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Data on the properties of leptons, mesons, and baryons are listed, referenced, averaged, and summarized in tables
and wallet cards. This is an updating of the Reviews of Modern Physics article of January 1967.

This data summary is an updating of that of January
1967.' An intermediate version was distributed at the
Heidelberg International Conference on High Energy
Physics held in September 1967.

Only small changes have been made in our pro-
cedures and in the tables printed here. We hope that
we have saved the reader some time by discussing here
only the changes, and referring him to the 1967 text'
if he should want more details.

We want to reiterate our standing requests:

(1) Please continue to inform us of mistakes and
omissions.

(2) We reemphasize that it is inappropriate to make
reference to this compilation instead of to the original
work; we provide the references, please use them.

TABLES, VfALLET SHEETS, BOOKLETS

The three summary tables —one each for Stable
Particles, Mesons, and Baryons —are printed once in
this text, and are repeated at the back of the article,
where they are printed on perforated durable rag paper
that seems to survive being carried around, folded, in a
wallet for six months. We also provide a very compact
summary wallet card for those who feel that the paper
sheets are too cumbersome.

In addition, in response to a September 1967 poll,
we will soon provide the wallet sheet tables in the
form of an insert in an appointment book. For infor-
mation on how to request any of these tables, see the
end of this text, right after the Acknowledgments.

*Work done under the auspices of the U.S. Atomic Energy
Commission.

~ A. H. Rosenfeld, A. Barbaro-Galtieri, %. J. Podolsky, L. R.
Price, Paul Soding, C. G. Wohl, M. Roos, and W. J. Willis, Rev.
Mod. Phys. 39, 1 (1967).

NOTES ON THE TABLES

The notation used in the tables is unchanged since
the January 1967 edition.

NOTES ON TABLE S

We are expanding this table to include additional
parameters of interest.

Rates. For E decays we are now tabulating partial
decay rates in addition to branching ratios. In order to
compare the experimental data with theoretical pre-
dictions, it is necessary to know the rates and errors
coming from an overall 6t which takes into account
the correlations between the various measured quan-
tities. Our programs provide such 6tted quantities.

CP violation Az Eo decays. Parameters of current
interest are

A (KL-+n.+sr—)
I

exp (ut ),8~ 7i

A (KL~osr')
0oo

A (K ~~) I rtoo I
exp (Moo)

A Xs—+me

The phases p+ and @oo have been measured directly,
whereas the magnitudes

I rt+ I
and

I rtoo I
are derived

parameters. We have used, as far as we could, the
directly measured quantities as input, and have calcu-
lated

I rt+ I
and

I rtoo I
from the values given by our

constrained fits. Therefore, if one looks at the data card
listings, the

I st
I

do not appear as such, but in the
form of branching ratios, with appropriate comments.

ES=EQ rule in K' decays. The validity of this rule
is measured by the parameter z defined as

&=LA (K~ l+v) /A (K —+sr l+v) 7.

Ke list Re x and Im g.
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Form factors ie E'. leplonic decoys A. ssuming that
only the vector current contributes to these decays,
we write the matrix element as

with I=O, suggests that H is indeed different from the
thusfar unobserved neutral Al; we indude it in the
table as a possible resonant state.

&~ I
~~

I
&)"Lf+(c') (Fx+F-)~+f-(v') (&z—F-)~j

where I'~ and I' are the four-momenta of IC and x
mesons; f+ and f are dimensionless form factors which
can depend only on q'= (Fz F)',—the square of the
momentum transfer to the leptons. The parameters we
are listing are

&+. the energy dependence of the f+(g') form factor,

f+(v') =f+(0)I:1+}+(v/~-)'3;

(:the ratio of the two form factors,

k=f /f+-
The quantity $ can be determined in two ways

(A) by measuring the X»/E„branching ratio and
lepton (or n') momentum spectra, and

(B) by measuring the muon polarization in E„,
decays.

The values of $ obtained with these two methods do
not seem to be in agreement at present, for reasons
not yet understood. We therefore call them p~ and pz
arid list them separately.

A/V ratio for baryon leptorlic decays. The baryon
part of the matrix element for these decays may be
written as

(B~ I »(gv —a~vs) I 8;),

where 8; and 8& represent initial and final baryons, and

g~ and gv the axial and vector coupling constants.
We compile the ratio g~/gv for those decays for which
it has been measured.

Appendices. Appendix I compares the predictions of
postulated selection rules with the present experimental
situation in the field of weak interactions.

NOTES ON THE MESON TABLE

Since the January 196/ edition, three major changes
have been made in the Meson Table. (i) The situation
of nonstrange mesons with mass &1600 MeV has
becorrie badly entangled. We have collected all available
reports on these in the data listings and in a sketch
attached to the meson table. However, the meson table
itself includes only those resonances whose existence
and quantum numbers seem better established. (ii)
From the I=—', E~~ states between 1100and 1300 MeV,
two new possible resonances begin to emerge. The
general status is still confused; we illustrate it with
another sketch. (iii) A 2.5 standard-deviation indication
of H(990) production in K n~Z 3n., compatible only

NOTES ON THE BARYON TABLE

The greatest change in the state of baryon resonances
has come from phase-shift analyses of xS scattering
data To. the ten old and (with one or two exceptions)
well-established E*'s having 3f&2300 MeV, there have
now been added nine new candidates. Almost all the
old resonances have I',q/I'~, ~)30%; almost all the new
ones have I',~/I' t,.«30%. None of the new candidates
is completely established, and most have been excluded
from the summary table. The reader should see the
listings for further information on them.

The many pages of listings of data cards may give
the impression that the process of obtaining numerical
values for the summary tables is systematic and rela-
tively unique. This is definitely not the case for the
baryon resonances. Most determinations of resonance
parameters are model-dependent, and the values which
have been published are usually not accompanied by
meaningful statistical uncertainties.

The phase-shift analyses mentioned above provide
an excellent example. Almost all nonobsolete infor-
mation on the S*'s between the d(1236) and the
X(2190) comes from analyses by groups at Saclay,
CERN, and LRL (Berkeley). In the 6rst place, while
the analyses are in reasonably good qualitative agree-
ment, there are some quantitative diGerences. In the
second place, there is no generally agreed upon way to
read the resonance parameters from the sinuous Argand
diagrams. Saclay uses two methods for obtaining the
resonant energy. They define the resonant energy to be
(i) where the partial-wave total cross section is maxi-
mal, or (ii) where the amplitude has greatest velocity
across the plot. CERN uses a third method: where the
absorption is greatest. As the background in the reso-
nant amplitudes is often large, the three methods in
general give three diGerent results. In addition, it is
dificult to assign meaningful statistical uncertainties to
the results, so that even when the three methods are
nearly equivalent, it is not apparent how to combine
results from different groups.

What choice is made in cases such as these is largely
arbitrary, and is indicated in the listings. These also
contain a few figures and tables to make comparison
among diferent analyses easier.

PROCEDURES FOR TREATING THE DATA

Our procedures are unchanged since the January,
1967 edition, with the following addition.

FIuctuations in Average VaIues Since Last Edition

It sometimes happens that the average (or Gtted}
value for a particular measured quantity changes by
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more than one standard deviation between one edition
of these tables and the next. We have tried to bring
these Quctuating parameters to the attention of the
reader by printing them in italics in the Tables. A note
is also included in the listings for each, explaining what
has caused the value to shift by a large amount since
the last edition. The most common reason for this kind
of Quctuation is that physicists often report a value
and error for a parameter in a conference report or
preprint, and then enlarge the error by the time the
experiment is published in a journal. This has the
effect that when we include the preliminary result in
our average, the central value shifts sharply towards
this new measurement and the error shrinks. Later,
when more reasonable errors are published for the

experiment in question, the averaged value will again
return close to the old number, which is often a shift
of more than one shrunken standard deviation. We are
attempting to avoid this in the future by not averaging
in data from conference reports or preprints unless the
authors specifically write us that the errors they have
quoted are not likely to be enlarged before the paper is
published in its final form.

NOTES ON THE DATA CARDS: NOTE A

Apart from one addition to the listings, mentioned
below as Note A, the procedures are unchanged.

Pote A. For each quantity that has been measured

by more than one experiment, we have added a card
to the data listings, giving the average value and
scaled error for that quantity. In addition, if a con-
strained fit has been made, we have added a card giving
the constrained result.

We illustrate with an example: Assume a particular
particle has only three decay modes, Pj, P'2, and P3
(ZP, = 1) . Now suppose that three independent branch-
ing ratios R~=P~/P2, R2 Pj/(P——~+P2), RB= ~ ~ ~, have
been measured (the problem is then overconstrained).
From these data our fitting program, AHR, calculates
two types of results:

1. P ' ~ with errors (which have always appeared
on the tables),

2. R"'"~ with errors (which now appear in the
listings, since there is no place for them in the
tables).

We also give the straight, unfitted average for each R;.

EXPLAHATIOHS OF SYMBOLS USED OH DATA. CARDS

The following abbreviations have been used.

1. Measurement Technique (TECH)

CC
CNTR
EMUL
HBC
HEBC
DBC
PBC
XBC
SPRK
MMS
RVUE

Cloud chamber

Counters, electronics

Emulsions

Hydrogen bubble chambers

Helium bubble chambers

Deuterium bubble chambers

Propane bubble chambers

Heavy liquid bubble chambers

Spark chambers

Missing mass spectrometer

Review of previous experimental data

2. 30mrrIuls

ADVP Advances in Physics
ANP Annals of Physics
ARNS Annual Reviews of Nuclear Science
BAPS . Bulletin of the American Physical Society
JETP English Translation of Soviet Physics JETP
NC Nuovo Cimento

NP Nuclear Physics
PL Physics Letters
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PPSL Proceedings of the Physical Society of London

PR Physical Review

PRL Physical Review Letters
PRSL Proceedings of the Royal Society of London

RMP Reviews of Modern Physics
ZPHY Zeitschrift fur Physik

The following abbreviations refer to proceedings of Conferences.

AIX
AR GONNE
ATHENS

DUBNA
KIEV
OXFORD
ROCH

International Conference on Elementary Particles, Aix-en-Provence, 1961
International Conference on Weak Interactions, Argonne National Laboratory, 1965

Athens Topical Conference on Recently Discovered Resonant Particles, Ohio University,
1963

BALATON Symposium on Weak Interactions, Balatonvilagos, Hungary, 1966
BERKELEY International Conference on High Energy Physics, 1966
BNL International Conference on Fundamental Aspects of Weak Interactions, Brookhaven

National Laboratory, 1963
BOULDER Symposium on Strong Interactions 1965

CERN International Conference on High Energy Physics, 1958 and 1962

CORAL GABLES Conference on SynUnetry Principles at High Energy, 1964 and 1965

DESY Internation Symposium on Electron and Photon Interactions at High Energies, Ham-
burg, 1965
International Conference on High Energy Physics, 1964
Ninth Annual International Conference on High Energy Physics, 1959
International Conference on Elementary Particles, 1965
Fifth (Sixth, Seventh) Annual Rochester Conference on High Energy Nuclear Physics
1955 (1956, 1957). Annual International Conference on High Energy Physics, Rochester,
1960.
International Conference on Nucleon Structure, 1963.

Finally,

BNL Brookhaven National Laboratory

CU Columbia University, includes Nevis Reports

NYO New York Operations Ofhce, AEC
UCRL Lawrence Radiation Laboratory (University of California)

etc. refer to unpublished reports of the Author's Institution.
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EXTRA COPIES OF THE TABLES AND BOOKLET

Copies of the wallet sheets and cards are available from the libraries of the major national laboratories,
pr may be requested from Scientific Information Service, CERN, or from Technical Information Division, LRL,
Berkeley. In order to save on postage, please address European requests to CERN.

The inserts for appointment books will be little 32-page booklets, 3X5 in. , (7.5X12.5 cm), available from

CERN or LRL. We can also supply inexpensive appointment-address books of the same size. Please state
whether you want only the insert, or both.
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Table S: STABLE PARTICLES. January, 4968.

A. H. Roscnfcld, N. Barash-Schmidt, A. Barbaro-Galtieri, L. R. Price, Matts Roos, Paul Soding, W. J. Willis, C. G. Wohl
0&anti tips in Italian halro rhnnsed by mnre than nn'r. otandard &lovint ion oincp january, f907.

I 4 }C Mass Mass Mean
(Me V) difference life (sec}

(Me V) c740m)

Masq
(GeV}

Partial
mode

o, 4(1 )

0(&p.zkQV)
0(&2.1 MeV)

0,544006
+.000002

stable

stable

stable
(&zxi oziy)

0 stable

0 stable

0.000 stable

i2 "-1~ 0014666
+.000000S

1(0 )

7r
0 1(0)

105.6 59
+.002 ~

2 4983X40-6
+.0008
c1.= 6.592xi 0

efl
Zm c + -33~ 920

+,044

0.014 evv
cYY
3e
ey

0.049

0.018

pv
ev
Ivy
Traev
evy

YY
Ye e
Yyy
epee e

2(0 ) 493.83
~0.44

K +0.48

K
0 -'(0")
S

-3~ 93
+0.47

4.235X40-8
+.005 S=Z.4
cr "- 370
(v+-r" }(7=(.09+.42)%
(test of CPTg

S=4„3"

50%K h ~ 50'7pK

0.244 flv
0

Tl'Tr 1T

TT TT4 110

[A V
4

Tr Tr*e+V
mn e+v
ms+a, v
1TIT l2 V

ev
'Ttrr

1TW

T'levy
Tre+e
TTP. tI '

nYY

0.874X40 40

0 48 4 +.044 S-4
0 OSZX cr = 2.64

'

5 30xip-8
+.43
cv = 1593

+'lr
TT0TT0

0.248

0.248 1T lr 1T
000+-4

Tr TT TT

1TP,V

mev
+

1r Tr

d) TT'TT0

1T 1T

d) YY
ep.
i2
e+e

2.604X40-8
+.014 +.007, S=2.3"'

cr =7&4
4.6044 {rt-v )/ra(. 4+.2)%

(test of CPT)
134 975 "0.89xip

+. 014 +.48, S=i.es
cr = 2.67X40

"6

Decays

Fraction
IO
m cl

x o
cr a.'

= 1 ' 001159596
+.0000000Z3

eS
Zm ce

100
( &1.6
( &1.3
( &6

405
405
404
405

)40-5
}ip
)40-9

100
( 4.24+0.03)10 4

( 1.24+0.25}10
( 4 03P0.07)10-8
( 30 +05 )40-8

( 98,83+0,04)%
( 4.47+0.04)%
(& s' .

'
)40-6

b( 3 47 )405
c( 63, 58+0,29)%

( 20.94+0.28}% S=i.i
( 5.57+0.04)%
( 1 70+0 05)%
( 3.3&+0.i7}% S=1~ 6

4.83+0.42)% S=1.4
( 3.8 +0.8 )40 5
(&2 )io 6

( &4.4 )40"5
&3 )40-6

4.24+0.40)40-5
2.2 +0.7 )40 4

10 ~4 )40-5
( 6 +4 .)40-4
( &4.4 )10-6
( &2.4 )10 64

( &1.1 )10

34
139
34
4

439
135
434
435
433

388
219
75
84

253
358
214
244
409
109
493
249
75

354
353
443
354

(68.4 10 )%
( 346 ' )%

2i9
228

93
84

253
358
219
228
249
498
3'92
287
497

( 25.5 +4.9 )%
( 42. 4 r 0.4 )%
( 27.3 +4.3 )%
( 35.4 zl ~ G )%
( 0.449 + 0.006}%
still uncertain
(& 0.3 )%
still uncertain
{& 0.8 )40-5
(& 4 5 )ip-6
( &.'l.7 )40"5

53
53
53
53

30
70
30

5
70
67
67
67
67

236
205
426
133
215
229
204
204
154
154
247
205
4Z6
227
227
172
Z27

206
209

139
433
2i6
229
206
209
206
249
238
225
249

N
c
e
1 MeV
fl

flc
k

m e
m

p

k

"~Bohr
0'

Thomson
~Bohr

~nucl

Part{at

(54.49
( 6.96
( 4.54
( 4.38
( 2.74
{ 3,94

ttates (sec }

+0.27)406
4 4s

+0.23)106
+0.03)106
+0.04)106
+O. 44) Ip
+0.40)10 S=4.4"

Ia~c clotron( ad sec gauss }
6= e/2m c = 8.79404X40

= e/2m c = 4.7895 X40
P

(continued on the other side)

aBased mainly on E. R. Cohen
and J W M DuMond Rev
Mod. Phys. 37, 537 (1965).

Note that there are some dis-
agreements with the results
of recent experiments.

( 0.783+0.045)40
( 0.362+0.042)4040

( 484 +044 )10
( 2.29 +0.09 )ip
( 5.45 +0.26 )ip6
( 6.62 +0.29 )106
( 0.028+0.004) 1 06

CP violation parameters

+
A(KL Ir Tr )

j~ Ie 00

( ) A(KS»IT Tr ) ( )

] yit t
= (4.8g+O. og)xip

e+ = (6s+44) s=i.i

IT)'00t still uncertain, see
data listings

General Atomic and Nuclear Constants

=6.02252X40 mole 4(based on A iZ=42)
= 2.997925xipipcm sec C
= 4-8029&X40 4 esu = 4.60210xip 49 coulomb
= 4.60240X10"6 erg
=6.S&49 X40-ZZMev s«
= 4.05449xip 27 erg sec
= 4.9732 Xip MeVcm= 497.32 MeV fermi
=8.6i74 Xip 44MeV deg 1 (Boltzmann const. )

e 2/flc 1/437, 0388
= 0.544006 MeV/c = 1/4S36. 40 m

P
= 938.256 MeV/c = 1836.10 m =6.721 m +e '

.
4

IT+
= 4.00727663 mi(where mi = 4 amu = ~ mC12

=93'l.478 MeV/c )
2 2=e /mec = 2.84777 fermi (4 fermi= 40 cm)-43

=fi/mec = rea = 3.86444X'lp 4 cm
= flz/m e "- r a" "- 0.529467 A(4A"-40 cm)

2 -Z4= —Tr r = 0 66516xip crn =0.66546 barn3 e -14
efl/Zm c = 0.578817X 10 Mev gauss

= efl/Zm c=3~ 4524X1 Mev gauss
p-18

P

p+(0 )t 548.8
+0.6

1 =(2.3+0.5)keV Neutral r yydecays (n gy7i.0% 3n
Charged '

Tr+Tr TT0

decays i IT Tr y
29.0%

I Tr+Tr-e+e

'( 42 ~ 34 }%
( 4 ~ 19)% },
( 28 ~ I8 )% J(d)
( 23.e + 4.4)%
( 5.5 +0.5 )%
( & 0.04 )%

0.4 +0.4 }%

549
444
'l44
135
269
4i3
268

274
258 Decay Parameters
179
474 Measured236 Magnetic Moment
258 {efl/Zm c) a 4(degree)
Z36

Derived

A(degree)

n 1{-' ).

938,256
+0.005

g39.SSO
+0.005

0{~2 ) 1145.50
+0.08

stable
-1.2933 (& 6X4027y)

(1.04+0.03)103
cr = 3.03X4043

Z. SZX40-40
+.04 S=1.4"
c1 = 7.64

0.880

0.882 pe v

1.245 prr
nlro
pev
PPV

100

6513
4 2 )%

34 7 }%
0.88+0.45) 40"3

( 4, 35+0.60)10 4

38
44

477
72

100
104
463
131

2.792763
+.000030

-4.913i48
+.000066

-0.73
+.46
S=4.2s

-1.198 + 022A (e} t'

gv

0.647+0.046 (' -6+7 )' 0, '75 (7+8)'
0.71 +0.48
Q. pe +0.19 gA t0,23tFor A» pev —"-»4.44' g

' -0.33

+ 4(2I ) 4489 47
+0.08

4( I+) 4492. 54
=0.10

4{I+) 4497 41
+0.09

p -7.95
+.41

-4.88
+.Qe

I

0.840X40 10
+, 043
c1 = 2.43

I'(Z» f nv) „+

I'(Z»f nv')

&1.QX40
cr&3X40 4

4.66xi 0
+.03 S=i.3 "
c1 = 4 95

1,4i2 PTT4

ntr+

PY
nrr+y
Ae+v

04t. 04 {ntI v+
ne+v

4 ~ 422 Ay
A e+e"

4.434 nTT

ne v
np, v
Ae v
nrr y

( 528 ~4 547..2
1.9 +0.4

2.2 +0.7
& 0.7
& 0.3

)%
)%
)10"3
)40 3
)40-5
)10-4
)10"4

400
b( S.4S )40-3

400
( 4.25+0.47)40
( 0.62+0.42) i0"3

o.ee+0.4 4)40-4
( t'ai )40"3

446
410
251
iip
73

444
249

448
257
452
81

448

189
185
225
485
72

202
224

193
230
210
79

193

2.5
+.7

~ 06 +0.05 (22+30}

S=1.6

0.90

For Z»Aev, —= 0.3k0.3gA
'gy

-.955+0.070 S=1.4s
t.047+0 ~ 037 (180+30) -0,99 (0+85)

2 2~-o 0 I (I+} 4314.9
+08 o

-6.3
+.7

2.9xip 40
8=4.2"

c1'-"8.8 5

1.72S AIT
p'lr

pe v
Zev
Z "e+v
ZtiI v
Z"tI v
PV v

100
(& 0.5
(& 0.6
( & 0.7
( & O.e
(& 0.7
(& 0.6
(&0.6

)%
}%
)%
)%
)%
)%
)%

64
237
376
425
417

20
42

271

135
Z99
323
449
412
64
49

309

-.33 +0.40

ee
205
242
400
428

23
381

217
216

63

-.402+.054 ( 6+8 )
S=4.4' S=4.3s

i.73X10 10
+.05
ex=5.zp

139
190
303
463
122
70

327

293
Z&9
210

i.746 Arr-
Ae v
nrr

Zp. v
ne v

-(-' ) 4324.3
+0,2

400
0 90+0.7')40-3

( & s' -'4'}10-3
(& 4.2 )%

& 0.3 )%
('& 0.5 )%
(& 1.0 )%

The definition of these quantities is as follows:

2Re(S P) . 2Im(S P) . )Sl -lPl
ISI +IPl ISI +IPI ISI +IPl

tan p = {4/y tan A = -lt/a
defined b M ~ B B

1 it0.6 Xip-0.5

c1'=3o 3

»0
Pe Tr

0

An

2.795Q( ) 4672+4
Y2

gA/g V y ( fly},(gv gAY5)l 4)
ZS = Scale factor = IX /(N-4) where N = number of experiments. S should be = i. If S & 4, we have enlarged the error of the mean, Sx, i.e, , Sx»S ex,

This new convention is still inadequate, since if S & 4, the real uncertainty is probably even greater than Ssx. See text of January 1967 edition.
In decays with more than two bodies, P is the maximum momentum that~an particle can have.maxb. Theoretical value, see also data card listinns. c. For comtyarison with nredictions of the Z I=z rule, see Aouendix Ld. See note in data card listings. e. 'i'kin value, riot listed in t.e data cards, ltss obtained' tl .p. Con"orto (Acts t')l~'s ~ Acsd ~ HU11..3r, 22 ~ 1S (1967}~ }
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MESO}{S January 1968

one standard Jr I Cation since Jnnnnry, I96'I

Part(at decay modes

t&jjnnti ties in I tait cs hare chnnaed hy mnrr thnn

Width M(a)
Z

1' el' M

(MeV) {Cey}

Symbol(J ) I (J )C Mass~esfab,
{M V}

Sjjess

p et
pmajt(")

(Me V}
(Mey/c)

Mode Frscl)ea
4/

(140)
na{ f 35}

~(549)

n(p ) 0.019
0.018

1 (0 )+

0 (0)r,

139.58
134.98 See Table S

q(0 ) 548, 8
so.6

2.3 kev
d-. .5 key

110-i40
(h)

0.301
s.opo

' all neutral 71
n+n-noon+a- 29 ] See Table S0 Tf Tf On 'n

n tl
n+n+n na
n+n-n+ a-
n y
TI '0

e+e-
+

jt

0.585
a.095

359
247
247
372
146
385
370

328
366
380
199
366
368
392
377

p {765) 491
Z12
212
630

82

769
559

p(1 ) 755-775
(h)

= foo
0.2 ~

0.15
0.4

( 0.8
~0055+.0007 (ic)

.0058+.ppfp

P, 590
s, 090

p
0

(7 t'1 5) 760-780
{h)

90-1 50
(h)

n+n-na
n+n
nay
TI+ neutral
n+ n"

Y
nonoy
e+e

je

90
seen (c)
9.5a 0.9
1.5
5

O. nnfs
nn 00.10
S 0

369
504
648
234
504
513
78Z
572

LP(783) dPI(f ),0 (1 )- 783,3 12.2
sp. 7 d f 3

S-1.9

0.614
a, 009

Tjnn 67 a 10
n+n Y(incl. p Y) 22 a 3
neutrals (excl. Tins) If d- 9
for upper limits see footnote (f)

131
679

232
458

958.3 &4
*0.8

Tj'(0 )q'(958)
or XO

0, 918
&, 004

See note (o) ~

6 «1 charged+neutral(s) —60
6 «) 3 chargedsneutral(s}040

0.927
&.005

6{962} ( ) &f ( )
Seen in only one experiment

962
+5

&5

&80 only mode seen
(see note (n) )

575 440H(990) ({P(A) 0 (1 )- 990
'P

M
existence in doubt (see note (i))

y(foie) (o+) 1O16 25 1 032 KsKo
«KK ~fo nS S,025 Tfn

(if resonance)
Resonance, virtual bound state, or antibound state, still not distinguished.

1-(0+)+
H

only mode seen
&70

24
328

110
342

126
109
462
51 0.
499

1.039
a, 004

dr(foj9} 4'(1 } 9 (1 )-, "oIP 3 3.4
~0.8

S= 1.5

K+K 47.3+3,2 32
KINKS 38.9~3.1 24
non n (incl, pn) 13.8+4.3 605
e+e indic. seen, & 0.2 1018

seen, & 0.5 808
for other upper limits see footnote (g)'

T}y(f070) T)(0 ) 0 (0+)+ f069
KSKS sfo

(Some data still favor large scattering length)

- 80 1.14
see note (I) s 09

793 516& 70

KK 76 198&30

80
035

AS(1070) Tr(1+) 1.12 4881 (I+)4 1070
420

(JP = Z- not
yet excluded)

3n(seenote(n)) = 100 651

KK 0,25, G (-1) forbidsExistence in doubt
(see note (d))

thts

B(f220) p(A) 1 '(1+)- 1220 129
? ?? +If +14

(JPO 2 not excluded) S-"1.30

= 100 - 297 339

for upper limits see footnote (m)

1.57
a, f 5

f(1260) Tjl(2+) PT(Z+)4 I 263 I/I
! a 10 «IJ

s 4 a I'

nlt la rge
Zn+?n- 4
KR indic. seen, & Sj. n

984
705
267

616
552
388

KRn (nlainly ny(lp l(P}n)
only mode seen

KL'R+ Rc!K
1Tlf p not seen

D(1285) fj'(A) 04(f+)+ f285 32
d:8

(J = 0, 2 not exclurled)

1.65
s, 04

1 54 304

-100
256 356

A2(f 300) n(2+) 1 (2 )1 1305
+10
Scz.z"

90
+10
Sci.z'

1.70
s.12

pn (see note (n))
KK
tj lf
Tj!n
non nd(excl. pn) &

85. 1 (I, 7
4.0s I, 1

I((.5 «

I (I

1.7

395
SO1.1 313

617
207
891

410
424
526
Z(5
ei5

Some evidence for
& 1 meson (see data

tings).«j
E(1420) Tj(A) KJKC K" K

ny(I 0 I el)n
lfnq
1Tlf p

KR
K&ORC ROK

Tj fl tr

0 '

(0 )+ 1424
1—1 se

2.03
a. 1 0

71
d:fo
SO I.ZO

50 +f0
50 e 10

& SS
not seen

38
268
596
384

157
328
569
455(J = 1 not yet excluded}P +

P (2+)+q(2') 72 d: 12 (e)
10 s 10 (e)

f4
18 a 10

40

2.29
a. 1 1

518
128

1235
686
417

73
d:23
SC1.8"

1514
D5

570
294
744
624
522

f '(1514)

(A)+ 109
+30

797
637
320
658

n tt {I (14 0}
«31T

not yet a

2.73
s. f 8

31f appears dominant 1245
pr, j 40] 745
fnf appears dominant] 252.
KR 40 654

n(A)
?

1654
s:fz

Sn 1.60
completely established resonance

p(y) appears dominant 1385
prbbably observed 1 106

e15
een, &10 668
en 741

820
773

14( y )» 1660
af?

Sr 1.4L

1,3, . . . witjt 3 favored)

py{ 1(150)
g «? IT

169
a30

2.76
a.28

21f
4n„„)
KR indication s
Lpn indication s e

61?
667
638

«The remaining data, --e. g., R, S, T, U masons--in this mass region are too confused to tabulate,
«See sketch at upper right.

See Table SQ. Z44
0.248

0.7 97
d:.044

'I/' (0 ) 493,83
497.75

K+(494)
Ka (498)

K'N(890)

K(0 )

259 289
120 216

= 100
0.2

1,/2(1 ) 8'92.7 49.2
ap. 5 sf.o

SO1.2 '

K(f )

m -m .-. 6.3 d: 4.10

K(A) 1/2(1+) 1230 60
Not yet completely established. See
footnote (p). JP = 2 not yet ruled out.

See footnote {p)1,5f
a.o?KA(1230)

:=.t
KA(1320)

K(A) 1/Z(1+) f 3ZQ
See footnote p).JP = 2 not yet completely ruled

See footnote (p)60 1.74
a, 08

out.

Ky(1420) K(2 ) 615
413
31B.
304
482

1418.6
s3, 2

$=1,$L

89.1
s5. 1
SC1.1

2.01?
+.126

51 s: 3
33 a 3
12 a 3
2.4a 1
Z. f d:

787
388

s= 1.50 15e
143
378

Kn
Ksn
Kp
Kcn

KTI

i167
772
245
532

1032
Si9
754

825
e?o
317
632
807
624
732

3.17
a. I 3

Kn

Ky(1420)n
Kp
Remaining Knn
KLJ

Kq

1/2(A)KA(1800) K(A) 1781
s:14

S=f.?e
72

s:24
SO1.3'"

& 2.3
Z4 a 8
16 s 8
10 a 6
45 s 15
4.8a 2
1

or I

The following bumps, excluded above, are listed among the data cards: (y(410); s(730};A21 2(1320)«p n"; pp(I41p);KSKS(1440)iyj(feoo) 4n; P(1700) 4n, KoR( Ri 4(1630-1830); tj(f830} 4n; 4P(f 830) . UP; S(1930); T(2200);
Nf&TIOQ(2380), U(2380); K{725};Ky(1080}; KA(I03/2}{1175);KA{IC3/2)(1265); KA{I 1/2)(i280); Ky{I 1/2)(166Q}.
Quoted error includes scale factor S = CI}{2/(N-1). See footnote to Table S
Square brackets indicate a subreaction of the previous (unbracketed) decay mode.

(a) I M is the half-width of the resonance when plotted against Mz.
(b) For decay modes into ) 3 particles pmax is the maximum momentum that~an of the particles in the final state

can have. The momenta have been calculated using the averaged central mass values, urithout taking into account
the widths of the resonances.

(c) Reported values range between 1% and 15%, and depend on assumptions on p-Lp fnterference.
I ootn&ptes corltillu(«j at rigllt.
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ROSENFELD ET AL. Data on Particles and Resonant States

QARYONS - January, 1968.

Particle or
resonance

P
n

N' (1470)

I(J )—= estab.
1/2(1/2+)

1/z(1/z+) p

Beam jr, K
(BeV)

(BeV/c)

T=0.53jrp
p =o.66

Mass
(Me V)

938.3
939.6

1470

r
(MeV)

210

M MM
(BeVZ)

0.880
O. 883
2.16

+0.31

v N(1518)

wo N(1550)

N(1680)

1/2(3/2 ) D13

1/2(1/2 ) Sii

1/2(5/2 ) D15

T=0.62
p =0.75

T=0.66
p =0.79

T=0.88
p =1.02

1525

1550

1680

115

130

170

2.33
+0.18

2.40
+Q. 20

2.82
+0.29

N(1688) 1/2(5/2 ) F15 T=0.90
p =1.03

1690 2.86
W, zz

Nc (1710)

N(2190)

N(26 50)

N(3030)

' ' ~ b,(1236)

P b(1640)
W

~Q d(1920)

G(2420)

4(28 50)

4(3230)

Z Zp(1865)

c c

1/z(1/z-) s

1/2(7/2") G17

1/2 ( ? )

1/2( 2 )

3/2{3/2+) P33

0

3/2(1/2 ) S31

3/2(7/2 ) F37

3/2(11/2+)

3/2( 2+ )

T=0.94
p =1.07
T= 1.96
p =2.10
T=3.12
p =3.26

T=4.z6
p =4.40

T=0.195
p =0.304

0.45+0.85

T=0.81
p =0.94
T=1.41
p =1.54

T=2.50
p =2.64

T=3.71
p =3.85

1710

2200

2650

3030

(++) 1236.0
+0.6

m -m++ =

1640

1950

2420

2850

3/2» ' ) 3230T=4.94
p =5.08

) p=1.15 K p 1865
Resonance interpretation not

Q( ?

0(1/2 ) 1115.5

300

250

360

400

120
+2

7.9+6.8

180

220

310

400

440

180
established.

2. 92
+0.51

4 84
+0.55

7.0Z
+ 0.95

9.'l8
+1.? 1

i.53
+0.15

z.69
+0.30

3.80
+0.43

5.86
+0.7 5

8.1Z
+1.14
10.4
+1.4

3.47
+0.34

i.Z4

A (1405)

A(15ZO)

0(1/2 ) Spi p&0 K p

0(3/2 ) D03 p=0. 392

1405

1518.8
+i.5

50

16
+2

1.97
+0.07

2.31
+0.02

A' (1670)

A' (1690)

A(1815)

0{1/2 ) S

0(3/2 ) Dp3

0(5/2 ) Fp5

p= 0.74

p= 0.78

p= 1.05

1670

1690

1816
+2

S=1.3e

18

45

74
+5

Z. 79
+0.03

2.86
+Q. O8

3.30
+0.14

A(1830)

A(Z100)

0(5/2 ) Dp5 p=1.08

0(7/2 ) G07 p= 1.68

1827

2100 140

3.34
+0.14

4.41
+0.Z9

A(2350) 0( ? ) p=2. 29
Seen in total c. s.

Z 1(1/z')

Z350

(+)1189.5
(p) 1192.5
(-)1197.4

1(3/2 ) P13 p&0 K p (+)1382.2+0.8
S=1.6"'

S 4.8"!~(-) 1388.0+3.0
1(3/2 ) D13 p=0.72 1660

Decay modes of these twp states

Z(1385)

Z(1660)

Z(1690)

Z(1770)

1(? 2)

1(5/2") D15

p=0.80 1690

1767
+4

S=i.5"

p=0.95

210 5.52
+0.49

1.41
1.42
1.43

(+)37+3
S=Z. 1"c

(-)38+8, S=3.7 "!
50

not separated yet.

1,92
+0.05

2.76
+0.08

2.89
+0.19

3, 13
+0.16

120

. 95
+12
S=2.3"'

Z(1910)

Z(2030)

3.65
+0.11

4.12
+0.24

Z(2250) 1( ? ) p=2.04
Seen in total c.s.

Z(2455) . 1( ? ) p=Z. 57
Seen in total c.s.

Z(2595) 1( ? ) p=2. 95
Seen in total c .s.

2250

2455

2595

200

140

5.06
+0.45

6.o3
+0.34
6.73

+0.36

1(5/2 ) F15 p=1.25 1910

A small effect. Not established beyond all question.
1(7/2 ) F17 p=1.52 203Q 120

Njr
N jrrr

[ Nv]

Nrr
Ncrrl

[Z (1236)~]a
Njl

Nrr
Nrj
Nrr rr

Njr
Nrlrr
A(1236) ]

AK
Nrj

Ncr
Njrrr

[ crj (1236)rr ']

AK
Nr!

Njr

65
35

[ domin]
55
45

[domin]
~ p

30
70

small

40
dom. inc 1.

[?]
&1.6
&2.5

65
dom. inel.

[?1
&.13
& 1.5

80

420

460
414
229
161
477
210
434

567
533
365
218
379
574
540
374
234
390
587

Z7. 8

23.2

21.5

15.2

14.9

14.2

Njr 30 894 6.13

Nrr (J+1/2)x=0. 45 1154 3.67

Njr (J+1/2)xcc 0.05 1377 2.62

Njr
Nrr jr"

100
0

231
89

91.9

Nrr
Njr jr

Nrr
ZK

Njr

30
dom. inel.

40
seen

540

741
453

1024

16.8

8.91

4.67

Njr (J+1/2)x=0. 25 1266 3.05

Njr (J+1/2)x=o. 05 147 5 2.24

NK (J+1/2)xcc0. 35b 579 14.6

See Table S

100 140

4 5+4
45+4 &'='
10+1

NK
Zjr
Acrrr

NK
Ar!

NR
Zrr

NK
Zcr
Z(1 385)jr
Arj

NR
Zjr

NR
Zjr
Arj
"K
Avj

K p~ArI seen

20
58

63

11

8
42

33
4

& 3

&10

(J+1/2)x=0. 7NK

235
258
251
410
66

429
403
538
500
359
346

547 '

508

748
699
617
483
443

91.3

83.6

28. 5

26.1

16.7

8.68

5.85

See Table S

91+3
9+3

S=1.4"c

AL1405) jr large
NK small for both

208
117

197
400 29.9

NR
Acr
A(1520)jr
Z(1385)jr
Zrj
ZTr

NK
A jr
Zjr

NK
Arl
Zvr
-K
NK

large
not disentangled

46
15
15
14
0.5

8
10

3

36
9

&2

(J+1/2)x=p. 3

455
395
497
519
190
317
140
463
612
619
568

700
700
652
412
849

25.1
19.4

12.9

6.76

NK (J+1/2)x=p. 26 979 5.08

NR (J+1/2)x=0. 26 1064 4.30

Partial decay modes

p or p~ 2F raction max 4 jr!c.
Mode (%) (MeV/c) (mb)

See Table S
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REVIEW OF MODERN PHYSICS ~ JANUARY 1968

STABLE t ARTICLCL

PATA FOR TABLES OIJI STABLE PARTICLES
STABLE MEANING IMMUNE TO STRONG DECAY

ANY CHARACTER IN THESE COLUMNS MEANS THAT THE DATA HAS NOT BEEN AVERAGED.

CODE EVENTS ()UAMT(TY ERROR+ ERROR- REFERENCE YR TECM SIGN COt'. MENTS CATE
ABCVE PUNChED

8 AGK GROUND

C GAMPA (Ce J-"1) RATIC CF LIFETIME CF ML+ TC PU-

444444444 4$4444444 444444444 444$$$444 44$44$444
4 44444444 44444444 4 4 44444444 $4 4444444 44444444 4 444444444

DT 1 000 0 001 MEYER 63 CNrtt LIFETIME PL+IPL-

I E-NFUTR fMG (0 ~ J= I/2)

1 E-NEUTRINO I ASS (KEV)

M 4 Lf SS THAN 0 25 LAMGER 52 CNTR
M 4 LESS TtJAM 0 15 HAM ILTCh 53 CNTR
M 4 LESS THAM C ~ 55 +QR- 0 28 FRIED&AM 58 CMTH

444444444 4$444$$44 444e 4$t44 $44e 44444 4e 4444444 444444444 4 44$44444

Pl
P2
P3
P4

4 PUQN PARTIAL OECAY MODES

PUCN INTC E (E-NEU) (MU-NEL)
PUCN lt(TQ E 2GAMMA
Pl;CN IMTC 3El. EGTROMS
t I ON INTO E GAPMA

5 35 1S 2
5 35 OS 0

35 35 3
3S 0

REFERENCES

1 E"hEl'TR ING t Ce J= I/2)

Rl
Rl

PtiQM INTO
LESS THAM

PUCt( BRANCh(NG RATIOS

E+2GAPMA ( IN UNITS OF 1044-5) (P2)/(Pl)
1~6 FRANKEL 1 63 SPRK

LANGER 52 PR 88 689
HAMILTON 53 PR 92 1521
FRI ECMAh 58 PR IOS 2214

L M LANGEReR J O POFFAT /IIIIII/ INCIAMA
0 HAMILTQMIW P ALFGROeL GHCSS /I PRI)ICETON
LEWIS FRIEOMAMeLIMCCLN G SPITH ////I BNL

R2
R2
R2 4

R2

PUCN INTC
LESS THAN
LESS THAM

LESS THAN

LESS THAN

3E t IN UNITS GF 1044-7)
5eO PARKER 1
1~ 3 AL IKI'ANCV
1' 5 FRANKEL 2
le45 BABAEV

(P3)/(Pl)
62 CNTR
62 SPRK
63 CNTH
63 SPRK

444444 444 4444$$$4$44 4444444 4 44 $444 44
44444444 4 4 $$4 44 444 4 44444444 44444$44$44$$$$444 $4444 $44$

2 PU-NEUTRINO (Ce J=l/2)

2 PU-NEUTRINO MASS (PEV)

R3
R3 ~

R3

P(JCN INTO
LESS THAN

LESS THAN

E+GAMPA (IM (.NITS CF lcf 4-8) (P4e ) I (Pl)
la2 FRANKEL I 63 SPRK
Gee PARKER 2 64 SPRK

PUCN ANOPALQLS MAGN~ MGPEMT (1044-64E/t24MUCh PASS))

M

M

M

M

M

3~5
4 0
3oe
3oO
2 5
2 1
i+2
202

CR LESS
CR LESS
CR LESS
QR (.ESS
CR LESS
CR LESS
CR LESS

GR LESSIGL=Q ~ SO

BARKAS
Ot, CZ IAK
FE IMBERG
ALl COCK
BARDON
St AFER
BCOTP
HYMAN

56 EMUL
59 CNTR
63 RVUE
65 RVUE
65 SPRK
65 GNTII coNF LEv = 68pcT
67 CNTR CONF ~ LEV ~ =0 ~ 68
67 HEBC 0 ~ K- HE

11/67
11/67

MM 1162' 0 5 AC CHARPAK
MM 1165+0 3~0 FARLEY
MM P 1166' 6 0 ' 5 BAILEY
MM P PRELfMfMARV RESULT
MM 0 0 0 0 0 0 0 ~ 4
MM AVG 1164 2059 2~5725 AVERAGE tERROR
$$4 fff 44$44$444 4$444$444 4$444$444 444444444

62 CNTR
66 CNTR — STCRAGE RINGS
67 CNTH - STCRAGE HING 11/67

INCLUDES SCALE FACTOR = I C)
4444 ff f4 4

BARKAS
DUO Z I AK

FE IMBEHG
ALLCQCK
BARCCN
SHAFER
BQG Tt.
HYMAN

444444444 $$4 44444 4,444444444 444444444 444444444 444444444 4$$$44444

REFERENCES
2 PU-NEUTRINO (C ~ J"-1/2)

W H BARKASIW BIRNBAUMeF P SP ITH /lll LRL
W F Ot'DZfAKeR SAGAMEeJ VEGCER I////I LRL
G FEINBERGe L M LEDERPAM I///II// CCLLPBIA
G R ALLCQCK /////////I////////// LIVEFPCQL
BARCOMeNQRTQNIPEGPLES +//CCt UP+STONY BROOK
R E St-'AFEReCRCWE ~ JENKINS /////////// LRL

29 +JQHNSQNeWILLIAPSeWORPALC // LIVERPOOL
+LGKEM ~ PEW I TreMCKEMZ IEIKE YES+/ARG+CARh+NWL

56 PR 101 778
59 PR 114 336
63 ARNS 13 431
65 PPSl. 85 875
65 PRL 14 449
65 PAL 14 923
67 PREPR INT ULOP
67 PL 25 B 376

444444444 4$444$4$4 4$4444444 444444444 444444444 444444444 4$4444444
444444444 4$44$$4$$444444444 444444444 444444444 444444444 444444444

3 ELECTRON (G 5eJ=1/2)

3 ELECTRON MASS (PEV)

CHAHPAK
HUTCHINS
AL I KHAMC
CHARPAK
FARl. EY
LUNG Y

PARKER
SHAPIRO

BABAEV
ECKHAUS E
FE Ih BERG

FRANKEL
FRANKEL
MEYER
PARKER
FARLEY
BAILEY

61 PRL 6 126
61 PRL 7 129
62 GERM CONF 423
62 PL 1 16
62 CERN CONF 415
6'2 pR 125 1686
62 NG 23 485
62 PR 125 1C22

63 JETP 16 1397
63 PR 132 422
63 ARMS 13 431
63 Nc 27 894
63 PR 130 351
63 PR 132' 2693
64 PR 133F 768
ee Mc 45A 281
67 HEICELBERG COMFY

R'EFERENCES
4 l'UCN t 1C6e J= 1/2)

Cl. ARPAKeFARLEY ~ GARWIMeMgLLERISEMS + //CERN
D P HLTCHINSQNIJ t ENES + II//// CCI.LPBIA
A I ALIKHAMGV A BABAEV + /// ITEP PCSGQW
G CHAHPAKIF J M FARLEYeR L CARWIN + //CERN
FARt. EY e PAS SAP e MLLL EII ~ Z ICI ICI. I ////I CERIt
RIC);AHD A LtiNCY /Ill/Ill/Ill/Ill/I/I EF IMS
5 PARKER ~ 5 PENMAN ////////////////// EFINS
G SHAPIRCIL M LECERMAN ////////// CCLLPblA

BABAEV BALATS KAFTAMCV ~ LAMCSBERG + // ITEP
M ECKt. AUSE e T A F ILIPPAS & /////// CARhEGIE
GERALC FEfNBERGe L tI LEOEHPAN /II COLL)IBIA
S FRANKELIW FRATIIJ HALPEHh + ////// PENNA
5 FRAMKEL ~ W FRA'fleJ hALPEHM + II//// FEMMA
S L MEYERS ANCERSCNeBLESERILECERPAN+//CCLUP
S PARKER H L ANCERSGNeC REV I/////// EFINS
FARl EY IBAILEYeBRChNeGIESCI 4 // CERN
+BARTLeBRCWNePICASSQeFARLEY + II CERN&RPCS

0 511006 C C00002 CGHEN 65 RVUE CLO REFERENGCS NQT REFERRED TO IM CATA CARCS

CVER 2 0 MCE 65 CNTR

3 ELECTRON LIFETIME (UNITS 104421 YII)

FISt'ER
ASTBIJRY
DEVCNS
LATHROP
LAThRQP
REITER
TELEGDI

59 PRL
6C RGC)'
60 PRL
60 MC

60 NC

60 PRL
60 ROCh

3 349
CONF 60 542
5 330
17 109
17 114

5 22
CCMF 60 713

F I ShER e LECNT IC I LI.NOB Ye MELh I ER I 5 TRGGT //CERM
ASTBURY HArrERSLEY, HUSSAIM + /I LIVERPQOL
DEVQNSeGICALeLECERMAM ~ SHAF IRC // CCLl. t 8 I A

J LATI. RGP ~ R A LI'NCY ~ V I TE(.EGCI + // EF INS
J LATt. RCPI R A l. l MCYe S PEht'AN + //// EF IMS
REITEHIROPANOWSKleSLJTTOM & ///// CARhEGIE
V L TELEGCf ///////IIII//////////// GERM

MM

MM R
MM

MM

MM

3 ELECTRON MAGNETIC MCP'Ehf(E/2PE)

1~ 00lleOS 0000024 SCHUPP 61 CNTR
1~001159622 +-(27)$1044-9 hlLKINSQN 63 CNTR
14001168 C~OOOOII RIGH ee GNTR + PQSITRoh

QC1159596 +-(23)4104$-9 R ICI 67
RICH 67 IS REEVALUATION OF WILKINSON 63

444444444 $$444$444 $44444444 $4$$44444 44444$4ff 44444444$ 444444444

11/67

4$4444$$4 444444444 444444444 444444444 444444444 444444444 444444444
$44444 444444444 4$444$4$$ 444444444 444444444 444444444 44444444$ 4$4444444

8 CHARGED PION (140eJPG=C--) l=l

8 CHARGED Pl PASS (MEV)

REFEREt(CES
3 ELECTRON (0~ 5e J=1/2)

M

M

M

M AVG

139e37
139 68
139~577

0 0 0 ~
139' 5769

0 ~ 20
G ~ 15
0 014

CROWE
BARKAS
SHAFCR

54 CNTR
56 EMLL +
65 CNTR

~ 0139 AVERAGE (ERROR INCLUDES SCALE FACTOR = 1 C]
SCHU PP
WILK INSC
COHEN
MQE
RICH
R I Ct'

6), PR 121 1
63 PR 130 852
65 RMP 37 537
65 PP. 140 6 S92
66 PRL 17 271
67 CONF CM AT+PASSES

A A SCHLPPeR W PIDGIH R CRANE // MICl-IGAN
D 7 WILK INSQNeH R CRANE I//////// M(I ).IGAN
E R CCHENe J W P CUMCNO II/I NAASC+CALTECH
M K MCEIF REIMES I/// CASE INST TECi-'NCLCG'Y
A Rlcl-I H R CRANE // M I C)- I GAN
A RICH /IIIIIIIIIII/IIIIIIIII//I/. MICI. IGAN

444444444 444444444 444444444 444444444 $$44$$444 444444444 444444444
4$444$4$$44444$4$4 $$444$$44 444444444 444444444

0
0
0

' 0 AVG

8 Pl+ MU+

34 ' OC 0 ' 076
33 EBS Oo076

e 0 0 0 0 0 0 e 0
33~9450 a0550

PASS DIFFERENCE (ME V)

BARKA5 56 EMUL
BARKAS 56 EM(lL

AVERAGE (ERROR INGLUDCS SCALC FACTOR = lac)

8 CHARa PI L IFET IPE I lJN f TS 1044-9)

r
r
r
T
T
T
T AVG

PUGN (1C6IJ~1/2)

PUCN MASS tt'EV)

105' 659 0 002 FEINBERC 63 RVUE

4 PUQN LIFETIME (UNITS 1C44-6)

2~ISB 0 ~ 001
2+203 0 ' 004
2~202 0 ' 003
2elS7 0 ' 002
2 ' 198 0 ' 002

0 0 0 0 ~ ~ ~ ~
2~1S83 ~0008

0 ~ OC1 FARLEY
LLNCY

CeOC3 ECKHAUSE
0 ' OC2 MEYER
0 GC2 MEYER

62 CNTH
62 CNTR
63 CNTH
63 CNTR
63 CNTR

CONLEV= SB

AVERAGE (ERROR fNGLUOES 5CALE FACTCR = INC)

11/67

r 25 6
I' 25 6
7 8000 25 46
T
T 26+02
T 25~6
T 25~9
T N 26a40
T N SYSTEMATIC
r 26~67
T 26~6
T 26 ~ 04
r 4 0 0 4
T AVG 26e04

0 5
0+8
0 32

0 5
0 8
0~32

CRORE
ANDERSON
ASHKIN
MERRISQM

0.04 ECKhAUSE
Oa3 BAROCN
Oa4 GONA ITSELF
0 ~ 08 KINSCY

ERRORS IN GAL IBRe IM Tl'IS EXP
0~ 24 LCBKCWICZ
0 ' 2 AYRES
0.05 NQRCBFRG

0 0 i 0 0
10 ~ 0689 AVEttAGE (ERROR I

(SEE IDEOGRAM)

57 RVUE
60 CNTR
60 CMTH +
62 RVUE
65 cora 4
66 CNTR
66 CNTH
66 cNrR 4
DISCUSSEC BY MORO'BERG 6?
66 CNTR
67 CNTH
67 CNTR +

NGLUOES SCALE FACTCR = 2 3)

BI67

8/67



ROBENFELD ET AL. Data on Particles and Resonant States

IIEIGHTEO AVERAGE = 0.038401 & 0.000101
SCALE = 2.28 CHISQ 1S.6 COHLEU 0.001

llEIGHTEO AVERA(rE = 1.120 4 0.202
SCALE = 1.5g CHISQ = 2.G COHLEV = 0.111

C)

o
o
CHAR6

. ~ ~ ~ ~ ~ ~ ~ ~ "HOROBERG 67 CHTR
~ AYRES 67 CNTR

~ ~ ~ ~ ~ ~ ~ ~ ~ LOSKOI4ICZ 66 CNTR
~ ~ ~ ~ ~ OUHAITSEU 66 CHTR

~ ~ ~ ~ ~ BAROOH 66 CHTR

I
~ ~ ~ ~ ~ ~ ~ ~ ~ ECKHAUSE 65 CHTR

~ ~ .ASHKIH 60 CHTR
ANDERSON 60 CNTR~ X

~ ~ .CROME S7 RUUE

o o
tO o cr
C% o o
o o o

PI DECAY RATE (UNITS l.og SEC-1)

66 E(IUL
IH 6S CHTR

OE 63 CHTR

oo
o

oo ooo
ter

ooo

HEUTRAL PI PECAY RATE(UNITS 1OHN16SEC"1)

8 HEANLIFE C IFFERENCEr (+)-(-)/AVGE ~ (PERGEilT)

OT N THIS (rUARTITY LS A MEASURE OF CPT LNVARIANCE Lh R ~ I ~
9 PIG LIFETIHE (4N I TS 1C44-16)

DT
DT
or
Dr
Dr
Dr AVG

Pl
P2
P3
P4
P5

8 CHARGED P f GN PART IAL DECAY MODE 5

CHAMPION INTG HU (MU-NEL)
CHAR«PION INTO E (E-NEU)
GYAR PION INTG MU (MU-NE4) GAMYA
CI.AR PION INTC PIG E (E-hEU)

t:HAR«PION INTO E NEU GAMYA

5 45 2
5 3S I
5 45 25 0
5 95 3$ 1
5 35 15 G

0 23 0 ~ 40 LCBKOWIGZ 66 GNTR Sff NGTt L
ABCVE IS Tl'E MOST CONSERVATIVE VALUE GUGTED BV ALTHORS

0«4 0 ~ 7 BARGAIN 66 CNTR
0«56 0 ' 28 AYRES 67 CNTR«««« ~ « ~ ~ «

~ 4465 «2180 AVERAGE (ERROR INCLUDES SCALE FACTGR ~ AC)

T N 76
T N 45
T N 88
T
T N 75

T N 67
T N CLD
T N

T 232
T K LN
T
T AVG

1 9 0 ' 5 Or5 GLASSER
2«3 1~ 1 1«0 TIETGE
2«8 0 ' 9 0«S KCLLER
1 05 0 ~ 18 0«18 VGN QARCE
1 7 0 ' 5 SI.WE
0 730 0 105 BELLETTIN
1 6 C 6 0 5 EVANS

EHULSLCN YEASUREMENTS NGT USED BECA4
SHIFT TO LARGCR LIF ET IIi 8 VALUES1005 STAYER

GLUDES EVENTS OF KQLLER 63
~ « « « « ~ « « «

8931 . 1815 AVERAGE (ERROR
(SEE IDEOGRAH)

61 EHUL
62 EHUL
63 EMI.'L SEE STAYER 66
63 GNTR
64 fHUL
65 GNTR
65 f Y4L

SE QF PCSSIBLE SYSTEYAT(C

66 fH4L SEE NOTE K BELGR 8/67
8/67

INGL40fc SCALE FAGTGR = l«6)

8 CHARGEC PION BRANGHliNG RA T I CS

Rl 4 CHAR«PION LNTQ MU NEU GAYMA (UNITS 1044-4) (P3)/(P1)
Rl 2e 1 24 0.25 GASTAGNGL 58 EHI, L

Pl
P2
P3
P4

9 NEUTRAL PION PARTIAL DECAY YGOES

PLO LNI'0 2GAYHA
PLG INTO C+ E- GAMYA
PIO INTO 4ELECTRONS
PIC INTO 3 GAYYA

5 GS,O

S 35 3S 0
5 35 35 35 3
5 GS GS C

R2 4 CHAR ~ PION INTO E NEU
R2 1 21 0 07
R2 1' 247 0 ' 028
R2 ~ ~ ~ ~ ~ ~ «««
R2 AVG 1 2419 0260

R3 4 ChAR ~ PLON LNTC PLO E NEU
R3 36 0 97 CD 20
R3 38 1.07 0.21
R3 1~ 10' 0 ~ 26
R3 43 l«l 0 2
R3 1 01 0 ~ 08
R3 ~ ~ ~ «« ~ ~ ~

R3 AVG 1 0287 ~ 0689

(I;NITS 1044-4) (P2) I (Pl)
ANGE RSGN 60 GNT&
Dt CAPUA 64 GNTR

AVERAGE tERROR INCLUDES SCALE FACTOR = 1 C)

(LNITS 1044-8)
BARTLE TT 64
BAGASTOli 65
BERTRAM 65
DLNAITSE V 65

0 ~ 10 DEPGHM IER 66

(P4)/(Pl)
SPRÃ
SPRK +
SPRK
G'ITR
GNT&

AVERAGE (ERROR INCLUDES SCALE FACTOR = 1 G.)

Rf FERE NCES
8 CHARGED PION (140rJPG«G )I"1

R4 4 GI"AR PION LNTO E NEU GAMYA (L'NfTS 1044-8) (P5)/(. Pl)
R4 143 3 0 0 5 DEPOI'M IL'R 63 CNTR

444444 444444444 444444444 444444444 444444444 444444444 444444444 444444444

9 NEL'TRAL' F ION BRANGI'ING RATIOS

(P2)/(P1)
GUANTUY, ELECT«

R2
R2

R3
R3

R3
R3 N

PIG INTO (3 GAHHA)/(2 GAMYA) (UNITS IG44-6) (P4)/(Pl)
0 5 0 QR LES5 GUCLGS 65 GNTR GL=90 PERCENT

PIG fNTO (E+E+E-f-)/(2 GAYYA) (UNITS IG44-5) (P3)/(Pl)
3«47 THEORETICAL CAL ~ KRGLL ' 55 ()UANTUY ELECT«

146 3 18 C 30 SAMfGS 62 HBC SEE ROTE hl BELCM
ABOVE VALUE USES PANCFSKY RATIO=l«62

Rl 4 PIG INTO (GAHYA E+ E-)/I ZGAMYA)
0 01196 THEORETICAL GALG JCSEPH 61

Rf 27 0 0117 G ~ C015 BI.GAGOV 6G HBG
RI 3071 0 01166 0 00047 SAMIOS 61 HBG Pf-P TG PIG N
RL 5 SAM(OS VALUE USES PAhGFSKY RATIO = 1«62
RI ~ «««« ~ «««
Rt AVG «OLLZ ~ 0004 AVERAGE (ERROR INCLUDES SCALE FAGTCR ~ I ~ 0)

CRORE 54 PR 96 470
BARKAS 56 PR 101 778
GROWE 57 NC 5 541
GASTAGNO 58 PR 112 1779

ANDERSCh 60 PR 119 2C50
ASHKIN 60 NG 16 490
HERR(SON 62 AGVP 11 1
SHAPIRC 62 PR 125 IG22

CZIRR 63 PR 130 341
DEPOYMIE 63 PL 7 285
BARTLETT 64 PR 1368 1432
Df CAPUT 64 PR 1338 1333

BAGASTOR 65
BERTRAM 65
CLIME 65
DUNAITSE 65
EGKHAUSE 65
SHAFER 65
REPLACES 65

PR 13S 8407
PR 139 8 617
PL 15 293
JETP 20 58
PL 19 348
UCRL 16365 THESIS
PRL 14 923

BARCCN 66 PRL 16 775
DEPOYMIE 66 PRL'V CCMM
DUNAITSE 66 PL 23 263
KINSEY 66 PR 144 1132
I OBKQWLC 66 PRL 17 548

K H CRORE ~ R H Phlt. LIPS ll/////I//////I LRt.
W H BARKAS W BIRNBAUM F Y SY I TH /I///I LRL
K H CRORE /IIIII/Ill/Ill/Ill STANFORD HEPL
G CASTAGNGLI rH YLCHNIK //III///// ROYE I F

H L ARDERSON. T F4JftrR H YLLLER + I/ EFINS
ASHKINr FAZZINIr F ICECAROr L IPYAN + //// CERN
A W HERR ISON ///III/ill///////// LIVERPOOL
G SHAPIRO ~ L M LECERMAN Ij/I////// GGLLMBIA

JCHN 8 CZIRR Iljlllllflllllllllll!IIII LRL
P DEPGMYIERrHf INTZErRUBBIArSGFRGEL /I CERN
BARTLE TT ~ DEVONSrMEYE R ~ ROSfh ///// COLLHBIA
OI GAPUArGARLANCrPONGROYrSTRELZOFF I/COLUY

+GHESCUIEREr Wlf GANDr LARSEII //LRL+SLAC
BERTRAM HEYER CARRLGAN+ II// HIGH&CARhfGIE
A CLIhErM F FRY I////flll/III/// RLSGCNSIN
04NAITSE VrPETRUKI INr PROKCSI-KIN + /// GUBNA
EGKHA(. SfrVARRISr5)iULERr// RILLIAH ANG YARY
RCBERT E SHAFER I/Ill/Ill/Ill/If/Ill/I LRL
R E Sl.AFfR ~ K M CRGMtr0 A JfhKINS ll//I LRL

BARCON CORE rDGRFAN KRIEGER + ///I GGLLYBLA
CEPGMYIE R ~ SGERGEL ///I/////////////// CERN
+KUTYIN PROKO HKIN RASUVAFV SIMQNOV//GUBNA
KINSEY LOBKCW lCZ ~ NORCBERC I/ROCHESTER 4N I V
LCBKQRIGZr Mf L ISS INOSrNAGAcfh IYA+ //RGGI-+BNL

PANGFSK Y 51 PR 81 565
GHINGW cK 54 PR S3 58&
KROLL 55 PR '98 1355
CASSELS 59 PPS 74 92
HAODGGK 59 PRL 3 478
HILLYAN 59 NG 14 887

BUOAGOV
JOSEPH
GLASSER
SAMIGS
SA MIGS
TLETGE

60 JETP fl 755
60 NG 16 997
61 PR 123 ICI4
61 Plt 121 275
62 PR 126 1844
82 Pit 127 1324

GZt RR 63 PR 130 341
KOLLER 63 NG 27 1405
KQLLER 63 SEE ALSG STAMER
PETRUKHI' 63 SIENA GQNF 208
VONCARPE 63 PL 4 51

SHWE 64 PR 136K 1839
BELLETT I 65 NC 40 A 1139
DUGLCS 65 PL 19 253
EVAN$65 PR 139 8 982

REFERENOES
9 NEUTRAL PION (135r JPG=C--) I-"I

M K H PANCFSKY ~ R L AAMODTrJ YADLEY /// LRL
M CI INOWSKY J STEINBERGER Ill//If GGLLYBIA
N KROLL rh RAGA l/ GGLUMBIA+NRLh
CASSE LS ~ JONES ~ MLIIPHYrO Nf ILL III LIVERPOOL
HADDOCK ~ ABASHI AhrCRGREr GZ IRR Il Ill/ jl/ LRL
HILLYDNrMLDGELKCCP ~ YAYAGATArZAVATTINI/CERN

BUGAGCVr V(KTORrCZHELf PGVr f Rl GLOV + //JINR
0 W JGStPH /I EFI
R G GLASSERrN SEEYANrB STILLER I//////' NRL
N P SAM I'05 ////////////II IIll COL4MB I A+BNL
SAHLGSrPLANOrPRCCE(L + II/III CGI-UMBLA+BNL
J TLETGfrR PUESGI. EL I///// YAX PLANGK LNST

JCHN 8 GZ( RR /////////////III/I/I////I LRL
E L KCLLERr S TAYLORr T HUETTER //// STtVtNS
6&
V I Pf TRUKHINr YI 0 PIIGKGSf K th I////// J INR
VGN DARGELr CEKKE RSr Yf RMGG r VAN PLTTEN+/GERN

H SI-.WE r F M SMI Tl-r W H BARKA c ////////// LRL
BELLET T INI ~ BEKPGRAD ~ BRAGG Ih I+/P I SA+F I Ilf NZE
CLCt.05 ~ FREYTAG hf INTZE + I/Gf RN+HE ICELBE RG
0 A f VANS ///////////////////////// OXFORD

AYRES 67 PL 248 483
ALSO 67 PR 157 1288

NORCBERG 67 PL 24ki 594

0 S AYRES GALG'WELL ~ GREENBERG KURZ+ /// LRL
AYRE 5 rGALCWE LLr GRE ENef RGrKE KNEYrKURZ+//LRL
NGROBERGrLQBKOWIGZrBURHAN I/RQGI ESTER UNIV

444444444 .44444444 4 444444444 444444444 444444444 444444444 444444444
444444444 444444 444 44 44444 44 4444 4444 4 444444444

STAYER 6& PR. 151 1108
VASILEVS 66 PL 23 281

STAYERr TAYLCRrKCLLERrHUETTER+ ///I STEVENS
VASILEVSKY ~ VISHKYAKCVr04)i4 ITSEV + // C48NA

444444 444444444 444444444 444444444 444444444 444444444 444444444 444444444
444444444 444444444 444444444 444444444 444444444 444444444 444444444

0 4
O
0
0
0
0

D
D

0 AVG

5 37
50

4«62
4 ' 60
4«55
4«6G56
4«5S
4«6C34««««««
4 ' 6C41

hlf UTRAL P IGN ( 135~ JPG=C--) I=I

PL HASS CIFEE RENGE (PI&.-)-(P (0) (Yf V)

1 0
0«31
G«05
0«C4
0«07
CQC055
0 03
0 ' 0052
« ~ «

~ 0037

PANOFSK'Y 51 GNTR
CI'(NOWSKY 54 CNTR
HADCOGK 59 GNTR
HILLMAN 59 CNTR
GASSELS 59. CNTR
CZ IRR 63 CNTR
Pf TRUKHIN 63 GNTR
VASILEVSK 66 GNTR

AVERAGE (ERROR tNGLUPES SCALE FACTOR — 1 C)

H

H
M

M

M AVG

10 Cl'ARGEG K (4S4 ~ JP&0-) I= I/2

1C CI-ARGED K PASS (YEV)

493«'9 0 ' 2
493«7 0 ' 3
493«ZB 0 ' 17«««««««««
493 8099 «1189

CCHE N

BARKAS
GRELNER

57 RV(f +
63 fMUL

65 EM4l. 4 VIA TAL CEGAY

AVERAGE (ERROR INCLUDES SCALE FAGTCR = INC)
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=-ANY CHARACTER IN THESE COLUMNS MEANS THAT THE DATA HAS NOT SEEN AVERAGED.—
~ STABLE PARTICLES

IC CHAR ~ K LIFETI)'E (LN I ls IGee-B)

T e C
T
T 52
T

T 33
T
T 51
T 293
T
T
T

T
T
T G
T G

T
T AVG
T FIT

I-AR ~ K LIFETIME
0 95 ' 0 36
lo6C 0 3
lo21 O. ce
1.38 ~ C.Z4
1 25 0 22
1~ 27 Ce36
le31 G ~ 08
lo24 ' CoC7
le231 0 ' 011
le2443 C C038
lo2265 0 ' 0036
Io?21 0 ' 011
le244 0 F 005

GIACC YELL I 67 VALUE
~ ~ e e ~ e ~ ~ o

le2343 ~ 0052
le235 ~ G03

{SEE I(EGG

0 25
Go3
0 ~ 06
0 ~ 24
Qe17
Qe23
0 ' G8

0 ~ 011

JUST A

ILQFF 56 EH4L
EISENBERG 58 ENUL
BURRGWES '59 CNTR
FRECEN 60 EMUL
BARKAS 61 EMUI.
SHOWN(K 61 EMUL
NCRDIN 61 HBC
NOR G I N 61 RVLjE
BGYARSKI 62 CNTR +
FITCH 65 CNTR
LCBKQWICZ 66 CNTR +
I-CRG 67 CNTR
GIACCMELL 67 'CNTR

CHECK ON APPARATLS

AVERAGE {ERROR INCLUDEc cCALE FACTOR — 2 1)
VALLE FROM CGNSTRA (NED F I I

RAM)

8/67
8/67

RZ e CHAR ~

R2 0
R2 C
R2
R2
R2 e
R2 FIT

R3 e CHiA R ~

R3 C
R3 0
R3 0
R3
R3 2332
R3 540
R3
R3
R3
R3 AVG

R3 FIT

K INTO PI PIO (PI2)
27e7 2 ~ 7
23 ~ 2 2o2
21 0 Go6
21 6 0.6
o e e o ~ e ~

ZG 942 . o 279

(UNITS IC&e-z) t P2) /TOTAL
8 IRGE 56 EMUL t
ALEXANDER 57 EMi. l
CALLAHAN 65 PBC SEE R17
TR ILL ING 65 RVUE

VALLE FRQP CG!iiSTRA INEC F fl
(P3)/TOTAL
t
t
t

t

SCALE FACTCR = I 4)
FIT

K fNTO P I PI+ PI-I TAL) (UN tTS 'IC&&-2)
5 6 0 8[RGB . .56 EM4L
6 ' 8 Ge4 ALEXANGER 57 EML, l
5 2 0 3 TAYLCR 59 EMI. I.
5 7 G 3 RCE

' 6'1 XBC
5 54 0 ~ 12 CALLAhAN 64 XBC
F 1 0 ~ 2 SI.AKlBE 64 XBC
5o71 . G ~ 15 DE MARCC 65 WBC

6e0 0 ' 4 YGUNG 65 Ell'l

5 ' 5477 ~ 1112 AVERAGE {ERROR INCLUDES
5 ~ 570 G36 VALLE FROM CONSTRAINED

(SEE ICEOGRAM)

DT
DT
GT
DT
DT AVG

Qe049 0 ~ 097 LCBKGWICl 66 ChlTR SEF NGTE L
ABCVE IS TI-E HOST CGNSERVATI VE VALUE CLGTEG BY ALTHQRS

G 47 0.30 FGRD 67 CNTil
~ o o o o ~ ~ ~ o

eC868 o1232 AVERAGE (ERROR .INCLL'DES SCALE FACTCR = 1 3)

1C DECAY RATES DIFF ~ t tt)-(-)/AV ~ (PERCENT)

1C LIFET(NE OIFFCi(ENCEt tt)-(-)/AVGE (PERCENT)

DT N THIS CUANTITY IS A MEASURE OF CPT INVARIANCE IN h I'

8/67

CHAR ~

R4,0
R4 0
R4 G
R4
R4 108
R4
R4 AVG
R4 F IT

K INTO PI
2e1
2 ~ 2
fo5
I 7
1 8

ZP IO t TAL
0 ~ 5
0 4
0 ~ 2
0 ~ 2
0 2

PR IHE ) (UNITS I Gee-7) (P4) /TOTAL
BIRGE 56 EMUL +
ALEXANDER 57 FMUL +
TAYLOR 59 EMUL +
RCE 61 XBC +
SHAKLEE 64 XBC +

o e o o ~ e o o

I ~ 2500 F 1414
1 7Cl o048

R5
R5 Q

R5 G
R5 G

R5
R5 F IT

CHAR ~ K INTO &4
2 8
5 9
2 ~ 8

~ o e o e
3 ~ 377

PIC NEL
1~ 0
1 ~ 3
C ~ 4
e ~

~ 170

(M43) (UN ITS 1C&&-2) (F5)/TGTAL
BIRGE 56 EMI, L +
ALEXANDER 57 EHI. I. t
TAYLGR 59 EH( L' +

VALLE FROM CGNSTRAINEC FIT

AVERAGE (ERROR INCLUDES SCALE FACTCR = INC)
VALLE FROM CON STRA INEC F IT ~

11/67
11/62

CIFFERENCE IN TAU RATES
-0» 04 0 ~ 21
-0 ' 5C C ~ 90

02
D2
DZ
D2
D2 AVG F 2045—~ 0638

((W2+) —(W2-))/)i2
FORD 67 CNTR
FLETCHER 67 SPRK

AVFRAGE {ERROR INCLUDEc cCALE FACTCR = 1 C)

01 & CIFFERENCE IN K HU2 RATES ((Wit)-(iil-) )/III
Dl -0 54 C 41 FCRG 67 CNTR 8/67

8/67
8/67

429

R6 ~ CHAR ~

R6 0
R6 G

R6
R6
R6
R6 AVG
Re FIT

7794
4 ~ 832

~ 2572
~ 119

K {NTO E PIG NEU
3 ~ 2 1 ~ 3
5 ~ 1 1~ 3
5 ~ 0 CD 5
4o7 0 ' 3

(E3) {UNITS IC&-2) (P6)/TOTAL
8 IRGE 56 EMUL +

ALEXANDER 57 ENUL +
RCE 61 XBC +
SHAKLEE 64 XBC +

AVERAGE (ERROR INCLUDES SCALE FACTCR = IeC)
VALLE FRGN CQNcTRAfNED FfT

11/67
11/67

lG CI-'ARGED K DECAY RATES

R7 e PGS IT K INTO Pf+ PI- E+ NEU (UNITS IC»&-5)' (Pl)/TOT'AL

RB & POSIT K INTO Pf+ PI+ E- NEU (UNITS IC&&-5) (PB)/TOTAL
RB 0 2 CR L.ESS BIRGE 65 FBC t 95 PER Gl' CONF

CI-,AR K INTO NU NEU (K ML)
51 2 C 8

~ ~ e e e ~ ~ e o
51 487 270 V

Wl
Wl
Wl FIT ALLC

(UN. IG«6 SEC-1) (P), )
FCRC 67 CNTIL +-

FRQP CONSTRAINED FIT

8/67 R9 4 PGSIT K IhTG Pl+ PI- MUt NEL (UNITS 1Cee-5) (PS)/TOTAL
R9 I 0.77 C.54 0.5C CLINE 65 FBC

W2 e CHARG ~ K INTO Pf PI+ Pl- (TAL)
W2 . 4 ' 496 CD 030
W2 e ~ o o ~ e e o o
WZ F IT 4e511 ~ 028 VALl E

(UN IG&&6 SEC-1) (P3)
FQRD 67 CNTR +-

FROM CQNSTRAI'IEO FIT

8/67
Rll
Rll
Rll
Rll
Rl 1

CHARo K INTO E NEU (UNITS IC&e-5) (Pll)/TOTAL
160' 0 CR LESS BCRREANI 64 HBC + CONLEV"-CD 95

2 1 1 ~ 8 1 3 BCWEN 67 SPRK +
BGWEN RESLLT SHOULD BE CQRRECTEC TO lo9(tl Ty-I ~ 2) BECAUSE EF
K+ TO E+ NEU GAMHA CECAYS BEFORE COMPARING WITI- BCTTERILL'62 R28

Rlo & PQSIT. K INTO Ff+ PI+ HU- NE4 {UNIIS 1Cte-6) (Plo)/TOTAL
R10 0 3 0 OR LESS BIRGE 65 FBG t 95 PER Cl GCNP

11/67
8/67

Pl
P2
P3
P4
P5
P6
P7
PB
P9
P10
Pll
P12
P13
P14
P15
P16
Pl, 7
P18

10 Cl-'ARGEC K PARTIAL DECAY MGDES

K )il
K PI
TAL
TAL PR(MF
K )i 4
K E
K E+
K

KtNUt
KtFU- 4
K E 2
K NL RAD
K PI RAG
TAI. 'RAD

PI E E
PI I I. NU

PI GAM GAM

Pf E NEU GAY

1C CHARGED K BRANCHING RATIOS

CHARo K INTO FU (NEU)
CbARo K IhlTO PI PIC
GI.ARo K INTO P I P It P I-
CI.AR ~ K INTO PI 2P IG
CI.AR ~ K INTO Iii. PIC NF4
CHARo K INTO E PIG NEU
PCS IToK INTO PI+ PI- EtNEU
PCSIT K (NTG PI+ P I+ ENEU

FGSIToK INTC Pf t PI- l'U+ NE4
FCSIT K INTO Plt PI+ HU- blr4
ChAR ~ K INTC E NEU
CHAR ~ K INTC MU NEU GAMMA

GhAR K INTC PI P IQ GAMliiA

CHAR K lMI'0 PI . PI+ PI- GAP)iA'
CFARe K INiTC P I Et E-
CHARo K INTO Pl MU+ MU-
CHARo K INTC' Pl GAMMA GAMMA

CHAR K IKTC Pf E NEUI RING GAMMA

5 4S
5 85
5 85
c SS
5 4S

3S
s es
5 85
5 BS
5 85
S 3S
5 45
5 BS
5 BS
5 SS
5 85
5 85
5 8$

2
9
BS 8
9S 9
95 2
95 1
BS 35 1
85 35 1
85 4S 2
85 45 2
1
25 0
95 C

85 85 0
35 3
45
GS 0
3S 1S 0

R1Z e CHAR K IhTQ FU NEU GAMFA (UNITS IC&e-5) (P12)/TOTAL

R13 e 'CHARo K INTC Pf P(0 GAMMA

R13 &, 18 2 2 0 ~ 7
tUNITS ICee-4) (P13)/TOTAL

G(. INE 64 FBC + PI+ KE 55-90 HEV

R15 e CHARe K INTO PI Et E-
R15 1 1 1 GR LESS
R15 0 ' 4 CR LESS
R15 4 4 CR IESS

R16 e CHAR ~ K tNTG Pl MUt HU-
R16 3 ~ 0 GR LESS
R16 2 ~ 4 CR LCSS

(UNITS IC&e-6) (P15) /TOTAL
CAMERINI 64 FBC +
CL I NE 67 + 11/67
BISI 67 DBC + ' 90 PER CT CONF ll/67

(UNITS IC»&-6) (P16)/TOTAL
CAMERINI 65 FBG + 90 PFR Cl CONF
BISI 67 OBG + 90 PER C'I CCNF Il/6T

R17 e CHAR ~
R17 134
R17 1045,
R17
R17 AVG

R17 F IT

K INTO
3o 24
3~ 96

3 8427
3o760

tPZ)/(P3)
YGUNG 65 ENUL +
CALLAhAN 66 FBC +

{Pf PIQ)/TAU
Ge34
0 ' 15

~ ~ ~ e
2659
057

AVERAGE (ERILQR INCLUDES SCALE FACTCP e ITS)
VALL E FRQN GQNST RA INED F IT

R14 e CHAR K fNTC Pl Pl t PI- GAMYA(UNITS ICe&-4) (P14)/TOTAL
R14 1~ 0 C ~ 4 STAI'ER 65 EMLL +

Rl e ChAR ~ K INTO N4
Rl Q 58 5
Rl Q 56 9
Rl ~ ~ e ~ e ~
Rl FIT 63 577

HEU tNU2)
3 0
2o6
~ ~ o

o293

R 0 CLC CATA EXCLUCEC

tLNITS ICee-z) (Pl)/TGTAL
8 IRGE 56 EMI!l. +
ALEXANDER 57 EPUL +

VALI. E FROM CONSTRAINED F ll

R18 & CHAR K fN TG

R18 2 027 0 303R1$17 G. 393
RIB ~ e o o
R18 AVG e 3G37
R18 F IT o 365

(PI 2PIQ)/IA4
0 ' 009
CD 099

~ e o o
0090

F 008

(P4)/(P3)
65 H+Hl + '

65 EH4i. t
BISI
YOUNG

AVERAGE tERROR fNCLUOES SCALE FAGTCR ~ leC)
VALUE FRQN CQNSTRAINEC FI'I

LIEI&HTED AUERAGE = 0.81016 e 0.00341
SCALE = 2.10 CHISQ = 13.2 COHL. KV = 0.004

WEIGHTED AUEI(AGE = 0.81023 e 0.00341
SCALE 2.10 CHISQ = 13.2 CDNLEU = 0.004

f(EIGHTED AUERAGE So54B + 0.111
SCALE = 1.39 CHISQ 7', li CONLEU ~ 0.102

~ ~ ~ ~ ~

~ ~ ~ ~ FORD
- ~ . LOBKDLIICZ
- - - .FITCH
- - - .BOYARSKI

MORDIH
- ~ ~ BHOWI1IK. - ~ .BARKAS
- - ~ ~ FREDEN

- ~ ~ BURRDLIES
- - - ~ EISEHBERG

ILOFF .

6? CNTR
66 CHTR
65 CNTR
62 CHTR
61 HBC
61 EIIUL
61 EMUL

60 EIIUL
59 CMTR

58 EILUL

56 E IIVI

6? CHTR
ICZ 66 CHTR

65 CHTR
KI 62 CHTR

of veighted
e~ etc. for
nience. The
ually proc-

gram AHR~
tea ita ovn
L)f, x, end
are different
ea ehovn )(ere)

65 Kt(U(
O SS HBC

64 )IBC
M 64 )(BQ

61. NBC

CIo
O

oo
EQ

O

oo
C4

O
Cl
io

~t

CHARGED K DECAY (LATE (UNITS 1.0ssB SEC-1)

o o0 . O
O

o
O O
CHARGED K

oo
Ql

O

Oo
Gl

O

Oo
C9
gl

o

o
Ct
Ln

O
DECAY RATE (UNITS 10m&B SEC-1)

Oo
lo

o

a
ln

o
ln

LO

oao
o
lo

o
So

cHAR&ED K TAL) BLF ~ PI+PI PX (UN 10mm 2}
s

SGT)''I left ideogram contains all the data,
in the central peaked

&ght ideogram contains only those



ANY CHARACTER IN THESE COLUMNS MEANS THAT THE DATA HAS NOT BEEN AVERAGED.
STABLE PARTICLES

R19
R19
R19
R19
R19
R19
R19

R20
R20
R20
R20
R20
R20
R20
R20

R21
R21

CltAR ~ K INTO (HU P IO NEI. )/TAU {P5)/(P3)
2 175 0«632 0 ' 035 BISI 65 Is+HL +

38 0 90 0 16 YOUNG 65 EH(IL +
63& 0« 507 0 ~ 035 CALLAHAN 66 HLBC +

« ~ « a e « « ~ «
AVG «5172 «0622 AVERAGE (ERROR INCLUDES SCALE FACTOR -"2~ 5)
FIT 606 a031 VAL4E FROM CONSTRAINED FIT

(SEE IDEOGRAM)

CHAR ~ K INTO (E PIQ NEU)/TA4 (Pd)/(P3)
230 0 90 0 06 SORREANI 64 HSC +

37 0 90 0 16 YCUNG 65 EHUL t
873 0 722 0 038 CALLAHAN 66 HLBC +
854 Oa94 0 ' 09 ~ BCLLOTTI 61 HLSC

a «e e «e « ~ ~

AVG «7955 ~ 0536 AVERAGE {ERROR INCLUDES SCALE FACTCR = 1~ 8)
FIT «867 «022 VALLE FROM CONSTRAINED F tT

l SEE IDEOGRAM l

tlOSIT ~ K INTO (Pl+ Pt- Et NEL)/TAU(UNI1S 10ee-4) {P1)/(P3)
69 6«7 le5 BIRGE 65 FBC t

8/61

8/67
11/67

XIA e XIA = F /F+ (CETER)sINED FROM SPECTRA ANC Kl»43/KE3)

XI A e 76
XI A e 87
XI A e
XI A

XIA
XIA e
XIA e 1509
XIA e 2648
XI A e 444
XIA e
XI A

XI A e 976

+1 8
~0« 7
-0 1
-0« 17
+0.6

BTWN +0 2
tQ
0 0

+0«72
-0«5
+0 75
+1«0

I 6
0 5
0 ' 7
0«75
0 5

ANC +1.4
0 4
1«1
0 ' 37
0.3
0 50
0 ' 3

0 99

0 22
0

BROWN
6 I ACQ MELL

JENSEN
SHAKLEE
BISI
CUTTS
CAI LAHAN

CA(. LAI'AN
CALLA)iAN
AACHEN
A4ERBACI.
DEVDNS

62 XEBC
64 EHUL +
64 XEBC
64 XEBC +
65 HBC t
65 SPRK +
66 FRBC t
66 FRBC +
66 FRBC
67 +
67 SPRY t
67 SPRK +

I»Ut ~ P IO SPECTRA
I U+ SPECTRUH
MUt»PIG SPEC'TRh
KMI;3/KE3
K)iU3/KE3 ~ NU SPEC
IsUt SPECTRLH
KI»U3/KE3
HU+ SPECTRUH
PIC SPECTRUM
KM43/KE3 PREL IN
KINU3/KE3
KMU3/KE3

XIB e 2100 +1 2 .
X) 8 BTWN -4 0
XI 8 -1 32
XIB e 397 -1«4

'XIB e 2950 -0 1

2«4
ANC +1 7

0 ' 33
1~ 8
0«9

1 ~ 8

3 3

BGRREANI 65 PBC +
CUTTS 65 SPRK +
AACHEN 66 FRBC t
CALLA)iAN 66 FRBC +
CALLAHAN 66 FRBC t

POLAR IZAT IGN
POLAR IZA1(ON
POLARIZATION
TOTAl. PC(.AR ~
LCM' PCLAR«

XI 8 a XIB = F-IF+ (CETERHINEC FROM ML POLAR IZA1 ION IN KNL3)

8/67
8/67
8/67
8/67
8/67
8/67
8/67
8/67
8/67

11/67
8/67
8/67

8/67
8/67
8/67
8/67
8/67

R22
R22
R22

R23
R23
R23
R23
R23
R23

R24
R24
R24
R24

PGSIT«K INTO {PI+ P I- Ml. t NEU)/TAU(UNITS 10ae-4) tP9)/(P3)
1 2 5 APPROX GREINER 64 EM4L t
1 2 57 1' 55 BISI 67 GBC t

CHARe K I NT'0

1679 5 89
5 110 6« 16

~ ««e e
AVG 6«0187
FIT 5a717

(E P)0 NEU)/{HU2+PI2) lUNITS 10ae-2) (P6)l (Pl+P2)
0 21 CESTER 66 SPRK t
0«22 ESCHSTRLT 67 SPRK +

e « ~ e
1519 AVERAGE (ERROR INCLUDES SCALE FACTCII = 1 C)

«149 VAL4E FRO)s CONSTRAINED F IT

CHAR ~ K INTO (PI PIG)/(IiU NEU) tF2)/(Pl)
Oa3253 0 ' 0065 AUERBACH 67 SPRK +

e e «««« ~ e ~

FIT 329 006 VALI' FRGH CONSTRAINED F IT

11/67

8/61
11/61

8/67

BI RGE
ILOFF
ALE XAND E
COHEN
EISENBE R

BURRGWES
TAYLCR

56 NC 4 834
56 PR 102 927
57 NC 6 478
57 FUNO ~ CONS ~ Pl'YS«
58 NC 8 663
59 PRL 2 117
59 PR 114 359

BfRGE PERKINS PEIERSCN STCRK WHI 1'EHEA//LRL
ILQFF ~ GCLDHABER LANNUTTI ~ GlLBERT + III LRt.
ALEXANDER JGHNSTCN OCEALLA IGI.I/CUBLIN INST
E R CCHLN»K I" CRCWE» J DLI'CNC /I At+LRLtCIT
EISENBERG KOCH LCHRHANN hlKCL'IC + /// BERN
BLRRGleES»CALDWELL» FR lSCH»l. ILL + ////// )»IT
S TAYLOR»I ARRIS»CREAR»LEE»EAL)iEL//CCLLI»BIA

XIB e PEAS OF Xl USING PCLARIZATICN IS LESS SENSITIVE TC FORM FACTCR
XI 8 s VARIATIGNS ANC PROBABLY GIVES A BETTER EXPERIMENTAL VALUE

(SEE IDEOGRAM)
aeeeestes eeeaeesae eeeaaaaits aitaaaaaaa aaasaaasa seeeeeeee eaesLeeaeeREFERENCES

lC Cl-ARGEC K (494»JP=G-) 1=1/2

R25
R25
R25
R25
R25
R25
R25
R25

R26
R26
R26
R26
R26
R26

R27
R27
R27
R27
R27
R27

R28
R28

R29
R29
R29
R29

R30
R30

R31
R31

R32
R32
R32
R32
R32
R32
R32
R32

CHAR ~ K INTO (E PIO NEU)/(H4 NEU) {P6) It PH
472 0«0791 0«0054 AUERBACI- 67 SPRK t
THE VALUE 0785t 0025 GIVEN IN THE ABOVE REF lc AN AVERAGE CF
IUERBACH 67 R25 AND CESTER 66 R23 ~

561 0 069 0 006 DEVDNS 67 SPRK
~ ~ ~ ~ « ~ « « ~

AVG e0149 «0053
F IT' 016 002

AVERAGE tERROR INCLUDES cCALE FACTOR = 1~ 3)
VALI. E FRO)i CGNSTRA(NED F IT

8/67

11/67

CHAR ~ K INTO
310 0 0602
424 0«055

« ~ ~ ~ ~
AVG «0512
FIT « 053

IP5)/(Pl)
67 SPRK +
67 SPRK +

(HU P IO NEL)/(PU NEU)
0«0046 AUERBACI.
0 ' 004 DEVONS

« ~ ~ ~

~ 0030 AVERAGE (ERROR INCLUDES SCALE FACTOR = 1 ~ C)
003 VALLE FROM CONSTRAINED FIT

8/67
11/61

CHAR ~ K IhTO (HU NEU)/(TAU) (P 1 ) l(P3)
R 427 10e 38 0 82 YOUNG 65 EHI. L t
R DELETED FRO)i OVERALL FIT BECALSE YOUNG 65 CONSTRAINS HIS RESLLTS TQ
R TO ACC UP TG 1 ONLY YOUNG MEASURED HU2 DIRECTLY

a e e e e e e o e
FIT 11«413 «096 VALI. E FRO)i CONSTRAINED F IT

CHAR~ K INTO lE NEU)/{MU NEU) (UNITS IC~»'-5) tP11)/(Pl)
10 1 9 0 7 0 ~ 5 BCTTERILL 67 SPRK 11/67

CHAR ~ K lhTO Pf GAI»NA GAMNA/TOTAL(UNITS IQee-4) (R17)/TOTAL
1 1 CR LESS CloEN 67 SPRK

CHAR ~ K INTO Pf E NEU GA)iMA/PI E NEU
0 012 0 008 BELLQ11I 67

t P18) I {P6)
t

CHAR K INTO (PI2 + HU3)/(TOTAL) (PZtP5)/TOTAL
WE CCHBINE TI'ESE TWQ HOCES FCR EXPTS MEASURING TEEM IN XENCN BC
BECAUSE GF DIFF ICULTIES CF SEPARATING 1HEM THERE

23«4 lel ROE 61 XBC
886 25«4 0 9 SHAKLEE 64 XBC t

~ ~ « % « ~ « ~ ~

AVG 24«5SSO ~ 9802
FIT 24«319 284

AVERAGE (ERROR INCLUDES cCALE FACTOR = 1 ' 4)
VALLE FROM CONSTRAINED F IT

I

11/61

11/61

11/67

11/61
11/67

CHAR ~ .K tNTO ()iU PIO NE4)/(E P IO NEU) {P 5)I{Pb 1

0«65 0 F 05 AAC)iEN 67 PRELIHINARY ll/67
~ ~ ~ ~ e ~ e o o

FIT «6S9 «040 VALLE FROM CONSTRAINED FI1

FRECEN
BARKAS
BH 0'W HI K

NORD)N
RQE
BOYARSK I
BROWN

BAR KAS
SIRGE
ADA IR
BORREAN I
CALLAHAh
CAMERIN I
CL I NE
GIACOMEL
GRE INER
JENSEN
SHAKLEE

SIRGE
BISI
SISI
BGRREAN I
CALLAHA N

CAHERIN I
CLINE
CUTTS
DEBQUARC
DE I»ARC C
FITCH
GREINER
STAMER
TRILLING
TRILLING
YOUNG

ALSO

AAC HEN
BELLOTT I
CAL LAHA N

ALcC
CE STER
CESTCR
LOBKCWI C

60 PR 118 564
61 PR 124 1209
61 NC 20 857
61 PR 123 2166
61 PRL 7 346
62 PR 128 2398
62 PRL 8 450

63 PRL 11 26
63 PRL 11 35
64 PL 12 67
64 PL 12 123
64 PR 136 8 1463
64 PRL;3 316
64 PRL 13 101
64 NC 34 1134
64 PRL. 13 284
64 PR 136 81431
64 PR 136 8 1423

65 PR 139 B 1600
65 NC 35 768
65 PR 139 8 1068
6'5 PR 140 81686
65 PRL 15 129
65 NC 37 1795
65 PL 15 293
65 PR 138 8969
65 PL 15 58
65 PR 140 8 1430
65 PR 140 8 1088
65 ARNS 15 67
65 PR 138 8 440
65 UCRL 16413
65 IS I,PGATLC FRCM
65 UCRL 16362
67 PR 156 1464

S C FRECEN ~ F C GILBERT»R S Wl ITE I//// LRL
BARKAS DYER MASCN NORRIS»hlCKGLStSMIT//LRL
8 Bl Ol»MIK»P C JAIN»P C YATtLR I/DELhl UNIV
PAUL NORD(M JR I////////////////////II LRL
RCE» SINCLAf Rt BRCWN»GLASER + //II/ MICI. +LRI.
BCYARSKI »LGI »NIEPELA»RITSih ///////II/ )»IT
BR0)iN ~ K A DYK s TRILL I NG t ROE+/I ///////LRL l MIC)'

W H BARKAS ~ J N DYER»H H I.ECKIiAN //I/// LRL
BfRGE»ELY ~ GIDAL»CAMERINI + // LRL+WIStBARI
ACAIR» LE IPUNFR // YALE»BNL
G BCRREANI, G RINA4CO A WERBRCUCK /// TURIN
A CALLAHAN»R MARCH»R STARK ///// 'WISCCNSIN
CANER INI ~ CL INE ~ FRY ~ PCWELL ll Wf SCQNSlh+LRL
0 CLIME» W F FRY ////////I////I/ WISCCNSIN
GIACO)'ELLI» YDNTI ~ CUAREN I+I/ BOLOGNA»l'LNICH
D GREINER» W OSBCRNE ~ W BARKAS /////// LRL
JENSEh Sl'AKI. EE RCE SINCLAIR ////I MICI. IGAN
Sl AKLEE» JENSEN»RCEr SINCLAIR II/// HICI IGAN

8 I RGE» EL Yt 6 I GAL» CAMER I N I »Cl. I NE + //LRL+WIS
8(SI»BGRREANI»CESTER»FERRARC .,+ ///II 'fURIN
8 IS I ~ NARZARI, -CHIESA RINALCC // TURING INFN
6CRREANI »GICAI. ~ RINAUDO»CAFCRIO+/BAR)»1l RIN
A CALLAHAN»D CLIME /////II////// WISCCNSIN
CAMER IN I » CL INE» G I GAL »KAL)iL S s KERNAN/W I S+LRL
A CLIA» W F FRY I///I///II/////I WISCCNSIN
CLTTS»EL(CFF»STIENING // ll LRL
DEBD4ARD ~ DEKKERSrJOROANt/l»Lh)CH»CERN»(RSAY
CE NARCC ~ GRCSSO R INALGO II//II TURINCtCERN
FITCH»QUARLES»WILKINS //PRINCETON+MT I-OLYK
CLQTEC BY BARKAS I/ LRI.
STAMER ~ HUETTER»KCLLER ~ TAYLCR»GRAUMAN//STEV
GEORGE I TRILLING //////I/////////II// LRL
1965 ARGQNNE CONF' PAGE 5
PCH-SI IEN YOUNG {THESIS EERKE).EY) I/// LRL
P-S YQUNG ~ W ~ Z OSBORNE' W I-. EARKAS ///// LRL

66 BERKELEY CONF ZB AACI. EN-SARI-BERGEN-CERN-EP-h ( J-CRSAY-PAC4A
66 Pl 20 690 BELLQTT I s F ICR tNI s PULL IA+ I//I//////I (i ILAN
66 PR 150 1153 CAL LA{ Ah s CANER IN It /W ISC r LRL ~ R I VERS IGE t BAR I
66 NC 44A 90 A C CALLAGHAN ///I////////I///////WISCCNSIN
66 PL 21 343 CESTER s ESCHSTRUTI- ~ ONE ILL+ I/PRINCETCN-PENN
66 SEE ALSG FOOTNOTE 1 OF AUERBACH 67
66 PRL 17 548 LCBKOWICZ»MELISSINQS»NAGASI-IMAt //ROCI. tBNL

LM+
LH+

LH+
LM+
LH+
i.H+
LH+
LM+
l.M+
LH+

217 +0 038
230 -0«04
407 -0%010
457 +Oa025
854 0.045

BELLGTTI
139$ +0 016

515 +Ge028

«045 BROWN
«05 BGRRCAN I
%029 JENSEN
018 BELLCTTI

0 017 0 ~ 018 BELLGTTI
67 REPLACES BELLQTTI 66 ' US

«016 IMLAY
013 014 KALMUS

62 XEBC + PIC SPEC»NO RaC«
64 HBC + E+ SPEC»hO R C
64 XEBC + PIQ SPEC»NG RE CD

66 FBC + SEE NOTE 8 BELCW
67 SEE NOTE 8 BELC1%

ES SALITZ PLCT WfTH RAD« COIL
67 SPRK + DLTZ PLT»hG ROC
67 FBC + E»PI SPEC ~ NQ R C

1G CHARGEC K FCRI» FACTORS

LAMBDA + (I.INEAR ENERGY DEPENDENCE OF F+ IN KE3 CECAY)
FOR RAD CORR TO THE CALITZ PLOT» SEE GINSBERG 67

8/67

8/67

8/61
8/67
8/67

11/67
11/67
8/67
8/67

AACHEN
AACI"EN
AUERBACH
BELLCTT I
BI S I
BOTTERIL
BOWEN
CHEN
CL INE
DEVCNS
ESCHSTRU
FLETCHER
FORD
GI ACGME L
G) N SBERG
INLAY
KALNUS

67 HEIDELBERG CONF
67 CORRECTEC VALUE
67 PR 155 15C5
67 NC TQ BE PUB
67 PL 258 572
67 PRL 19 982
67 PR 154 1314
67 UCRL 17887
67 HEIDELBERG CONF
67 PR TG BE PUB
67 PR I'G SE PUB
67 PRL 19 98
67 PRL 18 1214
67 BNL 11056
67 PR 162 1570
67 PR 160 1203
67 PR 159 1187

AA CHEN» BAR I ~ CERN s PADGYA l VALENC I A r MAOR t 0
GIVEN AT NOV 67 PRINCFTGN CCNF

ALERBACH »DGBBS» YANNt ////II PRIhCETOh-PENN
BEL LO%1 t »F I DR INI ~ PULL I A I/I//////////Ir ILAN,
6 IS(»CESTER» CH( ESA r V IGONE ///I///// TCRING
BCTTERILL BROWN CCRBETT CLLL(GAN t//CXFORD
BCWEN»HANK»MCFARLANE»HUGI'ES+/PENN-PR(hCETC
CI-EN»CUTTS ~ K I JEWSK I»STIENING +//// LRL»NIT
CL INE»HAGGERT Y s S I NGLETQN r F RY till/W I SCC NSIN
tGARLANC r)sEYER» PCNDRGMt/CCLLMB I As RUTG ~ MISC
ESCHTRUIH ~ FRANKLIN H4GHESt//PRINCETON»PENN
FLETCI-ER BE IER ECWRAGS t//I///////ILL INQI 5
+LEMONICK NAUENEERG P {ROLE I/PR INCETQh
GIACO)iELLI»KYCIA»l. It TEIGER I//////I/// BNL
FCWARC S GINSSERG II/////// L«MASS dCSTON
IVLAY» ESCI'STIIUTh»FRANKLINt///////PRINCETON
KALI'US» KERNAN ///////I/////////////// LRL

{)EIGHT@0 AVERAGE = O.?855 a G. 0536
SCA E = 1.e1 CHIsa = B.e CDHLEV = O.G21

)IEISHTEO AVERAGE 0.5772 a 0.0622
SCALE = 2.54 CHIS{) = 6.5 COHLEV = 0.011

LIEIGHTED AVERAGE - 0.165 a G.243
SCALE = 1.3e CHISQ = 39.'3 COHLEV = D. OOO

o
lls

o

Values above of weighted
average» scale» etc. for .
readers convenience. The
data were actually proc-
essed by program AHR»
which calculates its own
values of SCALE, x, and
5 {x) (which are different
from the values shown here)o

Oo
II

o

Cl
CI
cs

o

Cl
O

O
CI
C)

CHARGED K B.R. (E 3 ) r {TAU)

) ~ ~ BELLOTTI 67 HLBC
~ ~ . ~ . .CALLAHAH 66 HLBC

~ .YDUHG 65 E(IUI
~ ~ . .BQRIIEAHI 64 HBC

CI
Cl
C»

Cl

Yalues above of weighted
averages scale& etc. i'or
readers convenience. The
data were actually proc-
essed by program AHR,
which calculates its own
values of SCALE» x, and
5 (x) (which are different
fraa the values shown here) o

CsLL«H»N
YOUNG

~»1»x

66 HLBC
65 EIIut
65 H+HI

Cl
Cl
sc

o

O
O
O

o
O

CHARGED K B.R. {NU 3) r {TAU)

O
O
O

1

AH 66 FRBC
AH 66 FRBC

66 FRBC
HI 6S PBC

67 SPRK
CH 6? SPRK

67
AN 66 FRBC
AH 66 FRBC
AN 66 FRBC

65 HBC

E 64 XEBC
64 XEBC

ELL 64 EIIUL
62 XEBC

O
CI
Cl

F-rF+

Cl O O O
O O O O
O O O O

O ~t ca
I

FOR K+ DECAY {BOTH XIA AHO XIB)

LHG. POL-
TPT. PDL.
PDLARIZ ~

POLARIZ ~

Kl{U3rKE3
KIIU3rKE3
KIIU3rKE3
PIQ SPECT
l(U+ SPECT
KtIU3rKE3
K{IU3rKE3
K)IU3rKE3
fIUs PI SPC
FlU+ SPECI
{IUs PI SPC



REVIEW OZ MODERN PHYSICS ~ JANUARY 1968

ANY CHARACTER IN THESE COLUMNS MEANS THAT THE DATA HAB NOT BEEN AVERAGED. =--

STABLE PAIITICLEQ

M

M

H

M AVG

11 NEUTRAL K ( JP-"C-) 1=1/2

Il KQ PASS [MEV)

498el Ce4 CVR [STEWS 64 SPRK
223 497 44 0 ~ 33 KIM 65 HBC KG FRQ«PBAR P
500 498%9 0 ' 5 BALTAY 66 HBC KG FRQ« FBAR P

497o44 0 50 F I TCH 67 SPRY

497e8653 ~ 3158 AVERAGE (ERROR INCLUDES SCALE FACTGR ~ lo5)
(SEE [GEGGRAM)

11/67

BAG L IN 60 NC 18 1043
BIRGE 60 RQCH CONF 601
BQWEN 60 PR 119 2C30
COLU«a[A 60 ROCH CONF 727
MULLER 60 PRL 4 418

BAGLINtBLGCHtBRISSONtVENNESSY i //PARIS FP
R W BIRGEtP P ELY + ///II/// LRL+WISCCNS[N
BCWEN HARCY REYACLGS SUN «CERE+/PRINCE+BNL
M SCHhARTZ + //////////I///////// CCLI.«CIA
MLLLERt 8 IRGEtFOhLER ~ GQOGtP ICC IO«I+/LRL+BNL

REFERENCES
12 SHORT-LIVEC NEI'TRAL K (498t JP=C") l=l/2

BQLDT 58 PRL 1 150 E BGLCT ~ 0 0 CALCWELLrY PAL //I/I/I/I// HIT
CRAWFORD 59 PRL 2 266 CRAhFCRCtCRESTI ~ COUGLASStCCCCtTICHO +//LRL

eI o

11 KQ-K CH «ASS DIFFERENCE («FV)

0
D
0
0
0
0 AVG

3o9 F 6
5o4 1 1

9 3o90 0 ' 25
25 3o 11 0 ~ 35

o ~ o o o o o o o
3o8888 F 1896

RCSENFELC 59 hBC
CRAWFQRC 59 HCC +
BIiRNSTE IN 65 I'. BC
K[M 65 HBC — K- P TC KQ N

AVERAGE (ERROR INCLUDES SCALC FACTCR = 1 C)

444444 444 44 »44444» 444»¹44»4 444444444 44»444444 4444 44444

CRAWFQRC 59 PRL 2 112
ROSENFEL 59 PRL 2 llC
CHRISTEN 64 PRL 13 138
BURNSTE I 65 PR 138 8 895
KIH 65 PR 140 8 1334
BALTAY 66 PR 142 932
FITCH 67 PR TQ BE PUB

REFERENCES
11 NELI'RAL K (JP=C-) f=l/2

CRAWFCRCtCRESTI tCQODtSTEVEN CNt TICHQ //LRL
A H RCSENFELCtF SQLMITZtR C TRIPP //// LRL
CI.RtSTENSGNtCRQNINtF ITCh ~ TLRLAY//PR[hCETON
R A I I.RNSTEINtH A RUB[M ///////// MARYLAND
J K KIM L KIRSCh 0 MILLER Ill//// CQLLME[k
BALTAYtSANOhEISStSTONEH[LL + //YALE+BNL
FITCh RGTI. tRUSS VERNON I///I//// PRINCETON

444444444 »44444444 444444»44 444»»444» 444444444 444444444 444444444
44 4 44¹ f»4444444 444444444 444444»44 44»4444»f 444444444 »f444»4»4 44444»444

BROWN
F I TCI..
GOO 0
ANDERSON
BERTANZ A

CRAhFORC

61 NC 19 1155 BRQ'WN BRYANT BURhSTEIN GLASER KAGYK+//«lch
61 NC 22 1160 V FITCHt P PIROUEtR PERKINS /// PRINCE¹LASL
61 PR 124 1223 GCOC «AJSENtMULLER P[CC[ch[ + I///I/// LRL
62 CERN CONF 636 J A ANGFRSQN F 5 CRAWFORC + I//////III LRL
62 PREPRINT 0105 BERTAAZAtCQNNOLLY ~ CULWICKtEISLER + III BNL

(BERTANZA UNPUBLISHED BLT RECERTIFIEC BY ALT). CRS AUGUST 66)
62 CERN CONF 827 F 5 CRAhFCRC //////////////I/////////I LRL

BROWN 63
CHRETIEN 63
KRE IS[.ER 64
AUERBACI. 65
TRILLING 65
TRILLING eg

ALFF-5TE 66
AUERBAcH ee

BALTAY 66
BEHR 66
BOTT-BGC 66
KIRSCH 66

PR 130 769 BRQhN KAGYKt TRILLING ROE + ///LRL+MICI-IGAN
PR 131 2208 CI.RETIEN+ //// ERANCE(5+ERChN+HARVARC+ «[T
PR 136 8 1074 M KREISLFRtO OVERSET«t J CRCN[N / PRINCETON
PRL 14 192 AUERBAChtLANQEt«ANN SCIULLItLTQ + //I PENN
UCRL 164 73 GEORGE I- TR ILL IAG //////////////////// LRL

[S UPCATEC FROM 1965 ARGQNNE CONF t PAGE 115

PL 21 595 ALFF-STEINBERGER I'EUER KLE lhKNECHT +//CERh
PR 149 1652 ALERBACI-tCOBBS ~ LANDEt«ANhtSCIULLI+/// PENN

SEE ALSO AUERBACH 65
PR 142 932 BALTAYt SANGWE[55 t STQNFHILL i /II YALE¹fiNL
PI. 22 540 8EHRt BR[SSQN t PET f AU+/IEP t « I LANt PADUA ~ CRSAY

BERKELEY CONF BCTT-BQCENHAUSEh CE 8QUARC + II CERN
PR 147 939 L KIRSCh P SCHMICT I///////////// COLL«BIA

BOTT-BQC e7 PL 248 194
HILL 67 HE I 0ELBERG CONF

BCTT-BQGENHAUSENtQt BQUARCtCASSEL+ I//CERN
HILLtRGBINSCNtSAKITT+ ////// BNLtCARNEGIE

444444 444444444 4¹f444444 444444»44 4¹4444444 444444444 44444»444 444444444
44444¹ 444»44444 44444444» 44444¹¹»4444444444 »»444444» 4444444»¹ 4»4»44444

gO 12 SHORT"LIVED NEUTRAL K (498t .JP=C-) I=1/2

12 K01 LIFETIME (UNITS le»4-10)

O
13 LONG-LIVED NEI TRAL K (498t JP=C-) [=1/2

13 K02-K01 PASS OIFFEREACE (LNITS CF INVERSE KG1 LIFE)

T 90
T 512
T 63
T 378
T 503
T 545
T
T 572
T 4500
T
T 5CCG
T
T
T AVG

1~ 01 Ge13 De13 BQLCT
0 ' 94 0 ' 05 0 G5 CRAWFQRC
1 09 0 ~ 18 0 15 BGWEN
Ge94 0 ' 05 0 ' 05 BER'TANZA

0 87 0 05 CHRET[Eh
Ge86 0 ' C4 KREISLER
0 866 0 Clb ALFF-STEI
0 ' 9G 0 ' 06 Qe05 AUERBACI-
Ge92 0 F 04 BALTAY
0 9C4 0 ' 024 BCTT-BQCE
Go843 0 ' 013 K[RSCH
Oo862 0 ' Clb HILL

o8138 ~ 0108 A VERAGE (ERROR
(SEC ICEQGRAM)

58 CC
59 HBC
6G CC
62 VBC
63 PBC
64 SPRK
66 SPRK
66 SPRY
66 HBC
66 SPRK
66 HBC
67 PRELIMINARY

INCLUDEc cCALE FACTCR ~ .1 3)

Pl
P2
P3

12 K01 PARTIAL CECAY «OGES

KC1 fNTO Pl+ Pl-
KC1 INTO PIQ FIO
KGS INTO ML+ «0-

c
9S 9

5 45 4

12 K01 BRANCh[NG RATIOS

Rl 4 K01 INTO (PI+
Rl 0~ 68
Rl ' 0 70
Rl U Qe740
Rl ~ ~ ~ o o
R1 AVG o6840
Rl FIT ~ 684

P I-) /TOTAL
0 F 04
0 08
0 ~ 024

o o ~ ~
0358

F 010

(Pl)/TOTAL
CRAWFCRC 59 HBC
CCLU«E[A 6C HBC
ANDERSON 62 'HBC

AVERAGF (ERROR INCLUDFS cCALE FACTGR = AC)
VALI E FRO«CONSTRA INEG F IT

R2 4 KG1 INTO (P [0
R2 0~ 21
R2 Oo26
R2 0 30
R2 1066 Ge335
R2 198 Oe288
R2 o ~ o o e
RZ AVG 03161
R2 FIT o 316

(P2)/JQTAI
59 HBC
60 PBC
61 XBC
63 XBC
63 PBC

PIC) /TOTAL
Goll CRAhFGRC
0 ' 06 BAGL[N
0 ' 035 BROWN

0~ 014 BROWN
0 ~ 021 CI RCT I EN

~ 0135 AVERAGE (ERROR INCLUDES SCALE FACTCR = 1 3)
~ 010 VALLE FROM CQNSTRAI'NEG FtT

(SEE [GEQGRAM)

8/67

11/67

0
0
0
0 C VAL
0
0
0
0
0 G 130
0
D 84
0
0 77
0 IV 72
0 N

0 95
0
0 C 89
0 C 136
0 C
D

D
D 59
0 «
D 600
0 G GA

D

0
0 AVG

SEE. NOTE C 6ELCW
6)

ASS CP CCNS ~

CF MEISAER 66
CU ANG AL RFGEh

8/67
8I67

8/61

KOAN INTC HYPER ~ 8/67

CBC KC+N IATO HYPER 8/67
KQ SCATTER IN C2 II/66

KO+P IhTC HYPER'
IRCN REGENERAT(. R

KG+0 IATC hYPERe
KG+0 INTC hYPER

LL 66 EVENTS
C+URANIU«REGEh

8/61

11/67

11/66

SEE NOTE «

CU+AL RECENERAT 11/67

11/67

SCALE FACTCR = 1 ~ C)

(MICRCSEC)13 K02 LIFETIME

ASSUMED GS=CC ANG DELTA I=1/2 59
34 0 F 081 0 ' 032 0 024 56
15 Ge051 0 ' 024 0 013 62

0 053 0 ~ 006 64
700 0 061 0 015 0 012 65

0 ' 0515 0 ' 0014 61
0 050 'CD 005 67

SI;H CF PARt[AL DECAY RATES
~ ~ o e o ~ ~ ~

o0520 ~ 0014 AVERAGE (ERROR INC
053 ~ OV1 VALI. E FRQ« CGNSTRA

T
T
T
T
T 1
T
T L

T L
T

T AVG
T FI[

CRAWFORC
BARCQN
GAR«CN
FLJ[ I
ASTBURY3
DEVLIN
LC WYS

HBC
CC
FBC
SPRK
Cc
CNTR
HLBC

8/67
8/67
8/67

SEE NOTE L BtLCW 8/67

LUOES SCALE FACTCR = loC)
[NEQ FIT

1 ~ 9 0 ~ 3 FITCH 61 CNTR
0 ' 84 Ce29 0 ' 21 GOOC 61 PBC
0 88 0 20 CAMERIN[ 62 PBC

I E CHANGED FRQH 1 ~ 5 (SEE TABLE 1 OF CAPERINt 6
0 ' 47 0 21 AUBERT 65 PBC
0 ' 26 0 36 0 i6 BALCQ-CEC 65 PBC
0 55 0 I CI R[STEAS 65 SPRK
0 60 OR [.ESS FITCH 65 SPRK
0 82 Ge14 VISHNEVSK 65 SPRK
0 445 0 034 ALFF-STE [ 66 SPRK
0 36 0 21 0 31 BALCQ-CEC. 66 VLBC
0 460 0 024 BCTT-BGCE 66 SPRK
0 ~ 50 0 15 CAMER!N[ 66 VBCt

+ 0 54 Co[5 CANTER 66 GBC
ERROR tG'NCRES UNCERTAINTY CF PHASt cl IFTS

e0 54 Ge09 0~ 14 CHANG 66 HBC
Go72 Qe 15 FUJI[ 66 SPRK
Ge62 C ~ le H IL L 66 GBC
0 ' 67 0 ' 15 cANTER e1 GBC

CANTER 67 IS A PREL I«INARY RESULT ~ IACLUUES I. I
+0 ' 35 0 ~ 15 JGVANOVIC 66 SPRK

+ 0 F 44 0 ' 06 «EHLI. CP 66 SPRK
Ge65 0 ' 30 MEfSNER 1 e6 HBC

+ SIGN FAVGRED MElsNER 2 ee HBc
0 ~ 53 0 10 Dell GALANINA 61 SPRK

LINIA 61 IS A REANALYSIS CF VISI.NEVSKY 65
Ge57 0 10 M[SCVKE 61 SPRK

~ 4808 o0175 AVERAGE (ERROR INCLUDES

R3
R3

R4
R4

(KQI I NTQ PI+ Pl- PIQ)/(KC2 INTC P[+ PI- P IC)
Ge45 QR LCSS BEHR 66 HLCC 90 PER E[ CONF

KCS INTO (PU+ MU-)/CHARGED (UNIT5 1044-5) . (P3)/(P1)
10 0 QR LEss . BQTT-BQcE 67 spRK 90 pER cT cQNF 8/67

444444444 444444444 444444444 444444444 444444444 f44444444 44'4444444

WEIGHTED AVERAGE» 49?,B65 + Q. 316
SCALE ~ 1.S3 CHZSQ ~ 7.0 CDNLEU = D.Q?2

LIE:IGHTED AUERAGE = 1.1444 a 0 ~ 0140
SCALE = 1.28 CHISQ = 13.0 CQMLEV o 0.111

[WEIGHTED AVERAGE = 0 3161 a P 013S
SCALE = 1.2S CHISQ ~ 4.? CONLEU ~ 0 ~ 196

CH 6? SPRK
TAY 86 HBC

6S HBC

ISTEHS 64 SPRK

KIRSCH
BOTT-BODE
BALTAY
AUERBACH

~ ALFF-STEI
KREZSLER

~ CHRETIEH
~ BERTAHZA
~ BOIIEH
.CRAWFORD

BGLDT

68 HBC
68 SPRK
66 HBC
68 SPRK
66 SPRK
64 SPRK
63 PBC
62 HBC
80 CC
69 HBC

SB CC

63 PBC
63 )IBC
61 ABC
60 PBC
S9 HBC

NEUTRAL K MASS f[IEU)

LO

oo
lO

oo
h

o

oo oo oo
C9

oo
Vl

K SHORT DECAY RATE (UNITS 10%I10 SEC 1)

oo

o
K SHORT

o oo olf lO
CV

o
B.F. INTO 2 PTO

oo
lO

o

oo
lh
Ul

o



Roszwx'zr, o zT Ar, . Data on I'articles and Resonant States

~ANY CHARACTER IN THESE COLUMNS MEANS THAT THE DATA HAS NQT BEEN AVERAGED.
STABLE PAIITI CLEB

Pl
P2
P3
P4
P5
P6
P7
IS
P9
Plo
Pll

13 K02 PARTIAL DECAY NODES

KG2 INTO 3P I 0
KC2 INTO Pt+ Pl- PIQ
KC2 INTO Pt YL NEUTRINO
KG2 INTO Pt E NEUTRINO
KG2 INTO Pt+ Pt-
KC2 INTO HL+ PI.—
KG2 INTO Et E-
KC2 INTO C HU

K02 INTO TLQ GAHMAS

KC2 INTO PI+ Pl- GAHYA
KG2 INTO P(0 PIG

13 K02 CECAY RATES

5 SS SS 9
5 BS BS 9
5 SS 45 2
5 BS 3S 1
5 SS 8
5 45 4
5 35 3
5 3S
5 05 0
5 BS BS 0
5 SS 9

R4 & KC2 INTO {Pt E NEUTRINO)/CI'ARGEG (P4)/(P2+P3&P4)
R4 153 Oe487 G»05 I.I.'ERS 64 HBG
R4 202 0« i6 0«08 0 ~ IC ASTBURY } 65 CC
R4 500 0 ~ 51 C«06 KULYUKlhiA 66 CC
R4 ~ ~ e e e ~ e ~
R4 A VG ~ 4908 e0353 AVERAGE (ERROR INCLUDES SCALE FAGTC4 e 1 ~ C)
R4 F I T 4?l ~ 014 VALVE FROM CONSTRAINED FIT

R5 e KC2 INT'0 (Pt E NEU)/( {PI 8 NEU)+(Pl PU NEU) ) (P4)/{P3+P4)
R5 320 0«415 0 ' 120 ASTIER 61 CC
R5 e e e» e ~ e ~ ~

R5 FIT e 562 ~ 016 VALLE FRQP COh SI RA INEG F Il

R6 & K02 INTO(PI+ Pl- PIG)/TOTAL (P2)/TOTAL
R6 ~ e e e ~ e ~ ~ ~

R6 Fl T ~ 867 ~ 022 VALLE FROh' COh STRA(h'EC f ll
R6 FIT 867 022 VAL{.E FROM CONSTRAINED fll

W1
W1
Ml
W1

W2

W2

W2
'W2

M2
M2

W2

W2

W3
M3
W3
M3

M5
M5
M5
M5
W5
W5

W5

W6
W6

W6
W6

KC2 INTO LEPTONIC {KPU3+KE3) (UNITS ~ 10ee6 SEC-1) {P3tP4)
109 9 4 1 FAANZINI 65 YBC

54 lla3 I ~ 9 GOLDEN 66 HBC
335 10«3 0 ' 8 HILL 67 DBC

e o e e e e e e ~

AVG 10 1949 a&413
FIT 11«767 ~ 396

K+hi TG KC P

AVERAGE tERROR INCLUDES SCALE FACTCA = 1 C)
VALUE FROM CONSTRAINED FIT

KC2 INTO PI YL NEUlRINO LNITS LC&&6 SEC-1) (P3)
19 4 54 1 24 1 GB LCWYS 6? HLSC

~ ~ e e ~ e ~ e ~

FIT 5 149 ~ 263 VALLE FRQP CGNSTRAINEC F I'l

8/67

8/67

13 DECAY RATES DIFF e(+)-(-)/(+)+{-) {PERCENT)

KG2 INTO PIO PIO PLO (UNITS IG~&6 SEC-1) (Pl)
54 5«22 lo 03 0 F 84 SEHR 66 YLSC ASSUMES CP

~ ~ ~ ~ ~ ~ ~ e ~
FIT 814 ~ 405 VALI'E FROY CGYSTAAINEC F Il

KG2 INTO Pl+ Pl- PG (UN ITS IG&&6 SEC-1 l (P2)
18 3a26 0 ' 77 ANDERSON 65 HBG

l«4 0 ' 4 FRANZ IiVI 65 HQC

136 2 62 0 28 0 21 BEHR 66 )iLSC ASSUMES CP
2 ~ 54 0 ~ 43 HILL 66 OBC

e ~ e e ~ e a» e
AVG 2 3573 ~ 320? AVERAGE (ERROR INCLUDES SCALE FACTCA = I ?)
FIT 2a289 ~ 093 VALUE FAOP CQNSTRA tNEG F LT

(SFC IDEOGRAM)

K02 INTO Pt E NEUTRINO (Uhl ITS LGee6 SEG-1) {P4)
7 52 G ~ 85 0 ~ 72 AUBf RT 65 HLBC GS=O{)y CP ASSI'PEC 8/67

e ~ e e e e \ e ~

FIT 6«618 ~ 292 VALLE FROM GQNSTAA INEG f ll
K02 INTO CI..ARGED {3-BOGY) {UNITS LGe~& SEG-1} (P2+P3+P4)

98 15 1 1 9 AUERBAC& 66 SPRK 8/67
e ~ e e e ~ ~ ~ ~

FIT 14 057 ~ 465 VALLE FROh' CONSTRAINED FIT

P I-)/CHARGED (
0~ 4
G«35
0 ' 26
0 F 080
G ~ 27
G«18

7 REPLACES DEKKER
0«16

~ ~ ~ ~
~ 0626 AVERAG

UNIT 10&ii-3)
CYRISTENS 64
GALBRAITI. 65
SASILE 66
BCTT-BOCE 66
DEKKERS 6&
GESQUARC 67
5 66
FITCH . 67

R9 e K02 INTO (Pl+
R9 45 Za0
R9 54 Ze08
R9 1«93
R9 1~ 993
R9 C 2« 22
R9 2»12
R9 C CEBOUARD 6
R9 1«97
R9 ~ ~ ~ ~ ~
R9 A V 6 2» 0041

{P5)/(P2+P3&P4}
SPRK
SPRK
5PRK
SPAM
CNTR
SPRK SEE NOTE C BELChi

SPRK ETA+-=1»S1+-~ 0&

E (ERROR INCLUDES SCALE FAGTGA = 1~ C)

R10 e K02
R10
R10 N

R10
R10
R10
R10 N

RI 0 273
R10
R10
R10 AVG
R10 FIT

INTO tPI Y4
Q«81
0.18
0« 71
0«76
0»82

CEBQUAAO 67
0«7
0«81

~ e e e e ~

e 8043
e 7?B

NEU) /(PI
0«19
0« 15
0 07
0 ~ 14
0«10
REPLACES
0«2
Ga08
e ~ ~

«0569
«G51

E NEUI
ADAIR
DE SOUAAC
AUBERT

0 F 08 SAStLE
DEBGUARC

GEBCUARD 65
HAMK INS
HOPK IN 5

(P3)/(P4)
64 YBC
65 CNTR SEE NO'tE N BELCW
61
61
67 SPRK SEE NOTE N BELCH

67 'PBC
67 HBC

AVERAGE. {ERROR INCLUDES SCAI. E FAGTCR a I ~ Cl
VALLE FROY CONSTRAINED F IT

Rll e K02 INTO (YU+O'U-)/CHARGEC
Rll 100«0 QR LESS
Rl1 50«0 OR LESS
Rll 250eG CR LESS
Rll 2«0 CR LESS

(UNITS 10'&"6)
ANLKINA 65 CC
ABASH(AN 66 SPRK
ALFF 66 SPAK
BOTT-BOCE 6? SPRK

(P&)/{P2+P3&P4)

SG PER CT CONF
0 ~ SG COND LEVEL

90 PER CT CCNF

R'? e K02 I'NTO(LEPTCN Pl NEUTRINO)/TOTAL (P 3+P4) / TC 7 A L
R2 e e e e e ~ e ~ e
R7 FIT 5 717 149 VALI. E FADP CONSTRAINEC f tT
R7 FIT 5 ~ 717 »149 VALLE FROM CONSTRAINED FIT

RS e KC2 tNTG (2 GAPHA)/TGTAL (UN 10ea-4) (PS)/TOTAL
RB l«3 0 ~ 6 CRIEGEE 66 SPRK
RS e 33 7«4 le& CRONIN 67 SPAK
RB e NCl AVERAGED BECAUSE OF LARGE CLSCREPANCY BET'WEEN' THE TWQ EXP TS

11/67

11/67
11/67
11/67

11/67
11/61
11/67

8/67
, 8/61

8/67

Dl
Dl

D2
D2

KG2 INTO E+Pl-hU «E-Pt+hU /E+P I-NU + E»PI+NU
10&e7 0 224 C ~ 036 BENNETT 67 CNTR 11/61

,13 K02 SRANCI. ING AAT'ICS

K02 INTO PU&PI-NU - HU-Pt&NU /HL+P I-NU + YU-Pl+NL
10 &&6 0«403 0 ' 134 DGRFAN 61 SPRK DERIVED FRCM R16 ll/61

R12
R12
R12
R12

R13 s
R13
R13
R13
R13

K02 INTO (E+ E-l/CHARGEC
1000 0 OR LESS

50»0 QR LESS
200»0 QR LESS
23 0 GR LESS

(UNITS Icee-6)
AN IK INA 65 CC
ASASVIAh 66 SPRK
ALFF 66 SPRK
BOTT-BQCE 67 SPAR

(P7)/(P2+P3+P4)

9C PRCT CONF
90 PACT CCNF

SC PEA CT GCNF

K02 INTO (Pt+ Pl- GAHHA)/TOTAL (UNITS 10ee-3) (PIG)/TOTAL
15e0 OR LESS ANIK(NA 65 CC
5 0 QR LESS . BELLGTTI 6& HLBC
3»0 OR LESS NEFKENS 66 SPRK

8/67

6/67

Rt
Rl
Rl
Rl
Rl
Rl
Rl
Rl

K02
24

AVG
FIT

INTO (P IG
0 24
0«31
0«248
G»277

e e e»»
~ 2S48
«342

PIC PIC)/CI;ARGED (PL)/(P2+P3&P4}
C ~ CB ANIKINA 64 CC
0 ' 06 KULYI;K INA 6& GC
G ~ 035 AI;BFRT 67
0»035 BEHR 67

e e o a
0480 AVERAGE (ERROR INCLUDES SCALE FACTOR -"1 C)
034 VALLE FAQY- CQNSTRAINEC FIT

R2
R2
R2
R2
R2
R2
R2
R2
R2
R2
R2
R2
R2

KC2
59
19
75
66

326
566

1729
126
180

R2 '
AVG

R2 F I I

INTO (PI+
0 185
0 151
0 ' 157
0 15
0«159
0«178
Qel44
0»162
Ge 11
0 154
O»161

e » e a e
e 1618
«163

P I - P I 0 }/CI" A AGE 0 {P2)/(P2+P34P4)
G»038 ASTIER
0 020 ACAIR
G»03 0 ~ 04 LUCPS
0 03 0 ~ G4 ASTBURY 1
G 015 ASTBLAY 2
G»017 GUICCNI
0»004 HOPKINS SEE HGPKINS 67
G»015 HAWK INS
0 ' 03 KUL YUK IN A

0 ' 020 AUBERT
0 005 hCPKINS

e e e e
»0041 AVERAGE (ERROR INCLUDES SCALE FAGlCA & 1~ C)

004 VALLE FAQH CGNSTRAINED F ll

61 CC
64 PBG
64 HBC
65 GC
65 CC
65 HBG
65 YBC
66 I'BC
66 cc
67
67 I'Bc

R3
R3
R3
R3
R3
R3
R3

KG2
C 251
C 172
C 330
C TI. IS

FIT

{P3)/(P2+P3&P4)INTO ( P I YI' NELTR I NQ I /CHARG EC
0 356 G»07 LI.'ERS 64 HBC
0 3S 0 F 08 0 ~ LC ASTEURY 1 65 CC
0»32 Ga07 KULYUKIhA 66 CC

YQGE NCT YEA5UREC INCEPENDENTLY FACY R2 ANO A4
~ ~ e e e e e e ~

«366 «014 VALLE FAOH. CQNSTRAtNEO FIT

11/61
11/61

11/61
8/61

R14
R14
R14
R14

KG2 INTO (E YU)/CHARGEC
10 0 GR LESS

laG CR Lf SS
OelC7 CR LCSS

(UNITS Lees-4) (PB)/{P2+P3&P4)
. Ahf(K INA 65 CC

CARPENl'ER 66 SPAK Sc PER Cl CONF
BOTT-BQCE 67 SPRK 90 PER CT CCNF

R15
R15 0
R15 C
R15 C
R15 0
R15 0
R15 C

K02
97

894
1539

LQW
SEE

INTO(E+ Pl- NEU)/(E- PI& NEU)
0»90 0»18 NEAGI' &I CC
1 01 0»16 LUERS 64 HSC
0 ' 9S O«023 KULYL'K lhA 66 CG
l»06 0 ' 05 VERHEY 66 SPAK

PRECI5IQN EXPTS NOT AVEIIAGEC ~ FOR PORE PRECISE VALUE
S1302 IBENNETT 67)

R16 e K02 INTO(YU+ PI- NEU)/(YU- P I& NE4)
R16 3200 le02 G ~ 04 ABASY LAN 66 SPR'K

R16 I 0 ee& 1~ 0081 0~ 0027 DCRFAN 61 SPRK

R17 e
R17 C
R17 C
R17
R17

R18 e
R18
R18 e
R18
R18 F IT

K02 INTO {PIG PIG)/TCTAL {UNITS IC&&-3) (P 1 1)/TOTAL
7 ' 1~ 2 l«5 1 ~ 2 CRIEGEE 66 SPRK

CRIEGEE EXPT NOT DESIGNED TC MEASURE 2 P IQ DECAY YCOE
81 3 3 1 8 1 1 GAtLLARC 61 SPRK KS REGLNER IN CA

GALLLARO 61 CLOTES ETA CG = 4 ~ 3{+I»Ii-C~ 8) UNITS ICee-3

{P1}/(P2}
ALEKSANYA 64 FBC
BUGAGOV 67

K02 INTO (3P IG)/(PI+PI-PIG}
188 2 0 C 6

1' 73 Oa20
~ e e e e ~ e ~ ~

2 103 214 VALLE FROM COhSTRAINEO FIT

R19 e KOL INTO (2PIG)/(3P IG) {UN I TS LC~e-2 l {P I 1 l /(P 1)
R19 C )G9 1»BS 0«31 CRONIN 1 61 SPAK ETA00=4 ~ S+-G»5
i(19 C l«36 C ~ 18 CRONIN 2 6'? SPRK ETA00=3 ' S2+-0 ' 3
R19 C CRONIN 2 IS PRELIM RESULT FROH FURTHER ANALYSIS CF CRONIN 1

8/67

8/67

11/67

8/67

11/67

8/67
11/67
11/67

tlEIGHTEO RVERRGE = 2.357 s Q.321.
SCALE ie i .65 CHISQ = II .2 COHLEU ~ 0 .042

es above of weighted
age, scale, etc. for
ers convenience. The

were actnally proc-
d by program AHRi
h calcnlates its own
es of SCALE, x, snd
) (which ere different
the. values shown here)e

LH+ e
LH+ e
LH+ e
LH+
LH+
LH+ ie

153

762
531
240

+0.07
+0 15

0 ~ 023
-Geol
+0« 01
+G.08

~ 06
«08

0«017
«02
«015
e10

LUERS 64 GLTZ PLTiNC RAC CQRR
FISHER 65 SPRKCLTZ PLT, NC SAC CGAR
BASILE 67 SPRK
FIRESTONE 6? YBC CLTZ PLY NO AAO COAR
KADYK 67 I'BG E ~ P I SPEC INC RAO GCR

«GS LQWYS 67 FSC PIC SPECeNQ AAC CQAA

XIA e XLA ~ F-/F+ (CETERHINEC FRQH SPECTRA ANC KHU3/KE3)

13 K02 FGAP FACTORS

LH+ e LAHBDA + (LINEAR ENERGY CEPENI ENCE OF f+ LN KC E3 DECAY)

LH+ e FOR RAD» CORR» TO TYE GAL ITZ PLOT Of KE3 ~ SEE ClhSBERG 67«

8/67

8/67

8/67
11/67
8/67
8/67
8/67

~ .HILL
~ BEHR
- .FRRHZIHI
- -ANDERSON

66 DBC
66 HLBC
65 HBC
65 HBC

XIA e
XIA e
XIA e
XIA C
XLA C
XIA e
XI A
XIA e

389 + le 1 Ge9
+De&6 0«9

1371 +1.2 0.8
1371 -De82 Q 6

2NO CARPENTER VALUE
-Ga2 1 0

0»4 0 5
0«8 0 ' 7

1~ 3
1»3

ACAIA 64 YBC
LUERS 64 HBC
CAAPENTER 66 SPRK
CARPENTER 66 SPRK

ALLOhS ENERGY CEP OF F+if-
1~ 7 KULYUK INA 66 CC

AUSEA2 67 +
BASIL'E 67 SPAK

KHL3/KE3
KYL3/KE3
YU ~ PI SPECTRA
YUIPI SPECTRA

PU|PI SPECTRA
KHU3/KE3
KHI. 3/KE3

8/67
8/67
8/67
8/67

8/62
11/61
11/67

D
O
O
O

a
CI

C)
C3
CI

CO

XI 8 -la 1 0~ 5
XIB e 2608 -1 2 0»5

ABRAYS 66 SPRK
AUEf&SACI. 66 SPRK

POLAR IZA'I ION
POLAR (ZAN IQN

XlS e XIB F-/F+ ICETER&INED FRQH MI. POLARIZATION tN KNL3)

8/67
8/67

K I.OHG RATE INTO PI+PI-PIG (iG»6 SEC-i) XIB e
XI 8

PEAS OF Xl USING POLARIZATIQhi IS LESS SENSI TtVE TC FORM FACTCR
VARIATIONS ANC PROBABLY GIVES A BETTER EXFER(I'EhTAL VALUE

{SEE IDEOGRAM)



REVIEW OP MODERN PHYSICS ' JANUARY 1968

ANY CHARACTER IN THESE COLUMNS MEANS THAT THE DATA HAS NOT BEFN AVERAGED.

STABLE PARTI CLES

IlEZGHTED AUER(ISE = -0.154 + 0.3S6
SCfiLE = 1.50 CHISQ = 15.8 COMLEU = 0 ~ 027

GUI DON I
HOP K INS
MESTVIR I
TRILLING
TRI LLING
VL SHMEV5

65 ARGOMhE CONF 49
65 ARGGMhE CONF 61
65 JINR P 2449
65 UC RL 16413
65 IS (.'POATED FROM
65 PL 18 339

+BARNES ~ FGELSCHE ~ FERSELrF IRESTO+//BNL+YALE
H W K HGPKINSrBACGNtEISLER // VANC+RLTGERS
ME5TVIRL SYVIL I r MYAGUtPETRC V r RUSAKOV+//J LNR
GEORGE I- TRILLING /IIIIIIIIIIIIIIIIII/ LRL
1965 ARGGMNE CONF' PAGE 115
VISI-NEVSKYtGALAMINA, SEHEMCV + ///// VCSCOh

BACH

(IS
l.E
RT
UKINA
ENTER
S
R

ooo
I

aao
I

ooo
ooo oo

Ih

F-rF+ FOR KO DECAY (BOTH )ISA (IIID MIB)

66 SPRK POLARI2.
66 SPRK POLIIRZZ.
67 SPRK KIIU3rKE3
67 KIIU3rKE3
66 CC f(UtPZ SPC
66 SPRK IIUr PI SPC
64 HBC KIIU3rKE3
64 HBC K(IU3rKE3

ABASYIAM
ASRAMS
ALFF-STE
AUERBACH
AUERBACH
AUERBAC)i
SALATZ
BALCG-C E
BAS I LE

BEHR
BELLGTT I
BOTT-SCC
CAMERI N I
CANT ER
CARP LMT E
CHANG

CR I EGEE
OEKK ERS
FIRESTCN
FIRESTGN
FUJI I

(FUJI I
GOLDEN
HAWK)MS

ALSO' '

66 BERKELEY 28
66 BERKELEY CONF 28
66 PL 21 595
66 PRL 17 ,980
66 PR 149 1052
66 SEE ALSC PRL 14
66 BERKELEY '28
66 NC 45A 733
66 BALATQN CONF

66 PL 22 540
66 NC 45A 737
66 PL 23 271
66 PR 150 1148
66 PRL 17 942
66 PR 142 871'
66 PL 23 702

66 PRL 17 15G.
66 THESIS BRUSSELS
66 PRL 16 556
66 PRL 17 116
66 PRL 13 253
66 IS THE CORRECTED

BERKELEY gB
66 PL 21 238
67 PR 156 1444

ABAShlAN ABRAVStVERHLY+ // I RBAh
ABRAMS ABAShIANrCARPEM'TER& /////I ILLINOIS
AI-FF-STE INBERGERrl EUERrRI EEIA + /I CLRN
ALERBACI r VANNr MCFARLANEr SC ILLLI ////I PENN
AI ERBACH ~ COBBS

LANDERS

VANhrSC IULLL+/// PENN
192
BALATZ 8EREZIN V ISNEVSKY GALANINA+//VCSCOW
BALCO-CEOLIN CAL IVAMI CIA)!PCLLLLOt///FACUA
SOS II.Er CRCNINt TI-EVEMET + // SACLAY

BEHRrBRISSQN ~ BALCC-CEGLIM ALBERT+/PACLA EP
BELLOTTlr PULLIA BALDQ-CECL IM+ /MILA'Mr FAQUA
BETT-BOCEMHAUSENrCE BOUARCrCASSEL+ II CERN
CAME R IN I rC LINE r ENGL ISHt F ISCI.BE f N+W ISCCNS IN
+CHOrENGLERrFISKrHILL + // CARNEGIE+BML
CARPENTER ABASHAM ABRAHS F I I'ER///ILLINOIS
CI.ANGtBASSANOrKIKI. 'CHlrDOCC+// SYRACUSEtBNL

+FOX ~ FRAUEhIFELOERrHANSGNr&CSCAT+//ILL INQIS
0 CEKKERS + ///////////////////////// CERN
FIRESTONErKIMrLACHrSANDWELSS+/////YALErBNL
F I RES TONE r K IH r LACY r SANDhE 'I cS+/III/YAL E r BNL
FLJII ~ JOVANGVICI- TURKOT ZCRh//BNL+MARYLAMG

VALUE GIVEN BY JCVANG V ICY& 66 )
R GGLCENtF CRAWFCRDrGeSTERh // LRL
C J 8 HAWKLNS I////////////////////// YALE
C J 8 HAWK INS ll///////////////////// YALE

13 X —(CS- C(r AI'PL ITUDE /C«5„-yCQ AMPLITLDE)

REX «REAL PARf CF X

REX 152
REX «
REX 196
REX IC9
REX
REX 335
REX 116
REX
REX AVG

0 06 0 18 0.44 BALCG-CE 65 YLBC K+ CHARGL' EXCHhG
BALDG-CE 65 GIVES X ANI.' THEfA ~ CCNVERTED EY LS TG REX AND IVX

0 035 Ce 11 0 13 AL'BERT 65 .YLIIC K+ CHARCE EXCHhG
-OeQE 0 ~ 16 0 ~ 28 FRANZ IN( 6'5 HBC PBAR P

FRANZINI 65 GIVES X ANC THETA ~ FCR REX ANC IVX SEE SCI V IOT 67
0 11 0 ' 10 hILL 67 OB!C K+C YLELCS, KCPF
0 17 0 16 0 35 FELCVAN '67 SPRK PI-P TQ KQ LVBCA

~ e e e ~ e e
0573 ~ 068 I AVERAGE (ERROR INCLUDES «CALE FACTOR = I ~ C)

fHX f52
IMX «
IMX 196
IMX 109
IMX «
IHX I 16
IMX 335
I IIII X
LMX AVG

0 44 Cel9
BALDG-CE 65 G

Ge21 Qej5
-0 24 0 ' 30

FRANZ IML 65 G

0~ 0 Qe25
0 20 0.10

0 ' 32 BALDG-CE 65 HLBC K+ CHARGE EXCHMG
IVES X ONC THETA. CCMVERTEU EY I.S TG REX ANO IrX

Qejl AlBERT 65 HLBC K+ CHARGE EXCHhG
0 ' 4C FRANZ INI 65 HBC PBAR P

IVES X ANC THETA FCR REX Ahi IVX SEE SCII'IDT g7
FELDVAM 67 SPRK Pl-P TC KQ LVBCA
HILL 67 DBC K+C YIELCS KQPP

e e e e
e 1814

e e e ~

e0709 AVLRAGE (ERROR INCLUDE« SCALE FACTOR = 1 ~ C)

13 CP VLOLATICh PARAVETERc
ETO+- = A(KL TC Pl+Pl-) IO(KS TC PI+Pl-)
ETOCO = A(KL TO PIQPIQ)/A(KS TC PICPIC)
THE MAGNITUDES CF ETA+- ANC OF ETACQ ARE CERIVED FRCV BR RATLCS
FOR VALUES OF VAGN ITL'DE ( ETO+-) QUOTED 8 Y INDIVIDUAL EXP TS, SEE
LISTINGS OF 513R9~ FOR MAGNI TLOE OF ETACC t SEE 513R17rS 13R LSe

F+- « PHASE OF ETA +- (DEGREES)

F+-
F+-
F+-
F+-
F+-
F+-
F+-
F+-

45eQ
39e 0-
60e 0
70 0
84 0
25 0
~ e e e

AVG 64e6C89

50 0
45 C1' 0
21 0
17 0
25.C

F I TCI'
FIRESTONE
BGHV.

BOTT-BQCE
RUSSIA
M ISCI'.KE

65 SPRK
66 I'BC
67 SPRK
67 SPRK
61 SPRY
67 SPRK

BE REGEN

VACUUM REGEN
C REGEN
CU REGEN
CU REGEh

e ~ ~ ~

11 0485 AVERAGE (ERROR INCLUDES SCALE FACTGR = 1~ I)

IMX «IMAGINARY PART CF X (USE CONVENTION TI-AT M(KS) «V tkL) PCS IT I YE)

1I/67
11/67
11/67
1 I/67
1j/67
1j/67
11/67

11/67
11/67
11/67
11/67
11/67
11/67
11/67

11/67
11/67
11/67
11/67
11I67
11/67

HILL 66
JOVANOV I 66
KULYI. KI N 66
MEISNER1 66
MEISNER2 66
MEHLHOP 66
MI SCHKE 66
NEFKENS 66
VER HEY 66

AUBERT 67
BASILE 67
BEHR 67
BENMETT 67
BOH V 67
BOTT-BOC 67
BOTT-BOC 67

ALSC 66
ALSO 66

BUDA GOY 67
CANTER 67
CRONIN 1 67
CRONIN 2 67
DEBCUARE 67
DEVL IN 67
DORFAM 67
FELDMAN 67
FIRESTCN 67
FITCH 67
GAILLARC 67
GINSBERG 67
HAWK INS 67
HILL 67
HOPKINS 67
KADYK 67
I.OW YS 67
HI SCHKE 6 7
RUSSIA 67

ALSO 66
ALSO 66
ALSO 66

SCHV IDT 67

BNL 1C608
PRL 17 1C75

BERKELEY 28
PR L 16 278
PRL I 7 492

BERKELEY CCNFe
BERKELEY CONFe

PL 19 7C6
PRL 11 669

HE IDELBERG CONF
HE IDELBERG CONF
HE LDELBFRG CONF
PRL 19 993
HE IQELBERG CONF
PI. 248 194
Pjr 248 438
PL 20 212
PL 23 277
HEIQELBERG CONF r
HELOELBERG CONF
PRL LE 25
PR INC CONF(11/67)
NC TO BF. PUB
PRL 18 54
PRL 19 967
PR 155 1611
PRL 16 116
PR fO BE PUB
PRL 18 2C
PR 162 157Q
PR 156 1444
PRL 19 668
PRL 19 185
PRL LS 597
PL 248 75
PRL 18 138
PL 248 531
PL 20 207
PL 21 595
PL 23 167
NEVIS 16G(THESIS)

HILL ~ ROB IMSCNr SAKITT ~ CANTER+//BNLt CARhEG IC
JCVANCVICHrFUJ jjt TURKQTrZCRh +//BNL+MC+MIT
KI.LY UK I N A r M E 5 T V IR I SH V I L I r 6 E O G U r P E T R+ // J I NR
G W MEISNERtB 8 CRAhFORCrF CRAWFORD // LRL
G HEISNERtB CRAhFGRD ~ F CRAhFCRD /////I LRL
VEHLHCP ~ GCQC y P ICC IGM I + // LA JOLLA
+ ABASHIAM ~ ABRAVSrCARPEMTER + // ILLINOIS
NEFKENS ~ ABA5I";IAMB ABRAVSrCARPENTER+ I// ILL
VERHEYrNEFKENSrABASHIAN+// LRBANA

ALBERTrI EUSS ~ LECCNGtMOGYtPASCAUC /// CRSAY
BOSILE ~ CRONIN ~ TI EVENETr TI RLAY+ //// SOCLAY
BEHR BEILL IERErBCUTANG VOhCERVERLDE/////EP
BENMETT NYGRENr SOAL STElhEERGER +/COLLVBIA
BCHV t CARR IULAT ~ GRCSSCrKAF TANCV /////I CERN
BCTT-BQCEMHALSEN, DEBGUARC ~ CO«SEL + IIICERM
BCTT-BOQENHAUSEN DEBOUARC CEKKERS+/I//CERN
BCTT-BOCENHALSEh CEBDUARC COSSEL+/////CERN
BCTT-BOCEMHA4SEMrCEBCUARCtCOSSEL+//I//CERN
BLDAGCV ~ Bl.'RMEISTERrCL'NDY ~ KRENZ ~ IYATT+/CERN
CANTER' CHGtDRALLErEMGLER+ III CARNEGIE ~ BNL
+KUhZ r R I SK r hl-E EL ER///I///I///PR INC ET Ch
+KUNZ t R ISK r WHEELER ///////////// PR INCETCN
DEBCUARC CEKKERS SCHARFF+///CERN+GRSAY+VPI
DEVL IhtSOLGMGNtSHEPARD ~ BEALL+//PRINC+VARY
DCRFAhrENSTRQVrRAYHQMDtSCf hARTZ +/SLAC+LRL
FELCMAN ~ FRANKELrI-IGHLANCrSLCAN //L OF PENN
FIRESTONErKII rLACI'rSANOhElcc ~ t////YOLErBNL
F I TCHr RGTHr RUSS ~ VERNON /IIII///I PRIhCETGM
+KRLEMEN GALBRAITYr&USSR I+//CERN+RbjhtAOCI-
ECWARE 5 GINSBERG IIIIIIIII L VASS BCSTOÃ
C J 8 HAhK INS I////////////////////// YALE
HILL LUERS RGBlhSCN CAMTER+///BNL CARhEGIE
HCPKIMSr BACGNt EISLER ///////////////// BNL
KOOYKrCI-ANrCR I JARCrORFNt ci ELCCN ///////LRL
LCWYSrALBERT ~ CHCUNETrPASCOLC+/////EPrCRSAY
MISCHKE ABASHIAM ABRAVS+///////// ILLINOIS
C RUBBIOt J STEINBERGER/////////// CE&h+COL
ALFF-STEIMBERGERrHEUERrKLE IKKNECHT+///CERN
ALFF-STEINBERGER ~ I'EUER KLE INKMECHT+///CERN
C RUBSIA J STELMBERGER /IIIIIIIIIICERh+CGL
P ~ 5CI.M I CT I////I//////////////// CG LL V 8 I A

14 ETA (54StJPG=Q-t) L~C

14 ETA MASS (VEV)

««««««««« 4««««4««« ««««««««« ««««««««« «««««««««
«««««« ««««««««« ««««««««« ««««««««« ««««««««« ««««««««« ««««4«««« «««««««««

BARCCN 58
CRAWFORC 59
ASTIER 61
FITCH 61
GOOD 61
NEAGU 61

««!I«««««« ««««««««« ««««««««« ««««$«««« 4«««$4««« «««««««««

REFFRENCES
13 LONG-LIVEC NEUTRAL K (498 ' JP=Q-) I"-I/2

M BARCOM r K LANDE r L L EOER VOM //CGLUHB I O+BNL
CRAWFCRCrCRESTIrEGUGLASSrGECC + I/I/II LRL
ASTIERrBLASKOVICtRIVETrSIALC +/// PARIS+EP
V FITCH ~ P PIPQUErR PERKINS ///// PRINCETON
GCOCrVAXSENrVULLERtPLCCICK IrF'OWELL +/I LRL
NEAGUyOKGNOV ~ PETRGVrROSAhCVA ~ RUSAKGV//JLNR

ANP 5 156
PRL 2 361
AIX CONF 1 227
NC 22 1160
PR 124 1223
PRL 6 552

H

M

M

M

M

M

H

M AVG

53 549 0
35 546 ' 0
91 548 ' 0

549 3
148 549e0
325 552 ' 0

.548e2
25Q 555 0

~ ~ e e
548 ~ $1

le2
4eQ
LeQ
2 ' 9
Qe 1
3~ 0
0 ' 65
2e0

SASTlEN
PICKUP
ALFF
DELCGURT
FGELSCHE
KRAEMER
FQSTER3
JAMES

62 HBC
62 YBC
62 HBC
63 CNTR
64 HBC
64. OBC
65 HBC
66 HBC

e e ~ e
76 5570 AVERAGE (ERROR INC(.UDES cCALE FACTCR = 1 4)

ALEXAMCE 62 PRL 9 69
CAMERINL 62 PR 128 362
DARVCN 62 PL 3 57
JOVANOVI 6: dNL CGNF 42

ADA IR 64
ALEKSANY 64

SEE ALSG
ANL K LNA 64
CHRISTEN 64
FUJ I I 64
LUER5 64
STERN 64

PL 12 67
DUBNA 2 1G2
JETP 19 1019
JETP 19 42
PRL 13 138
GUBMA 2 146
PR 133 8 1276
PRL 12 459

G ALEXANDER ~ 5 ALVEIDArF CROhFQRC ///// LRL
CAMERIN I r FRYr GAICC S ~ 8IRGE r ELY +///WI SC+LRL
J DARVONrA RGUSSETr J SIX /////I///PARIS+EP
JCVANCVICtFISCHERrBURRIS t // BNL+MARYLANC

R K ACAIR ~ L 8 LEIPUNCR //I/////// YALE+BNL
ALEKSANYAN AL IKI-ANYAN VARTAZARYAN+//EREVAN
ALEKSONYAN+/// LEBEDEV+VC« ENG PHYS+EREVAM
AMIKINA ~ ZYURAVLEVA+//GEQRC ACAO SCI+ CUBNA
CI-RI STEM SCNt CRONIN ~ F ITChr TLRLAY I/PRfhCETM
FLJ IjrJGVANGVICh ~ TURKOT+//BMLrMARYLANCrVIT
LLERS ~ HITTRA ~ WILLISr YAMAVCTC ///////// BNL
STERMrBIMFORDrLLMCrAMCERSCh y I// WISC+LRL

ANIKINA
ANDERSGM
ASTBCRY 1
ASTBURYL
ASTBURY2
ASTBURY3

ANIK INA ~ VARDENGA ~ ZHURAVLEVA ~ KQTLYA+//CUBNA
Ah!DERSONrCRAWFQRC ~ GOLDEM ~ cTERN y//LRLyWISC
ASTBURY ~ FINGCCHIORQ EEUSCI. t I CERN+ZLR ICH

PEPIN I.ELV ~ PHYS ACTA 39 .523
ASTBURY MICIiEL Ih I BEUSCH + /// CERM+ZLRLCH
ASTBURY MICI-EL LNIrBEUSCh + /// CERN+ZI. R ICI'

65 J INR P 2486
65 PRL 14 4!15
65 PL 16 80
65 SEE ALSC H

65 PL 18 175
65 PL 18 178

AUBERT 65 PL 17 59 AlBERT ~ BEI.R CANA VAN ~ CHGUMET&///PARI 5+CRSAY
AUBERT - 65 SEE ALSO LOWYS 67
BALCC-CE 65 NC 38 684 BALCG-CEGL IN CAL IVAN I C IOVPCL ILLO + /PACVA
BEHR 65. ARGONME CONF 59 BEHRr ERLSSGNrBELLOTTI+ // EP+MILAMO+PACOVA
CHR I STEM 65 PR 140 8 74 CI-R(STENSQNr CROM IN ~ F ITCHr TLRLAY//PRINCETON

(CHRISTENSOM 65 HAS BEEN CORRECTEC FOR INTERFERENCE BY FITCH 65t FOGINGTE)

Pl
P2
P3
P4
P5
P6
P7
PS
P9
P10
P11

91 10 0
148 10 0
31 12 0

4 ' 0
9

ETA INTO
ETA INTO
ETA INTO
ETA INTO
ETA INTO
ETA INTO
ETA INTO
ETA INTO
ETA INTO
ETA INTO
ETA INTO

14 ETA W ICTH (MEV)

ALFF
FGELSCHE
JAMES
BALTAY
JONES

62 YBC
64 HBC
66 HBC
66 OBC
66 CNTR

CR LESS
GR LESS
CR LESS
CR LESS
CR LESS

14 ETA PARTIAL DECAY MODES

2GAVVA .
3PIC
Pl+ Pl- PIG
Pl+ PI- GAHVA

E+E-P I 0
E+E-PI+P I-
P LO 2GAVMA
E+E GAMVA

2PIG GAVHA
Pl+P f-Pf 0 GAMVA
Pl+PI- 2GAMMA

VIOLATES C LM E ~ Ve Le

VICLATES C

e95 COhFeLEVEL. 8/67

5 GS 0
5 95 9S 9
5 85 85 9
5 SS 8$ 0
5 95 3$ 3
5 85 8$ 35 3
5 95 05 0
S 3S 3S G

5 9$ 9$ 0
c 8$ 8$ 95 0

85 85 05 0

DE BGUAR 65 PL 15 58
FISHER 65 ANL 7130 83
FITCH' 65 PRL 15 73
FRANZINI 65 PR 140 8 127
GAL BRA I I 65 PRL 14 383

OE BOLARD ~ OEKKER .rSCHARFFt//CERN+QRSAY+VPI
FISHER ABRSHIAN ABRAVS CARPENTER+/ILL lhOLS

F LTCHrRQTHrRUSSt VERNON IIIIIIIII PRjhCETGN
FRANZINIrKIRSCH ~ PLANO t / CCLUVBIA+RCTGERS
GOLBRAITHr MANNING ~ JONES +//AERE+BR IST&RHEL

Wl
Wl

14 ETA CECAY RATES

ETA INTO 2GAVVA (UNITS KEV) (Pl)09302 BEMPORAC 67 CMTR PR IMAKGFF EFFECT ll/67
ASSUHES THAT 2GAMVA/TCTAL =Ce41+I- C ~ C2



ANY CHARACTER IN THESE COLUMNS MEANS THAT THE DHAT THE DATA HAS NOT BEEN AVERAGED.

NPKLD ET Ag D ta a on Particles and Resonant States

STABLE PART)CLFS

91

R4 4 E TA I NTO
R4

0 t P I+ P I- G A Y H A ) / ( P I+

R4 Y T)'IS
Y 24 0 73

64 HBG
(P4)/(P3)

EXPERI YENT I-AS NQT
NOT C(.EAR THAT TH 0 E

R4
%196 041

KRAEYER 64 OBC

R4
%25 ~ 035

FOSTER3 65 HBC

0»28 C 04
Lt TCHF I EL 67 OBG

R4
» ~ % % %»»»» BALTAY2 67 OBC

AVG %2377 %02
R4 F IT

%0229 AVERAGE (ERROR INCL

R5

DNSTRAINEO F IT
1~ 2)

R5
ETA INTO (3PIO + 2/3 P

R5
0 83 0 32

IO 2GAYHA )/ PI+Pl-PIG (P2+2

R5
2 0 1~ 0

CRAWFORC 63 HBC

R5
0 ' 90 CD 24

FCELSCHE 64 HBC

~ »» % %» % %»
FOSTER1 65 HBC

R5 FIT
86 AVERAGE (ERROR INCL» 9148 % 188

R6 4 E'I

109 VALUE FRQY C0%STRAINED FIT
1«C)

ETA INTO 3PID/2GAMMA
%90 OR YORE

(P2)/

0 F 42 CR LESS
CYRET (EN 62 PBC

0.88 C. le
STRUGALSK 67 HBG FRELIYI

~ ~ % % % % % % ~

L IN Y C I /6

R6 FIT %651 %103 VAL FR T

11/67

R7 4 ETA

LI.E FRL FROY CONSTRAINEC FIT

ETA INTO 2CAYYA/(PI+ PI- PC) (Pl)/(P3
~ FCSTERl 65 I-'BC

(P3)

1%581 ~ 137 VALL, E FRO

R8

1~ 581 L; FROM CONSTRAINED FIT

RB 280
ETA INTO NE LTRAL/(PI+ Pl- PIC)

3 6 0»8

R8
RB 3 ~ 8 1%1

KRAEKER~ 64 OBC
(Pl+PZ+P?)/(P3)

RB
2 89 G 56

PAUL I 64 OBC

RB
»»» % % % ~

ALFF-STE I 66 hBC

AVG 3 ' 2237 ~ 42
RB F IT

~ ~ 4234 AVERAGE tERROR INCL

R9

200 VALLE FROY G~ ONSTRA INEO F IT
1~ C)

R9
ETA INTO +(E E-PIO)/(Pl+Pl-PIG)

1 I CR LESS

R9
0 0 ' 77 CR LESS

PRICE 65 YBC

'R9
~ 42 GR LESS

FCSTER2 65 YBC0» 16 CR LESS
BAGL IN1 67 I LBC

R10
R10 4 E A

L ING C

T INTO (E&E-PI+Pl-)/TOTAL

%9 CONF L C VE L 11/67

U ) (

Rl1

RITTENBER 65 HBC

ETA INTO (E&E-PI+P t-) /(P t+F I-GAMMA)
GROSSMAN 66 YBC

R12
R12 4 ETA INNTG 2 GAHYA/NEUTRALS

R12
R12

0%416 0F 04
F 07

DIGIUGNC 66 CNTR ERROR
(PI)/(PI+P2tP?)

R12 T
~ 579 052

R 0 ' 39 0%06

GRUNHAUc 66 SPRK
DCL, BLED

FELCYAN 67 SPRK
8/67

12 T Th(S RESULT FRCH CQYB INI
JONES 66 CNTR

8/67

12 T T& ING CROSS-SECT)CD 5 FROM
8

ROM TKC CIFFERENT EXP
/6?

R12 A

TOY 67 SPRK
TS»

R IT
VG % 5280

11/67

%520 %027
E (ERROR INGLL, OES «CA

VAL4F FRQM CQN«TRA
E IDEOGRAH)

INED F IT

R13 R
R13 & ETA INTO 3PIC/NCUTRALS

R13 R
,0 ' 209 0 ' 054

25
OtGIUGNC

(F2) /(Pl+P2+P?)

R13 R

R13 R
» 177 035 F

GRUNI A4S 66 SPRK
66 CN TR ERROR DCL.BLED

»033
ELCYAN 67 SPRK

).3 R RECUNCANT INFORMATION FR13 R REGUN FRQP This ExPERIMEKT

R13 FIT

R

%338 «045 VALL, E%338 8 FROY CQNc TRAINED FIT

R14
14 & ETA INTO P I 0 2G AI4

HA�

/2 SAM Y A

R14 P
% 5 CR LESS

(P7)/(P1)

R14

WAHLIG 66 SPRK 9 CONF

0 0 0 14
STRUGAL«K 67 YBC PREL

R14 4 0 F 05 CD 04

ELIMINARY REPCRT 4/67

BCNAMY 67 SPRK
11/67

274 097 VALLE

11/67

R A

FRQY CONc TRAINED F IT

R15
15 4 ETAA (NTO (E+E-PIG)/TCTAL (UN

R15

I (P5)/TOTA
RITTENBER 65 YBC
BAZIN 6? DBC

ETA INTO 2GAYHA/(3PID +

11/67

D + PIC 2GAMYA)

~ ~ %» ~ »» ~

%25 BAGCI 63 CNTR
(Pl)/tP2+P7)

1 082 114 vA

ETA

ALLE FROM CONSTRA(NEC

INTO (P I+PI-PIG GAYYA)/

A FIT

) / (P I+P I-PIC) (P10

%009 CR I.ESS
FLATTE 7 BC

~ 016 CR LESS
PRICE 67 I'BC
BALTAY2 67 OBC

Eta ecay into neutra. ls

If we use a.ll of the da, ta in th
strained fittin

a, a in the card listin s in o

/ ) of 59/27
8/67

11/67

"Old" experiments l t Newel

D'iGiugno 66

s New expe rirnents

G runhaus 66
Buniatov 67

Feldrnan 67
Baltayi 67

Bacci 63
Jacquet 67

Muller 63

y ference between these tThe primar dif n ese wo sets Is that the
g Tt yy =, whereas the old

7r yy = 20/0,
o er ex-

If we delet
X

ete either the "old" d
(X ) and thus reasonable r

ata or the "
The results

14 CTA eRANCI-INC RATICS

(P9) IS AS
'

SUYED = 0 IN ALL RATICS

10 2 5
ETA «INTC NEI. TRALS/CHA

53 3 20 I 26
P IGKIJP 62

2 7 0 8
8ASTIEN 62 I-BC

2 ' 6 ~ 9
SYAFER 62 HBC

.C

Tl'IS EXPER I Y NT I.AS NQT
A I '

S TQ CLEARLY «EPARATE
h OTHER THE REFORTE

E PARTIAL HQCEc t3)

SCYE (UNKNCWN) FRACT
VA E

RACT ION CF MCOE (4) AcAS POINTED CLT BY
BALTAY2 67 DBC

E»G» FOOLER

2»6375 2228 A« AVERAut- (ERROR INCL
161 VALL. E FRQY C

Rl
Rl. N

RI N

Rl N

Rl
R1 N

Rl N

Rl N

Rl N

Rl N

RL
RI
R1 AVG

Rl FIT

8/67
8/67

11/67

11/67

Oh TRA INED F IT
I

ETA INTO 2CAYYA/CHARGEC
0%99

» » % » % ~ % ~

CRAhFQRC 63 YBC

1» 281

R3

» 1),G VALLE FR QY GOASTRAINEC FIT

R3
ETA INTO P

0 F 0720 375
IG 2GAYYA/NELTRALS

C 6 C
(F7)/(P + '1+P2+P7)

(4GNC 66 HAVE BEEN INGRL

R3
EY Tl-E AUTI-ORS

R3
%27 %10 G

S ~ Ag'

R3
~ 244 ~ C5

GRUNHAUS 66 SPRK

%028 ~ 044
FELCYAN 67 SPRK

R3 AVG

BI.NIATOV 67 SPRK

R3 FIT
~ 1748 ~ 0?73 AVERAG~ 174 ~ E AGE (E RQR INCLUDES C

7 V LE F OY CON«TRA
E IDEDGRAIN)

INEC F IT

R2
R2
R2
R2 FIT

R16
~ 8/67. Rlb
8/67 Rlb

11/67 R16 FIT

R17
R17
R17
R17

8/67

~95 CONF LEVL 11/67
8/67

Mode Using "new" data

'Yg'

a. a Using "old" da.ta
0.4Z+. OZ

0.0 i + .02
0.34 + .OZ

3?r 0.28+ .03
0.19+.03

Tr+vr Tr 0

O. i8 +.03

m+m
0.24+ .0|

|T IT o.o6+.oo5
0.23 %,01

th
We thus cannot

0.05+.005

t quote me anin ful cg

tha, t the f '
s a is time. However it

errors on

the t
e final central valu fes or these rno

er, i seems reasonabl

wo extremes listed above
des will lie between

e

the various experrrnents are f' ll
e a. ove, once the inc~nsiistancies among

e ina y resolved.

WEIGHTED AVERAGE = 0.
CHISQ = 21-7 CONLE = ~V = 0.000

WEIGHTEO AVERAGE
SCALE = 2 OS

O.S280 + 0.04S6
CHISQ = 12.6 CONLEV = Q.006

NIATOU 67 SPRK
LOMAN 67 SPRK
UNHAUS 66 SPRK
GIUGHO 66 CHTR

UNIATOV 67 SP)(K
LOMAN 67 SPRK
UHHAUS 66 SPRK
GIUGNO 66 CNTR

o oo oo oo
o ~ o
ETA B.R.

ooo
o

INTO ( PIG

oao
o

2GAMMA)

o o
o o
CO Gl

o o
i(NEUTRALS)

o o
o o
C9

o
o o
ETA B ~ R.

ooo
o

IHTQ (

oo o
o o
CO

o
EQ

o o
2GAMMA)i(NEUTRALSI
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—=-ANY CHARACTER IN THESE COLUMNS MEANS THAT THE DATA HAS NOT BEEN AVERAGED, STABL E P ART I CL ES

R18
R18
R18

R19
R19
R19
R19
R19 AVG

R).9 FIT

ETA iNTO (PI+PI- 2GAHHA)/(PI+Pl-PIG) (P 11)/(P 3)
009 CR LESS PRICE 67 HBC
016 CR LESS BALTAY2 67 OBC 95 CONF LEVL

(P2 ) I (P3 )
MICI'AEL 67 HLBC
BAGLIN2 61 HLBC

ETA INTO 3P IOl(PI+ P I- P[0)
1 05 25
1 ' 3 ~ 4

~ ~ » ~ » ~ ~ ~ ~

I 1202 2120
1»029 ~ 140

AVERAGE (ERROR INCLUDEc 5CALE FACTCR = 1 ' CI
VAL4E FROM CONSTRAINED F IT

8/67
11/67

8/67
8/67

FLATTE 67 PRL 18 976
JACCUET 67 PL 258 574
MICHAEL 67 THES [5
PRICE 67 PAL 18 12C?
STRUGAL 5 67 J I NR-E1-3100

5 ~ M ~ FLATTE /LRL
JACDUET NGUYEN-KI'AC BAGL IN«/EC POLY ~ BERGEN
W. 8 ~ HICI'. AEL //UC
LE R»PR ICE ~ F ~ S ~ CRAWFORD /LRL
STRUGALSK(yCHUVILGy IVANOVSKAJAy+ //CUBNA

BASTIEN 62 PRL 8 114
CARPCNY 62 PRL 8 117
ROSENF[L 62 PRL 8 293

BASTIEN BERGE DAhL ~ FERRC-LLZZI

KILLERS'/LRL

0 CARIyONYyA ROSENFELC, VAN CE hALLE /// LRL
A RGSENFELD C CARNONY VAh CE WALLE /// LRL

04ANTUV NUMEEP, DETERS [hATICNS NOT REFERRED TC fh THE DATA CARCS

820
R20
R20
R20 F I I

(PI )/(P2+2/ZP7)

R21 0 ETA [NTO NE
R21 79
R21 ~ »»»
R21 FIT ~ 71

UTRALS/TOTAL
»08 BUN IATOV 67 SPRK

» ~ » ~ »

1 ~ 013 VALLE FROM CONSTRAINED FIT

ZRC 2GAHHA/TOTAL
CR I.ESS JACCUET 67 HLIIC

~ ~ » ~
1 »034 VALLE FROM CGNcTRAINFD F ll

R22 0 ETA INTO Pl
R22 »12
R22 ~ ~ » ~
R22 F IT ~ 10

(Pl+P2+P7)/TOTAL

(P7 ) I TOTAL

ETA INTO 2GAPMA/(3P[0 +2/3 PIO 2GAPHA]
I 10 0 ' 5 HLLLER 63 DBC

~ ~ » » ~ ~ ~ ~ ~

1 2CO»124 VALLE FROM COhSTRA[NEC F

11/67

11/67

REFERENCES ON ETA ASYMMETRY PARAPEIERS

BALTAY
CNOPS
CRAWFORD
FOWLER
LARR [BE
OTHERS

66 PRL 16 1224
66 PL 22 546
66 PRL 16 333
66 BAPS 11 38C
66 PL 23 60C
66 PR 149 1044

BjILTAV y FRANZ IN[yK IH»KIRSCh&/CGLLH+STChV BK
CHOP 5 y F I NOCCI' I AR5 ~ LASSALLE ~ f /CERN+ZUR+ SACL
F ~ S ~ CRAWFCRCy(. ~ R ~ PRICE //LRL
ETC FCWLER //COKE
LARRIEE, LEVECUE IyLLLE&yPALL I + /SACLyRLTH
CCLUHe[AyLRL ~ PURCUEyhISCCh5 INyVALE

BGWEN 67 PL 24E 2Cb
LITCHFIE 67 PL 248 486

FCWEN CNOPS yFINCCCHIARO + //CERN+ZURtSACL
L I TCHF IELCy RANGAN ~ SECAR ~ SN I Th+/RLIH+SACLAY

4$4f 44 4444 44444 44 0 444'444 4 4444 «444 «4$ 44 «444 4444444 44 4 4 4«4 f 444 4 44«4 f 4 4 4
$$4 4 4$444444 444 44 0 4 4 y'444 44444$«f 4 4 44444444 444040444 4 4 4444444 4 44$ 4 4 44 4

14 ETA C-NCNCONSERVING DECAY PARA)'EIER
16 PROTON (938

16 PROTON MASS

yJ=I/2) I=l/2

(IyEV)
(LNITS 1C« 4-2)
66 OBC
66 HBC
66 HBC
66 SPRK
66 I.BC

A CEC
A 1
A
A

A 10
A I
A

A AVG

AY ASYI"METRY PARAMETER FCR Pl+ PI- PIG
351 7»2 2»8 RALTAY
355 8 ' 7 5 ' 3 FQWLER
705 -6 1 4»0 LARR I BE
665 0 3 l»0 CNOPS
3GD 5 8 3' 4 OTHERS

» ~ ~ » » » » » ~

1 2564 1 5470 AVERAGE IERROR
(SEE IDEOGRAM)

INCLUDES SCALE FACTCR

8 CECAY ASYNYETRY PARAMETER FCR Pl+ PI- GAMNA

8 33 -0»02 C ~ 17 CRAWFGRC 66 HBC
8 1620 »015 ~ 025 BOWEN 67 SPRK
8 N A ROVE EXPERIHENT IS SENSITIVE ONLY TG UPPER ~ 4 OF GANYA-RAY SPEC
8 -»04 »08 LITCHF [EL 67 DSC
8 ~ ~ ~ » ~ ~ ~ » ~
8 AVG ~ 0095 »0236 AVERAGE (ERROR INCLUDE CALE FACTCR

8/67
8/67

I 8)

11/66
8/67

TRUP
8/67

938 ' 256 0 005 COHEN 65 RVUC

16 PROTON LIFETIME (UNIT5 104026 VR)

16 PROTON HAGNEI ~ NCMENT(E/2HP)

CVER 100420 YRS GCLCHABER 54 TH 232 F ISS ~ HOCE INOEPEN
CVER 2 0 4 104423 VRS FLEROV 57 TH 232 F [55 ~ I»OCE [NDEPEN

CVER 1 ~ 5 BACKENSIC 60 CNTR
EVER 60 ' 0 KROPP . 65 CNIR

KRCPP ANC BACKENSTGSS SENSITIVE TO PART IC4LAR CECAY HQOES CF PROT

MM 2. 792?63 C»000030 COHEN 65 RVUL=

$0444$ 044440444 004440004 444444444 440444444 404400000 440044404 040444 «f4

REFERENCES
14 EIA(549 ~ JPG=C-t)[=0

ALFF 62 PRL 9 322
BASTIEN 62 PRL 8 114
CHRETIEN 62 PRL 9 127
PICKLP 62 PRL 8 326
SHAFER 62 CERN CONF 301

ALFF ~ EERLEYyCGLLEYyBRL'GGER +///CCL+RLTGERS
iyASIIEI4 ~ BERGE ~ DAI-L FERRO-LLZZ I + ////I LRL
CFREIIEN+ l/eRAI C+BROHN+hnRVARO+M[ I+PACCVA
E P ICKUP y ROB INSCN SALANT ill// NRC 4 CAh«BNL
J SI-AFERyFERRG-LLZZI ~ IyURRAV + ///// LC+LRL

PEVSNER 61 PRL 7 421 PEVSNERy KRAEPER ~ NI''SSBAUN yR ICI ARCSON +//JHU

REFERENCFS
16 PRCTCN (938yJ» 1/2) I=1/2

GGLOHAB ER 54 PR 96 1157 FNOTi2 P GOLGI'. ABER y F RE INES+ /////LQS ALAPCS y BNL
FLERCV 57 SOV Pl-YS [OK 3 78 FLEROYy&LCCt KOV SKOBKIN TERENTEV //// USSR
BACKENST 60 NC 16 749 BACKENSIGSS»FRALENFELDERyhVAIyS + //// CERN
COHEN 65 RHP 37 537 E R CCHENy J W P DUHOND l/// NAASC+CALTECI
KROPP 65 PR 137 8 740 W R KROPPyF RE INES ll/CA5E [NST IECI-.hCLGGY

SAC C I 63
BUS CHBE C 63
CRA W FOR C 63

AND
OEL C CUR T 63
MUL LER 63

PRL 11 37
SI ENA CONF I 166
PRL 10 546
PRL 16 9C7
PL 1 215
SIENA CONF 99

BACCI ~ PENSOySALVIN I + //&CPE U+CNEN FRASCA
BL5CHEECK-CZAPPyCGGPER + //VIENNA+CERh+Ajy5
F S CRAWFORDyLLCYDyFOWLER /////// LRLyDUKE
F 5 CRAWFCROyL LLCVDyE FCWLER //LRL+GI. KE
GELCOI. RTyLEFRANCCIS PEREZ V JORBA+// CRSAY
HLLLERyPALLI + //LPCHE+Sj[CLAY IF+RG)'E+INFN

$0444 «44444 4444 4404 4444«44444 4440 4444 44444 444444 444 0 44444404 4 4 04444 y 4
4 04 44«444 «4 44«4 444 4 4 «444 44444 4 44 4 444044444 4 4'4404444 4 4 4444 444 4 4 444444 4

17 NEUTRON (939y J=l/2) I=1/2

17 NEUIROhj-PROTON I ASS Dlf. (MEV)

FOELSCHE 64 PR 134 8 1138
KRAEHER 64 PR 136 8 496
PAULI 64 PL 13 351

H W FCELSCHEyH L KRAYBILL l////////// YALE
KRAEMERyHADANSKYyF IELDS & // JHL'+NW 4«WCOC
E PAULI ~ A MULLER l/////////// LPCHE&SACLAY

D 1 2S39 0 GGC4 BCNC'EL IC 60 CNIR
0 1 2933 0 ~ COGI SALGC 64 CNIR
0 ~ ~ »»» ~ ~ ~ ~

0 AVG 1.2533 OG01 AVERAGE tERROR INCL4DEc cCALE FACTCR — I ~ )
FOSTER1 65 PR 138 8 652
FOSTER2 65 ATHENS
FGSTER3 65 THESIS
PRICE 65 PRL 15 123
RI TTENBE 85 PRL 15 556

FESTER ~ PETERSyHEERyLOEFFLER +//WISC+PLRCUE
FCSTER ~ GOCD ~ PEER //WISCCNSIN
M»C ~ FCSTER //W I SCCNSIN
L ~ R ~ PRICEyF»5 ~ CRAWFORD l/LRL
R ITTEhBERGyKALBFLE ISCI' ll///////// LRL+BNL

F 01 C 03 0 F 03 SCSNOVSK I 59 P[LE

1? NEUTRON LIFET II E (UN[le 10043 cEC)

ALFF-STE 66
BALTAY 66
CRAWFORD 66
OIGIUGNC 66
GRQ SSMA h 66
GRUNHAUS 66
JAMES 66
JONES 66
WAHL IG 66

BAG L IN1 67
BAG L IN2 67
BAL TAVI 6?
BALTAY2 61
BAZ Ih 67
BEMPCRAC 67

ANC

BILLING 67
BONAIIY 67
BUN I ATO V 67
FELCNAN 67

PR 145 1C12
PRL 16 1224
PRL 16 333
PRL 16 767
PR 146 993
THESIS
PR 142 896
PI. 23 597
PRL 17 221

ALFF-5TC IVBERGER BERLFY+//CCLLPBIA+RL [GERS
+FRANZIN[ ~ KIMyKIRSCH+/COLLNBIA+STGNY BRGQK
F S CRAhFCRC»L R PRICE //LRL
GIG[4GNG y GIORGI y 5ILVESTR I+//hAP+TRST+FRASC
R GROSSPANyL PRICE ~ F CR/ihFCRC //l///// LRL
J ~ GRUhHAUS //CGLLHB IA
F E JAME5yH L KRAYBILL ////////// YALE+BNL
JCNESyB INNIEy CUANE y HORSEY ~ NASON y+/ICL«R4lh
WAHL I G y 5 HI BAT A y P ANNE LL I //NIT&PISA

PL 248 637 BAGL IkyEEZAGUETyCEGRAy(GEyt /IE ~ PGLY+UC
BAPS 12 567 BAGLINyeF. ZAGUETyCEGRANGEy+ l/E ~ POLY+UC
PRL (TO BE PUB) BALTAV FRANZINI KIH ~ NFWhjjh VEH + /COLUM
PRL (TQ BE PUB) BALTAY FRANZINI K IH NEWHAh+/CGLLH+STChV BK
PRL 19 1157 BAZINyGOSI-AhyZACI ERi+ /PR INCETGNyCLEENS
PL 258 38C BEMPORAC ~ BRACCIN I FGA ~ LUEELSPEV+/P ISA BCNN
PRIVAlE COMNUN ICAI' ICN
PL 258 435 BILLIGyBULLCCKyESTENyGOVAhyt l/UCLyGXF
HEIGELCERG CONF' BCNAKV ~ SONDEREGGER /ISACLAY
PL 25E 560 BLNIATOV y ZAVATI IN[ y DE[ME I y & ICERNyKARLS
PRL 18 866 FELCMAN FRAT[ ~ GLEESON HALPERNyt /PENN

I? )IEUTRQN MAGhEIIC MOMENT [HAGNETCh5 936.2 PEV)

MM -1 913148 C ~ 000066 CCI EN 56 a VUE

REFERENCES
17 NELTRCN (939' J= 1/2) l=l/2

COHEN
SGSNCVSK
BONCEL )C
SALGC
COHEN
BHALLA

56 PR 104 283
59 JETP 9 717
60 PR 120 887
64 NP 53 457
65 RHP 37 53?
66 PL 19 6SI

V W CCHEN ~ CORNCCLDy RAPSE'r // BNL+HARVARC
SCSNOVSK[lySPIVAK»PROKQFEV 4 // [AE PCSCGW
RCNCELID BUTLER KENNECY t//LSNRL+CAIH 4NIV
R SALGGy STAUB ~ h INK LERy ZAPBONI // ZLR ICI.
E R CGHENy DUI CNC ////l N)j)IS C+CAL INST TECI"
C P BI-ALLA /////////////////////// AL[jeAM/I

AV 4 GA/GV FOR NE(. TRCN BETA CEI.AV (SFE TEXT FCR SIGh CCNVENT[ON)
AV -1 18 C C2 BI'ALLA 66

400404 4444404$044$440$44 040$4$404 44 ~ $$44$4 044000000 ff0044$04

11/67

IIEISHTED AUERA(yE ~ 1»26 A 1»SS
SCALE = 1 ~ 77 CHXSQ = 12 6 CQNLEU ~ 0»014

004440 $40040400 $44440004 044444440 440404444 000444444 444444444 444044444
444$4$000 404444404 044444444 444444044 444444444 044$444$4 444444444

~ -OTHERS
. ~ -CNOPS
» ~ ~ LARRIBE

- .FOOLER.BAI TAY

66 HBC
86 SPRK
66 HSC
66 HBC
86 DBC

16 LAMBDA (1115yJP=l/2+) [=0

(IyEV )
MASS L [STINGS

BI-DWH IK 63
I SEC 35 KEY TO
1 KEV CECREASL

BALTAY 65
SCHMIDT 65

LISTINGS
CHIEN 66 HBC
CHIEN 66 I'. BC

M

M

M L
H L
M

H N

M N

H S
M 5
M 5
M

M

H

M

M AV

RVUE i SEE NOTE L BELCh
ACCCLNT FQR 46 KEV
lk CI-ARGED PION j»AS'
HBC ERRCR IS 5IAIIS.
I-'BC

6.9 PBAR P 9/67
6»9 PBAR PANT IL 9/67

66 hBC
67 HBC
67 EM4L

2 ' s PBAR PrLLBAR S/67
11/67

(NCL(IDES 5CALE FACICR = I.C)

18 LAHeCA SASS
N S EE NCTE PRECEC ING 5 I GjyA-

1115 44 C»12
ABOVE LAHBCA MASS VAS BEEN RA
INCREASE IN PRCTON MASS AIVI

635 1115 86 0»C9
1115~ 61 C ~ 07

SEE NCTE PRECEC[NG LAPBCA HASS
1 147 1115 74 0»04

S?2 1115»69 0 F 05
ERROR PURELY 5TATISTICAL
1115 6 0 LCNCCN
1116' 0 C»2 BAD IER

195 1115»39 C»[2 MAYEUR»»»»»»»
G 1115 4230 ~ C830 AVERAGE (ERROR

a
lyj

a aa a
lyy Ijy

I

ETA C-HDHCDHSERU&H(j

a a

DECAY PAIIAII ~ PERCENT

DM

DH
DH

OH AVG

16
0 ' 05
0 ' 29

»» ~ »»
~ 0631

LAMCA - ANT[LAMBDA IuASc CIFFEREhCE (MEV)
0 ' 06 CI'IEN 66 HBC 6 9 PLAR P
0 15 BAD[ER 67 HBC 2 4 PBAR P

~ ~

»0828 AVERAGE (ERROR INCLUDEc SCALE FACICR = I 5)

9/bz
8/67



RosmwjFELD ET AL. Data on Particles and Resonant States

ANY CHAIIACTER IN THESE COLUMNS MEANS THAT THE DATA HAS NOT SEEN AVERAGED. STABLE PARTICLES

18 LAHBCA L IF E I I YE (t NITS 10&&-10)
18 LAt'BCA CECA'Y FARAYETERS

188
825
140
186
799

2239
706
794

2260
1 378

635
2 534

U 6473
916

S 1147
S 972
5

2213
585

r

T
T
T
T'

T
T
T
T
T

T
T
T

T
T
f
T
T
T
T

T
T AVG

2 63 0 ' 21
2a12 Oalb
2 72 0 29
2a60 0 ' 28
2 6'9 Call
2a36 0 ' 06
2 76 0 20
2 59 0 09
2 31 Oa10
2a59 Ga07
2 51 0 16
2 ' 6 0 ~ 1
2 ' 62 Oa05
2 35 0 09
2a50 Oa14
2a10 0 ~ 20

ERROR PURELY STATIST
2 ' 452 CD 056
2 ' 66 0 ' 13
2 44 0 15
2 55 0 ~ 15

a ~ ~ ~ ~ ~ a a ~

2 5191 ~ 0351
(SEE IOEGGR

0 21
0 16
0 27
0 2C
0 11
0 06

BCLC f
CRAWFQRC
BCWEN
C-C CHANG
hUMPI'REY
BLOCK
CI- R ET I Eh
HUBBARD
KRE ISLER
SCHWARTZ
BALTAY
HII L
ARMEN f ERL'

BURAN
CI- IF N

Ch(EN

58 CC
5'9 VSC
60 CC
62 HSC
62 VSC
63 VEBC
63 PBC
64 VSC
64 SPRY
64 H8C
65 HBC
65 SPRK
66 HBC
66 Vt. BC
66 VBC
66 HSC

AVERAGE (ERROR
AM)

INCLUDES

ICAL
0 054 ENGELMANN 66 'VSC

0 11 AL'ERBACI' 67 SPRY
BAD IER 61 HSC
BAD IER 61 hBC

6 ' 9 PEAR P
6a9 PBAR PsANTI

4 PBAR P
2 ~ 4 PBAR P ~ ANT IL

SCALE FACTCR = la4)

8/61

9/67
9/61

8/67
8/67
8/61

A- + ALPI. A LAYBDA- (LAMBDA INTO P I- PROTON)
A- 1156 Oa62 0 07 CRONIN 63 CIITR
A- 2 529 0 ~ 747 C 086 MERRILL 66 HBC
A- Oa663 Ca022 BERGE 66 RVUE
A" 10130 0 64s5 C.G17 OVERSETI ' 61 SPRY
A- D ~ a ~ a a, ~ ~ ~
A- AVG 6473 0162 AVERAGE (ERROR INCLUOEc

LAYBCA FRQY PI-P 8/61
FRQI XI- CECAY 6/69

INCL4DES ALL ABOVE
LAYBOA F ROY P I-P 8/67

SCAlE FACTOR = 1 C)

AO & ALPHAO /ALPHA- FOR LAt(BDA (L INTO PIO h/L lhTO FI" P)
AO 1 10 Oa27 CORK 60 C;ITR

AE + ALPHA LAYBCA E- (LAMBDA INTC PROTON E- NEUTRlhC)
AE 0 06 0 19 BARLCW 65 SPRK

F
F
F 10
F
F AVG

PHI ANGLE (TAN(PHI)
156 13 0 17 0
130 -8 0 6 0

~ ~ ~ a a ~ ~ ~-5.6138 6.5908

BETA/GAYHA) (Cf GREE)
CRONIN 63 SPRK
OVERSETI- 67 SPRK

LAMBDA FRGY PI-P 11/67
t.AYBDA FIIGM Pl-P 11/67

AVFRAGE (ERROR INCLUDES SCALE FACTCR t 1~ 2)

DECAY (SEE TEXT FCR SIGN CCNVENTIGN)
0 33 CCNFCRTC 65

AV 4 GA/CV FDR LAMBDA BETA
AV -1 14 0 ~ 23 11/67

444444 40444s444 440s44444 444444444 444444444 4+4404444 444444044 444444444
T I.' I.NPUBLISI-'EC YEASUREYENTS (EXCEPT T'hESES) NOT INCLLCEO IN AVERAGE

DT
16 LIFETIYE CIFFERENCE (LAYBOA-ANT ILAYCA)/AVERAGE

Oa044 CD 085 BADIER 67 HBC 2a4 PBAR P

16 LAME OA YAGhETIC MQYENT (MAGNETEhcs938 ~ 26 YEU)

9/67
EISLER 57 NC
BOLDT 58 PRL
CRAWFORD 59 PRL

5 1100
1 148
2 266

REFERENCES
18 LAYBCA (1115 JP=1/2+) I=C

EISLER, PLANQsSAY IGS SCHkARTZ + I/COLLY+BNL
E BQLCTsD 0 CALCWELLsY PAL I/Ill////// MIT
CRAWFCRCsCRESTZsCCUGLASSsGEEC + ///// LRL

MM

MM

MH 8 553
HM 151
MM

MM

HH AVG

-I 5
0 0

-la 39
-0 ' 5
-0 ~ 15

7289

0 ' 5
Oa6
0 ' 72
0 ' 28
CD 19

CCOL 62 SPRY
KERhAN 63 CC
ANDERSON 64 HBC
CI ARR I ERE 65 EHUt.
t:ILL 66 SPRY

a 1654 AVERAGE ( ERROR INCLUDES SCALE FACTCR = 1 2)

Pl
P2
P3
P4

IC LAHBCA PARTIAL CECAY YCCES

LAYBCA INTO PRCTON Pl-
LAYBCA INTO NEI;TRON PIC
LDHBCA INTO PROTON YU- NEUTR ING
LAHEEA LNTC PRCTON E- NELTR(hG

5165 8
517S 9

165 45 2
5165 3S 1

18 LAMBCA ERANCHLNC RAT ICS

Rl & LAHBCA IhTC (P Pl-)/((P
Rl 0 ~ 627 CD 031
RI, 0 ' 65 CD 05
Rl 4 0 685 0 ~ 017
Rl 903 0 ~ 643 Oa016
Rl ~ a a a a a a a a
Rl AVG ~ 6404 ~ 0 137
Rl FLT a653 a012

PL-)s(N PIO))
CRAWFORC 59 VBC
CCLUHBLA 60 VSC
At(DERSGN 62 hSC
I.UHPt'REY 62 HSC

(P 1) / (P 1+P 2)

AVERAGE (ERROR LNCIUOES cCALE FACTCR = AC)
VAL4E FROM CGh cTRA (NEO F I.I

Io) I( (P
0 ' 09
Oal4
0.08
0 ' 05
Ga034
~ ~ ~

~ 0250
~ 012

R2» LAHBCA LN'fQ IN P
R2 0 ' 23
R2 Oa 43
R2 Oa 28
R2 0 35
R2 75 0 291
R2 ~ a ~ a a a
R2 AVG 3044
R2 FIT ~ 347

PI-) &(N P IO) )
EISLER 57 PBC
CRAWFORD 59 HSC
BAGI. IN 60 PSC
BROWN 63 XBC
Ct'RE I I EN 63 PBC

(P2!/(Pl&P2)

AVERAGE (ERROR INCLUDES SCALE FACTCR = AC)
VALLE FRQH CQNSTRA LNEG FIT

AL (UNITS IC+~-3)
HUHPl REY 61 RV(, E

1 a2 AUBERT 62 FSC
0 13 ELY 63 FSC

L I ND 64 HSC
BAGLIN 64 FSC

R4 & LAHECA INTC (P HL'- NEU) /TOTAL (UNITS IC'ss'-4)
R4 & I 0 ' 2 CR GREATER GCOG 62 HBC
R4 & 1 la0 CR LESS ALSTGN 63 HBC
R4 & 2 1 0 CR LESS KERhAN 64 FSC
R4 & BETWEEN 1 3 ANO 6 0 L INC 64 HSC
R4 3 I 3 0 ' 7 LINC 64 RV4E
R4 2 I 5 1 2 RQNNE 64 FBC.
R4 ~ a ~ a ~ a a ~ a
R4 AVG 1.3508 .6046 AVERAGE tERROR INCLUDES

(P4)/(Pl+P2)

cCAt. E I-'ACTCR = 1 8)

(P3)1 (Pl+P2)

SCALE FACTCR ~ AC)

R3 + I AMBCA IhfC (P E- NEU)/TET
R3 15 2a0 Oa5
R3 8 2 ~ 9 la5
R3 150 0 82 0 12
R3 20 1 55 0 ' 34
R3 102, 0 ' 78 ~ Ga12
R3 ~ ~ ~ a ~ a a ~ a
R3 AVG 8841 ~ 1495 AVERAGE (ERROR INCLUOES

(SEE IDEOGRAM)

BAGL IN 60 NC 18 1043
BGWEN 60 PR 119 2030
CORK 60 PR 120 1000
COL(;YBIA 60 RQCV CONF 726
HUMPHREY 61 PRL 6 478

BAGLIN, BLGCt sBRlcSQN, VENNEccY + I/PARIS EP
BCWEN HARCY REYNCLDS SUN + ///// PRINCEtON
CCRK ~ KERTI-'s WENZE Ls CRGNINsCCCL //LRL+PR+BNL
H SchkARTZ + /1111111111/V/IIIII/ CGLLYBIA
I'I.HPhREYsKIRZsRCSENFELDsRI-EE + //LRL+cYRAC

ANOERSCN 62
ARMENTE R 62
AUBERT 62
BALTAY 62
CHANG 62
COOL 62
GOOC 62
HUMPHREY 62

CERN .CONF 832
CERN CONF 236
NC 25 479
CERN CONF 233
THES I S Ct.KE
PR 127 2223
PRL 9 518
PR 127 1305

AhDERSGNsCRAWFGRC GOLDEN LLCYC + ///// LRL
ARHENT EROS+/CERN+ EP+LQNCCNs f I RM&CEN-5 ACL'AY
ALBERT BRISSGN VCNNESSY ~ 5(X + /// PARIS-EP
BAL'fAY FOWL ER SANDWE ISS CLLW ICK+I/YALE+St!L
CI.UEN CI.UEN Ct'AhG ////ill//////////// Ct!KE
CCCLst. lLLsHARSHALL + //I// BNL+YLT+NYL+ANL

GCGC ~ V 0 LINC ////////ill/// W ISCCNSIN
'W E hl. MPHREYsR R ROSS I//I//////////// LRL

ALSTON
BERGE
BHGWYIK
BLOCK
BROWN
CHR ET IE N

CRONIN
ELY
KERNAN

ANDERSON
BAD I ER
BAGL IN
HUBBARD
KERNAN
KRE ISLER
LINC
RONNE .
SCH'WART Z

BALTAY
BARLGW
CHARRIE R

ALSC
CONFGRTO
HILL
SCHY IDT

ARMENTER
BERGE
BURAN
CHI EN
ENGELMAN
HILL
LONCCN
HERR ILL

CF ~

63 UCRL 10926
63 THES IS ( BERKELEY )
63 NC 28 1494
63 PR 130 166
63 PR 130 769
63 PR 131 2208
63 PR 129 1795
63 PR 131 Sbj
63 PR 129 870

64 PRL 13 167
64 OUSNA CONF I 593
64 NC 35 977
64 PR 135 8 183
64 PR 133 8 1271
64 PR 136 8 1074
64 PR 135 8 1483
64 PL 11 357
64 UCRL 11360 THESIS

65 PR 140 8 1027
65 PL 18 64
65 PL 15 66

NC 46A 205
65 EC LNf HERZEGNGVI
65 PRL 15 85
65 PR 140 8 1328

66 PREPRIs(T
66 BERKELEY C'ONF ~

66 PL 20 318
66 PR 152 1171
66 NC 45A IC38 '

66 BERKELEY CONF
66 PR 143 1034
66 BERKELEY CCNF
66 UCRL L6455

ALSTGNsKIRZ ~ NEUFELD ~ SOLHLTZshQHLMUT // LRL
J PETER SERGE /////////I/I//////////// LRL
8 Bl-:GWMLKsD P GCYAL //I///////////// CELHI
BLOCK GESSAROLI RAT'll KIYLCV I + //NWsfLGNA
BROWNsKADYK ~ TRILLING ~ stOE s I//LRL+MICI. IGAN
CI-RETIENsCRGUCHt///BRANDsERCWN+HARVARC+YIT'J

W CRGhlNsG E CVERSETH /I//Il// PRLNCCTGh
ELYsGLOALsKALHUSsGSWALDsPEWELL + ///// LRL
KERNAN ~ NGVEY ~ WARSVAhsWATTEhBERG // ANL+ILL

J A AhDERSGN F 5 CRAWFGRC ///I//////// LRL
BADIERr BARLGt!TALL + Ill///EP+SACLAY+At'STDY
BAGt. lhsE INGVAY+I/EP+CERNsLC LONC+RHELtBERG
HLBbARD BFRGE KALBFLEISCI. SI-AFER + /I/ LRt.
KERNAhsPGWELLsSAhCLER + l/LRL+UN-COLL-LCNC

N KREISLERsQ CVERSETHsJ CRCNIN I//PRINCE
LINC ~ 8 INFGRC GQCC STERN I///I/// WISCCNSIN
RCNNEs /// CERN+ EP+UCQL-LENCCN+I. NIV ~ BERGEN
JCSEPI ADAM SCHWARTZ /I////I////////// LRL

BALTAYsSANDWEISSsCULWICKsYEPP + //YALE+BNL
J BARLOIssBLAIRsCLKE ~ YANNs//CERN+RUTHsFENNA
CI.ARRIERE GIBSOh+ //// EPLL+BRIST+CERh+HP I
CI. ARRIEREsG IBSQN +////EPLL s ERIS T ~ CERN s YP I
G CONFORTO + ///////////I//////////// CERN
G, A HILLsK K LI ////////////////////// YIT
P SCHY LOT llllllllllllllllllllll/ CCLLHBIA

ARHENTERGS + ////// CFRN st E'ICELBERGs SACLAY
SERGE CAB IBBO // RVUE
BLRAN ELVINDSONsSKJEGGESTACs TGFTE + //GSLC
+LACHs SANCWE I SS s I AF Ts YEH sCR EN + 11'YA L E+BNL
ENGELI ANNsFILTHI, TVsALEXANEER+/HEICBGtkEIZI
HILLsL Is JFNKINSsKYCIAsRUCERYAN // BNL
LCNCGh ~ RAUs GOLDBERGs L ICHTY4h&//BNL+SYRACUS
YERRILLsSHAFERsf ERGE // LRL
QEANE MERRILL (Tt ESISs BERKELEY) ////I LRL

AUERBACI 67 NC 47A 19
BAD I ER 67 PL 258 152
MAYEt!R 67 U LIBR BRI.X BUL32
GVERSETI' 67 PRL 19 391

ALERBACI'. BQWEN ~ CCE SS LANCE YANN+ //U CF PA
+BONNET' ~ BRIANGETs SACGt!LET // EP (PARIS)
C ~ HAYEUR ED TQYPAsJ WICKEh5//LL ~ BR4XtLC LON
0 E GVERSEThs R F RGTV//YICI'IGAN+PRlhCETGN

444 444 404444444 44444t444 s4441444tt 444444444 44l444444 4444444%8 444444444
4448%8444 4444sk404 404ssks44 48444s+44 444444444 444444444 44 kss+440

a 'a &

IIEIGHTEO A VERAGE
SCALY = L..3T CHISQ

0.39696 a 0.00548
= 28.1 CGHI EU 0 025

IIEIGHTEO AVERAGE ss G.ee4 a 0.%49
scALE = i.ei cHIGA = 9.8 coHLEU = 0.02G

67
66
88
85
85
84
84
64
63
83
82
62
60
59
58

~ a ~ ~ AUERBACH
~ ~ ~ ENGEL(tAHII. . ~ ~ BURAH
~ ~ HILI
~ ~ L)ALTAY

SCHIIARTZ
KREISLER
HU6BARG
CHRETIEH

LOCK
HUIIPHREY
C-C CHANG

GIIEH
CRAi!FORD
SOLGT

SPRK
HSC
HLSC
SPI(K
HBC

HSC
SPRK
HBC
PBC
HESC
HSC
HSC
CC
HSC
CC

~ ~ ~ ~ ~ ~ BAGLIH 64 FBC
~ ~ ~ ~ ~ ~ LIMP 64 HBC

~ . .ELY 63 FBC

FLAUBERT

62 FBC
EY 61. ROUE

ooo
O

oo
lO
'ts

o

ooo
o

oo
Us
~t
o

Oo
Us
Lss

o

Oo
lss

o
LArIBDA DECAY RATE (UNITS &0»10 SEC -1)

Oo
O

I

LAtIBDA

oo
O

S.F. INTO

Oo
O

n

oo
O

LO

P E- NEUTRINO



REVIEW OE MODERN PHYSICS JANUARY [968

ANY CHARACTER IN THESE COLUMNS MEANS THAT THE DATA HAS NOT BEEN AVERAGED. STABLE PARTICLE

19 SIGMA+ (1189tJP=I/2+) l=l

19 SIGFA+ PASS (PEV)
REFERENCES

19 SIGMA t t 1 I89 ~ JP=1/2+) l=l

N SEE NCTE PRECECING SIGYA- MASS LISTINGS

144 1189~ 38 0 15 BARRAS 63 FHLL t SEE NOTE 5 BELCW
58 1'169 46 0 22 BI-'QiiMIK 64 EMUL + SEE NQTC 5 BELCH

5 ABOVE 5 IGMA+ PASSES t AVE BEEh RA(SEC 3C KEV TQ ACCCLNT FOR 46 KEV
S INCREASE IN PRCTCiV PASS ANC 21 KEY CECREASE tN F ICN PASS

1189 59 0 ll 5CHP IDT 65 HSC
1189 16 0 12 HYMAN 67 VESC

I". VALI. E NOT INCLI. DED IN A VE RAGE BECAUSE CF POSS18 LE PROBLEM S h[TI
RANGE I.EASLREYENTS IN I-EL[UF 8468LE CHAFBER, AS FCR VZ BUB6LE CHAP-
BER ~ SEE hGTE Pi}ECEC[NG LAMBDA PASS L I ST ING

» ~ ~ ~ ~ » ~ ~ ~

1189~ 5114 ~ ~ 0623 AVERAGE (ERROR INCLUDES SCALE FACTCR = 1 C)

19 S[GYA+ L IF ET IF E (UNITS 1C44-1G )

11/67

GLASER
EVANS
FRECEN
KAPLQN
CORK
PUSCHELL

58 CERN CONF 270
60 Nc 15 873
60 Nc 16 611
60 ANP 9 139
60 PR 120 1CGO
60 NP 20 254

BARKAS 63 PRL ll 26
ALSC 61 UCRL 9450

BARK4S 61 PR 124 12C9
BERTt,ELC el NC 21 693
CHIESA 61 NC 19 1171

BEALL 62 PRL 8 75
GRARD 62 PR 127 6Cl
GALTIER I 62 PRL 9 26
HUMPI"REY 62 PR 127 1305
TRIPP 62 PRL 9 66

GLASER tGOQO ~ PORR I SON //I/II/I/I// P ICI +LRL
BRIST+BRUSS+ IAS-L COL-DUEL IKtLQM+MILAhtPAD
5 FRECEN, V KQRNSLUP, W WI-ITE IIIIIIIIII LRL
M KAPLQN ~ 4 PEI. ISSINCS YAFANCI. CH I // RCCHES
CCRK KERTfi hENZEL CRGNtN CCCL -/(. RL+PR I+SNL
W PUSCHEL //I///////////I/ FAX PLANCK INST

BARKAS t CYER, MASCh t N I CVOLS & SF I TH IIII/I LRL
BERTHELCTrDAUDINsGGUSSU + /// SACLAY+CRSAY
Ct IESA ~ QUASSIATI ~ RIN44OG ////// [NFN-TURIN

BEALL CCRK KEEFE YURPVY iiEhZEL //////I LRL
GRARC ~ G 4 St"ITt Ill/Ill/Ill/I/IIIIII LRL

GALT IE4 t ~ BARKAS ~ hECKFANw PA TR ICK ~ SMI Th//LRL
E hLMPVREYtR R ROSS ///////////////I LRL

R 0 TR[PPNM 8 WATSON P FERRC-LI;ZZI III LRL

W H BARKASt J N CYER ~ I H VECKYANN ///// LRL
JCHN CYER ( THES I 5 ~ BERKELEY ) /////// LRL

5
5
5

AVG

C 16
G ~ 34
0 ' 14
0 10
0 22
0 ~ 13
0 10
0 ' 056
0 ' C4
C. 12
C 09
G ~ 03
0 018
0 15
CD 24

ELY STATIST
G ~ 07

» ~ ~ »
0131

121
41

117
54
23

140
ISZ
456
203
181
SCG

» ~ ~ »
»8099

0 98
0»82
0 85
0 SG
0 76
0 75
0 82
0 749
0 ' 765
0»84
0.84
0 ~ l&
0 F 83

125 0»86
I lT 1 10

ERROR PUR
3L1 0 SC

0.12
0 ' 2C
0»11
0 ~ 0& 7

0.14
G ~ 09
0 ~ GB
0»G"2
0 ' 04
0 GC

ICAL

8 R'VLE
EMLL
EM4L
F. ML L

EMUL
EHLL
PSC
EMLL
HBC
I'BC
EHI. I.
tiSC
VBC
HBC
fiBC
IiBC

GLASER 5
PUSCHEL 60
EVANS 60
FRECFN 6G
KAPLQN &G
CHIESA 61
BERTHELCT 61
BARKAS 61
GRARC 62
HUMP} REY 62
BVQWYIK 64
bALTAY 65
CARAYANNC 65
CHAIIG 65
CV IEN 66
Cf. I EN 66

CCQK 66 SPRK

6»9 PSAR P
6 ' 9 PBAR PtAhitl

AVERAGE (ERROR INCL4DES SCALE FACTQR = I C)

9/67
9/67

SHOWY[K
CARRARA
COURANT
MURPf; Y

NAU ENSE R

HILLIS

BALTAY
BAZ IN
BAZ IN2
CARAYAN
CHANG

ALSO
QUARENI
SCHY IDT

64i NP 53 22
64 PL 12 72
64 PR 136 8 1791
64 PR 134 6 188
64 PRL 12 679
64 PRL 13 291

65 PR 140 8 1027
65 PRL 14 154
65 PR 140 81358
65 PR 138 E 433
65 NEVIS 145 THESIS
'66 PR 151 1081
65 Nc 40 A 928
65 PR 14G E 1328

BANGERTE 66 PRL 17 495
SERLLY 66 PRL 17 lc71
BR I STOL 66 SERKELE Y CONF
CHI EN 66 PR 152 1171
COOK 66 PRL 17 223

8 BHQ}iMIKt P JA Iht P M A THUR t LAKSHYI // CELHI
CARRARA ~ CRESTI GR[GCLETTC PERUZZQ+//PACGVA
CCURANT F ILTHUTf t//CERNtt E IC LB+)'0+NRL +BNL
C Tt-GRNTCN Y4RPVY //////II/I//// }i[SCCNS[N
NAUENEERGtMARATECMtSLUHEhFELCt /CGL+RLT+PR
WILLIS ~ CGURANT EhGELPANt//EhLtCERNthE ICtMC

84LTAY SANDtiE[ 5 5 CULk(CK KCPP + I/YALE+BNL
bAZ IN ~ SLUMENFELC ~ NAUENBERG +//PRINCL+COLUY.

SAZ Ih pPLANGt Ct'I ~ IGT+//P R INCE ~ RUTG t CCLUt
CARAYANNGPCLLOSt TAUTFESTthILLPANN// PLRCUE
Cf UNG YLN ChANG ////////III////// CQLLYEI A

CI-UNG YUN CHANG ///I/////I/////// CCLLPBI A

QLAREh ltCA'RTACCI + //////ECL+FIR+GEN+FARMA
P SChFICT /Ill/Ill/Ill/Ill/I/Ill/ COLLPBIA

SANGERTER ~ GALTIER[ tBERGEtFLRRAY+ // LRL
+I ERZSAChtKCFLER ~ YAt APOTC t//BNL+MASSt YALE
SRISTCL-CERN-(. ALSANNE-Mlh ICI--ROPE CCLLAbOR
+LACf .SANCWEISS, TAFT, YEh CREN + I/YALE+BNL
V COQKyEWART ~ MASEKyOiiRtPLAThER//WASH IhGTQN

MM

HH

MH

MM

MH

MH 4VG

43 12
381 1 5

52 3 ' 5
51 3' 0

l»5
1 1
I ~ 5
I 2

BRISTOL 66 EPUL
COOK 66 SPRK
KCTELCHLC 67 FMLL
SULL I VAti 67 EMUL

PREL IH [hARY RES ~ 8/67

K-P AT 1 15SEV/C 8/&7
PHCTOPRCCUCT(Ch 8/67

» ~ »»»»
2 ' 4823

» ~ ~

~ 7133 AVERAGE (ERROR INCLUDE5 'SCALE FACTOR = INC)

19 S IGYA+ PARTIAL DECAY FCCES

19 S [GFAt FAGNET[C PCFENT (MAGNETChStS38 ~ 26 FEV) BARASK 67
EISELE 67
HYMAhl 67
KQTE LCHU 67
SULLIVAN 67

ALSC 64

PRL 19 181
ZEIT»PHYSI 2G5p409
PL 25 8 376
PRL 18 1166
Pf}L 18 1163
PRL 13 246

BARAShiCAYtGLASSER ~ KEHOEtKhCP +///HARYLANC
+ ENGE L MANN t F I LTI L THt FQL I Sl I I"EPP+//HE I C EL S ~

+LQKEh ~ PE'W I TTe MCKENZ IEtKE YES+/ARG+CARh+NWU
KCTELCHLCKtGCZA SLLL[VAh ~ RCSS//VANDERBILT
SLLL I VAN t YC INTURFF tKQTELCI. LCV//VANOERE ILT
A 0 MCINTLRFFtc E RCQS // VANCERBILT

CUANTUP hUPSER DETERP[hAT ICIIS t GT REF ERREC TQ IN Tl'E DATA CARDS

TRIPP 62 PRL 8 175 R TRIPP tH WATSQt ~ I' FERRC LLZZI /IIIIII LRL
ALFF 63 SIENA CQ)IF 1 205 ALFF ~ NAI'ENBERG K IRSCh ~ BERLEY+/CCLU+RUT+BNL

ALSC 65 PR 137 8 1105 ALFF GELFANC BRLGGER SERLEYt/CQLUP+RLT+BNL
COURANT 63 SIENA CONF 1 73 CCURAhT F[LTVUTV i SURNSTE[h ~ CAYt//CERI(tMARY

Pl
P2
P3
P4
P5
P6
PT

S IGMA
5IGYA
SIGYA
SIGFA
S I GYi4

5IGYA
5 IGFA

+ INTO PROTON P I 0
+ INTO hCUTRCN Pl+
+ I NTG NEUTRCN P I+ GAMP A
+ [NTO LAHSQA E+ NEU
+ INTO PROTON GAMMA

+ It}TO NEUTRGN PU+ NEUTRINC
+ INTO NEUTRON Et NEUTR INQ

5 j&5
517S
5175
5185
5165
5175
5175

9
8
85 0
35 C
0
4S 2
35 I

444444444 444444444 444444444 444444444 444444444 444444444
444444444 444444444 444444 444 444444444 44 4444444

24 SIGYA- (1158tJP~1/2+) l=l

Hyperon Masses

Rl
Rl
Rl
Rl
Rl

R2
R2
R2

R3
R3
R3
R3
R3

R4
R4
R4
R4
R4
R4

R5
R5
R5
R5
R5

R6
Re
R6
R6

R7
Rl
R7

19 5 IGFA+ BRAhc}- tNG RAT ICS

SIGI'4+ INTO (NEUTRON P I+)/(NUCLEON PI )
3Cb 0 ' 490 0 ' C24 HUMPHREY
534 0»46 0 02 CI-ANG

» .»»»»»» ~ »
AVG F 4723 ~ 0154

(P2) /(P 1+PZ)
62 I'BC
65 I'BC

AVERAGE (ERROR INCLUDES SCALE FACTCR = 1 C)

SIGPA+ INTO (NEUT PI+ GAY)/(PltN) (UNITS 1044-3) (P3) I(PZ)
ABQLT 1 8 BA2 IN2 65 I''Bc
FCR Pl+ POY LESS THAN 166 PiEV/C

AVG

S IGt A+
I
0
0
1

INTO (N FU+ NE4)/(PltN) (UNITS 1044-4) (P6) I(PZ)
120 ANALYSEC EVENTS GALTIER I 62 EMUL NO RAT[C CLQTEC

1710 EFFECTIVE CENO' NAUENBERG 64 HBC SEE NOTE E
10150 EFFECTIVE DENGF CCURANT 64 VBC SEE NOTE E
18750 EFFECTIVE DENCM ~ EISELE 67 HBC

EFFECT IVE DENQY TAKL'N FRCP E [SELE 67

SIGYA+ INTO (N E+ NEU)/(N PI+) (UNITS 10444) (Pl)/tP2)
0 16220 EFFEc T I VE DENCY CCURANT 64 fibc SEE NOTE E
1 11400 EFFECTIVE GENQY. NAUENPERC 64 VBC SEE NOTE E
0 2720 EI'FECTIVC QENGM ~ YURPf Y 64 VBC SEE NOTE E

EFFECTIVE DENCY TAKEN FRCP EISELE 67

5 IGt 4+ INTO (P GAI MA)/(P PIC) (UNITS 1044-2) (P5)/(Pl )
1 0 68 CR LESS CARRARA 64 VBC

0.37 0.08 BAZtN 65 HBC
4 0 ~ 17 QUARENI 65 EYUL

SIGMA+ INTC LEPTGNS / SIGMA- INTC LEPTCNS
3 023 017 EISELE 67 SEE NOTE N

AVERAGE CF ALL DATA IN R4 AND R5 UF TO EISELE 67

SIGHA+ IhiTQ (LAMBDA E+ NE4)/(CTAL (UNIT 1C44-5) (P4) /TOTAL
3»3 I 7 ti ILL IS 64 I'BC STCP ~ K-

6 2»0 C»S BARASH 6T HBC STCP K-
' , ~ ~ » ~ » ~ ~ »

2 ' 2357 ~ 7239 AVERAGE (ERROR INCLUDES SCALE FACTCR -" INC)

8/67

ll/67
11/67
11/67
11/67
11/67

11/67
11/67
11/67
11/67

11/67
11/67

For the Q mass, there is a'large discrepancy between
the measurement of SCHMIDT 65 and the emulsion measure-
ments reviewed by BHOWMIK 63. The former determination
used range measurements in a hydrogen bubble chamber.

The Z mass of SCHMIDT 65 (ll96.53+0»24 MeV) also
obtained using HBC range measurements, is also in disagree-
ment with previous emulsion determinations and with tt[e one,
by the same author, which does not use range measurements.
Therefore, as a temporary procedure, we do not include any
determinations of absolute masses which use range measure-
ments in HBC. BURNSTEIN 64 has two sorts of measurements:
absolute masses which again depend on HBC ranges, and mass
differences; we have used only the latter, Both authors, P.
Schmidt and G. Snow (representing Burnstein et al. ) agree

.with this procedure,
2C S [GYA- PASS (PEV)

M 1197' 47 Gall SCHFIOT 65 } BC

2C SIGMA- MASS C IFFER ~ (-)-(+) (PEV)

0 87 8 ~ 25 0 ~ 40 BARKAS 63 EPLL
0 25CG 8»25 0 ' 25 CCSCf' 65 VBC
D »»»»»»» ~ »

D AVG 8 ~ 2500»2120 AVERAGE (ERROR liVCLUOESSCALE FACTCR = 1~ C)

2C [5[GYA-) - (LAPSDA) M455 DIFFERENCE (t EV)

H N SEE NCTE PRECECING 5 (GPA- FIASS LISTINGS

19 SIGMA+ CECAY PARAMETERS QL 81 TG C»19 BI;RNSTE IN 64 I-'SC

A+
A+
4+
A+
At
A+
At

AO

AO

AO

AO

AO
AO

ALPf'4t/ALPHAC FQR 5 IGPAt (S I G+ TQ P It N)/(SIG+ TC P [0 P)
+0 04 0 11 CORK 60 CNTR SIG+ FRCF
+0 2G 0 ' 24 TR IPP 62 tiBC t REPLAC ~ 8 Y

3 5CG — 0 14 0 ~ 052 BANGERTER 66 HBC + 5[G+ FRCI
2600 — 047 07 BERLEY 66 tiBC + 5[G+ FRCF

~ ~ »»» ~ ~ ~ »
AVG -»0175 ~ 0390 AVERAGE (ERROR INCL40ES SCALE FACTCR

P[+P
BANGER
K-P
K-P

I.C)

5

AVG

ALPhA S IGt 40 (S[G+ INI'0 PIG FRCTCN)
-0»80 0 ' 16 BEALL 62 CNTR
-0 90 CD 25 TR I PP 62 I'BC

2CG -0 986 0 072 BANGERTER 66 VBC
» ~ ~ » ~ » ~ ~ ~

—~ 9547 »0696

REPLACE BY BANCER
K-P TO S IG+ PI-

AVERAGE (ERROR INCLUDES SCALE FACTCR = I I)
PHI ANGLE (TAN(Phl)=SETA/GAtFA) (CEGREE)

370 180» 3G ~ BERLEY 66 I-BC + NELTRQN RESCATT ~

T

T
T 45
T 41
T 12CB
T
T 5 61
T 5 64
T 5
T
T AVG

2G SIGYA- LIFETIFE (UNITS 1044-1C)

58 PSC
58 PBC
61 EMLL
61 EIIIIUL

62 hBC
65 I'Sc
6& I-BC — 6 9 PBAR P
66 HBC + 6 ' 9 PBAR PtANT I

0 ~ 28
0»25
0 ~ 17
0 3C
0 AC&

1 67 0»4G
1 89 0»33
1 ~ 35 G»32
I» 75 0 ~ 39
1~ 58 0 ~ 06
l e &66 0 ' 026
2 08 C 22
1~ 46 0 ' 31

ERROR PURELY STATIST[
~ »»»»»»» ~

1»6554 ~ G303
(SEE IDEQGRA

BRQhN
EISLER
Cf' I 8 SA
BARKAS
hUMPhREY
C}'AN G

CI' I EN
CHI EN

CAL.

AVERAGE (ERROR INCLI, DES SCALE FACTCR -" 1 ~ 3)
M)

9/67
9/67

444444 444444444 444444444 4444 44444 444444444 444 ~ 44444 444444444 444444444



RoszNvzLD zT AL. Data on I'articles and Resonant States

STABLE P ART I CL ES

'ANY CHARACTER IN THESE COLUMNS MEANS THAT THE DATA HAS NOT BEEN AVERAGED.

IJEIGHTEO AUERAGE = 0.6041 $ 0.010S
SC4LE = 1.2? CHXSQ = 1.6 COHLEU = 0.206

'21 5IGYA 0 ( 1193~ JP=I/2t ) I =1

21 (SIGMA- I — (5IGYAO) MASS CIFF'EREACE (YEV)
Dl 4 SEE NOTE PRECEDING IGVA- MASS LISTINGS

Dl
Dl
Dl
Dl
01 AVG

18 4»75 0»1
37 4 87 0 12
12 4 ~ 9% 0 12

BL'RNSTE IN 64 I-:BC
DCSCI 65 HBC
SCHYICT 65 I'BC

~ »» ~ » ~ » ~ ~

4 ~ 8547 ~ C706 AVERAGE (ERROR INC LIJDE5 SCALE FACTCR = 1 ~ 1)

21 (SIGMA C) — (LAVBCA) VASS CIFFERENCE (HEV)

~ ~ . CHANG
~ ~ ~ - ~ ~ ~ ~ ~ Hu(IPHREV

BARKAS
CHIESR

ER

6S HBC
62 HBC

61 EHUL

61 EQUI

SB PBC
SB PBC

OL 76 61 0 28 SCHMIDT 65

21 S IGHAQ L (FEZ INE (LiNI T5 10$$-14)

M N SEE NCTE PRECECIt)G 5 IGYA- HASS L tSTINGS

T 4 1 0 OR LESS CAV(5 62 EHlL
oo
C9

o

oo
LA

o

oo
o

oo
«5

o

oo
IP«

21 S IGVA C PARTIAI. CECAY YQCES

SIGIIA - DECAY RATE (UNITS 10r«s10 SEC -1) Pl
P2

SIGMA 0 INTC LAMBDA GAYHA
SIGMA 0 INTC LAMBDA E+ E-

518S 0
c 18S 3S 3

Rl 4 SIGYA 0 INTO(LAYBQA E+ E-)/TOTAL (P2)l (Pl+P2)

2C S IGYA- PARTIAL DECAY YCCES

Rl 0 ~ 00545 TI'EGRET ~ CAL ~ FE INBERG 58 ()UANTUY ELECT

444444444 4$$$$444$ 444444444 4444 444 4$

Pl
P2
P3
P4
P5

'SIGMA — INZO NEUTRON P I-
SIGYA — INTO NEUTRON PI- GAVHA

5 IGHA — INZO NE UTRON VU- NEL TR INC
5 IGVA — INTO NEI.'TRON E- NEUTR INC
SIGMA — INTO LAYBCA E- NEUTRINO

20 SIGYA- BRAACI-'ING RAT ICS

cl75 8
5175 BS
5175 45
c 175 3S
c 185 3S

FE INBER G 58
DAVIS 62
COURANT 63
BURNSTE I 64
OOSCH 65
SCHV IDT 65

PR 109 lc19
PR 127 6C5
PRL 10 4C9
PRL 13 66
PL 14 239
PR 140 8 1328

REFERENCES

21 SIGHA C(1193rJP=l/2+) I"-1

G ~ FEINBERG /I BNL
D DAV I 5 r R SETT I r V RAYYONC r 6 TOI«ASIN ///CHI
CCURANT ~ FILTHUTHr FRANZINI+//CERN+UMCtLSNRL
Bl RNSTEINr DAYrKEI CEr SFCHI ZCRN ~ SNOW I/YARY
GCSChrENGELYANN ~ FILTVUTHr(. EPPrKLI'GE+ IHEIC
P SCHMIDT /IIIIIIIIIIIIIIIIIIIII/ CGLl, HBIA

(P3)/(Pl)Rl 4 SIGYA — INTO (N YU- NEU)/(N Pl-) (UNITS 1044"3)
Rl 22 0 66 0 15 COURANT 64 hBC
Rl 11 0» 56 0 ~ 20 BAZ IN 65 HBC
Rl ~ ~ ~ » ~ ~ » ~ ~

Rl AVG »6240 » 12CO AVERAGE (ERROR INCLUDES

FROV STCP K-

SCALE FACTCR = 1 C)

(P4) I (Pl). R2 4 ' SIGMA — INTO (N E" NEU) I (N P I-) (UNITS 104
R2 9 1 0 0 ' 4 0 3 Hl'RPHY 64
R2 16 1 37 0 34 NAUENBERG 64
R2 ,

16' 1 15 0 ' 4 HILLER 64
R2 31 1 ~ 4 0 ~ 3 CCURANT 64
R2 ~ »»» ~ »»» ~

R2 AVG 1»2511 ~ 1711 AVERAGE (ERROR INC

4-3)
PBC
HBC
FBC
VBC

LUOES SCALE FACTCR ~ AC)

R3
R3
R3
R3
R3 A

SIGMA — INTO (LAYBCA E- NEL)/(N PI-) (LNITS
11 0 ' 75 0 ' 28 CCURANT 64«

35 0 ' 64 Ci»12 BARASH 67»»»»»»»»»
VG ~ 6571 ~ 1103 AVERAGE (ERROR INC

1044-Ai)(P5)/(P1)
VBC STER K-
HBC STCP K"

LUOES SCALE FACTCR = l»C)

8/67

8/67

2C SIGMA- CECAY PARAMETERS

ALPHA SIGNA-
-0» 16

65CQ -0.010
6068 -0 ' 104

A-
A-
A-
A-
A-
A- AVG

0 21
0 F 043
0.04

~ »»»» ~ »»»0604» C46 9

TRIPP 62 HBC
BANGERTER 66 VBC
BFRLEY 67 I'BC

REPLY BY EANGERTER
K-P TQ 5IG- PI+
K-P TO 5 IG- PI+ 1 1/67

AVERAGE (FRRQR INCLL'Dt5 SCALE FACTCII = I»6)

R4 $5IGYA — INTO (N PI- GAMMA)/(API-) (UNITS 1044-3) (P2)/(Pl)
R4 4 ABOUT 1 1 BAZ IN 65 I"BC
R4 4 FCR PI- VQV LESS THAN 166 HEV/C

CLANZUH NUYBER GETERMINATICNS NQT REFERREC TO tk TVE GAZA CARCS

ALFF 65 PR 137 81105 ALFFrGELFANCrNA(. ENBERG+//CCLLHB IA+RUTG+BNL P

22 XI- (132lr JP"-I/2 ) I= I/2

22 XI- VASS (VEV)

M H ll 1317 0 2 2 HANG 61 PBC
M H 18 1317 9 1 9 FCWLER 61 PBC
M H ( CLD CATA At«0 LCW STATISTICS CRCPPEC ON SUGGEST tCh CF J R hUBEARG)
H 4 I 1322 0 1»3 BROWN 62 V BC AN T I-X I-

M

M

M

M

M

M

M

M

H

M

M

M

517 1321
62 1321~ 1

241 1321 1
ALL YASSES AB
149 1321 3

5 1320» 69
6 1321»67

299 1321»4
5 12 1321 7
S THE ERRGR IS

~ » ~ ~ »

AVG 1321 2582

0 ' 4 JAUNEAU 63 FBC
0 65 SCHNEICER 63 I'BC
0»3 BAD IER 64« VBC

CVE WERE RAISEI; 0 09 HEV BECALSE LAVECA MASS RAISEG
0 ~ 4 PJERROU 65 HBC 11/67
CD 93 CI'IEN 66 I'BC t 6 9 PBAR Pr ANT I 9/67
0 ' 52 CVIEN 66 HBC - 6 ~ 9 PBAR P 9/67
1 1 LCNCCN 66 I".BC
0»e Sl-'EN 67 HBC ANTI-XI- 10/67

STA)'ISI'ICAL CNLY»»»»
1777 AVERAGE (ERROR INCLUGEc »CALE FACTCR ~ AC)

DH
22 MASS CIFFERENCE ~ (XI-)-(ANTI-Xl-) IN YEV

1 0 1 1 Ct' I EN 66 I'BC 6 ~ 9 PBAR P 9/67

444444 444444444 444444444 444$44$4$444$$444$4444$4444 444444444 444444444
444444444 444444444 444$$$$$4 444444444 $44444444 444444444 444444444

F 4 PHI ANGLE (TAAI(PI t)=BETA/GAHVA) (CEGREES)
F 10Q6 -22 30 ' BERLEY 61 VBC K-P TO S IG- Plt I 1/67 22 XI- LIF ETIVE (UNITS 1044-10)

AV 4 GA/GV FOR SIGYA TG LAMBCA BETA DECAY (SEE 'fEXT FCR SIGN CCAVENTICA)
AV 4 PRECICTEG TG ZERO BY CChSERVEC VECTOR CLRRENT TI ECRY
AV 45 0 31 0 ~ 30 BARASH 67 VBC 11/67

44 0 3 CD 4 EISELE 61 HBC 11/67

444 444 444 444444 444 444444444 44 44 44444 444 444444 444 44444 4 444444444

REFERENCES

2C 5 I CHA-( 1198r JP= 1/2+ ) I-"I

BROWN 58 CCRN CONF 270 BROWN GLASER ~ GRAVES' PERL CRCNIN + /// HICh
EISLER 58 NC SERlC 10 150 EISLERrBASS)rCOhUERSI + / CCL+BNL+BGL+PISA
BROHN 57 PR 108 1C36 J BRCWNr C GLASFRr t«PERL I Y ICVIGAN t ENL

T H

T

T V (
T
T

T 4
T
T
T 5
T 5
T
T 5
T 5
T
T AVG

11 3 5
18 1 28

CLD CATA AN

517 1~ 86
62 1 55

356 1~ 77
794 1 69
246 1 ~ 70

6 1~ 31
5 1 51

299 1 80
12 1 ~ 9
THE ERROR

3 ' 4
0 ' 41

0 LCW STAT ISTI
0 15
0 31
0 ' 12
0»C7
0 12
0 ' 51
0 55
0» 16
0 ' 7

IS STATISTICAL

1 23 WANG 61 PBC
0 25 FCWLER 61 PBC
CS CRCPPEC ON SUGGESTICA CF J R HUEeARD)
0 14 JAUNEAU 63 FBC
0 ~ 31 SCHNE I Dt R 63 HBC

CARVONY 64 HBC REP BY PJERRQl; 65
hLBBARD 64 I'BC
PJERROU 65 VBC
CV, (EN 66 HBC - 6 ' 9 PBAR P
CVIEN 66 HBC t 6 ~ 9 PBAR Pr ANTI
LCNCCN 66 VBC

0 5 SHEN 67 HBC ANTI-Xt-
GNLY»»»»»»» ~ »

I 7298 ~ 0540 AVERAGE (ERROR INCLUDE» SCALE FACTCR = 1 C)

11/67
9/67
9/67

1, 0/67

BARKAS
BURN STE I
COURANT
MILLER '

MURPHY
NAUENBER

63 PRL ll 26
64 pRL 13 66
64 PR 136 8 1791
64 PL ll 262
64 PR 134 8 188
64 PRL 12 679

BARKAS 61 PR 124 12G9
CHIESA 61 NC 19 1171
HUMP) REY 62 PR 127 13C5
TRIPP 62 PRL 9 66

BARKAS DYER MASCN NICKGLS ~ SYITH ////// LRL
A M CI IESArB CUASSIAT(rG RINAUCC /// TURIN
W E I'.LMPHREY R R ROSS /////////////// LRL
R 0 TR IPPr M HATSCNr Y FERRC LUZZ I ///// LRL

W H BARKASr J N C'YERrh H I. ECKYAN ////// LRL
BLRNSTEIN DAY KEI-CE SFCH I ZCRN, SNOW// VARY
CCURAt«T'rFILTVUTI. t///CERNtI. E ICLBtHG+ARL+BNL
ViILLtR ~ STANNARDrBEZAGUETt ILCtID+PARIS«BERG
C TI-.GRNTON YURPI-Y I//I////////// h(SCCNS IN
NAUENEERGr SCHHI CT ~ HARATECK+ /COL+RUT+PR INC

'~

Pl
P2
P3
P4
P5
P6
P7

X I-
X I-
X I-
X I-
XI-
X I-
XI-

22 XI- PARTIAL CECAY MODES

INTO LAYiBCA P I-
INTO LAMBCA E- NEUTR INC
INTO NEUTRCN P I-
INTO LAHBL. A YU- NEU TR ING
INTO S IGVAC E- NELTR INC
(NTO 5IGYAC YU- NtUTR ING
INTO NEUTRON E- NEUTR ING

S185
5185
5175
»185
521S
5~15
c 11S

8
35 1
8
4S 2
3S 1
45 2
35 1

65 PR 140 8 1358
65 NEVIS 145 THESIS
66 PR 151 1081
65 PL 14 239
65 PR 140 8 1328
66 PRL 17 495
66 PR l52 1171

BAZ IN
CHANG

ALSO
DDSC I
SCHIIII IDT
BANG ERT E
CH I EN

BAZ INr PLANQ ~ SCHV ICT + //PR INC+RUTG+CCLUV
CI.UNG YLN ChANG /////I////I///// COLL)«8(A
Cl-UNG YI.N CI-ANG ////////I//////// CCLLYBIA
CCSCHrENGELHANN«F ILTHUTHrVEPPrKLUGE+ /HE IC
P SCHVICT //////////////////////I CGLLIIIB IA
BANGERTER«GALT ILR I ~ BERGE ~ VLRRAY+ // LRL
+LACI'rSANCWE ISSrTAFTrYEI-rCREN + //YALE+BNL

SARA SH
BERLEY
EI SELE

67 PRL I 9 181 BARASI. CAY ~ GLASSER ~ KEVOE KhCP t///HARYLANC
67 PRL 19 979 BERLEYrl-ERTZBACI-rKGFLER tll//BNLrMASS ~ YALE
67 HEIGELBEI«G CONF E ISELE«ENGELYANN ~ F ILTVUTVt///// HE ICELBERG

4$$$44 444444444 $4$$4$4$$ 444444444 444444444 444444444 444444444 444444444
444444444 444444444 44$$44$$$ 444444444 4$$$44$44 44$$$$4$4 44444444$

22 X I- BRAhCI-' ING RAT ICS

«I L' A P I- ) ( L N I 7 5 10 4 4 -3 ) ( P 2 ) / ( P I )
CARt CNY 63 VBC
JAUNEAU 63 VBC
BERGE 66 HBC
LCNDCN 66 t«BC
BERGE 67 hBC
TR IPPE 67 VBC
BERGE 61 RVUt

ABCVE EVEATS,

Rl 4 XI- tNTO (LAVBGA E- NtU)/(LAt
Rl I 155 EFFECTIVE GENOH ~

Rl 0 260 EFFECTIVE CENCV ~

Rl 0 220 EFFECTIVE CENGM ~

Rl 1 155 EFFECTIVE CENCH
Rl 2 1976 EFFECTIVE CENCH ~

Rl 0 717 EFFECT IVE CENO)!
Rl 4 0 90 0 ' 71 CD 43
Rl 4 BERGE 67 (RVUE) INCLUCES ALL

ll/67
11/67
11/67
11/67
11/67
11/67
11/67
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--ANY CHARACTER IN THESE COLUMNS MEANS THAT THE DATA HAS NOT BEEN AVERAGED.

STABLE PARTICLES

R2
R2

R3
R3

R4
R4

R5
R5

R6
R6

X I- INTO (NEUTRON PI-) I {LAPBCA P I-) {P3)/(Pl)
4 ~ 005 OR LESS FERRO-L4Z 63 {'BC

Xl- INtO {LAYBCA PI.— NEUTR INC ) /TQTDL
.0 012 OR LESS BERGE 66 I.BC

Xl- INTO {SIGMAQ E- hEI. TRIIIG) ITCTAL
0 ' GC3 OR LESS BERGE 66 {-BC

Xl- INTO (SIGHAO MU- NEUTRINC)/TOTAL
QeOC5 OR LESS SERGE 66 HBC

(PAi ) /TOTAL

(F 51/TCTAL

{P6) /TOTAL

XI-. INtO (N E- NEUTRINO) / (LAPBDA Fl-) {P7)/(Pl)
0 01 CR LESS 8 INGHAM 6 RYUE CONF ~ L I Y I T 0 ~ 9

T
T
T

T
T
T DVG

24
45

101
80

23 XI 0 L IFET IPE (L'NITS IC44-10)

3 9
3 5
2 5
3 ~ 0

1~ 4
I'D
C

0 ' 5

0 BC
Oee
C 3

JAUNEAU
CDRPCNY
HUBBARC
PJERROU

63 FBC
64i VBC REP BY PJERROU 65
64 VBC
65 VBC 11/67

23 XI 0 PARTIAL CECAY MCCES

~ ~ e e e ~ e ~

2 9488 3874 AVERAGE (ERROR INCLUDEc SCALE FACTCR = 1~ 2)
(SEE IDEOGRAM)

22 XI- DECAY PARAMETERS

A 4 DLPI'D XI-
A -0 ~ 44
A 62 -0 73
A 24C -0 ~ 5
A 356 -0 ' 62
A 4 1CC4 -0 364
A 2529 -Oe 342
A 364 -0 ~ 47
A 4 -Oe 391
A e e e e e
A AVG —~ 4023

C ~ 11
0 21
0 ~ 35
0 ~ 12
0 057
0.044
0 ' 12
0 032

JAUNEDU
SCHNE I DER
BD DIER
CARI'CNY
BERGE
PcRRILL
LCNCCN
BERGE 2

63 FBC
63 VBC
64 I-:jI.
64 l. BC
66 HBC — REPL BY PERR ILL
66 HBC USED ALP)-AL=e747
66 VBC Lc ING A-LAP E =0 ~ 62
66 IIVL'E INCL4OES ALL ABCVE

e e e
~ 0511 AVERAGE {ERROR INCLUDES 5CALE FACTCR = 1 4)

F 4 PI I
F
F
F
F

F
F
F AVG

62
356

1CC4
364

2529

ANGLE (TAN(P)'I)=BETA/GAYI A) (CEGRE-
-16 37 ' JDUNEDU

45 0 3CeC SCHNE IDcR
54.0 25.C CDRYQNY

0 45 1C ~ 7 6ERGE00170 LCNCCN
le2 7 5 PF RR ILL

1

63 FGC
63 VBC
64 VBC
66 l'BC
66 VBC
66 1'BC

REPLY BV PL'RRILL
USED ALP)-AL= 62
4SEO ALPVAL= 747

~ ~ e ~ e ~ ~ ~

5 ~ 9177 7 9657 AVERAGE (ERROR INCLUDES SCALE FACTCR "-1 3)

Pl
P2
P3
P4
P5
P6
P7
PB

X I G INTO
XI 0 INTO
XI 0 INTC
X I 0 IiNTG
X I 0 INTO
X I 0 INTO
XI 0 INTO
X I 0 INTO

LAYBCA PIO
PRGTCN P I-
FRGTCN E- NEU
c IGYAt E- Nc4
SIGPA- E+ NE4
5IGYD+ MU- NEUTR INC
SIGPA- MUt NEUTRINC
PROTON I'U- NEUTRINC

23 X I 0 BRANCV ING RDT IOS

Rl 4 XI 0 INTO(PROTON PI-)/(LAMBDA PIC)
Rl 4 0 0 027 GR LESS T I C I-C'
Rl 4 0 0 005 GR LESS HL, BBDRQ

63 HBC
VBC

R2
R2
R2

XI 0 INTO {PRGTC)r 8- NEU)/(LAPBCA P IC)
0 0 027 CR LFSS TICVO
0 0 0C6 CR LESS H4BBARC

63 VBC
66 VBC

R3 'I

R3
R3

XI 0 INTG(SIGYA+ E- NCU) I (LAPBCA P IO)
0 0 ~ 013 I'R LESS TICI-C 63 VBC
0 0 F 007 CR LESS hLBBARD 66 HBC

SIes S
5165 8
c165 3S I
clSS 3S 1
52CS 35 I
5195 4S 2
c2CS 45 2
5165 4S 2

(P2) I (PI)

(P3)/{Pl)

(P4)l {Pl)

FOWLER 61 PRL 6 134
lIANG 61 JE.TP 13 512
BERTANZA 62 PRL 9 22S
BROWN 62 PRL 8 255

R E F E R E iN C E 5

22 XI — . {,1321rJP=1/2 ) l=l/2

FCWLEII r 8 IRGEr EBER) ARCr ELY I GCCD ~ PGWEL Lt ILRL
K WANC ~ I WANGr VIRYA54Vr T IhC I SCLCVEVtl /J {NR
BERTANZA BRISSGhrGOI. CBFRC GIIDYt/BNLtSYRACU
BROWiNIC{. LlilCK ~ FCWLER IGAILLCLC t///BNL+YALE

$44 444 444 444 44 4 444444444 44 $$4$44 4 $444 44444 444444444 444444444 444444444 R4
R4

R5
R5

R6
R6

R7
R7

Xl 0 INTC (SIGYA- C+ NEUTRINC)/TOTAL
0 0 OC6 CR LESS HUB{!ARD 66 VBC

Xl 0 IhTQ (5 IGPA+ PU- NEI. TRINO)/TOTAL
0 0 007 GR LESS H4BBARD 66 HBC

Xl 0 INTO (SIGI A- PU+ NELTR INQ) /TOTAL
0 0 006 CR LESS HLBoARD 66 HBC

(F5)/TGTAL

(Fb)/TOTAL

(P7)/TOTAL

Xl 0 IhTG (PROTCN P4- NELTR INO)/TOTAL (PE)/TOTAL
0 0 GC6 CR LESS HLBBARD 66 VBC

CARYCNY 63 PRL 10 361
FERROL{.Z 63 PR 130 1566
JAUNEAL 63 SIENA CCNF
JAUNEAI. 1 63 PL 5 2bl
SCHNEIDE 63 PL 4 360

CDRYGhYIPJERROI' // L;CLA
FERRO"LLZZ IrALSTCNr'ROSENFELC ~ hQJCICKI//LRL
JDUNEDU+ ///// FAR IS+CERhtLCNC+RUTHtBERGEN
JDUNF. DUrMCREI LET+I/EPrCERhrLCNIRUTHIBERGEN

SchhE(OER ///////////////////////// CERN

CARP CNY
BAD I ER
HUBCARO
8 I NG I.AP
PJERRQU
PJE RRQU

64- PRL 12 462
64 CUBNA CCNF
64 PR 135 8 183
65 PRSL 28 5 202
65 PRL 14 275
65 THES IS

CDRYCNYrPJERRQUrSCHLE(NrSLATERISTORK+/4CLA
BADIERrCEYOULINIBARLQUTALCt /PARIS+SAC+ZEE
VI. BbARO BERGE KDLBFLEISCI- 51.AFER +/////LRL
H H 8 INGHDY. // CERN

SChLEINI SLATER ~ SPIThrSTCRK ~ T ICHO // (.CLD
G M PJERRQU //////////////I///////// UCLA

BERGE eb PR 147 945
BERGE 2 66 BERKELCY CCNF ~

CHI EN 66 PR 152 1171
LONCCN 66 PR 143 1C34
MERR ILL 66 BERKELEY CCNF

CF e 66 UCRL 16455
SERGE 67 PREPRINT
SHEN 67 PL 25 8 443

BERGE ELERHARC I-I.BBARC MERRILL + ///// LRL
SERGE CDBIBBC // RVUE
+LAChrSANQWE ISSITAFTrYEHICRCN + I/YALE+BNL
LCNCChrRAUrGGLDEERGILICVTPAht//BNLtSYRACUS
MERRILL' SI-'AFERIEERGE // LRL
CEANE MERRILL ( TI-ESI5 ~ BERKF{.EY) ////I .LRL
I'ERfi E I DAUBER r HUBBARD ///////////////// L R L
8 ~ C SVEN A ~ F IRESTGNE G GCLC)-ABER// LICB+I.RL

CLDNTUP NUYEER OETERMINAT ICNS NOT REFERREC TG Ih THE DATA CARCS

23 XI 0 CECAY PARAYLTER

A

A 0 42 PJERROU
A C 154 BERGE
A CD 4 LCNCQN
A 0 ~ 10 YERRILL
A e ~ e e e ~ e e e
A AVG —~ 3106 ~ 094i5 AVERAGE (ERROR

65 'VBC

66 VBC
66 1'BC LS ING A-LAPB=G ~ 62
66 I-. BC A-LAN=0. 6SGt-.048

INCLLDESSCALE FACTCR = 1 C)

F
F N

F N

F N

F N

REFERENCES

23 XI 0(1314rJP=1/21l=l/2

Pl'I ANGLE XIC (TAN(PHI ) =BETA/GAPMA) (CEGREE)
146 -2 ~ 9 ?3e5 BERGE 66 VBC
4SO 107e0 38 ' 0 PERRILL 66 I'. BC LSING A-LAPE=O 642
TVE LIKEL II.QCC FUNCTION FQR CQI'BINEC DATA IS VERY hCN-GAUSS IDN ~ THE

CATA ARE CONSISTENT (2 ~ 2 5 ~ 0 ~ ) WITH Fi. I BETWEEh -25 AND t 225 DEGe

444$4$4$$4$4444 444 444444444 444$4 $44$4$4444 444 444444444 44 4444444

CARYCNY 64 PRL 12 482
SHAFER 65 UCRL 11884
MERR IL{. 66 UCRL 16455
BERGE 67 PRIV COPY

CDRYCh Y ~ P J ERRGU, SC{-I E IN ~ 5LD TER I STORKt/LCLD J
J BUTTON SHAFERI CEANE PERR ILL ///// I.RL J
OEANE MERRILL (TI ESISr BERKELEY) /// LRL J
BERGE DAUBER HUBBARD I////I/////////// LRL

AL VAREZ 59 PRL 2 215
JAUh'FAL 63 SIENA CCNF 1 1

ALS C 63 PL 4I 49
TI CI-;C 63 BNL CONF 410

ALVAREZr EBERVARC IGOGDrGRDZ IDDICI TICHG+//LRL
JDUNEDUt I//// PD&IS+CERKtLCNDtRLTH+BERGFN
JDUNEAU+ ///// PARIS+CERh+LCNDtRUTH+BERGEN
VDRCLC K T ICI 0 ///////////////////////(iCLA

D
D
0
0
0
D AVG

23 XI 0 (1314IJP=l/2 1 I=l/2

23 XI MASc CIFFERENCE (-)-(0) (PEV)

23 6 ' 8
45 6el
88 6el
29 be9

1 6
1 6
C 9
2 ~ 2

JA{.'NEAU
CARYGNY
PJERRGU
LCNCCN

63 FBC
64 VBC REP BY PJERRO4 65
65 VBC
66 VBC

6 ~ 3395 ~ 7 389 AVERAGL (ERROR INCLUDES SCALE FACICR = I C)

444444444 44444$44$444444444 4444444$$44444$444 444444444 444444444
444444444 444444444 444444444 4444 44444 444444444 4444 44444 444444444

11/67

CARYCNY 64 PRL' 12 482
HUBBDRC 64 PR 135 8 183
PJERROL 65 PRL 14 275
PJERROL 65 THES I c

BERGE 66 PR 147 945
HUBBARD 66 UCRL 1151C
LQNCCN 66 PR 143 1C34
MERRILL 66 BERKELEY CCNf

CF ~ 66 UCRL 16455

CDRYCKY, PJERRGUrSCHLEINrcLDTERISTORKt/4CLA'
HLBBARD BERGE KDLBFLEISCI- I-AFER +/////LR{.
+ SCHLEINrSLATFR ~ 5MITl'rSTCRKrTICHG II 4CLA
G M PJERRCU /IIII/IIII/IIII/IIIIIIII/ ( CLA

BERGE EBERHARO VLEbARD PERRILL + ///// LRL
J RICVARD HLBBARC (ThESI5 BERKELEY) // LRL
LCNCGhrRALIGCLDLERGrLICl. TPDht//BnlLtSYRAC4S
MERRILL Sl'AF ER r 8 ERGE // LRL
OEANE MERRILL (T).ESISr BFRKELEY) ////I LRL

444444444 444444444 444444444 444444444
444 44 4 444

LIEIGHTED AVERAGE = 0.3283 a 0.0466
SCALE = 1.26 CHZSQ = 3.2 COMLEV = 0.203

24 OPEGA- (1675 JP=3/2+) I"-0

CUANTUM NUPBERS ASSIGNED FROY SU3

UBBARD
ARMONY

AUHEAU

CI
CIa
CI

CIaa
ID

a

o
a
D
){ZO DECAY

CI
CI

CI

RATE (UMZTS 10riII10 SEC -1)

64 HBC

64 HBC
63 FBC

M

M S
M S
M

M S
M S
M S
M 5
M

M

M

M

M

M

M

M C
M

M AVG

24 OPEGA- MASS (YiEV)

1 1620 0 25 0
1 1673' 0 8 ' 0
1 1677' 0 9eo

BARNES 1 CHANGED FROP
1 1674' 0 3 ' 0
1 1666e0 8 ~ 0
1 1671 0 5 0

ABOVE EVENTS INCLUCEC
6 1674 ' 0 3 ' 0
1 1674 0 2 0
1 1669 0 4e0
1 1678' 0 14' 0
1 1671 0 7e0
1 1670 0 2 0
3 1671 8 I 0

ALL ThREE SCI-ULTZ EVENTS
e e e e e e e e e
1671 9G87 7672

10 C EISENBERG 54 CMUL

ABRAMS 64 'VBC

BARNES 1 64 HBC
16Ebt-12 0 BY SAMIOS 65

BARNES 2 64 1'BC
CQLLEY 65 I"BC
RICHARDSC 65 VBC

IN SAYIOS RV(. E

SAM IOS 65 RVUC
CCLLEY 67 VBC
ABCLV CCL 67 I'BC
ABCLV COL 67.VBC
ABCLV CCL 67 VBC
ABCLV COL 67 HBC
SCHULTZ 67 VBC

GECAY K- LAMBCD

INTO XI- PIG
INTO X I 0 P I-

INTO LDPBCA K-
IN)'0 XI C P I-
INTO LAPBCA K-

INTO LAPBDA K- 11/67
INTO LAPBDA K-
INTO LAYBCA K- 11/67
INTO LAYBCA K- 11/67
INTO LAPBDA K- 11/67
SEE NOTE C BELCW 11/67

AVERAGE (ERROR INCLUDES SCALE FACTCR = AC)
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ANY CHARACTER IN THESE COLUMNS MEANS THAT THE DATA HAS NOT BEEN AVERAGED.
MESON RESONANCES

24 OYEGA- LIFETIYE (UNITS 1044-1C SEC)

T A

T A

P
T A

T P
7 A

7 A

T A

7
7
T

T

T

T

1
1
1
1
1
1
1

ALL
12

1
1
1
1
1

1 63
0 ~ 7
1
1.85
1 5
Qe 93
2 ~ 6

ISGN 66 INCLUDES
1~ 1 0 ~ 6
le6
0 21
1 2C
0 06
0 ' 63

ABRAYS
BARNES 1
BARNES 2
CC(.LCY
RI CHARDSC
ABCLV CCL
ABCLV CCL

ALL Tl-E ABOVE + 5
0 5 ALLISON

ABCLV CCL
ABCLV CCL
SCHULTZ
SCHULTZ
SCHULTZ

64i HBC
64 HSC
64 HSC
65 HBC
65 hBC
67 HBC
67 HSC
QTHERS ACT LISTED HERE
66 RVUE
67 FBC
67 HBC
67
67
67

11/67
11/67

11/67
11/67
11/67
11/67
11/67
11/67

EI SENBE 8
ABRAYS

~ BARNES 1
GARNES 2
COLLEY
RICHARD 5
SAM [CS
ABCLV CC
ALLISON
CQLLEY
SCHULTZ

54 PR 96 541
64 PR(. 13 67G
64 PRL 12 204
64 PL 12 134
65 PL 19 152
65 BAPS 10 115
65 ARGGNNE CCNF 169
67 SUBMITTEC TO NP
66 PREP R INT
67 PRIVe CGYM FROM
67 PR TO BE PUB

REFERENCES
24 OMEGA-( 1675EJP"-3/2&) I=C

Y EISENCERG Ill/Ill/Ill!Ill/IllIll/CORNELLt BURNSTEINEGLASSER t //II/ YARYLANC+LSNRL
V E BARNESECONNCLLYGCRENhlELLGCULWICKt//SNL
V E BARNESICONNCLLYGCRENNELLECULWICKt//SNL
CCLLEYECOCO + // 8 IR+GLPt(C+MUN+OXFtRHEL
R ICI ARDSQN CARNESECRENNELt // BNL+SYRPCUSF
N P SAHIQS I/////////////I///// (RVUE) BNL
AAChENtBERL IN+CERN+LONDON I YP.COLL. +V I ENNA
J ALL I SON //////////////I///////// C)CFQRC
D. C CC LL EY//8 I RY+GLASG+LCh ~ I C+MUN+OXF t RHEL
SCHULTZt /// ILLEARGGiNNEEhCRTHWESTERNEWISC

24 OMEGA- PARTIAL DECAY HCCES

Pl CMEGA- INTG LP)ESCA K-
P2 CMEGP- INTO Xf 0 Pf-
P3 CME GA- IN TQ X I- P I 0

518510
5235 8
52?5 9

444«4¹444 4«4«««444 44444444« 44444444« «44«44444 44«444«44
««« 44« ««44444«4 444444444 44444444« 4«444««44 444444444 444444«44 44444444«

DATA ON MESON RESONANCES

CODE EVENTS (GUANTITY ERROR+ ERRCR- REFERENCE YR TECN SIGN CQYI tNTS
ABCVE

BACKGROUND

CATE
PUNChtQ

CFARGEC PICA (14CE JFC=G--) I=1

SEE LISTINGS CF STABLE PARTICLES

9 NEUTRAL PICN (135« JPG=C"") I=)

ScL LISTINGS CF STABLE PARTICLES

4¹¹««¹4¹4««¹4¹«444««¹«¹«4«¹¹¹¹4«¹44«¹¹¹44«444«¹4««4 44¹««44¹¹44444444«
44444¹ ¹4¹««¹44 444«¹¹4¹¹4¹¹¹«¹¹¹«44¹¹¹¹«¹¹ 4444444«4 444««444« 4« 4444444

M F
M F
M F
M

H

M P
M P

14 EPSILON PASS (YEV)

7GO 0 FELCYAN 65 SPRK
NO EPSILCN SEEN BY CUYLER 67 ( IN EXPERIYENT
FCR AAOTI ER N=GATIVE RESULT SFE BLAIATGV 67
600 APPROX' CCRLETT 67 SP7(K
730e APPROX' YALAYUO 67 RVUE

20 709 16' STRUCALSK 67 HLBC
PREL IY INARY RESL'LT

1 52 PI- P
PT SAME ENERGY) ~

1~ 7 2 5 FI-P
(PREFERREC SOLL T ~ )

2 ~ 3 Plt h

11/67
11/67
7/67
7/67
7/67

SAHICS
BLOKHIN T
BOOT~
KIRZ
BAR ISH
CRAhFQRC
DEL FAER
KALI" US
BROhN
KOPELMAN
LOVELACE
ANDERSCh
HALAYUC

62 PRL 9 139
63 JETP 17 8C
63 PR 132 2314
63 PR 130 24t 1
64 PR 135 8 416
64 PRL 13 421
64 PRL 12 674
64 PRL 1~
65 CORAL GALLES 2
66 PL 22 118
66 PL 22 332
67 PRL 18 89
67 PIIL 19 1C56

+SAC(-YAN LEA+ //////////II/ BNLtCCNY+CCtKY
BLQKHINTSEVA GRE(S INN(K Z(. LKCV t // E(JBNA
+ ABASH IAhi /////////////I ///////////I LRL
tSCHWAR7Z + TRIPP /////////////////// LRL
SPRISFEKURZEPEREZ-YCENDEZEcSCLCYGN II LRL
tGRCSSMANGLLCYD ~ PRICE ~ FGhLER //////III LRL
GEL FPBROEDE PRET ISEJGNESt FRASCATI
+Kt RNPN PL' PQWELL CGhD /II// LRL+W I SCCNS IN

19 BROhiiNtFP IER ///////I/I/I/I/// NQRTHhE STERN
+PLLEN 7 GGCCEiNE MARSHALL + I/ CG LORAL'Ct ICWA
LC V EL ACE G I E INZ 7 CCNNACHIE II CERN
+FUKUI+KESSLER+ // Ch IC+PhLtCTTtYCGILLtCMC
E ~ YiA(. P MUD + P ~ E ~ SCI L E IN I ////I/I///// UC LA

O (4(0) 7 GIGIP I EEGI' IJIG JPG=CPP I I = C

AC (QYPELL ING EU ICENCE FOR NARKGWi RESCNANCEe
CYITTEC FRGY TABLE
SEE NCTE CN SIGYA(410) ANC EPSILON(7CC) BELOW

¹4¹«4¹444444444 ¹¹444¹4¹444444«¹¹4 444444444 44444«444 444444444 44444444«

REFERENCES FCR 5 IGYA
CLARK 65
COHN 65
DURAND 65
FELCYAN 65
FQRINO 65
HAGCP I A K 65
WOLF 65

GGLCHAB E 66
JAB IOL 66
JACCBS 66
JONES 66
LOVELAC E 66
OLSSCN 66

PR 139 81556
PRL 15 9C6
PRL 14 329
PRL 14 869
PL 19 65
PRL 14 1077
PL 19 328

SFRKELEY CONF
PRL 17 1065
UCRL-168 77
PL 21 59C
PL 22 33?

PREPRINI'

+CHR ISTtNSGNtCRCNIN+TURLPV ///// PRINCETON
I-' 0 CCHNEBUGG+//CRNL+TEh)itLNCAR+CGLU+EFINS
L CURAA'C AAiC Y Te CHIU /IIIIIIIIIIII YALE
FELCHPNEFRAT IGHPLPERhtCYCLCRY+/PENNAtCOLUY
+GESSPRCLI ~ LENCINARAt /// ECL+GRSAY+SPCLAY
hPGQPIAN SELOVE Al ITt/PEhhPtSACLAY+BQLQGNA
G WOLF /////////////////II/////////// CESY

102 G ~ GCLCHPBERE YESCN RE V (Eh I//////////I LRL
tJAYEStNGUYEN H(, L KHANH /SACLAY+YALE+CRSAY
L CeJACCSS I/////////////I//////////// LRL
tCALChELLtZPCHARCVtHPRTlhcteLEULERt / CERN
LCVELACE El-E INZ ~ (;CNNACHIE // CERN
MART IAi G ~ GLSSON ///////II////// WISCCNSIN

14 EPSILCN hICTH (YEV)

W F 50 ' 0 FELCYAN 65 SPRK (SEE h'GTE F ABOVE)
W 4CO APPROX' CCREETT 67 SPRK 1 7-2 5 F I- P 7/67
W 150o APPROX' YALAYUD 67 RVUE (PREFERREC SQiLUT ~ I 7/67
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REFERENCES FCR EPS ILCN

FOR NEGATIVE EVIEtNCE FRQ)G Pf PI PHASE SHIFT DETERY IAATIQNS ~ SEE

BIRGE
WOLF
BIRGE
JACCBS
JONES
CQRBcTT
WALKER

65 PR 139 8 1600
65 PL 19 326
66 t'ERKELEY CQi'(F
66 PRL 16 669
66 PL 21 59C
67 PR 156 1JE51
67 PRL 18 63G

+ELY+CICAL+KALYLS+CPYFRIN It IIIII I RLthISC
WCLF IIIIIIIIIIIIIIIIIIIIIIIIIIIIII DESY
tELY+G ICALthAGOF (AN+ / LRLtLCNDCN(UC) thlSC
+SELGVE II//////////////I ////////I/II LRL
+CALGhELLtZACHARCV+hPRTlhG+ELEULER+ I CERN
+CAYERELL+MICCLEYAS+NEWTCh CXF+RLIHERF
tCARRCLLtGARF INKELGGH //III///// W ISCCNSIN

SEE ALSC CISCLSS IGN BY G ~ GCLChPBER ~ BERKELEY CONF' 19667 MESCN REVIEh

BANCER 67
BUHLER 67
BUNIATCV 67
CQRBETT 67
GUTAY 67
JOHNSON 67
MALAYiJC 67
STRUGAL 5 67

SEF. PLSC
WALKER 67
WALKER 67

PR 155 1675 Y BANCER + G ~ L SEA W /////////////////I (;CI
NC 49P 183 tCALPIAZG YASSAMEZ ICHICH(t II CERN+BCLGGNA

HEIDELBERG CONF +ZAVATT INI DE(NET MULLER+ III/ CERN+KPRLSR
PR 156 1451 tCAYERELLttil CQLEYAS+NEhTCh CXF+RL THERF
PRL 18 142 +JGHNSQN+LOEFFLERtMCILWA INt // PURDUEtUCRL

PREPRINT tEISNERtGUTAYtKLEINtPETERctcAf Nlt / PLRCUE
PRL 19 IC5t E.MALAMUD + P E SCHLEIN Ill////////// UCLA

JIhR El-31CO 57RLGPLSKI+CI-UVILQ+IVANGVSKP JA+ //// CUSNA
G GGLOHPLFR ~ MESON kEVIEht PROC 1966 BERKELEY CCNFe
PRL 16 63C +CARRCLL GGARF INKEL ~ Oh //II////// WISCCNSIN
RMP 39 695 W D WALKER ////////////II/////// WISCCNSIN
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g (750} 14 EPS ILON ( 73GE JPG=Ot t ) 1=0

o'(410) and q(730)
Narrow J+ = 0+ pion pion resonances have been claimed at

each of these energies, but the eviderfce is controversial.
There is, however, evidence from several studies of

RHQ (765«JPG=I-t) f=l

9 RVG YASS (YEV)

THcRE ARE hIDE FLUCTLATIQNS IN THE MLASURFD VALUES FGR YP5S AND hICTh CF
THE RHC ~ REPQRTEC MASS VALUES RANGE FRCH 730 TQ 780 YEVG C'EPENGING ON TYPE
OF REACTICN AND CN KINEMAT (CS WIT(. GLT A BETTER UNDER TPACING CF PRCCUC-
T I CN DYNAY ICSG BACKGRQUNC INTERFERENCE ANC FINAL STATE IATERACT ICOS« THE
OETERY IhAT ION GF THE RHQ YASS PNC h(CT). 'IEILL SUFFER FRCY SYSTEMATIC UN-
CERTAINTIES WHIC(- SEEM TC Bt CF TFE QRCEK OF PT LEAST 1C YEV

NOTE IN PARTICULAR TI-E FCLLOW IAG EATR IES ~

AUS LANCER 67 (RHG 0 FRQY E- Et COLLIDING LEAYS)
BAT Ch 67 (Rl-C — IN CHEW-LC)E EXTRAPQLAT ICN)
YALPYUC 67 (RVC 0 FRQY P ICN-PION PHASE SI IFT ANA(. Yc(S)
RQCS 67 (CGYP I LATICN AAC CISCUSS ICN CF RHG+-C fh Pf AiUCL CCLLe)

IT p ~ nTI TT E nT( 77

m+ ~+ 77+mp
that 500 (the I=O, s-wave, TTTT phase shift) is large and slowly
varying between 400 and 600 MeV, and that it is large around
700 MeV.

The most complete and recent study is MALAMUD 67.
Malamud and Schlein find three solutions for 6, two of which
suggest a broad resonance at 730 MeV. The slightly preferred
9olgtion also hints at a lower resonance, e. g. the (T (40 0) .

M+ R
M+

M+ R
M+
M+
M+

H+ AVG

Ht S
H+
Ht
Ht
H+ A

H+ A

H+
H+ AVG

760eG
760
765 G

783 ' 0
758.0

~ e o e e
759 OCQO

750 0
755o
730e
748 ' 0
774

SEE RODS 6 I R
~ e e e e

744~()757

1CLT 4
t

2"3 PI+ P
2 ~ 1 Plt P

TCLT 2 ~ 5

CARYQNY 64 HBC
ARMtNISt 65 HCC
ALFF-STE I 66 HBC
JAMES 66 YBC
JAMES 66 HBC

9 ' 0
10
5e0
6 0

10 0
e e ~ ~

7 ' C711 AVERAGE (ERROR, INCLLQES SCALE FACTCR = INC)

3eC BALTAY 66 HBC
10e ALLES-BCR 67 HBC
11 6ARLCh 67 hBC
12 0 FCSTER 67 VBL
2. RCGS 67 RVLC

VUE FQR DEPENDFACt CN YQM TRANSFER
e e e

7G61?4 AVERAGE (ERROR (NCLUOES

C C PBPRP
5 ' 7 PBAR P 12/661.2 PBAR P 11/66
PEAR P PT REST 9/67
Pf N CL-2-SGCY 7/67

TYPE OF REACTICN 7/67

cCALE FACTCR = 1 ' 2)
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— ANY CHARACTER IN THESE COLUMNS MEANS THAT THE DATA HAS NOT SEEN AVERAGED. —

jiIESON RESONANCES
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Ho
MO

Mo
HO

Ho
No
HO
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'

HO
HO

Ho
MO

HO

Ho
MO

Mo
Ho
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Mo

Ho
Mo
HO
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MO

Ho
NO

NO
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MO

Ho
HO

MO

HO

MO

MO
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Mo
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130
A

R
R
R
R 1054I
R

G

R

R

AVG

748»0
775 0
766%0
772 ~ 0
760 0
710 0
765% 0
754%
149~ 0
752%0
755%0
751
764%
7?7»0
775 0
766% 0

~ %»
758»9347

5 0
19' 0

5 ' 0
5 ' 0
5 ' 0
5
3 ' 0

14 ' 0
5 ' 0
5
4 ~

6 ~ 0
5 ' 0
5 0

KENhiEY
GUIRAGGSS
BLIEGEN
FIGECARC
HAGGP I Ah 1
I",AGGP I AN2
HAGCP IAh2
JAGQBS
WEST
BANNER
BATCH
CLEAR
E I SNER
MILLER
YILLER
HILLER

62 HBC
63 HSC
65 YHSP
66 SPRK
66 HBC
66 HBC
66 I'BG
66 HBC
66 HBG
67 YMS
67 VBC
61 hBG
67 HBC
67 HSC
67 HBC
67 HBG

3-5 P I- P
2%5 Pl-eT GUTle
3%0 PI- P
2 14 P I-P
2 ~ 14 PI-PILGW T
2-3 Pf-yt C4T 6
2%1 Pl — P
1%8 PI-F I C+I Y

2 ~ 8 PI- P
3 PI- P
4%2 P I-P
2 ~ 7 Pl- ~ 7 CI t 5
2 7 Pl- ~ T GLTIG
2 1 PI-yT GUTZG

11/66

9/67
9/67
1/61

9/67
10/67

1/67
9/67

SAMIQS 62 HBG
ABOLINS 63 HBC
Gl. IRAGGcS 63 I SC
GCLCHABER 64 VBC
ALYLA 65 DBC
CLARK 65 SPRK
CI.ARK 65 SPRK

1SG 750%0 20%0
3CQ 760 0 1C C
160 775%0
5CO 770»0 1C AC

735 0 10 0
750%0
736»0

AT Pl Pl SCATT»ANGLE 'QF SG
153%0

AT PI Pf SCAtt»ANGLE OF SO
763»0
750 0 15' 0
768 0 14 ' 0
750%0 5»C
75 1% 6 ~

713»D 12»G
715»Q 5%0
770 0 5 0
770» 5 ~

C
0
C
C
C2 2K-P
CC15PI-P

CEG WIT&QUT INTERFEREhGE WITH NQh'RES BAGKCD
0 1%5 P I- PCLARK 65 SPRK

DEG ~ ALLGWING FOR INTERF ~ HITh NQNAES ~ BAGKGD
C 4%0 PI- P
C 2%0 PI- P
0 5 ~ 7 PBAAP
C 2-3 PI+ P
C 0 0 PEAAP
G 7»0 PI- P
C 3 ' 0 Pf- P
C 2%14 PI-P
C 2 ~ 1 PI-o TCUT 12
C 2 3 Pl-yt G{T
C 2»l Pf+ P
0 2»l PI- P
0 5%1 Pl+C 9/67

CERACQ 65 DBC
GI;TAY 65 I.:BG
AGCENS I 66 HBG
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BALTAY . 66 I'BG
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JAMES 66 )IBG
WESt 66 VSC
ARMENISE 67 DBC

9/67
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765 0 8 G
760% 0 3 ~ 0
716%0 2 ' 0
764.0 11.G
768%0 2 ' 0
745% 9~
766» 3 %

327 75G» 1C»
184 755% 5 ~
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781% 3%
755%0 12 ~ 0

E+E- GGLL ID ~ BEAY 10/67
C I 7 P I-P 9/67
0 l»2 PBAR P 11/66
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C 3 ~ 3 ~ 6 PEAR P 7/67
0 3y3%6 PSAR P 7/67

AUSLA4GEA 67 SPRK
SAGDN 67 I'BC
BARLCM 61 VBC
CLEAR 67 HBC
GANYSZ 67 VBC
DANYSZ 67 HBC

C 4%2 Pf-F
C PBAR P LIT REST
0 2 4 Pf- P
C 8%0 P I-P
C P I+0 I SEE NOTE C
C P I-P t SEE NOTE C

C 2 7 Pf-g T CUT2C
0 8 0 Pf- P

9/67
9/67
7/67

11/67
7/67
7/6?

E ISNER 67 HBG
FQSTER 67 HBC
HUWE 67 HSC
LAMSA 67 I'BG
MALAHUD 67 RVI.'E
YALAYUD 67 RVUE
HILLER 67 VBG
PCIRIER 61 HSC

76 1% 3%
766%
765 ~ 0 4 ' 0
767%0 2 ' 0
710 0 4 0
777»0 5 0
?aO. 2 ~

SEE AOGS 67 RV{.E FQR CEPENC
~ ~ ~ % % % ~ ~ »

11/6?
7/67
7/67

RQQS 67 RV4E C Pl N CU-2-SQCY
ENCE CN HOM TRANSFER AhG TYPE OF REAGTICN
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A S6
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P

R

S
P
5
R
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P
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S
R

P
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W 184
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R

C

0
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150~ 0
175 0
90 ' 0

210' 0
130 0
110 0
130 0
150%0

80»Q
150 0

12 0
100' 0
174 '
175 0

57%0
12O. Q

130%0
135 0
141%
103 0
173' 0
164' 0
130
ASSURY 6

93%0
148 ~ 0
92»

150 0
135'
. 28

ICTH UNL'S4
166'
153 0
152
ill»
149~ 0
154%0
160 0
135»0

~ ~ ~
133%0736

C
C
C
G

C
C 2 ' 2 K- F
0040PI-P
C 2%0 PI- P
C
0 5%1 PBAAP
C 2-3 PI+ P
c o.o peAAp
C 5-6 GAY P
0 1 ~ 0 PI- P
0 3 0 Pf- P

2 ~ 14 P I-P
2% 14 P I-P ~ LGW T

0 2"3 Pf-tT G4T 4
C 2 I PI+ P
C 2 1 PI- P

5%1 Pf+C
0 GAMMA + Pe

GLGTICN PRGGESS
EtE CQLLIC ~ BEAY

C 1 7 PI-F
c 1.2 peAA p

GAMYA(H+G+AL)
C 3i3~ 6 PEAR P
C 3|3~ 6 PEAR P

20% 0 SAM IQS
GUIRAGQSS
ABQLINS
BGNDAR
GGLGVABEA
ALYEA
C'LARK
DERACG
Gl.'T AY

LANZERQTT
ACCENS I
ALFF-STEI
BALTAY
CAMBRIDGE

I
2
2

III

R

Y

62 I'BC
63 HBC
63 HBC
64 HBC
64 VBG
65 GSC
65 SPRK
65 HBG
65 VBG
65 CNTA
66 HBC
66 HBC
bb VBC
66 rec
66 HBG
66 HSC
66 HBG
66 HBG
66 HSC
66 HBC
66 HBC
67 OBC
67 CNTR

CE CF PAC
67 SPRK
67 rec
67 HBC
67 SPRK
67 I'BC
61 rec

lC»G

20 ' G

15~ 0
10' 0
30 Q

31»

25 ~ 0 15~ 0 CASQN
1C~ 0 HAGGPIAN
2G ~ G HAGGP IAN
2C ~ C HAGGP IAN
10' JACGBS
13~ 0 JAMES
13 0 ME ST

5 ' G ARMENI SE
5 ~ AS BURY 2

7 GCRRECT' FCR MASS CEPENDE
15~ 0 AUSLAI{DE

8 c BACGN
42 ~ BARLQM
30»0 BLECVSG&
25 ' DANYSZ
15~ DANYSZ

ALLY SHALL
ll ~ E I SNER
10 0 FCSTER
15» HliWE

8% LAMSA
5%0 HALAINUO

8 ~ 0 YALAYUD
15' G YILLER
10 0 PGIRIER

~ ~ %»
9 ' 3518 AVERAGE (ERROR

67 HBC
61 HBC
67 HBC
67 HSC
67 RV4E
67 RVUE
67 HSG
61 HSC

0 4 ~ 2 Pl-F
C PBAR P AT RESTC24PI-P
0 8 ~ 0 P I-P
C PI-PgSEE NOTE C
C P I+P ~ S EE NOTE C

C 2 ~ 7 PI- ~ T GLTZC
C S.O Pf- P

INCLUDEc SCALE FACTOR - 2 ~ 1)
290 110»Q CHADWICK 63 HSC + G

96 30~ FRENCH 67 VBG &-C 3-4 PBAR P

125 0 15~ LEE 65 HBC -C

170 0 WGLF 65 RV4E
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A EXPEAIMEhTAL ACCURACIES CF AEQLT 1G MEV ~ SEE RGCS 61 RVUE ~
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FACY PHASE SI.IFT ANALYSIS
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S-WAVE SREIT-WIGNER Ff T GAhNCT BE GQYEINED WITI- GTVER VALLES
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744» 9% FRENCH 67 HBC

AVG AVERAGE (ERROR INCLUDEc

+-C
2%5 P(BAR)Pt-c 3-4 peAA p

SCALE FAG?CA = 1%4)

9/67
6/67

240 752%0
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AL ITTI 63 I'BC
LEE 65 HBG

-0
-C

FRGY CHE'M-LCW EXTRAPGLAT IGN
P & QTGP ROC I.GT I GN
FRCY PHASE Sl- IF T ANALYSIS
INGLUGEG IN RODS 67 RVUE
5-WAVE SREIT-WIGNER F I T ~ GAANGT SE CGYSINEC Milli. CThER VALI;ES

740%0 10%0 LANZERGTT 65 CNTA 0 GAMBIA P
728 ' 0 8 ~ 0 CAMBRIDGE 66 HSC C 1 0-6 ' 0 GAMYA P
728 0 6 0 ERBE 67 HBG G 3 5-5 ' E GAYYA P

IN GANMA P TG RHG 0 PE TI.E RI. Q MASS APPEARS SHIFTEC ~

FCR GDRREGTEC VALUES SEE BELCH'
165% 5% ASBljRY 2 67 CNTA C GAYHA + Pe
ASSURY 61 CQRREGT FCR HASS CEPENQENGE OF PAGCLGTIQN PACGESS

15GO 774» 3 ~ ERBG 67 VBC C 1 4-5 ' 6 GAMYA P 7/6?
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P3
P4
P5
P6

Rl
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Rho rNTG YU+ Y4-
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AI. Q INTO 4P I/ZPI

Rrc+- INTO (Pt+- PI+ PI- Pfo) / (PI+- PIC)
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0 ~ ol CR LESS DEUTSCHYA 66 HBC
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0 ~ 0635 0 ~ 004 J A hI E 5 66 Ii BC
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5 eS 8
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5 es 0
S 3S 3

eS14
S 45 4

(FZ)/(Pl)

0
0 3 ~ Zg4 ~ 2 PI-P

2 ' 5-5 ' 8 GAYMA F
7/67

10/67

3-5 PI- P
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+- FI+- P AEGVE 2 ~ 5
+ 11/66

9 RHG(0) - RhG(+-) MASS CIFFERENGE

5 ~ 7 2 ~ 2 RCGS 67 RV4E
ERRCR STAtISTICAL QNLY» SEE GGMYENT Qh RHQ IIASS
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E+E- GCLL ID ~ BEAY

AcSLME SU(3)iYIXING
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9/67
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W-
W-
I{-
M-
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R
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150' 0
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20 ~ 0
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+- 0%0 PBAAP
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66 YHSF
66 VBG
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67 HBC
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C

0

W

AVG

I NTQ (YL+ YU-)/(P I & P I-) (UN IO&&-4) lP6)/('Pl)
0 33 0 lb 0 ~ 01 DE PAGTER 66 CNtA 0 5 ~ 2 GAY P

fiE PAGTER 66 SUPERSECEC BY WEINSTEIN 67 SELCh
14 0 QP, LESS hERTZBAGI- 67 SPRK
0 97 0 ~ 31 0 33 HYAYS 67 SPRK ll Pl- LI H 6/6?
0 51 C 12 WEHMANN 67 SPRK C 12 Pl- CN CIFE 6/61
A CCRREGTION OF ll PEA CENT FOR CYEGA CohTAYINATIQN Ih THE
DATA GF WEHYANN bi IS BASED ON SL(3)
0 5'S 0% 15 WE INSTE IK 67 CNTR PHCTQPRGCUGT I Ch 10/67

~ ~ ~ % ~

%5751 »C899 AVERAGE (ERRQR INCLUDEc cCAI E FACTCA = I G)

ANGERSGhi 61 PRL 6 365
KENNEY 62 PR 126 736
SAH I GS 62 PRL 9 139
xUohG 62 pR 128 1849

AhCERSQN BANG BI.RKE CARYChV SCHYITZ // LRL
V P KENNEYiW C SI'EPHARDtG C GALL /KENTUCKY
SAMIGSieACHYAN LEA+ // ehL+GCNY+CQLUY&KENT
NGUYEN I.UI. XI;GNGIGERALD R LYNCH ////// LRL

C e4 4ee 444iI44440 44444t440 OII4444444 444404444 444444IIOS 444444444 444044444 '

REFERENCES FGR R&C



RosENFELD ET AL. Data On Particles and meson/Jnt States

ANY CHARACTER IN THESE COLUMNS MEANS THAT THE DATA HAS NOT SEEN AVERAGED. -

MESON RESONANCES

ABO(. INS 63
AL I TTI 63
CHACWICK 63
GUIRAGOS 63
SACLAY 63

BATON 64

PRL 11 381
NC 29 515
PRL 10 62
PRL 11 85
SIENA CONF

NC 35 713

1 239

BONCAR 64 'NC 31 729
CARYCNY 64 DUBNA CONF 1 486
DAUD IN 64 Rf PGRT CEA-R-2525
GGLCI'. ABE 64 PRL 12 336

ALYEA
AR HEMI 5 E
BLI EDEN
CLARK
DERACO
Gvl'AY
LANZERGT
LEE
WOLF
ZDANIS

65
65
65
65
65
65
65
65
65
65

PL '15 82
NC 37 361
PL 19 444
PR 13'S 8 1556
PRL 14 872
NC 39 381
PRL 15 21G
MICH 04938
PL 19 328
PRL 14 721

ACCCNS I 66
ALFF-STE 66
BALTAY 66
BL I EDEN 66
CAMBRICG 66
CASCN 66
DE PAGTE 66
DEUTSCHY 66
FERBEL 66
FIDECARO 66
HAGCP(41 66
HAGOPI42 66
HUSGN 66
JACOBS 66
JAHES 66
HEST bb

PL 20 557
PR 145 1072
PR 145 I IC3
NC 43 71
PR 146 994
PR 148 1282
PRL 16 35
PL 20 82
PL 21 111
PL 23 163
PR 145 1128
PR 152 1183
PL 20 91

UCRL-16877
PR 142 896
PR 14S 1089 ~

ALLES-BO 67 NC 50 A 776
ARHEhfSE 67 HEIDELBERG CGNF ~

ASBURY 1 67 PRL IS 869
ASBLRY 2 67 PRL 1S 865
AUGUSTIN 67 PREPRIMT LAL1181
AUSLANCE 67 PL 25 8 433

ALSC 67 HEIDELBERG CONF'
BANNER 67 PL 25 8 300
BACON 67 PR 157 1263
BARLCW 67 Nc 504 7GI
BATON 67 PL 25 8 419

ALSC 67 NP 8 3 349
BLECHSCH 67 HEIOELBERG CONF»
CHUNG 67 4CRL-16861
CLAYTON 67 HEIDELEERG CONF'
CLEAR 67 NC 494 399
DANYSZ ' 67 NC TO SE PUBS
ElsNER 67 pR TG BE pUBL ~
ERBE 67 NC 48A 262
FRENCH 67 CERN/TC/PH ~ 66-31
FOSTER 67 HEIDfLBERG CONF
HERTZBAC 67 PR 155 1461

(SEE ALSC ZDANIS 65)
HILPER1 67 HffDELBERG CONF ~

HUHE 67 PL 248 252
HYAYS 67 PL 248 634
KHACHATI. 67 PL 248 349
LAHSA 67 PREPS INT
MALAMUD 67 HEIOELBERG CONF»
MILLER 67 PR 153 14i23
PG I RIER 67 PREPR INT
RGOS 67 NP 8 2 615
HEHYANN 67 PRL 18 929
HEINSTEI 67 SLAC SYVPOSIUH

AEOLINS LANCER VEVLHGP NGLVEN YAGER / UCSD
ALIT f I ~ BATON ~ ARVENISE+/SAC+CR54Y+SAR ft SOLO
CI ACWICK ~ CAVIESrCERRICKrCRESTI + I CXF+PAG
ZAVEN G4 IR AGO SS I AN /III///II/I/I/I/I// LRL
SACLAY+GRSAY+BAR I + BOLOGhA(CDLLABORAT ICN)

BATON BERTHELQT ALLES ~ SGRELLI + /CEN+EGLOG
BCNCAR+//AACHENt 8 IBM+BONN t CE SYt IHP CQ L+YP I
CARMGhYeHQAeLANCEReNG H XLChGeYAGER //UCSD
CAUclh ~ JAB IGL ~ MChGELLI + /III/ SACLAYtBARI
GCLCHABERrBROWN ~ KAOYK ~ SHEN ~ TRILLING/LRL+Uc

ALYFA CRfTTENOEN HARTIN RhCCE + /I INCIANA
SACLAY+CRSAY+BAR I+BOLOGN4 (CCI.LABORAT ION )
CERN VISSING PASS SPECTRCVETER GROUP//CCRN
A CLARK ~ CI RISTENSON CRONlh ~ TLRLAY/PRIhCETC
GERAGG ~ KENNEY ~ PC IRIEReSHEPI-ARD//NOTRE DAME

GLTAYeLANNUTTlr TLLI //ll/Ill/i///I FLCRIDA
LANZERGTTI ~ BLUMENTHALeEHK ~ FAISSLER +/I-ARVC
YCNG-YUNG LEE /IIIIIIIIIIII/IIII/ MICI. IGAN
G HOLF /Ill/Ill/Ill/Ill//Ill/I/IIII/ DESY
ZCANIseYAGANSKYeKRAEYER + ///I///I JI-I.+BNL

ACCENS le ALLES-BCRELL I eFRfhCI. r FR I SK+// CERN
ALFF-S Tf IN BERGER r BERLEYe BR I.GGER+//CQL+RUTG
t F RAN Z I N I e L ti TJEh S e 5E V ER fh 5 e T YC K Qt IC0 L 4 M 8 I A

CERN Y I 55 ING YAS S SP ECTRC Y ET ER GROUP//CERN
CAMBRIDGE 848BLE CHAYBER GRCLP //VIT+I ARV+
N M CA SON // WI SCCNSI N

DE PAGTER+//CAM EL ACC+Y lltNORThEAST+ SLAC
0EUTSCHYANN ~ STEINBERG +I/44CI. +BERL IN+ CERN
FERBEL /I/I/II//////IIII/////I// ROCHESTER
G+H F I DCCAROe J PCIRIEReP SCI. IAVCN // CERN
HAGCPIAheSELCVEeALITTte84TCNt//PENN+SDCLAV
HAGCPIANrPAN // PENNSYLVAhIArLRL-BERKELEY
HLSCNrAL(. ARD ~ QRIJARD ~ HENhESSV + //QRSAY+EP
L D JACOBS II/I//////III/I/I/I/ I/I/I// LRL
F E J4MES ~ KRAYB ILL ////II/ VALE+BRQQKI-AVEN
WEST ~ BOVDeERWINrhALKER /I/II///I k ISCCNSIN

ALLES-BGRELLleFRENCHrFRISKr+ /I/ CERN+BONN
+CHID INI ~ FOR INOt//BAR t+BCLCGN+F IRENZ+CRSAY
+EECKER+BERTRAHt JQOSt JORCAN+ TING+/OESV+COL
+eECKER+BERTRAM+JOOS+JORCAh+TING+/DESV+COL
+etZGT+euON+HAISSINSKI+LALA)iNE+ /I/ CRSAY
AI. SLANDER 84CKER PESTOV ~ 5 ICCROV+/NOVOS IBIR
(CUCTED IN RAP STALK BY Ho JCGS)
+FAYOI. XeHAMELeZSEYBERYeCI-EZE+//SACLAY+CAEN
+F ICKINGfR, HILL ~ I-QPK INS RCBINSQN+ // BNL
tLILLESTQL+MQNTANETt/CERNtCCFt IRtL I VERPQOL
J ~ BATCNeG»LAURENSe J ~ REIGhtER II SACLAV

BLECHSCI'. HIDT ~ DQhceELSNER I-EINLGTH+ // DESY
5»U»CI UNG ~ 0 ~ I ~ DAVLe J ~ KIRZeC ~ H ~ MILLER / LRL
+VASONrYUtRHEAGrF ILIPPAS+ II LPOCL+ATHCNS
+JG)iNSTQN+COOPERtVANNERth4LKER+/TGtAhL+WIS
PANYSZ+FRENCH+S I YAK lll/I////I/I/I/I/ CERN
+JOHNSON+KLEIN+PETERS+SAI. NIt YEN+ // PLRGUE
teQTTCHERtHCEBEst)iAR IGEL+LLKE+ II/ ABEDHHV
+KINSCN+MCGONAI. C+RIDDIFORC+ /I// CERN+BIRY
tGAVILLEl'eLABROSSEeHGNTAhET+ // CERh+CDF
HERTZBACH KRAEMER ~ MACANSK I e ZCAN(st/Jl'LteNL

h ILPER T+// AACHt BCRL+BONht I.AYB+HE I D+ YLN I CH

+YARCUI T+QPPENHE IVER+SCHL(. TZ+WILSON /I COL
+KOCHtPELLETT+PCTTER+VONLfMCERN+ /CERh+VUN
KI-ACIiATLRYAN+AZIYCV+BALCINteELO4SGV+/CUBNA
tCASQNt6ISHAStCERAOO+GRGVfst II/ NGTREDAHE
+Scl LE IN e TR IPPE BROWN ~ GICAI. // UCL 4+LRL
MILLERrGUTAY ~ JQ) NSON ~ LOEFFLER + I/ PLRCUE
te I SWA 5 ecA SON e GERAOQ r KEN)iiE'Vt//NCTRDAYt PENN
H RQCS // CERN
+ENGELS+ /I/ HARVAROtCMRLtSLAC+CGRN+YCGILL
R ~ WEINSTEIN ~ RAP ~ TALK /II/ CEAtNGRTHEASTERN

QHCGA FULL WIDTH IYEV)

34 900 3' 0
13' 4 2»0

M 11 6 3 0
DATA INCLUCEC IN

333 20 0 CR LESS
155 12e3 2 G

~ ~ e e ~ ~ ~ ~ ~
12e 1500 1e2792AVG

ARHENTERC 63 HSC
HILLCR C 65 HBC
FILLER C 65 HSC

SARASI. 67 BELOW
JAMES 66 HBC
BARASH 67 HBC

SE'EN WI Th K+ K-
SEEN Htlh K1 K1

SEEN MITI. Kl Kl

AVERAGE (ERROR INCLI'DES SCALE FACTCII ~ I ~ C)

II1
P2
P3
P4
P5
P&
P7
PB
P9
P10

CYEGA
OVEGA
CYEGA
CYEGA
CVEGA
QYEGA
CYEGA
CYEGA
CYEGA
QYEGA

1 CHEGA PARTIAL CECAY HGCES

INTC Pl+ Pl- PIO
INTO Pl+ Pl- (VICLATES G)
INTO Pl+ PI- GAVYA

INTO PI0 GAMMA

INTO 2PIC GAVHA

INTQ HU+ HU-
INT0 'E+ C-
INTQ ETA GAMMA

INTO ETA P(0 {VIOLATES C)
INTO 3 GAHYA

5 85 85 9
5 85 8
5 es as 0
S 95 0
5 95 95 0
5 45 4
$35 3
5145 0
514S 9
5 05 05 0

1 OHEGA BRANChtNG RATIOS

Rl t C VEGA
Rl
R1 20
Rl 35
Rl
R1 65
Rl 850
R1 348
Rl
Rl 19
Rl
Rl AVG

I NT 0 NCLI IR4L I {P I+
0 17 0»04
0 11 0 02
0F 08 0 ' 03
0 13 0 035
0 ~ 10 G 04
0 134 0»G26
0 ' GS7 0 ' 016
Oe06 0»05
0»10 0 ' 03

~ ~ ~ o ~ ~ ~ ~

~ 1043 ~ 0091

P I- P IG)
ARMFNTERC
BUSCI'BECK
KRAEVER
HILLER C

AI. FF-STE I
GIGIUGNC
FLATTE

0 02 JAHES
BARASH

{P4+P 5) I (P 1)
63 Iiec
63 Iiec
64 DBC
65 HSC
66 hBC CCRR»BY SCHLI. TZ{COL)
66 CNTR
66 HSC
66 HBC
67 IJBC

AVERAGE (ERROR INCLUDES SCALE FACTCR ~ lec)

7/67

R2 t CMEGA
R2
R2
R2
R2 1CO
R2
R2
R2
R2
R2
R2
R2
R2
R2
RZ ~
R2
R2 4
R2
R2 ' ~
R2 AVG

PIC)
84TTCN
ALI TTI
ARMENTERC
F I CK INGE R

KRAEVER
L(IT JENS
WALKER
BATCN
CLARK
HILLER C
ALFF-STE I
FLATTE
FLATTE
RQGS
RCOS
RODS
RCGS

(P2)/{Pl)INTO (Plt Pl-)/(P
0»010 QR LESS
0»07
Oe05 OR LESS
0 05 OR GREATER
0»05 QR LESS
0 005 QR LESS
0»018 0»012
Ge04 OR GREATER
Oe010 GR LESS
0»035 CR LESS
0 02 OR LCSS
0»029 0»011
0»082 G»02C
0 07 0 06
0 ~ 017 0 ~ 035
0 00 G G 1
0 12 0 04

e o o o o e ~ ~

0229 0065

I t P I-
62 HBC
63 HSC
63 HBC
63 I'BC
64 OBC
64 RVLE
64 RVUE
65 HBC
65 SPRK
65 HBC
66 HBC
66 HSC
66 )iSC
67 RVUE
67 RVUE
67 RVLE
67 RVUE

hC INTERFERENCE
0 OC6

11/66
0 ' GC9

0 ~ 11
0 ' 026

0 22

INTERFERENCE
hc IN TERFER ENCE

hc INTER' T»LTD 10 7!67
INTERF ~ T ~ LT ~ 1C 7I67
NC INTER' T~IG-30 7/67
INTER F ~ T~1c-3C 7/67

AVERAGE (ERROR INCLUDES SCALE FACTCR ~ 1~ C)

R3
R3
R3 N

R3 N

R3 ~

CYEGA

13
10/67
10/67

R4
R4

CYEGA INTO (Pl+ Pl- GAVMA)/(P I+ PI- PIG)
0 05 QR LESS FLATTE 66 HBC

{P3)l(P1)

INTO tPIC GAMMA) / (Plt PI- PIG) {P4)/(P'1)
0 125 0 G25 eARvtN 64 pxec
0 15 0 06 BAGLIN 66 HLBC
BAGLIN 66 SUPERSECED EY JACCUET 67 BELOW

Ge13 0 ' 04 JACCUET 67 HLBC

gg (785) 1 OMEGA (783 JPG=1—) I C

1 OMEGA H455 {MEV)

400
64

650
34

220

M

H

M

M

H

H

H

M

M

M

M

M

H

M

M

M

M AVG

H

333
2198

155

782 ~ 0
779 ' 4
782 ' 0
784 0 1 0
78100 2 ' 0
785»& 1 2
780»8 2»0

ALFF 62 HBC
ARMENTERC 62 HBC
MURRAY 63 HSC
ARMENTERQ 63 VBC
KRAEHER 64 DBC
HILLER C 65 HBC
MILLER C 65 HBC

DATA INCLUDED tN BARAsh 67 BELOW
JAMES 66 IiBC
BALTAY 67 IiBC
eARAsH 67 Hec
CLAYTON &7 HBC
GCShAW 67 HBC
JACCUET 67 IiLBC
KEY 67 HSC

AVERAGE (ERROR INCLUDES

786 e 0 I ~ 0
783» I 0»7
779 ~ 5 I ~ 5
784» 0 2 ~ 8
7855 33
782 0 5 0
784 ' 8 .1~ 1

o» o e o o ~ e
783' 2915 6729

(SEE IGEGGRAY)

SEEN 'WITI. K+K-
SEEN Wf TI- Kl Kl

c 0 peAR p
0 PBAR TC K1K1CV 11/66

2 ~ 5 P (BAR) P 9/67
3 ~ 5 K+ P 7/67

IC/67
3 Pf-P 11/67

SCALE FACTCR ~ I 8)

ttttttttt ttttttttt ttttttttt ttttttttt ttttttttt ttttttttt ttttttttt
ttttttttt ttttttttt ttttttttt ttttttttt ttttttttt ttttttttt ttttttttt

R5
R5
R5
R5
R5
R5
R5 4
R5 4
R5
R5
R5

CYEGA

20

13

INTO(ft E-)/(Pl+ PI- PIO) (UNITS
3~ 9 1~ 5 GR LC55 BARHIN
2»8 GR I.ESS BEZAGUET
Oe20 0»12 BINNIE
le4 CR LESS G4LTIERI
0 3 OR LFSS FLATl'E
0»11 0 ' 03 AZ I VGV

RESLLT GOT CHANGEC BY MCRE TIiAN I
0 10 0 17 0 ' 075 HERTZBACI-
Oe048 Oe015 0 ' G48 KHACIiATLR

10tt-3) (P7) I (Pl)
63 PBC
64 FSC
65 SPRK
65 I'. BC
66 H8C
66 SPRY 4 PI- P
5»C ~ (SEE Kl-ACHATURIAN 67)
67 SPRK ASS(jME SU(3)+YIXlhG
67 SPRK ASSUME SU(3)+YIXlhG

Rb. t CHEGA INTO (Yl.+ YU-)/(Pl+ Pl- PIC) {UNIT5 10tt-3) {P6)/(Pl)
Rb 1 2 CR (.ESS GALTIERI 65 HBC
Rb 1 7 OR 'LESS FLATTE 66 HSC

R7 t CYEGA INTO (2PIG GAMY)/(Pt0 GAVHA) (P5)/(P4)
R7 0 1 OR LESS BAR)i IN 64 PXBC

R8 t CYEGA IN'fQ(ETA PIG +ETA C4H)/(PI+PI-PIG) (PB+P9)/(P1)
RB 0 ~ 017 CR LESS FLATTE 66 hBC
RB 0 ' 026 QR LESS JACCUET 67 HLBC CL0»90

R9 t CYEGA INTO (NE4TRALS) / (CHARGED)
R9 0»124 C ~ 021 FELDVAN 67 SPRK 1 ~ 2 Pf- P

R10 t CVEG4 fNTG (2PIG GAMVA)/(PI+PI-PIG) (P5) /(P1)
R10 0 ~ 1 OR LESS JACCUET 67 HLSC CL 0 ' 90

5/67

5/67

10/67

3/67

10/67
)IEIGHTED AUERAGE 783.279 t 0.719

SCALE c 1.91 CHISQ = 29.1 C{)NLEV ~ 0.000 R11 t OMEGA INTO (3 GA&HA)/(PIC GAVHA) {PIG)l(P4)
R11 0 ' 35 CR LESS KANAREK 66 XEBC 11/67

tttttt ttttttttt ttttttttt ttttttttt ttttttttt ttttttttt ttttttttt ttttttttt
REFERENCES FCR CYEGA

~ GQSHALI
~ ~ ~ ~ BARASH

~ ~ ~ SALTAY
~ ~ ~ ~ JAMES

' ~ MILLER 0
~ ~ ~ ~ KRAEMER

~ ARMENTERD
~ ~ ARMENTERQ

~ . ALFF

67 HSC
67 HBC
67 HBC
66 HBC
65 HBC
64 DBC
63 HBC

62 HBC
62 HBC

HAGLIC 61
PEVSNER 61
XUONG 61
ALFF 62
ARMENTE R 62
BUTTON 62
STEVENSO 62

PRL 7 178
PRL 7 421
PRL 7 327
PRL 9 '325
CERN CONF 90
PR 126 1858
PR 125 687

AL ITTI 63
ARMENTE R 63
SARY IN 63
BLRTHELC 63
BUSCHBEC 63
FICKINGE 63
GELFANO 63
HURRAY 63

NC 29 515,
SIENA CONF. 1 296
SIENA CONF 1 207
SIENA CCNF 2 60
SIENA CQMF 1 166
PRL 10 457
PR(. 11 436
PL 7 358

8 HAGL lceALVAREZ ~ ROSENFELCrSTEVENSON I/LRL
PE VSNER ~ KRAEHER e NUSSBAUV ~ R I CHARD+/I/ J) U+Nle

NGUYEN VUU X(iONGeGERALO R LYNCH IIIII LRL
ALFF ~ BCRLEYeCOLLEYeGELFAhC +//COLU+R4TGERS
R ARHENTEROS ~ R BLCCE + I/ CERN+COLL+FRANCE
BLTTON KALBFLE(SCI' LYNCH ~ VAGLIC + II/ LRL
STEVENSQNeALVAREZeHAGLIceRCSENFELO III LRL

ALITT I BATGNeBERlVELOT+I/LPCI 8+PAR+SARI+BC
ARHENTERQS ~ ECWARCSeJACOBSEN+ I/ CERN+PARIS
BARYINeCOLGOLENKCeKRESl'NIKCV+ ////// ITtP
4 BERTHELGT /I///I///II////IIII CEN-SACLAY
BI.SCHBECKeCZAPP+ II/ VIEHNAtCERN+AMSTtRCAY
H J FICKINGEReG K ROBINSChrt SALANT I/ BNL
GELFANDrMILLERrNLSS84UHeRATAUt /COLUY+RUTG
Ht, RRAVrFERRQI. UZZ(rHUMEesl-AFER»SQLHITZ+/LRL

Cl

it
o
oI

Cl

~I'
ID

OMEGA MESGII MASS (MEV)

CI

Gl

BARYIN 64 JETP 18 1289
BEZAGUET 64 PL 12 70
KRAEMER 64 PR 136 8 49&
LUTJENS 64 PRL 12 517
WALKER 64 PL 8 208

BARYIN coLGQLENKc KRfsTNIKcv + ///I/ ITfp
BEZAGI ET ~ NGUVEN KHAC ~ ROUSSET+/IPAR+BERG+LG
KRAEMER I'.ADANSKV ~ VEEReFIELL'5+//JHUthlitWGOG
G LUTJCNs, J sift) eERCER IIIIIII COLLYB IA
WALKERreOVD

SHERWIN

SATTERELCV +// WISCCNSIN



100 REVIEW OZ MODERN PHYSICS ~ JANUARY 1968

=-ANY CHARACTER IN THESE COLUMNS MEANS THAT THE DATA HAS NQT BEEN AVERAGED,

MESON RESONANCES

BATCh 65 NC 35 713
81Nh' IE 65 PL 18 346
CLARK 65 PR 13$ 6 1556
GALT IFR I 65 PRL 14 2?9
MI LLiR C 65 CU-237(NEVIS 131)

Y ILL ER 65 (NCL(, CFS DATA QF
LOANIS 65 PRL 14 721

BATCh, BERTHELOT, CELER, BEAECETT[t/SACtEGLQG
8 INN[EqCUANEyJANE, H JQMC5t// IC-LOND+VANCH5
CLARKE CER I 5 TENSCh t CROM [N t TLR LAY//PR IhC ETON
A BAREARO GALTIER I ~ R 0 TRIPP ///////// LRL
DAVID C MILLER (THES(S) //////// CGL(. VBIA
GELFAND 63 ABOVE
ZCANIS, YACANSKY ~ KRAED ER ~ I-ERTZBACHt/Jk L+BNL

RB
Re

ETA PRIVE INTO (P [C E+ E- ) /'lC TAL hl. Y 6
0 013 QK LESS Rt TTENBER 65 HBC C'EN 12345

R9 4 ETA PRIME INTO (F TA E+ E- ) /TCTAL hLY 7
R9 0 ~ 011 CP. LESS Rl TTENBER 65 VBC CEN 12345

BALTAV
BAR ASH
CLA Y TOil
FELCYnh
GQSFAH
HERTZBA

(SEE
JACCUET
KEY
KHAC&AT
RQQS

67 PRL 18
67 PR 156 1399
67 HE I CELBERG CONF ~

67 PR 159 1219
67 PREP&IN[

C b? PR I 55t 1461
DLSC ZCA'([S 65)
67 HE(QELBERG COMFY
67 PREPRINT

L 67 PL 248 349
67 NP 8 2 6[5

AL F F-ST E 66 PR 145 I C 72
AZ IYCV 66 BERKELEY CONF ~

BAG L Li'( 66 PL 23 2( 6
Df G [LGMC 66 MC 44A 12?2
FLAT TE 66 PR 145 1050
JAMES 66 PR 142 896
KAMAREK 66 PREPRLNT Pl-2948

ALFF-STE INBERGER BERLEY ~ BRLGGER+//CCLtRLTG
AZ IYGV BALD[M bELQUSQV CFLV ILO + // CUBNA
+EEZACVET CEGRANCE ~ I.AATLFT t // CP+BERGEN
CL G)i.GMODPERUZZ[tTROISEt //NAPL+FRAS+TRST
+EUitEgMLRRAYtBUTTCN-SHAFERtSCLVITZ+ // LRL
F E JAMES, KRAYe[LL ////// YALEteROQKEAVEN
+LOSKEV ICI ~ YARTYNQV ~ NICHIPCRLK+ // CUBNA

tFRAhZ IN[tSEVERIEhstYEHtZAhELLQ //CCLLYBIA
BARASj-yK[RSCVtMILLERyTAN /////////COLLYBIA
tYASQh f YU IRHEACi ~ F I L I PPAS t // SPOOL+A )HENS
+FRAT I, GLEESON, EALPERN, NLc cBAUV+ /// FEhNA
+ERH[hthALKER+HE INBERG ////////////// hlsC
HERTZEACH KRAEVER MACANSK[ ZCAN[st/Jt L+BNL

thiGUYEN-KHAC yBAGL INDHAATLF Tt // EPP+BERGEN
+f RFNT ICEtCCQPERtYANhER+LALKERt/TG+ANL tHIS
K(-AC(. A TLRYANtAZI YQVDEALC[hteELOLSOVt/CLBNA

RCC5 // CERN

R10 4

R10

Rll
RL1

R12
R12

R13
R13

R14
R14

R15
R15

R16
R16

ETA PRIME INTO (2 P I )/TOTAL
0 F 07 CM LESS CCMF ~ BY LCNLCN

ETA PRIME INTO (3 P I)/TOTAL
0 07 CR LESS CCMP ~ BY LCNCCN

ETA PRIME [NTO (4 P I)/TCTAL
0 ~ 01 OR LESS CCMP EY LQh!CCN

ETA PRIME Lh(TO (6 P I)/TOTAL
0 01 CR LESS CCMP EY LCNCCN

hLY
66 VBC CEN 12345

hLY
66 VBC CEh 12345

hLY
66 HBC CEN 12345.

hLY
66 HBC CEN 12345

ETA PRIME tNTO (P[0 RHQO)/TOTAL hLY
0 ' 04 CR LESS RITTENCER 65 HBC CEN 12345

ETA PRIVE INTO (PIC CMEGA) /TOTAL hL h' 9
0 F 08 CR LESS RITTENBER 65 HBC CEN 12345

ETA PRIME INTO (Pl+ Fl-'E+ E-)/TCTAL YLY
0 006 CR LESS R[TTENBER 65 HBC CEN 12345

444444 $44444444 44$$$$$44 4$4$4$444 444444444 444444444 444444444 444444444
4$4$$4$$$ 4444«$4$$ 444444444 444$4444D 444444444 4444'44444 4444'44444

R17
R17
R17 4

ETA PRIYE INTO (P[0 GAYMA CAYMA) / TCTAL hLY
CEN 12345

21 (POSSIBL'Y SEEM (PRELIM ~ ) ) STRLGALSK 67 VLBC 2 ~ 3 P lt h 7/67

M

M

M

M

M

M

M

M nvG

85 957 0
958 0
957 0
960 0
955 0
959 ' 0«««
958 31

2 ETA PRIV E (SBE~ JPG=O-+) I=C

KNOHN EARLIER AS XC OR ETAD

2 ETA PRIME YASS (MEV)

1«0
3 ~ 0
2 0

10 0
3 ~ 0

DAUBER
KALBFLEIS
BAD IER
TRILLING
CQHN

LONDON

64 HBC
64 HBC
65 FBC
65 HBC
66 DBC
66 HBC

3.65 Pl+ P

2 ETA PRIYE HIQTH (YEV)

85 4 0 OR LESS
7 0 OR LESS

30' 0 OR LESS
15 0 OR LESS

OAU[iER 64 HBC
KALBFLEIS 64 FBC
eADIER 65 HBC
LCNCQN 66 HBC

2 ETA PR Lh'E PARTIAL CECA Y MOCES

« ~ « ~

71 «8214 AVERAGE (ERROR INCLUDES cCALE FACTOR 1 ~ C)

q' branching ratios
Only two partial decay modes of the 7)' have been estab-

lished, namely, Tt' ~ 7) TTTT and 7)' ~ TT TT y. (This electro-
magnetic mode may be mainly p y. ) In addition a recent ex-
periment indicates a possible 7)' ~ TT yy decay. In calculating
the constrained branching fractions, in a previous edition of
this data summary (RMP 39, 1(1967); see note on 7)' branching
ratios on p.. 23) we assumed that only the 7) TTTT and TT TT y decay
modes are present, and therefore that 7)' ~ (all neutrals) is
entirely due to 7)' ~ TT TT p, with 7) ~ (neutrals). We now feel,
however, compelled to determine the branching fractions with-
out this assumption. This results in the values given in the
Meson Table. In the fit we have not used the constraint
I (q( ~ q TT TT )/I"(q'~ 7) TT TT ) = 2 from I-spin conservation,
although the results of the fit are in perfect agreement with it
(the ratio actually being 2.0+ 0.2).

444444 444444444 444444444 44$4444$4 444444444 444444444 444444444 444444444
Pl
P2
P3

.P4
P5
P6

P7

pa
P9
PLO
Pll
P12
P13
P14
P15

ETA PRIME INTO
ETA PRIME INTO
ETA PRI)iE [NTO

ETA PRIME INTO
ETA PRIME INTO
ETA PRIME INTO

ETA FR[YE INTO

ETA PR[YE INTO
ETA PRIME [NTQ
ETA PRIME INTO
ETA PRIME LNTQ
ETA PRIME INTO
ETA FRtVE INTO
E['A PRIME INTO
ETA PRIYit INTO

P I+ PI- ETA(NEUTRAL CECAY)
PI+ Ft- ETA(CHARGEC CECAY) S
Pl+ PI- NELTRALS
(EXCLUC[h G Pl t PL- ETA(NEUTRAL
MEUT&ALS
Pl+ PI- GAYMA ( INCL ~ RHC GAY) 5
PIO Et E- (VIOLATES C IN 5

BCRN APPROX«)
ETA E+ E- (VIOLATES C IN 5

BCRN

APPROX'�

)
PIG RVQ C (VIOLATES C)
P IG CV EGA &VIOLATES C) 5
PI+ Pl- C+ 6-
2 Pl
3 Pt 5
4 Pl
6 Pl 5
PIC CAMMP GAYVA c

85 8514
85 8514

.DECAY))

85 85 0
9S 35 3

145 35 3

9U 9
9U 1
85 BS 35 3
85 8
85 85 9
es as es 8
es as es es es a
95 05 C

REFERENCES FCR ETA PR [ME

DAUBER 64 PRL 18 449 GAUBER ~ SLATERDSYITV ~ STORKS TtCI 0 ///// UCLA
ALSC 64 OUBNA CONF I 418 CDUBER ~ SLATERtL I SY I TH ~ 5TCRKq T ICI'0 //(;CLA

KALEFLE I 64 PRL 13 349 G R KALEFLEISCH ~ C DAFL A R ITTENEERG // LRL

BAO[ER 65 PL 17 337
KIENZLE 65 PL 19 438
RITTENBE 65 PRL 15 556
TRILLING 65 PL 19 427

EAOtER CEYOLLINyBARLOUTALC t/PAR+SACt ZEEYA
KIENZLE ~ MAGLLCsLEVRATtLEFEEURES + /// CERN
R ITTEMBERGtKALBFLELSCH ////////// LRL+BNL
+BRChh ~ GCLDFABERS, KACYKD cCAhlQ // LRL

COHN 66 PL 21 347 CCHNtYCCULLCCHtELGGtCCNCC//CRNLDTEMNDLNCAR
(.ONOCM 66 PR 143 1034 LCNCCh ~ RAUtSAVLCS ~ GOLDBERG +//BhL+SYRACUSE

STR(.GALS, 67 JINR. El-31CQ STRLGALSK[tCHLVILC+I VANCVcKA JA+ //// CUBNA

CUANTUH NUYEER OETERMlhATLCNS NQT REFERRED TQ lh THE DATA CARDS

GALTLERI 67 UCRL-17ot4 GALTIERLDYATTLSCNDRLTTENEERG ///////// LRL I=C
MART IN 66 PL 22 ~ 352 VART[h ~ CR[TTENDEh SC)-RQECER // INCIANA L I
HOOGLANC 67 hEIDELBERG CONF. +KLUYVER+/ZEEMANtBOLQGNADEPP+HE IZYANhtSACL I=C

Rl
Rl
'Rl
Rl
RI FIT

2 ETA PR [YE 6RANCI-. ING RATIOS

ETA PRIYE INTO (PI+ F I- ETA (NELTRAL DEC ) ) hLY 1
/ TOTAL CEM 12345

68 0 ' 36 CD 05 KALBFLEIS 64 HBC
~ «««««« ~ «

«329 027 VALLE FRQY COhSTRAINEC FIT

4444 4 4 444444444 444 444444 4 444 44 444 444444444 444444 444 44444444 4 444444444
444 444 444444444. 44444444$ 444$4444D 444444444 444444444 444444444 444444444

8 (9s is ) 3i: DELT« i'ESCM (Si3, iPG= 1 i = i

R2
RZ
R2
R2
RZ
R2 AVG
R2 F IT

R3
R3 4
R3
R3
R3
R3
R3 AVG

R3 FIT

R4
R4
R4
R4
R4 F IT

ETA PRIME li'(TO (P I+

33 0 35
39 0«4

C ~ 06
0 ~ 1

Pl- NCLTRALS) / TOTAL hLY 1 3
CEN 12345

BAD IER 65 MBC
LCNCQN 66 HBC««««

~ 3632
«388

«« ~ ~

0514
~ 027

AVERAGE (ERROR INCLUDES SCALE FACTCR = I ~ C)
VALI. E FROY COhsTRAIMEC F IT

ETA PRIME

44 0 ~ 12
0 07

10 0 ~ 1

1CB3
0 120

INTQ (Pl+ P [- ETA
/ TOTAL

CD 02
CD 04
0 ' 04

« ~ ~ ~

«0163 AVERAGE (ERROR INCLUDES SCALE FACTCR ~ AC)
010 VALLE FRQY CQNSTRALNEQ FIT

ETA PRIME INTO (PI+ PI- hLUTRALS (EXCLUDING hLY 3
Pl+ PI- ETA (NEUTR ~

CECA�

))) / TOTAL C Ehi 12345
10 0 05 0 04 KALBFLELS 64 HBC

~ « « « « « ~ ~ ~

«059 «029 VALLc FROY COhSTRAINEO FIT

M N

M

M

M 8
M A

M A

M A

M A

M C
M 0
M

M V

M V

M V

CONF IRMAT[Ch STILL LACKINC ~

36 DELTA (S63) MASS (VEV)

910' TURKOT 63 YMS + 3 3 PP TC C + VV
AT EDGE CF PHASE SPACE ~ A(iTl-QRS D[C NQ I CLAIY A RESQNAhCE«

262 962 ' 0 5 ' 0 KIENZLE 65 VMS 3-5 PI- P
NOTE THAT BANNER 1 AT 1 6 Pl-P DOEc NQT SEE IT

36 965 0 ALLEN - 66 HBC - 1 ~ 7 Pl- P
106 965 0 CCMPILATLCN BY ALLEN 66 HBC t-Q 1-8 Pl P

FOR RESULTS HHICH CCNTRADICT ALLEN 66$
SEX JACOBS 66 1 HEST 66 t BANNERL 67 ~ CLEAR 67 t ANQ RODS 67«
966 ~ 0 8.0 ' OQSTENS 66 YMS + 3.6 PP TC 0 t
FOR A CONTRADICTORY RESLLT SEE BANNER2 67 3~ 8 PP TC 0 t YV 11/67

NOTE THAT T).C P I ( 1016) AS EEN BY AST IER 67 IF LNTERPRETEC AS A 11/67
VIRTUAL BOUNC STATE RESONAhCE ~ WOULD CORRESPQhC TC A NARRCh RESO- 11/67
NAhCE QF V = 975 (+15/-10) YEV ~ 11/67

36 DELTA (563) HICTH (YEV)

R5
R5
R5
R5
R5
R5
R5 AVG

R5 FIT

ETA PRIME [NTO (iNE(, TRALS) / TOTAL hLY
CEN 12345

KALBFLE IS 64 )'BC
BAD IER 65 HBC
LCNCCN 66 )'BC

54 0 ~ 25
16 0 24
32 0«3

~ « « « «
'2587
«273

0 ' 05
0 17
C 1

«« ~ ~

C432
«034

AVERAGE (ERROR INCLUDE5 SCALE FACTCR = I C)
VAL(. E FROY CONcTRA INEC F LT

II N

H

H A

(( 0

50
262 5 ' 0 CR LCSS

36 25 ' CR LESS
10' 0 CR LES"

TLRKQ7
KIENZLE
ALLFN
OCSTENS

63 YMS
65 VMS

66 HBC
e6 VMS

36 CELTA YESQN PARl[AL DECAY VQOES

+ SEE NOTE N ABOVE
3-5 PI- P

SEE NOTE A ABOVE
+ SEE NOTE G ABOVE

R6
R6
R6
R6
R6 8
R6 8
R6
R6
R6 AVG

R6 FLT

ETA PRIME

Tl'. I 5 VQDE
42 0«22
35 0 ' 34

. CQNTROVERS
20 0 ' 2«««««

«2172
~ 219

INTO (Pl+ F I- GAYYA ( INCLLCING hLY 5
RYC GAYYA)) / TCTAL CEN 12345

SEFMS TQ BE CONSISTENT 'HIT)-' BEING EhT IRELY RHO GAYYA
0 F 04 KALBFLEIS 64 HBC
0«09 BAD IER 65 HBC

IAL BACKGRCUNO SUBTRACTICh
0«1 LCNCQN 66 ('BC«« ~

03?1 AVERAGE (FRROR INCLUDES SCALE FACTCR = AC)
~ 029 VALLE FROY COhSTRAINEC F I'I

Pl
P2
P3
P4
P5
P6

CEL TA

CELTA
CELTA
CELTA
CELTA
CELTA

YESQN
YESCM
YESCN
YESCN
YESCN
YESQN

INTO 2 Pf
INTO 3 PI
INTO 4 Pl
INTO 5 P[
INTO ETA PI
INTO Rl-:0 PI

36 DELTA MESON BRANC) ING RATIOS

5 85 8
S SS 95 9
5 95 95 95 9

5145 9
L 95 9

R7
R?
R7
R7
R7 FLT

ETA PRIME

0 25

~ 328

INTO (P [+ F I — CAYYA ( INCLLC ING hLY 5
REQ GAYYA 1) /(PL PI ETA) CEN 1234

0 ~ 14 CAUBER 64 HBC«« ~

~ 068 VAL(. E FROM CONSTRAINEC F IT

Rl
Rl

CHARGFC CELTA LVTQ ( I CHARGEE) / (3 QR VORE CI.ARGEC)
I 3 0.9 0 ~ 7 KIENZLE 65 VMS - 3"5 PI- P
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MESON RESONANCES

ANY CHARACTER IN THESE COLUMNS MEANS THAT THE DATA HAS NOT BEEN AVERAGED.

36 SIGYAlh'IGRGE ~ ) FOR Pl- P -- P

CS 4 15 +- 5 BRANCHY RAI'IC AbCVE KIENZLE
CS 4 K IENZLE 15 REVISFO TO A FEh ~ ~ FCCAGCI
CS 17 GR LESS (2 PRCNGS) JAGCBS
CS 3 ' 0 OR LESS /(GEV/C)¹42 BANNER 1
CS 3 3 +- 1 7 PI- PI+ PI- ETA Cl'UNG
CS 12 OR LESS P I- P I+ PI- MY Cl-'UNG
CS 1 5QR LESS PI- PI+ PI- PIG Cl-UhG
CS 14+-6 OR I.E SS HCQGILANC

65 HHS
66 MYS
66 HBC
67 YMS
67 HBC
67 HBC
67 HBC
67 CBC

44444¹ 444444444 444444444 444444444 444444444 444444444

3-5 P I-
3-5 P I-

3 ~ 2 P I-
1 8 P I-F ~

7/67
7/67
7/67

PtYY 9/67
7/67

3 2-4 2 F I- 7/67
3 2 P I-. 7/67

3 K-GsLYECP+P+YY 'S/67

BARTSCH 64 PL 11 167
GQLCI-'ABE 65 CORAL GAEI ES P 76
BENSCN 66 PRL 17 1234

ECNSCN 66 ANALYSIS FAVORS
GOLCI. ABE 66 BERKELEY CONF
ARMENIS E 67 HEIDELBERG CCNF
CHACWIGK 67 SLPC-PUE-347
GOHN 67 NP 8 I 57
ROSEhFE L 67 RMP 3S 1

REFERENCES FCR I- YESQN

AACHEh-ZEUThEN-E IRY-IIQNN-hPYB-PLNCHEN CGLL
G ~ GGLDI-ABER // LRL
+YARGI. )T ~ ROEgSINCLAIRIVANCER VELGE / Y ICH ~ IJP
JF= I+
G ~ GGLCHABER~ SAMICS ~ ASTI ERt Sl-ENt LA[.YESGN REVIEW
+EH I C I N I 4 FQR INC+//BAR I+BCLCCN+F I RENZ+CRSAY
+CUIRPGCSS I AN+PICKUP+GALT IER I+ // SLAC+LRL I=C
+YC GLLLGCH EUGGyCONCG // CPK R ~ +UNIV ~ TENN

ROSEhFELCg EARBPRC-GALTIER It/LRL+CERN+ YALE

TURKCT
KIEhZLE
ALLEN C

FOCACC I
QOSTENS
AST IER

63 SIENNA CCNF 1
65 PL lS 438
66 PL 22 543
66 PL 17 89C
66 PL 22 7CB
67 Pl 25 8 294

REFERENCES FCR CEI.TA lS63)

661 +COLL INS FUJI [ KEYP+ ////// BNL+PITTSEURGh
+ l AGLICyLEVRATyLEFEBVRES + // CERN
+GP F ISI ER ~ G GOCCEN&L I",ARStPLLtSEARS//CCLC G=t
+ KIENZLEtLEVRATyYAGL[CthPRT IN // CERN
tCHAVANCNgCRQZQhgTOCGUEVILLE // SACLPYeCF I=l
+YGNTPNET ~ BALB ILLIER ~ CUECCt //CCFtCERht[DR

REFERENCES AGAINST 2PI CECPYS QF DELTA l963)

444444444 444444 44¹ 444444444 444444444 444444444 44444444¹ 444444444
t¹4444444

{)0)e} 11 Il(lcll, JPG=c+-I l=l
gl Q

STILL NCT DECIDED Wl ETHER (K KBAR) RESCNANCE» V IRTUAL
BOUND STATE OR ANT IEOLNC STATE

16 PI (1C16) PASS tYEV)

JACCBS 66 UCRL 16877-ThESIS tG DAHLIA J ~ KIRZ¹ 0 P ~ YtLLER //////// LRL
WEST 66 PR 14S 1C89 hEST EOVCtERh[N hALKER ///////// h ISCCNSIN
CLEAR 67 NC 49A 399 +JQFNSTCN+PILCHER+COCPERt/TCRCNTC+ANL+WISC
ROOS 67 NP 8 2 615 P ~ RQCS // CERN

REFERENCES AGAINST DELTA IS63 )

BANh ER I 67 PL 25 8 300 +FAYGLX¹HAMEL¹ZSEYBERYyCI-EZE+//SACLAY+CAEN
BANh'ER 2 67 PL 25 8 569 +CHEZFyl. AYELyYAREL ~ TEIGERyCRCZON+/GCF+SPGL
CHUNG S 67 UCRL l6881 +C ~ CPHL ~ J ~ K IRZy C ~ I' ~ I ILLER //////// LRL
HOOGLANC 67 HE ICELEERG CQVF IlCOGLPNCt/ZEEYAht EOLGGNAt E FF thE IZYANhitSACL

M 4
M

M

M A

M A

M

M

M

143 1003 3 7 ' C+SYSTEMATIC RCSENFELC 65
SCAT LENGTH 2 TC 6 FERY. IS BALTAY 66
SCAT» LENG'[H 2 5+- ~ 5 FERY I BARLQW 66

ICO 1016 10' ASTIER 67
SCATT LENGTI- ALSO FITS' SEE BELCW
SCATT ~ LENGTI' +2 ' 5 +-1~ FERh'I ASTIER 67
CR CMPLX ~ RE PART»-2 3 F

IY PART= ~ 5F CR LESS 00 A T E » 00

16 PI(1016) WII TH (YEV)

RVLE
ICBG ' 3 7 PEAR P
)lBC t- 1 ~ 2 PEAR P
HBC +- 0 PEAR F

I BC t- C-1 2 PEAR

11/66
7/67

P 7/67
7/67
7/67

444444444 444444444 444444444 444444444 444444444 444444444
444444444 444444444 444444444 444444444 44¹444444 44444444¹ 444444444

35 H (99Ct JPG= -) [=0

FCR CQPP ILAT IQN SEE APPENC IX A OF JPh(. ARY 1967 ECITICh
(RMP 39¹ 1) OF THIS DATA SLPPARY

W 4 143 57 0 13»C+SYSTEMATIG RCSENFELC 65 RV(.E
W A 1CO 250 5 ' 0 ASTIER 67 I'. BC +- SCE NOTE A ABCVE 9/67

16 PI(1C16) PARTIAL DECAY YCCES

35 H lASS (YEV)
Pl
P2

PI(1016) INTG K KBAR
P t(1016) INTC ETA PI

S1CS11
S14S 8

M C

M C
M C
M C
M

M

5C 975 0
30 97500
30 9SB
EXPERIHENTS

996 '
9800

15 0
APPROX

1C
PEeVE CCYPILEC
APPROX'
APPROX

BARTSCH 64 YBC
GCLCI-ABER 65 I'BC
EENSCN 66 CBC

IN JAN 67 EC I TIQN (RYP
CHACh[CK 67 GBG
CCHN 67 GBC

4.0 PI+ P
3 ~ 65 P ltP
3 65 P I+C

3SI 1)
2 lt2 ~ 6 K- D

3 ~ 3 Plt C
11/67

1/67

16 Pl( 1C16) BRAhCI-ING RATICS

Rl 4 P I(1016) INTO lETA PI) / (K KBAR) hLY 2
Rl CEN 1
Rl 3 0 CR LESS FCSTER 67 HBC CD PBAR P S/67

W C
W C
W G

W

W

Pl
P2

35 H h[CTI- (YEV)

35 H PART[AL CECAY YCDES

I. INTO 3 Pt
I INTO Rl C PI

S BS BS
L SS 8

90 120 0 BARTSCH 64 I BC 4 ' 0 P[t P
3G /05 0 3C C bENSCN 66 DBG 3 ~ 65 PI+ l,
EXPERIHENTS ABOVE CCYP ILEC IN JAN 67 ECI [ION (RYP 3S 1)

55 CR LESS CI ACh[CK 67 CBC 2 1s2 ~ 6 K- 0
60 CR LESS CCI-'N 67 GBC 3 3 Pt+ C

11/67
1/67

ARMEhiTER 65
BARASH 65
ROSENFE L 65
BALTAY 66
AST IER 67

ASTIER 67
BA I LLQN 67
BARLCW 67
GONFCRTC 67
FOSTER 67

PL 17 344 ARMENTERQS EChARCS ~ JACOBSEh +///CERNtPARIS
PR 139 8 1659 +FRANZ IN I KIRSCI- PILLER STE INEERGER+/COLUY
OXFQRC CCNF 58 A H RCSENFELC ////////////////// LRL--RVUE
PR 142 E 932 +LACH SANOWE ISS TAFT YEH STCNEH ILL+ //YALE
PL 25 8 ?94 +YGhiTPNETtBAUBILL IER CUBCCt //CCF+CERh+ICR
INCLUCES CATA QF CChFQRTQ 67 ANO ARYENTERGS 65
NC 50A 393 +EDhARDS+C ~ ANCLPI. +AST[ERt /// CERN+CCF +IR
NC 5G A 7CI tYONTANETqD-ANDLAL'+/GERN+CCF+IGR+LIVERPCDL

CERN 67-ll TC NP CCNFGRTCgYARECIIPL, YONTANC'It/CERN+PAR IS+LIV
HEIOELBERG CCNF ~ tCAVILI ETtLAERCSSE ~ I QNTPKETt // CERh+COF

444444444 444444444 444444444 444444444 444444444 444444444
444444444 44444444¹ 444444444 444444444 ¹4444¹444 444444444 444444444

444444 444444444 444444444 ¹44444444 444444444 444444444 444444444 t¹4444444

REFERENCES FQR P I (,1016)

CS
CS

75 0
50 ~

I" MESON CROSS SECTION tYICRCbARNS)

15»e BENSCN 66 CBC 3 65 P I+C TC I PP
CQI'IV 67 OBC 3.3 P I tC TC I-PP 1!67

I) {tol 9}
4 Pl. I

(101SyJPG=1—) I=C

PASS (YEV)

p-wove Brelt- Wigner
enhancement factor

3~ Dalltz plots
with p bands

M

M

M

M

M

M

M

M

M AVG

1017 C
1019.0
1018 6
1020' 0
1021 5
10190
1021 0
~ 0 0 0 ~
1019~ 3363

2 0
200
0 5
2 ~ 0
C ~ 8
3 0
400

~ 5
SLE I

ARMENTERC 63 I'BC
SCHLE IN 63 PBC
HILLER C 65 HBC
LCNCCN 66 HBG
ABRAYS 67 HBC
BPRLCh 67 HBC
CAHL 67 FBC

824 AVERAGE (ERROR INCLLOES
CEOGRPY)

2 AC K- P

4 ' 2 K- P
1 ~ 2 PEAR P
1-4 P I- P

SCALE FACTCR ~ 1 5)

11/67
11/66

(GeV2)

l.4—
l.2—

I.O—

0.4—

0.2—
II

~I~

~Ij

0 I I I I l I I

0 0.2 0.4 0.6 0.8 l.O

I I I l I ' I I

O.B —~ l 060 MeV-
(Al)

~ I~ IIII~I~II1I01~11~ ~I~II~I~I~I»II
~ ~I~ 1110~I~ I»I ~ I@i
~1 ~I~1%0~I~I~ III@I
~I~ ~1eI~»t11~ 11/111~ I

W

W

W

W

W

W

W AVG

PHI WICTH (YEV]

304
34 5 ~ 0

305
6 ' G

l»8
100

1 7
CR LESS

1~ G

4 ~ G

3~ 0
CR LESS

~ 0 0 0 ~

667 73 ~ 3

ARMENTERC
SCHLEIN
YILLER C

LCNCCN
AERAI S
BARLCW

63 FBC
63 PBC
65 I'BC
66 I- BC
67 PBC
67 I1'BC

1 5 4 ' 2 K- P
1 ~ 2 PBAR P

891 AVERAGE (ERROR INCLUDES SCALE FACTCR = 1~ C)

11/67
11/66

WEIGHTED AVERAGE = 1019.336 e 00ee2
SCALE = 1 ~ 4e CHISO = 11.0 CONLEV ~ Q. OS1

0.8—

0.6—
~ ~I~I»0000 ~0 OO ~ II~ I~I»I»1»I»(II ~ I
~II~ )11111~I ~ ~ II~I~11111111~ ~ ~
I~I~ 1111111~I~ 11
1~I~11111111111 11~i11~11111111111»01II~I»00»II ~OI»II 11~
I~I~I»II»I ~III»IIII»'i»»»0»

IO MeV

(n 2)~ 00 ~ \ 0
~I ~I~III~I»I MeV-

(H)

0.4—
0.2—

~ ~I~111~
~ I~IIII~ ~
~ ~11111~ I ~

~ I~I 11~ I ~
~ 0~0 ~»I ~ I
~ ~ ~III~ I~ I
~ ~ ~II~OIeiOOOIII»t ~ i
~ ~I»»I ~ I~
~ ~111~11~ I
~ ~111~I~ ~ )

I I I I l I

0 0.2 Q4 Q6
l l

0.8 1.0 I.2

IVIV» ~ ',Q L' ' '"'""":~~
'.::~ ~ ~ ~ ~VIV111

V»IIIIII ~

1111V111
~ 1111

I l I

0 020A 0.6 0.8

67 Hec
67 HBC

67 Hec
66 HBC

65 HBC

63 HBC
0 63 HBC

Dalitz plots for three-pion states of total mass 980 MeV, f060
MeV, and 1310 MeV, illustrating the overlap of the p bands.
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-ANY CHARACTER IN THESE COLUMNS MEANS THAT THE DATA HAS NOT SEEN AVERAGED.

MESON RESONANCES

4 FHI PARTIAL CECAY YOCES
3 ETA (10105JPG»0++) IRKC

Pl
P2
P3
P4
P5
Pe
P7
PB
P9
P10
P11
P12

Rl
Rl
Rl
Rl
Rl
Rl FIT

5 ICS
5115

85
c es

35
5 45

9S
5 14S

85
L 15
5 14S
L 95

10
11

85 9
8
3

0
85 0
0
9
0

Pl'I INfO K+ K-
Pl t INTO KC1 KC2
Pl-I INTO Pl+ PI- P(0 t (NCLI'DING RVO Pt)
Pl-I INTO P t+ Pl- (VIOLATES G]
Pl-I INTO E+ E-
Pl I INfO YL+ VL-
Fl-f fNTO PfO GAHVA
Fl I INTO ETA GAHYA
Pl I INTO PI+PI-GAHYA
Pl=I IN'TO 0&EGA GAMMA (VICLATES C)
Pl. l INTO ETA P(0 (VICLATE5 C)
Pl. l INtO RI.O GAHYA (VIOLATES C)

PHI BRAhCl=thG RA'f ICS

PHI IN('0 (K+ K-)/TOTAL SLY 1
CEN 123

BADIER 65 I'BC (SEE NOTE 8 BELOh)
LINCSEY 66 HBC

27 0 26 0 06
252 0 ' 48 C ~ 04

~ » » » ~ » ~ ~ ~

»473 »032 VALLE FROM COhSTRAINEC F IT

H

H

M

M

M

M

M

M

M

M

M

M

1000~ 0 APPROX
1000' 0 APPROX
1000»0

30 1030 0 APPROX'
1025 ' 0 APPROX'

20 1068 ' 0 1' 0
I" 120 SCATT-LENGTV F ITS BETTER ED

35 1045' 9 ~

730 1079 0 6 ~ 0 5 ' 0
P 70 1090' 0 10 ' 0
P Pl+PI- MGCE

8 INGHAM
BIG I
ERWIN .
BALTAY
SARYIM
CRENNELL
I-ESS
BARLCW
BEUSCH
BIRD

62 PBC
62 HBC
62 I'BC
64 I'BC
64 VLBC
66 HBC
ee HBC
67 VSC
67 SPRK
67 SPRK

6CPI-P
1 6-4 ~ 2 Pl- P
1 ~ 2' PBAR P 11/66

5R 7512 Pt-P 9/67
3 ~ 2 P I-F 5 P I+P I-h 10/67

(SEE IDEOGRAM)

hAHED 54 BY CREhNELL ET AL ~

'7 y( 1070) 5DRE DRVR 5155K FKVCR LRRDE 5-KRVE tt KERR ECRTVEi!ERE
I.FNGTH ~

3 CTA (1070) YAcS (VEV)

R2
R2 4
R2 8
R2
R2
R2 F IT

R3
R3
R3 8
R3 8
R3
R3
R3 FIT

FHI INTO (K I K2)/TCTAL NLY 2
CEN 123

BADIER 65 VBC (SEE NOTE E BELCW)
LINDSEY 66 I'BC

25 0 23 0»ce
167 0 4C 0 ' C4

» » » ~ » ~ » ~ »

~ 389 ~ C31 VALLE FROV CONcTRAINEC F IT

PHI INTO (PI+ P I- PIC ( IhCL»RHC Pl ) )/TOfAL hLI' 3
KEN 123

57 0 51 C 09 BAD(ER 65 I.BC
CONTROVERSIAL BACKGACUNC SLBTRACTICllt

30 0 12 0»GB LINDSEY 66 I'BC
» ~ »» ~ ~ » ~ ~

138 ~ 043 VALLE FROY CONc TRAINED F IT

66 VBC
67 HBC l»2 PBAR P 11/66
67 SPRK 557512 P I-P 9/67

5 'WAVE Tl E WIDTH IS hARRCWER
67 SPRK 3 2 Pf-P ~ Pl+Pl-N 10/67

3 ETA (1070) PARTIAL CECAY YDOES

3 ETA l 1070) Ii(CTI (HEV)

20 80 0 15' 0 CRENNELL
35 50 ' 24» BARLOW

S 168~ 0 21 0 19 0 BEUSCIE
S ASSUYE NO S WAVE SCATTERING LENGTH»HIP
P 25 ' 0 OR LESS SIRE
P P I+P I- Y DUE

R5
R5 ~
R5
R5
R5
R5
R5 AVG

R5 Flt

10
52

PHI INTO (Kl K2)/(K KBAR)

0 40
0»46
0»44

C 10
0 ~ 07
C 07

SCHLE IN
BADIER
LCNDCN

h(. Y 2
CEN 12

63 I'BC
65 HBC
66 I'BC

» 4482'
~ 452

»» ~ ~

F 0444
0026

AVERAGE (ERROR (NCLUDES cCALE FACTLR 55 t»C)
VALI. E FROM CONSTRAINEC F IT

1 I /61

Pl
P2

Rl
Rl

ETA (1070) INfO KKBAR
ETA l1070) INTO PIP I

S1C511sess

3 FtA t 1070) BRANCI'ING RAT ICS.

ETA (107C) INTO (PI Pl)/(K KBAR) (Fl)/(P2)
2 ~ 5 CR LESS CRENNELL 66 HBC 90 PC)' CCNF LEV

Re
R6
R6
Re
Re FIT

PHI INTO (Pl+ PI- PIC IINCL ~ RHC Pl) )/(K KBAA)kLV 3
CEN 12

0 30 0 15 LONCCN 66 VBC
» » » » » ~ » ~ ~

160 058 VALLE FROY CONSTRAINEC FIT

R9 4 FHI INTO (E+ E-)/(K KBAR)
R9
R9 0 OC36 CK LESS
R9 IND ICAT ION SEFN
R9 0 002 GR LESS

GALTIERI 65 &BC
VERTZBACI. 67 SPRK
KVACVATLR 67 SPRK

hLY 5
CEN 12

Rf 4 PHI INTO (Pl+ PI- PIC (lhCL. RHC Pl))/tK1 K2l hLY 3
R7 CEN 2
R7 0»3 DR LESS BERLEY 65 VSC

RB 4 PHI INTC (Pli PI-)/(K K(AR) hl. Y

RB ~ CEN 12
RB 0»2 CR LESS (.CNCCN 66 I'BC

»4444» 444444444 444444444

BIG( 62 CERN CONF 247
BINGI.. AY 62 CERN CORNF 240
ERWIN 62 PRL 9 34

BALTAY 64 DLBNA CCNF 1 409
BARY IN 64 DUBNA CCNF I 433

CRCI NELL 66 P'RL le 1025
HESS 66 PRL 17 1109

HESS REPLACES PRL 9 460

REFERLNCLS FCR ETA( IG70)

A BIGI ~ S BRANDT ~ R CARRAAA 4 /////// CERN
H GINGHAM H BLCCH + //FAR IS+EC POLY»CERN

ERWIN ~ HDYEREIEARCV ~ WALKEREIEAhGLER I/HIS»BNL

BALTAY ~ LACVECRENNELLROREhESTLHP +/YALE+BNL
BARVIN, COLGOLENKC ~ YEROFEEV, KRESTN(+I/ ITEP

CRENNELL KALBFLE ISCH, LA( SCARR SCHU+ IIBNL
+CAI-L+HARCY+KIRZtYILLER I/////I/////// LRI.
ALEXANDEREOAHI. ~ JACOes ~ KALEFLEISCH + I/ LRL

BARLCW
BEUSCH
BI RC
DAHL

67 NC 50A 7cl +LILLE ST CL+YCNTAKET+/CEAN~CCF+IA&L IVEA POOL
67 PL 25 8 357 +F I SCV ERRGOeal EAS TEUAY, HICV EL IN(+/Efhi CERN
67 HE( OELBERG CONF ~ +IVH(TEHEAC AULD&//AERF+RI. EL& STHAYP I+LC ~ LON
67 UCRL-f6978 +VARDY+I ESS+KIRZ+YILLER /II/////////// LRL'

R10 4
R10 4
R10
R10

Rll
Rtl
Rll
Rll

PHI INTO (YU+ YU-)/(K KBAR) NLY 6
CEN 12

0»0053 CR LESS GALTIERI 65 HBC
SEEK WEHYANN 67 SPRK 12 K- Ch CDFE 6/67

PHI INTO (ETA GAYYA)/TOTAL NLY E
CEN 123

0»2 CR LESS BAD IER 65 I'BC
0 08 Ch LESS LINCSEY 66 FBC

4»4444 444444444 444444444 444444444 444444444 444444444 444444444 444444444
4»444» 44444»4»4 444444444 444444444 444444444 444444444 444444444

A I t)080); Ri 5'ERDK iici. JFc=i.-i i=i

IC AI YESOk MASS (HEV)

R12
R12
R12

R13
R13
R13

R14
R14
R14

R15
R15 ~
A15

R16
R16
R16

PHI INI'0 (Pl+ Pt- GAYMA)/(K KBAR) NLY
CEN 12

0» 05 CR LESS LINCSEY 65 HBC

PHI Ih'(0 (ETA NEUTRALS)/(K KBAR) hLY
CEN 12

0» 15 CR LESS LINCSEY 66 I'BC

PHI INTO (CMEGA GAHVA) I TCTAL hLY
CEN 123

0 05 CR LESS LINCSEY 66 HBC

PHI INTO (RH0 GAYivlA) I 'tCTAL hLV
CEN 123

PHI INtO (E+ E-)/TCTAL

0 OC2 CA (.ESS 8 INN IE

hLV 5
CEN 123

67 SPRK CL=O ~ 95

0 02 CR LESS LINCSEY 66 HBC

10/61

M

M A

M A

M

H C
M C

M

M

H

M

M K

M K

M

M

1080~ 0 ACERVCLZ
1076 ' 0 14 ' 0 DEUTSCH 2
NOT SUPPCRTIEC BY ACCII'IchAL CATA (VC
1090» APPROX' CVUNG
1126» APPROX' CCNTE
BACKGNE SL6TRCTN I.'IFFICULT ~ REPLACEC
1086~ 0 10 AC CCNTE 2
1054 ' 7 OANYSZ
1020» PRELIM' FA I EVAN
1105 0 HCOGLANC
1119' 30 ' KEY
cHOULDER CN A2 ONLY

64 VBC
66 VBC

RRISCN 67)
67 VBC 3 ~ 2E4 ~ 2 Pl P
61 I.BC - 11 PI- F
BY COhfE 2 BELOW
67 I'BC - 11~ 0 Pf- P
67 I'BC 4- 3, 3 ' 6 PEAR P
67 I'BC t- 5 7 PBAR P
61 VBC 0 3 ~ 0 K-P TO LAYS
61 I'BC - 3 PI-P

M 4 PASS ANC IE ICTH YIGHT I AVE LARGE SYSTEVAT IC
M 4 ERRCRS DUE TC COMPLICAtEO BEHAVIOUR OF BACKGRCLhC ~

2/67
8/67

10/67
7/67
1/67
9/67

11/67

4»444 ~ 444444444 44444»444 444444444 444444444 444444444 444444444 444444444

REFERENCES FCR Fl. l
WEIGHTEO RUERRGE = 1069544 4 9.70

SCALE & 2»28 CHISQ & 10.4 CQHLEU & 0.005
BERTANZA 62 PAL 9 18C
ARMENTER 63 SIENA CONF 2 70
GELFAND 63 PRL ll 438

GELFANC 63 CATA INCLUDED
SCHLLIh 63 PRL 10 368

BERTAhZAEBRISSOhECONhDLLY ~ I.ART + //BNL+SYA
AAHENTEROSvEDWARCS ~ ASTIEA+//CERN+CDF-PARIS
G E L F A k C ~ H I L L E R R h L S S8 A U H ~ K I R 5 C V + I/ C 0L (,4 R IF T G

IN Y ILLER 65 L'ELOW

SCHLEINESLATER»SY I TH»STCRKVTICHC //// UCLA

BAOIER 65 PL 17 337 BAD IER ~ CEYOLL INEBARLOUTALC»/IPAR+LPCVE+ZEE
BERLEY 65 PR I 3% 8 1097 0 BERLEY ~ N GELFAhC ///////I// BNL+COLLI'8IA
GAL T IER I 65 PRL 14 279 A BARBARO GALTIER(RR 0 TRIFF ////////I LRL
LINCSEY 65 PRL 15 221 JAMES 5 LINCSEY GERALD A SV(TI' /////// LRI.

LINDSEY 65 CATA fkCLUDEC IN L INCSEY 66 BELCH
HILLER C 65 CU-231(NEVIS 131) CAVID C MtLLER (Tl;ESIS) I/////// COLI. VB(A

LINCSEY 66 PR 147 9 13 JAMES S LINCSEYR CERALD A Sl (TIE //// LRL
LINCSEYI 66 PL 20 93 J ~ 5 ~ L I N C 5 E Y ~ G ~ A ~ 5 Y I TV III 5' I IIIIII IIII L R L

LINCSEY 1 66 DATA INCLUCEC (N LINCSEY 66 ABOVE
LONCCRI 66 PR 143 1C34 LCNCChERAL'vSAHICS ~ GOLCBEAG 4//BNL+SYRACUSE

67 HD TECI-' REP 720
61 NC 50A I01
67 HEICELEEAG CCNF
67 UCRL-16978
67 pR 155 1461
67 PL 248 349
67 PRL 18 929

ABRAYS
BARLCW
SINN IE
DAHL
HERTZSAC
KHACI'. AT(*
WEHYANN

GERALC ABRAY5 D Tl'Es ls /Ill///I// MARYLAND
+L ILL E ST CL+HONTAhE I+ ICERh»C C F+ I R+L I VEA PCOL
+CUAhE ~ I ORSEYR JChESDI'ASCh ~ RAI-VAN+I (CL+RIVEL
+I AACV+I. E55+K IRZ»V ILLER I////I//////// LRL
)iERTZBACHEKRAEMEA 5 YADANSK I v Z LAN(5+I JI L+BNL
KVACHATL'RYAN+AZIYOV+BALO Ih+BELOUSOV+/CUBNA
+ENGELS» /// HARVARC+C'WRL»5LAC+CORN+VCG(LL

CLANTUV KUYEER DETERHINATICNS NOT REFERRED TO lk TVE DATA CARDS

GRAY ~ L 66 PRL 17 501 +I AGEATYvBIZZARRI ~ CIAPETTI 4 // SYR»RDYE JPG

4444» 444444444 444444444 444444444 444444'444 444444444 444444444 444444444
444 444444 444444444 444444444 444444444 4444444 44 44»4444 »4 444444444

C3

o o
N
O o
ETA (1070)

O o
tO EDo CI

)(ASS (IIEU)

o
oo

EUSCH 67 SPRK
RRLOLI 67 HBC
REHHELL 66 HBC

o
o
cv
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ANY CHARACTER IN THESE COLUMNS MEANS THAT THE DATA HAS NOT BEEN AVERAGED.
MESO)( RESONANCES

W

N A

4

C.
C

W 4
W

!( K

10 41 YCSOh III CTH (HEV)

SEE NOTE LNCER 41 YESChl tsASS o

67 YBC
67 HBC
61 HBC
67 I BC

80 0 ACERVOLZ 64 HBC
130%0 50 ' 0 40 0 GEUTSCH 2 66 bBC
NOT SI.PPGRTEG BY ADC ITICNAL DATA (YGRRISON
125% APPROX' Ct UNG 61 I'BC
130 APPROX' CGNTE 1 67 HBC
CGNTEI SLPERSEDEG BV CchTE2 BELCW
100%0 APPROX' CCNTE 2

33 1' CANYSZ
105%0 HCDGLANC
76 ' 46% KEY

67)
3 ' 2)4 ' 2 Pt-P

11 Pl- P
2/67
8/67

11e0 PI- P 10/67
3,3.e PeAR P 7/e7

C 3 0 K-P TC LAII 8 9/67
SEE NOTE K ABOVE 11/il7

It 6G
N

il
ll 376
M

N

il
il

AVG

11 8 YFSCN W ICTI' (YEV)

ABOLINS
GCLCVABER
ABC COLL.
BALTAY
BISWAS
CI-'UNG

FOSTER

100%0 20 G

80% 0
204» 75 ~ .
%00% 30 ~

250»
150e 2C ~

150%0 20%0
o % % % % » o ~

129 0323 14 ~ 2448 AVER4GE tERROR INCLUDES
(SEE ICEOGRA)I)

8 Ptt
0 0 PBAR P

8 ~ P I- F
3 ~ 2 ~ I ~ 2 Ff- P

P(BAR)PGREST

SCALE FACTCR Gs 1 ' 3)

11/61
2/67

11/67
9/67
9/67

Pl
P2
P3
P4
P5

1C A1 PARTIAL CECAY YCCES

Al fNTO RtO Pt
Al INTO KBAR K

AI INTO ETA P I
41 INTO ETA Ptl (YE P I
AI INTC 3 Pl

L 95 8
510511
5145 8
L 25 8
5 85 BS 8

P1
P2
P3
P4
P5
pe
P7

8 MESON
8 MESON
8 t!ESDN
8 VESON
8 YESON
8 MESON
8 MESON

11 8 YESCN PARTIAL DECAY VCGES

INTO Ct EGA+PI
INTO 2PIt 2PI-
INTC K KBAR
IIIT& P I PI
INTO P I PHI
INTO ETA Pt (FOREICGEN BY G)
INTO K KBAR Pf

L 15 8
5 BS 85 85 8
51C510
c BS 8

9U
514S 8
51CSIOS 8

IC Al BRANCHING RATIOS 11 8 YESCN BRANCI-ING RATIOS

Rl 4 41 INTO (KBAR K)/(RYG PI)
Rl 0 01 GR LESS
Rl 0 OC25 Gi( LESS

(P2)/(Pl)
CEUTSCH I 66 HBC
GAHL 67 VCC - 4 ' 0 PI- P

Rl 4 8 I NTO 4P f/(CI'EGA P I )
Rl 0%5 CR LESS

(P2)/(P1)
ABGL INS 63 'VBC

R2
R2 4

R3
R3

Al INTC (ETA P I ) / ( Rt'. I". P I ) (P3)/(Pl)
0 015 CR LESS CEUTSCH I 66 I'BC

Al INTO (ETA PRIYE Pl)/(RhC Pt) t P4)l (Pl)
0 015 CR LESS DEUTSCH I 66 VBC +

R2 4 8 MESON INTO tK KBAR)/(GYEGA Pl)
R2 0 02 ICR LESS GAHL

R2 0»IC CR LESS (CL 9C) BALTAY

(P3)/(P1)
67 VBC — 1 6-4%2 Pf- P
67 VBC 2/67

R3 4 8 YESON INTO (Pt PI)/(Pl OYEGA) (P4)/(Pl]
R3 0 3 CR LESS ACERI'GLZ 64 I'Bc

R 4FDR lt NONET SL3 RATES SEE ED G ~ GGLDHABER REVIEW EERKELEY CGhF 1966

44444$ 444444444 444444444 444444444 44444'4444 444444444 444444444 444444444

REFERENCES FCR Al

R4 4 8 YESON tNTD (PI Pl I) / (Pf CMEGA)
R4 0 015 CR LESS CAHL

R5 4 8 YESGN INTO (ETA Ptf / (PI CMEGA)
R5 0 25 GR LESS (CL 9G) BALTAY

(P5) l(P1)
67 I'BC 1 6-4 2 Pl- P

(P6)/(P1)
67 VBC +- 2/67

ADERHGL 2 64 PL 10 2?6 AAChtBER(tBIIIYtLCNNtOESYthj!YBtlYP ~ CCLt YPI
DEUTSCh I 66 PI 20 (s2 CEUTSCHYANN, STEINBERG + I/AACI-tBERL(htCERN
DEUTSCY2 66 PL 22 112 GEUTSCHVANN STE(hEERG + I/AAChtBERLIhtCERN
GOLGHAEE 66 BERKELEY CONF' G ~ GCLDYABERG MESON REVIEls I/////I///f LRL

R6 4 8 YESON INTO (K KBAR PI) / (Pt GYEGA) (P7)/(P1)

R6 4 Bt- INTO ((K KBAR)t- PIG) I (PI C&EGA)
Rb 0 08 CR LESS (CL 9C) BAI. TAY 67 VBC 2/67

CHUNG
CONTE 1
CONTE 2
DAts L

DANYSZ
FRICYAN
HOOGLANC
KEY
MORRISON

61 UCRL-1668l REV
67 NC 51 4 175
67 HEIOELBCRG CCNF ~

o7 LcRL-1691tt
67 NC 51 A BC1
6 7 PRE PR IhT
67 HctOELBERG CONF
e7 PREPRINT
67 PRIVY CCI'Mo

S ~ I' Cl UNGG 0 ~ CAHL1 J ~ K I&Z y C ~ I- e Y IL L ER /// LRL
t TOYAS IN I ~ CORDSt//GENOVAtl AYtYILANOt SACLAY
t NOVAS I hit CCRGSt /III GEhc V A+I.A YB+MI L t SACL
+hARCY+hESS+K IRZtY ILLFR II//////////// LRL
CANYSZ+FRENCI +St YAK ///////I ////////I CERN
tVAURER+Ã fchALOht CUDETtSCI- I BYt/HE IDt ST RASB

+KLLYVER ~ TENNER // ZEEYAh LAB
tPRENT ICEtcCOPERtYANNERt!GALKERt/TOtANLthIS
C R C MCRRISCN I///I///////////////I/ CERN

Rb 4 Bt INTO (KS KS Pf+-) / (PI CMEGA)
R6 0%02 CR LESS (CL 9C) BALTAY 67 VBC

Re 4 8+- INTO (KS KL FI+-) / (PI CIIECA)
Re 0%06 CR LESS (CL 90) BALTAY 67 HBC

444444444 444444444 444444444 444444444 444444444 444444444 444444444

REFERENCES FCR 8 YESCN

2/67

2/67

SLATTERY 67 NC 504 377 +KRAYBILLtFORYANtFERBEL II/I//// YALE+RCCI. JP

444444 444444444 444444444 444444444 444444444 444444444 444444444 444444444
444444 444444444 444444444 444444444 444444444 444444444 444444444 444444444

PAPERS NOT REFERRED TC IN DATA CARDS

BFLL INI 63 Nc 29 (s96 BELL IN I GF IOR INI GI ERZGNEGIII &RATT I /// t'I LAN
ALLARD 64 PL 12 143 ALLARC+ // PARIStCERNtYILAhtCEA-SAC+UC-BKY

ALLARC 64 CATA SLPERSECEC BY ALLARC 66
GOL CtAB E 64 PRL 12 336 GCLCHA BERG BROWNt K AC'YK 1 Sl-Eh G TR IL L ING/L RL+UC
HESS 64 GUBNA CONF 1 422 HES GCHLNG ~ CAVLvl ARCYGKIRZ ~ YfLLER ///I LRL

I.ESS 64 CATA 5(PERSECEC EY Ct UNG 66
LANCER 6 i PRL 13 346 4 LANCER ~ ABCL INSGCARYGNY ~ HEhCR ICKS +/// UCSC JP

ABOLINS 65 ATHENS(GVIO)CONF' +CARKCNYGLANCERGX( ONGGYAGER I//// LA JCLLA l=l
ALITTI 65 PL 15 69 AL ITTI GBATGNGDtLERGCRUSSARCt II/// SAC+BOL

ALLARO 66 NC 464 731 tCRI JAKCtVENNESSYt /I ORSA&tYILANtSACtBERK
ALLARC+ ke GET GCCC FIT TG M(PI RHC) ONLY IGVEN ASSLVfhG ADCITIOhAL RESC-
NANCES BETI(EEN 94C AND 1315 VEV

HESS 66 UCRL-16832 R I bESS tTI ESIS, BERKELEY) /I LRI.

ABOLINS 63 PRL ll 381
ADERI-.OL2 64 PL 10 24C
GOLCVAE E 65 PRL 15 118

ABOLINSGLANDER ~ YEVLHGP ~ XLChG ~ YAGER I/ UCSC
AACYEN+BERI. IN+aIRY+BONNta4) ELR+IC-LCNCtYPt
G GOLCHABERGS GCLCI-ABCRGKACVK ~ Sl'EN /// LRL

ABC COLL 67 HEIDELeEPG CCNF ~ //////////AACI EhtBERLINtCERh COLI ABCRATIDN
BALTAY 67 PRL 18 93 +SEVERtENS+YEV+ZANELLO II///////// ~tBNL
CHUNG 67 UCRI. -16881 REV 5 ~ U ~ CI.UNG ~ 0»CAhLG J ~ KIIIZGC ~ I. ~ YILLER //I LRL
DAHL ts7 UCRL-16918 +I.hill Y+I-ES5+K I RZG Y IL LER //////I/////// LRL
FOSTER 67 HEIDELBERG CONF' +GAVILLETyLABRGSSEGHCNTAhETt// CERN+C ~ CE F

PAPERS NCT REFERRED TC IN CATA CARDS

BONCAR 63 PL 5 209
cARYcNY 64' pRL 12 ?54
SLATTERY 67 NC 50A 311

lsCNCAR ~ CCCOt//AACV EN+8 IRVt) 4 YB+ IC-LChC+YP I
CARYOKY LANCER R INCFI. E ISCI- XLONG G YAGE&//Uc JP
tKRAYEILLtFCRYANGFERBFL I/////// YALEtRCCI.

g{)ggP) G F IISGG, SFG Z~+I i G

5 F PASS (YEV)

444 444444444 ~ 44444444 444444444 444444444 444444444 444444444 444444444
444444 444444444 444444444 444444444 444444444 444444444 444444444 444444444

ff ((2(P) il G FESCII ii IG JPG=S FI i=i

11 8 I'ESON YAc5 (YEV)

M

M

M

M

M

M

M

M

M

60 1220%0
1220 0
1259 0

;376 1200'
1270
1220
1220 ' 0

o ~ o e
AVG 1220%3'S43

27 0
2C»

20%
2C AC

ABOL INS
GCLCHABER
AEC

COLLIE

BALTAY
815iAS
Cl'UN G

FOSTER

63 HBC
65 I'BC
67 VBC
67 I-BC
67 bBC
67 VBC
67 VBC

8 ~ 0 Pt+ P
0 ~ C PBAR P

8 P I- F

32 ~ G2FI-P
P(BARIPyREST

~ o ~ o

10 7663 AVERAGE (ERROR INCLUDES SCALE FACTCR = AC)

IIE IGHTED AVERAGE = 129.0 + 14.2
SCALE = 1.32 CHISQ = 5.2 CQNLEV -" 0 155

M 4 IN Tl-E 3-4 Pl-P CATAGTVE 8 EhHANCEYENT YAY BF CECK EFFECT (CI.UNG 67)

lc/67
2/67

ll/67
9/67
9/67

M

M

M

M

M

M

M

M

M

M

M

M

M

M 5
M 5
M

M AV

1250' 0
1260 0

5 1250 0
5 1260~ 0

1250%0
1240»0

1416 1267~ 0
1215%0
1263%0
1255%
1270' 0
1211%
1264%
1249%0
1267%
12e2.0
1276»

5-WAVC
o

G 1263»19

25%8
35%0

20 0
lc ~ C
25 ~ 0

0
13%
15 AC

9»
7 ~

90 ' Q
15

7eQ
11»

BRE I T-W IGNER
~ o

88 2 ' 7859

SELCVE
VE ILLET
Gl. fRAGOSS
BONDAR
LEE
ACCENSI
JACOBS
NAHL IG
ARMENISE
BARLCW
BIRD
EISNER
E I SNER
FCSTER
LAMSA
PCIRIER
R48fN

FIT

62 I'BC
63 FBC
63 I'BC
63 HBC
64 vBc
66 vBC
66 I'BC
66 SPRK
67 GBC
67 YBc
67 SPRK
67 VBC
67 I'BC
67 VBC
67 vBc
67 hBC
67 t'BC

2 3 Pl P ~ T C(F720 10/67

5 1 Pt+C
(K01 K01 VOCE)
3~ 2 Pl"P ~ PltPI-N

4 ~ 2 PI-P (ALL T)
4%2 Pt"P (I CLT 2C)

PeaR P AT REST
8 PI-P
BGPI-P

8.5 Plt P

9/67
I I /66
10/67
9/67
9/67
9/67

10/67
11/67
9/67

AVERAGE (ERROR INCLUDES SCALE FACTCR ~ leC)

w'» «o

o
o
lA

o
oo o

LD

o
oo
CV

STER 67 HBC
UNG 6'7 HBC
LTAY 67 HBC
OLINS 63 HBC

o
LIS
C4

M

ll
M 85
N
it
M 1416
N

W

M
'N

lt
iI
ll
ti
M

M S
M 5
M

I( AVG

5 F WIOTI. (YiEV)

25 ' 0
CR LESS

100~ 0
200 0
160%0
130%0
102%0

99%0
100%
202»0
82e

160%0
219»
113%
173 0
113»
163%0
155
S-WAVE

~ ~

140.85

SELCVC
VE ILLET
BCNGAR
LEE
4CCENSf
JACGBS
WAHL I G
ARMENI SE
BARLOW
BIRC
EISNER
EISNER
FOSTER
L4MSA
PCIR IER
RABIN

62 VBC
63 FBC
63 VBC
64 V BC
66 vec
66 ISBC
66 SPRK
67 OBC
67 HBC
67 SPRK
67 HBC
67 VBC
67 HBC
61 HBC
67 VBC
67 t!BC

20 ~ 0
46%0
1C»0 2-3 PI-P ~ T CUT20

5%1 PttC
(K01 K01 VCCE)
3 2 PI-. FGPItPI-h

i ~ 2 Pt P (ALL T)
4 ' 2 PI-P (T CLT 2C)

PBAR P AT REST
8 Pt-P

8 0 PI- P
8.5 Pl+ F

13~ 0
34%
20%0
39%
25»
50.0
30 '
16%0
17%

FIEfT-WIGNER FIT
o o o ~

81 13 4809 AVERAGE (ERROR INCLUDES SCALE FACTCR ~ 2 ' 3)
(SEE ICEOGRAY)

10/67
11/66
9/67

11/66
10/67
9/67
9/67
9/67

10/67
11/67
9/67

B IIIDTH (ME V)
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—ANY CHARACTER IN THESE COLUMNS MEANS THAT THE DATA HAS NOT BEEN AVERAGED. MESON RESONANCES

5 F PART IAL CEGAY l4GCES

Pl F INTO I It PI-
P2 F Ih TO 2PI+ 2PI-
P3 F INTO K KSAR

5 85 8
5 eS 85 85 8
S 12512

P1
P2

8 0 YESCN PART IAL DECAY YQOES

C MESOh lh! TG K KBAR Pl
C MESON INTO PI Pl R&0

5115115 9
5 95 9U 9

5 F BRANCHING RATIOS

Rl 4 F INTO (4PI)/(2P I )
Rl 0 08 0 ~ 06
Rl 0 0«I CR LESS

BGNOAR
GFUNG

R2 4 F INTO (K KSAR)/(Pl I'I l

R2 4 CETERMINAT ION CIFF IGI.LT 8ECAUSE PRCX
R2 4 NEUTRAL (K KBAR) MCOES
R2 0»OS CR LESS 8A Rl' lN
R2 0 16 GR LESS WANGLER
R2 0» 66 CR LESS BRANCT
R2 0 05 CR LESS OEUTSGHYA
R2 F 0'023 0 006 F I SGI'ER
R2 F RESLLT GGT CHANGEC 6Y MGRE THAN 1
R2 8 PROCA8LY SEEN BARLGW
R2 N 0»047 0 ' 012 + SYSTe BEUSCF
R2 N PEAK UNRFSGLVEC FRGY A2
R2 Oa025 GR LESS OAHL .

65
65 HBG
66 I'BG
66 FBC
66 SPRK
S 0 (SEE
67 I'SC
67 SPRK

67 HBG

CONFeLIY IT Oa95

BEUSGH 67) 5/67
1 ~ 2 PBAR P—K1K1 11/66
5E7 ~ 12 Pl-P 9/67

le6-4 ' 2 PI- P

(P2)/(PI)
63 VBG
65 FSG

(P3)/(P1)
IMI TY CF A2 WHICH HAc SAVE

w mwww0w 6

Rl
Rl '4
Rl

8 C MESQN ERANGHING RATICc

C HESOh IN)'0 (Pl Pl RHC) / (K KBAR Pl) hLY 2
CEN 1

.2 ' 0 CR LESS CAHL 67 HBC 0 CISARGEC Pl CNLY

OeANCLAL 65 PL 17 347
ROSENFEL 65 OXFORC CONF 58
BARLCW 67 NC 50 A 701
DAHL 67 UGRL-16918

SEE ALSC 65 PRL 14 1074

O»ANGLAL ~ ASTIERGEARLQW t//CCFtCERNtRACtLIV
A H RCSGNFELC /IIIIIIIIIIIIIIII/ LRL=RVUE
+YONTANET D-ANDLAU+/CERN+CCF+ IDR+L IVERPOOL
+I-ARGY+I-ES 5+K IR Z t Y II.LER /I/I/I I //I I/II LRL I JP
MILLERG GHUNGtCAI. LOHESSOHARCVGK IRZt//LRLtUC

R ¹FGR 1+ NONET SU3 RATES SEE E G GGLOhABERO REVIEW BERKELEY GGKF 1966

444444 444444444 444444444 444444444 444444444 444444444 44¹t¹4444444444444

REFERENCES FOR C YESGN

SELCVE 62 PRL 9 272
BGNCAR 63 PL 5 153
GUIRAGOS 63 PRL 11 85
VEILLET 63 PRL 1C 29
LEE 64 PRL 12 342

BAR Y IN 65 5 JNP I 810
GHUNG 65 PRL 15 325
GUIRAGOS 65 PRL 11 85
WANGLER 65 PR 137 8 414

REFERENCES FCR F

SELGVEGI'AGGPIANGBROOY ~ SAKER ~ LE8GY II PENNA
SGNCAR+//AACFENteIRM+BONNtCESY+ IG-LONCtYPI
Z 0 ~ 7 GUIRAGOSS (AN /I/IIIIII/IIIIIIII LRL
VE ILLETEHENNESSYGB INGFAY GELCCFt//PARth I LAN
LEES RCE ~ S INCLA I R o VANOERVELCE /I// MI Cl I GAN

+COLGCLENKO+ERGFE'EV+KRESTKIKCV+/ ITEP YCSC
CI-UNG DAHL ~ FARDY ~ FESS JACC85 ~ KIRZ /I// LRL
Z G T GUIRAGGSSIAN /II/IIIIIIIIIIIII/ LRL
T P WANGLERGA R ERWINOW hALKER //WISGCNSIN

AGCEh!SI
BEUSGH
BRAh'CT
DEUT SCHY
FI SCHER
JACOBS
WAHL IG

ARMENISE
BARLGW
BEUSCH
SIRC
OAHL
EI SNER
FOSTER
LAMSA
POI R IER
RAS IN

66 PL '20 557
66 PREPR INT
66 8ERKELEY

CONFED

66 PL 20 82
66 PRIVATE CGYM»
66 IJGRL-16877
66 PR 141 941

67 HEIDELEERG GOis(F ~

67 NC 50A 701
67 PL 25 8 357
67 HEICELBERG CChlF ~
67 LCRL-169IB
67 PR TG BE PLBL»
67 HEICELBERG CGNF ~

67 P REPRINT
67 P REPRINT
67 THESIS

ACCENS I G ALLES-8CRELL IVFREKGI. G FR (5K+ //CERhf
BEUSCI o F I SGHER G AS TBURYG V ICI EL INI+/E TH+CERN
BRANCTGGOGCGNI ~ CZYZEWSKIt I/CERN+CRAG+WARS
OEUTSGHYANN STEINBERG + //AAGFtBERLIhitGERN
W E FISCHER(BASEC ON BEUSCI. 66)/ ETH +CERhl
L ~ 0 ~ JACG85 /IIIIIIIIIIIIIIIIIIIII/IIII LRL
+SHIBATAEGOROON ~ FRISCF ~ YANNELLI I/YITtPISA J
tGH IC IN I E FOR INGt//BAR ItBGLGCNtF IRENZtGRSAY
tL ILL 6 5TGLtMCNTAhETt/GERhstGC F t IRtL IVERPGOL
+FISCI.ER GCSBI EASTei!RY Y ICI.EI. INI+/EThtCERN
thHI TEHEAC ~ ALI. C+//AERE+Rl. EL+5THAMP I+LC ~ LON
+I.ARGY+I'ESS+K [RZth'ILLER IIIIIIIIIII/II LRL
tJGhNSGhl+KLEIN+FETERStSAI. hltYENt // PI.ROUE
+GAVILLET LABRGSSE YQNTAKETt // CERh+GGF
tGASCNte(SWAStDEAAOOtGRGVESt /I/ NOTRECAYE
+8 ISWA5o CASGN ~ CERADG GKENNE Y+//NCTROAY+PENN
MD RALIN /I/I/I/III/IIII/IIII///II R(, TGERS

PAPERS NOT REFERRED TC IN DATA CARDS

HAGCPIAN
ADERHOLZ
BRUYANT
SOD I CKSC
BAR Y IN
STRCGAL 5

63 PRL 10 533
64 PL 10 24C
64 PL 10 232
64 PRL 12 4G85
65 SJNP 1 23C
67 JINA El-3100

V HAGCPIAN ~ 8 SELCVE /I//III/I/I/I/I/ PENNA
AACHEN+8 ER L I N+8 IRY+BONN+I. AY BLR+ I C-LGhiC+YP I I J
BRUYANT ~ GCLCBERC I'GLCER ~ FLELRY FUG/CERN+PA
SCD I CK SGN o WAFL I G o YANNELL I E FR I SCH+ ///I M I T I
+CGLGCLENKOGELEhSKYGEROFEEV+ / ITEP YGSCOW JP
STRUGALSK I+GITUVILCtl VANQVSKA JA+ /II/ CUBNA

44444444¹ 444444444 44¹4444¹44¹4444444 444444444 444444444
44444¹ 444444444 $4444444¹ 4¹4444444 444444444 ttttttttt 444444444 444444444

P((285) G I' REIGN 2126- JPG= PI I=O

CAHL 67 FAVCR JP 1+~ BUT CC NOT EXCLLCE 2-EO- ~

8 0 YESON MASS (MEV)

H

H

M

M AVG

1290 0 8 0
1290a APPROX»
1283e0 5 ' 0
0» 0» 0 0 0 0 0
12/4»9663 402400

C»ANCLAL 65 FSC 1 2 PBAR Po 5-6 PFS
SARLQIG 67 FSG 1 2 PBAR PE 4PFS 5/67
OAHL 67 YBC 1 ~ 6"4~ 2 Pl- P

AVERAGE (ERRGR INCLUDES SCALE FACTOR ¹ 1 C)

8 C YESCN hlCTI (YE V)

R ¹FGR 2+ NGNET Sl.'3 RATES SEE ED G ~ GLASFOWESCCQLG'WE PRL 15' 329(65)
44¹44¹tt4 t44444444 t¹4444¹44444444444 4444444¹t 444444444 444444444

444444444 44444444¹ 444444444 444444444 44¹t¹4¹tt444¹¹44¹t444¹4444t
444444444 444444444 444444444 444444¹tt 444444444 444444444 4444444¹t

12 A2 VESCh (130GtJPG¹2+-) l¹1
A2((300) IEVIIRT 66 CNIKCVRNI 61 64C PORRISCN 61 SUGGESI IIIO

CIFFERENT MESGNS NEAR 130G YEV ~

lg A2 VESGK )'ASS (MEV)

132000
1335 0 10' 0
1270' 0
1310' 0
1290 0 5 ' 0
1300' 0
1290a0 10e0
1310 0 10 C
1280 0
1310a0 1' 0
1286 8
1320 10'
SUPERSEOEC BY ARY
1312' 0 7 ~ 0
12850 20»
1317' 0 3 ' 0
1333 0 13' 0
1312 10~
1344' 0 70
K01 K01 YCCE PEA
1300 0 15 0
1300a0 15' 0
1330 0 20 ' 0
1288 140
ANALYSIS CGHPLICA
1307~ 16~
1310' 20 '
1280' 0 12*0
130' APPROX'
SUPERSEDEC BY GGN
1282 ' 0 10' 0
131702 4e0
1315 7 10 8
1269 9a
$3000 PRE(. I V o.

1309 0
1280'

HBC
HBC
I'BC
OBC
VHSP
GBG
FSG
OSC
HBG

AOERHOLZ 64
GCLCHABER 64
CERACO 65
FCR INC 65
LEFEBVREc 65
SE I CL I TZ 65
BARNES 66
SENSCN 66
OEUTSCHYA 66
FERBE( 66
LEVRAT 66
ARMENISEI 67

LGW

ARMENISE2 61
BALTAY 67
BARLOW 61
BARLQW 61
BART SGH 67
BEUSCH '67

VEC FROM F
BCCKMANh 67
BCCK YAWN 61
BOCK YANN 61
GASGN 67

ARBY PEAK (A1
Gl' IKOVANI 67
CHUMS 67
GQNFORTG 61
CONTE 1 67

H

H

M

H 130
M 1425
H

H

H

M 4 19CO
M 1060
M G

M G

H

H 137
N 80
M 60
M

M N

N

H 240
M 140
H K

M A

H A
H 4000
H

M 130
H C

M C
MM,K
H K

M

M

M

H

H

M K
M

M

H

H

H
M

H 4 1214
H 4 1320~

M

H

H

M AVG

3 ~ 7 Pl+ P

t C4.5Ptt 0

+ 8.0 PI+ P
+- P I+- P

6-7 PI- P
C 5»1 PI+ D

GC«IP»d Y
VMS
OSC

ENISE2 BE
0 F 1 PI+C
C 8 5 PI+ P

1 ~ 2 PBAR P ~ KK
1 ' 2 PBAR Po KK

0 8 PI+ P
C512PI P

GBC
HBC
FBC
HSG
I'BG
SPRK60

K UIIRESCL
HBC
IJSC
FBC
FSG

~ 5) AT
YHS
HBC
MSG
FSG *

0 5 ~ 0 PI+F
5 ~ 0 PltP
5 ~ 0 PI+P TQ KK
8 PI- P

1190 MEV
7 PI- P
2 ~ 74 ~ 5PI-P

+ 0 I'BAR P IN KK
11 Pl- P

TEC BY NE

TE2 BELCW
11~ 0 PI P

2 ~ 7-4 ~ 5 Pl- P
C 2 7-4 ' 5 Pl- P

3G3a6 PEAR P
5 ' 7 PBAR P

C 3 ' 0 K-P TO LAY8
3 Pl-P

I'BG
HBG
HBC
FBC
HBG
HSG
HSG

CONTE 2 67
DAHL 67
DAHL 67
DAN YSZ 61
FR ICYAN 67
HCGGLANC 67
KEY 6712'

VALUE FRCY K K(BAR) YCCE ONLY

EVIDENCE FGR TWE-PEAK STRLGTURE

LEV'RAT+ 66 I-AVE SLIGHT EVICENCE FOR TWO-PEAK STRUCTLRE ~
WITIJ BASICALLY THE SAME SET-UPS GHIKCVANI'+ 67 CGNF IRV
THIS» CQYB IhlNG Tl-'EIR CATA WIT)' TliE CI.C DATA OF LEVRAT+
66' CFIKOVAhl + 67 GET THE FQLLOWlhG RESULTS»

16» FCR FIRST PEAK (TWG lII, CCP» PEAKS ASSUMED)
160 FCR SEGCNC PEAK (TWQ IhCEP ~ PEAKS AcSLYEO)

1296a 16 FCR F IT TC CIPOLE
~ 0 e 0 0 0 0 ~

1304' 1185 4 ' 0364 AVERAGE (ERROR INCLUDES SCALE FAGTC(l ¹ 2 ' 2)

2/67
8/67

9/67
7/67
9/67
9/61
8/67
7/67

9/67
9/67
9/67
5/67

8/67
8/67
9/67
8/67

10/67
8I67
8/67
7/67
7/67
9/61

11/67

9/67

8/67
8/67

8/61

N 25»0 15 0 0 ~ ANDLAL
'W 35oO IC ~ 0 GAHL

W 0 0 0 0 0 0 0 0 0
AVG 3109231 8 ~ 3205 AVERAGE (ERROR

65 HBG
67 hBC

1»2 PBAR P
106"4~ 2 Pl- P

INCLUDES cCALE FACTOR = 1 C)

(SEE IDEOGRAM)

llEIGHTED AUf RAGE = 140.9 4 13.8
SCALE = 2.34 CHISQ = 49.1 CONLEU —" 0.000

NEISHTED AUERASE ¹ 1304.?2 4 4.04
SCALE = 2.16 CHISQ = 79 ~ S CDNLEU = 0.000

RIER 67 HBC
SA 87 HBC

ER 67 HBC

ER 67 HBC
0 ' 67 SPRK

NISE 67 DBC
BS 66 HBC
HSI 86 HBC

8« HBC
UE 62 HBC

' 6

W+ ~ ~ ~ ~ ~ ~ ~

~ ~ ~

,7

+ ~

KEY
~DANYSZ

' ' .'CONTE 2
CDNFDRTQ

' ~ CHUNG

CHIKOUANI
BDCKl1ANH
BDCKMANN

BARTSCH
' ' 'BARLDIJ

BARLDIJ
BALTAY
AR(IENZSE2
LEURAT
BENSON
BARNES
LEFEBURES
GOLOHABER

6? HBC
67 HBC
67 HBC
8? HBC
67 HBC
6? MMS

67 HBC
67 HBC
67 HBC
67 HBC
8? HBC
67 HBC
67 DBC
86 )I)IS
88 OBC
66 HBC
65 MIISIG

64 HBC
O
O C3

CI

F )IXDTH (l1gU)

Cl
CI
CO

C&

CS

CN!

~t
A2 tIASS

CI

CI

( IIEU)

D
D
hl
CO
~t

CI

C)
EO O
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-ANY CHARACTER IN THESE COLUMNS MEANS THAT THE DATA HAS NOT SEEN AVERAGED.

MESON RESONANCES

N

N

lf
If
N

N

N

If
N

If
N

N

N

If
N

N

If
If
N

N

lf
N
If
N

N

N

N

N

N

N

N
'N

N

N

If
N
'N

'N

N

If
..N

N

N

N

N

N

N

N

1425

18CO
1040

C
G

137
40
80

N

N

240
140

K

p
4

40CO

130
D

Ct
K
K

K

t

AVG

12 A2 HESOh NLOTH (MEV)

64 I'BG
64 HBC
65 VBC
65 HMSF
65 OBC
66 HSC
66 OSG

100%D ACERI'OLZ
90»0 +0%0 GGLCI'ABER

150%0 DERACO
99%0 15' 0 LEFEBVRES

140eD SELCLLTZ
10eG 1C»0 BAANES

110%0 45»0 BENSGN
. SUPERSECCI' 8Y BENSGh 1 46

100% 15» BENSCN 1
80.0 10.0 GGHP»BV FERBEL
98e 5~ LEVRAT

120» 2G ~ ARHENISE1
SUPERSEOEC BY ARPENISE2 BELCN
90» 0 8%0 ARHENI SE2

100% 25 ~ SALTAY
56»0 28 ' 0 BARLC'N

56%0 15»0 SAR LCli
61~ 25% SARTSCH
BBe 23% 22 ' BEUSCH

KOL K01 PGOE PEAK LNRESOLVED FROV F
100%0 11~ 0 BCGKVANN
100%0 20%0 BOGKPANK
100%0 20%0 SCCKPANh
84» 30 ' 20 ' CASGN

ANALYSIS COPPLICATEC BY NEARBY PEAK
90e 15' Gr IKOVAN I
80% 20 ' CI4UNG

90%0 CONF CRlG
80» APPROX» CONTE 1

SUPEASECEC BY CONTE 2 BELGN
120%0 APPROX' CONTE 2
47» 18» DAHL
80e5 3' 5 OAHL
45% 22 ' DANYSZ
69%0 HGOGLANC

91' 18' KEY

3 ' 7 Ptt- P

C 3 65 Pl+C
Pt+- P

6r7 Pt- P
C 5 ~ 1 PIt 0

66 OSC
66
66 HHS
67 DBG

0 5 ~ 1 Pt+C
0 8 ' 5 Pt+ P

1 2 PBAA Pr KK
1 ' 2 PBAA Pr Kk

CBPI+P
0 5-12 PI- P

67 DBG
67 HBG
67 I BG
67 I'. BG
47 rsG
67 SPRK

47 HSC
67 HSC
67 HBG
61 rBC
(Al»5)
47 MHS
67 HSC
67 HSC
47 HSC

C 5 ~ 0 Pl+P+50PI+F
5.0 Pl+I TC KK

8 Pt- P
AT 1190 HEV

7 PI- P
2 ' 7-4%5 PI- Pt- 0 ~ PBAR P IN kk

11 Pt- P

ll ~ G. PI- P
2 ~ 7-4e5 PI- P

0 2%1-4%5 Pt- P
+- 3 ' 3%6 PEAR P

C 3 ' 0 K-P TC LAPB
3 Pl-P

67 HSC
67 rslc
67 HSC
67 HBC
67 HSC
47 HSC

VALUE FROP K K(BAR) VOCE ONLY

29»
35'»

RESULTS FOR lNO-PEAK STRUCTURE' SY CI ICGVANI+ 61
(CF~ NOTE UhOER HAS'5 LlsllNGS 4EGVE)

10% FOR FIRST PEAK .(TIIO thCEP ~ PEAKS ASSUMED)
10 FOR SECOND PEAK (TIIO LNCEP PEAKS ASSUMEC)

30» ~ 3% FOR FIT TG DIPOLE
~ ~ ~ ~ ~ ~ ~ ~
89 7420 3 4687 AVERAGE (ERROR INCLUDES SCALE FAGTCA 1 2)

(SEE IDEOGRAH)

Pl
P2
P3
P4
P5

12 A2 PESGh PARTIAL CECAY POOES

A2 YESON INTG RHO PI
42 VESON INTO KBAR K

A2 PESON INTO ETA Pl
42 PESON ENTO ETA PRIHE Pl
42 PESGN tNTG Pl+ Pl- PIG

L 95 8
510512
S14S 8
L258
5 85 85 9

Rl
Rl
Rl
Rl. 4
Rl
Rl H

RL N

Rl
Rl

42

Rl
Rl
Rl
Rl
Rl
Rl
RL

130

AVG
FIT

12 42 PESGh BAAhGVING RATIOS

PESON INlC (K KBAR) I (AHC PI) (P2)/(Pl)
0%04 CR LESS LANDER 64 HSC +
0%02 GR LESS ARHENTERG 65 I'BG
SUPERSEGEC SY GAVILLET 47 BELOli
0%03 0%02 DEUTSGHVA 66 HBC +
FOR NEh VALUEr SEE MORRISON 67 BELON
0%13 0~ 03 SEUSGH 61 SPRK 0 5 ~ 7 ~ 12 Pl«t
KGL KOL HOOE» UNRESOLVEC FRGP Fe
0»15 0 ' 05 BCGKPANN 67 HBC C 5 ~ 0 PI+F
0%09 0%05 BGCKHANN 67 HSC + 5 ' 0 Pj+P
0 054 0 022 GVUNG 67 HBC
0' 042 0 F 014 GAVILLET &7 HBC +- 0 ~ PBAR P
0%04 0%02 HGRRI SON 67 HBC (SEE CEUlSGI-P 66)

~ ~ »»» %» ~

~ 0462 ~ 0129 AVERAGE (ERROR INCLUDES SCALE FAGTCA 1 ~ G)
~ 047 ~ 013 VALI. E FRGY CONSTRAINED FIT

%»»W W&» &» W»t » & W»%» W W»»»&»»

1/67

2/67
8/47

9/41
7/67
9/61
9/67
8/67
7/67

9/67
9/67
9/67
5/47

8/67
8/67
9/47
8/61

10/67
8/67
8/67
7/67
9/67

11/67

9/67

8/67
8/67

8/67

9/67

9/47
9/67
I/67
9/47
8/41

R4 4 42 VESON tNTO (ETA PRIME Pt) / TOTAL (P4) /TOTAL
R4 0% 1 CR LESS GHUNG 65 HBG
R4 t . 0 015 GA LESS DEUTSGHP4 66 HBG

R6 t A2 PESON INTO (Pl+ PI- 0 IO) / (AHG Pj) (P5) l(PL)
R6 0% 17 CR LESS BENSON 66 OBG 0

R tFOR 2t NONET SU3 RATES SEE E G GLASHGlircGGOLGN ~ PAL 15r 329(45)

12 QUANTUM NUPBEA ' DETERMINATIONS

Ql
Ql
QL
QL
QL
QL t
QL

IJP FGR NEUTRAL 42
I =. 1
I ~ I(~1I~ 1
1 ~1

JP ~ 2+
JP a 2t
JP » 2+
JP i 2+
JP ~ 2+

ABGL INS
BENSON
AAMENISEZ
BALTAV
BARTSGH
HART IN

45
66 HBC
47 GBG
61
67
67 SPRK

3 ~ 65 Plt C
C 5 ' 1 Pt+C

7 ~ 0 Pl-P HH

11/47
9/47

9/67

ABOL INS 65
ARMENTER 65
GHUNG 65
DERAGO 65
FOR ING 65
LEFEBVRE 65
SEICLLTZ 45

ATHENS (OI. IO) CONF»
PL 17 344
PRL 15 325
PRL L4 812
PL 19 68
PL 19 434
PRL 15 217

+GARHCNY ~ LANDERrXUONGrYAGER ///// LA JGLLA I»L
AAHENTEAGS»ECNARCsrJAGGBSEh + //GEAHtCCEF
+CAVL ~ HAACY HESS JACOBS KIRI ~ HILLER /I LRL
CERADCr KENNEYr PGIR IEAr SHEFI 4RG//NOTRE DAVE
tSSAAGLI+L END INAAAt/BGLt EAR ItF. IRtCAstSAG
CERN YISSING MASS SPEGTRCPETER GROUP /GERM
L SEICLtTZrG I CAVLrO H VILLER /////// LRL

BARNES 66 PRL 14 41
BENSGN 66 PRL Lb 1177
BENSON 1 66, MICH GGG-1112-4
DEUTSGHY 64 PL 20.82
DUBCVIKG 66,PL 23 714+PRIV ~ C ~

EHRLLCH 64 PR 152 1194
FERBEL 66 PL 21 ill
LEVRAT 64 PL 22 114

BARNES ~ FOIILERr LA I iGREHS'IEth + II'/ BNLtGGNY
G BENSGNrLOVELL VARCIUITr ACES. + // MIGI-IGAN
G ~ G BENSON ////II/I/I/I/I/I////// MIGI. IGAN
DEUTSCHPANN ~ STEINBERG + I/44GV+BERLIhtGERN
DUBGV IKCV ~ GR IGOR I EVr VLAO IY I A SKY + // I TEP
RE EHALIGhrN»SELGVErH»YUT4 ll PENNSYLVANIA
FERBEL . /I ROCHESTER
CERN PISSING PASS SPECTACI'FTER GROUP /CERN

67 PL 258 53
67 HEtDELSERG CONF ~
67 PL 258 140
67 NG 50A 701
67 PL 258 48
67 PL 25 8 357
67 HEIGELBERG CONF'
67 PRL 18 88C
67 PL 258
67 PRL LE 1CC
66 UGRL-16832
67 UGRL-16881 REV
67 NP 81 57
67 PREPRINT TG NP
67 NG 51 A 115
67 HEIDELBERG CONF'
67 UGAL-16918
67 NG 51 A 801
67 PREPAINT
67 HEIDELBERG CONF
67 HEIGELBERG

CONFED

67 PREP AINl
67 HEICELBEAG GONE
67 PL 25 8 238
67 PRIV GGPP

ARMENI '1

ARMENI 2
BALTAY
BARLGW
BART SGH
BEUSGH
BOCK YANK
GA 5OIII
GHIKGVAN
GHUNG

ALSe
CHUNG

GOHN
GONFGRTC
CONTE 1
CONTE 2
DAHL
DANYSZ
FR I CHAN
GAY ILLET
HGOGLAN (
KEY
HART IN
MORR ISO H

HORRISG2

AAMENISErFORINO + I//// EAAItBGLtFIAtCASAY
AAMENISE ~ FGR (NOrt ///// EAA jtBOLtFIAtCRSAY
tk IRSGHtKLNG+YEI-t RABIN I CCLLPtBNLtRLTGERS
+L ILLESTOL+MGNTAhET+/CERhtGCF+IR+L IVEAPGGL
tCEUTSGI. HANNtGIIGTEtGOGGGI(t t/4AGhtBERLtGERN
+F ISGI EA r GOB 8 I y 45TBUAY r I ICI EL IN I+/ETI't CERN
+KOBE ~ RCST r PCLSt/IBGNN+DLAl tN IJl +EPP+ TURIN
tLAPSAr 8ISNASr DEAADO ~ GRGVESr+ // NOTAEDAHE
CERN Piss(NG HASS SPEGTRCPETER GROUP//CERN
tCAVL ~ HAACY CHESS » K IRZr MILLER ////I///I LRL
RICHARD t HESS —TVES(5 ~ BEAKELEY I/ LRL
S ~ U»GItUhGrO ~ DAHL r J K IAZ r G I ~ P IL LER II / LRL
t P GCUL LGGHt 6UGGt CCNDG //II CANL+UN I V 1ENN.
+I AAEf HAL ~ MGNTAhET+//GER)It GFt IPN+L IVE FPCGL
+TGPAS IN IrCGRDSt I/GENGVA+I. 4P+P ILANGt54GLAY
+TOMAS(hi ~ GGADSt//GENGVAthAPtPILANOt54GLAY
tl.ARGY+I ESS+K IRZtV II.LER I////////I//// LRL
DANYSZ+FRENGI'+S I V AK /I///I I ///I ////// CERN
+PAURERtP IGVALGIItGUGET+SCI- I 8 Y+/HE I 0+5 TRASB.
tVILLEMCES ~ FGSTER HGHTANETr BLCGht/GERhtGGF
+KLUYVEA»TENNER /I ZEEP4h LAB
+PRFNTIGE+GGCPE'AtPANNER+VALKER+/TG+ANL+hIS
CERN I'ISSING MASS SPECTRGVETER GROUP//CERN
0 ~ R ~ 0% MGRA I SGN I///////III////////////GERN
D»R»0 MORRISON Ill/Ill/Ill/I/Ill/Ill//CERN

PAPERS NOT REFERRED TO IN DATA CARDS

LANCER 64
AOERHGL Z 65
ALITTI 65
GOL CHAS E 66
LAMSA 67
Sl ATTERY 67

PRL 13 346 A

PR L34 8 697
PL 15 69
BERKELEY GGNF ~

PRE PAINT
NG 504 317

LANCER r ABOL INSr GAAHONY ~ HEhCA ICK5 +/// UGSC
AAGHEH+BERL IN+SIAM+BONN+I. AP 8+LGND+HUEhGHEN
ALIlTIrBATONrDELER»GRUSSARC+/ 54GLAYtEGLGG
G ~ GOLGI..ABEAr HESCN REVIEW ////////////LRL
tCASGN+BISNAstGEAAOOtGRGVESt //I NOTAEGAHE
tkAAYBILLtFGAHAIitFERBEL Il////I/ YALEtRGGH

JP

JP

ttttttttt ttttttttt ttttttttt ttttttttt ttttttttt ttttttttt ttttttttt
bttt~. t4ttttttt ttttttttt ttttttttt ttttttttt ttttttttt ttttttttt ttttttttt

tttttt ttttttttt ttttttttt ttttttttt ttttttttt ttttttttt ttttttttt ttttttttt
REFERENCES FOR 42

AOERHOLZ 64 PL 10 248 AACVEN+BERL IN+BLAH+BONN+I'AYB+IC-LONOGh+MP I
GOLGHAB I 64 DUBhA CONF '1 480 G GGLCHABER 5 GCLCHABER Cl-ALLORAN SHEh/LRL
LANCER 64 PRL 13 344 t480LINsrGAAPGNY, VENDAIKsrXLCNGt/ LA JGLLA

R2
R2
R2
R2
R2
R2

X
X

FIT

A2 VESON IMlC (ETA Pt]/TOTAL (P3) I TOTAL
0»03 OR LESS OEUTSGHVA 46 HSC
REPLACED BY HORR(SGN 2 47 BELGN
0%084 Ge023 HCRRISON2 67 HBG + 8 Pt+ P

~ ~ ~ ~ ~ ~ ' ~ ~ ~
~ 109 »C21 VALLE FRGY CONSTRAINED F tl

11/47

42,.q (l520)
A2r2 (1320) I»2 OR GREATER

SEEN AS 4 BLMP IN Rl'0- Pt- PASS SPECTALP ~

EVIDENCE NGT GOYPELLING CYITTEG FACY TABLE

R3
R3
R3
R3
R3
R3
R3
R3
R3
R3

A2

15

AVG
FIT

VESON LNTG
0%3
0% 24
0» 24
0% 12
0% 22
Oe 14

» %»
~ 1906
~ 128

(ETA Pl)
C»2
0F 08
0%08
0.08
0%09
0%10
» % »

%0422
~ 028

/ (RI.O PI)
AGEAHGLZ
DLBGV IKC V

BCGKPANh

. GHUNG
GGNTE 1
KEY

(P3)/(Pi)
65 HBG
64 VBC
61 VBC t 5 ' 0 PltP
61 I'BG
67 HBG
67 HSG - 3 Pl-P

AVERAGE (ERROR INGLUOEc SCALE FAGTGA » 1 C)
VALI. E FRGP CONSTRAINED F IT

11/44
9/47

12/46
8/47

11/67 .

SG PASS (HEV)

H 34 1320» 25» VANGERHAG 67 GBG -- 5 Pj-0

90 liIDTH (MEV)

N 34 150% APPROX' VANCERH4G 67 GBG -- 5 Pj-0

5/67

5/61

NEIGHTEO AVERAGE ~ 88.76 4 3.47
SCALE ~ 1~ 18 CHISQ ~ 21 ~ 0 COHLEV ~ 0 ~ 137

SC GACSS SECTION (HIGAGBAANS)

CS 34 15% 5» VANDERHAG 61 GBG -- 5 PI-0

ttttttttt ttttttttt ttttttett ttttttttt ttttttttt ttttttttt ttttttttt
5/67

o o
'It

O
O
lD

~ ~

o
o
Ol

~ ~ KEY 67. . .DAHYSZ 6T
~ ~ CHUHG 67

CHIKOVANI 67
~ BOCK((ANN 67
~ ~ .BOCK((ANN 67

TSCH 6T
LOII 67
LOS 67
TAY 6T
ENISE2 67
RAT .66
SOH 1 66
NES 66
EBURES 6S
OHABER 64
O o
o O

O
%4

HBC

HBC

HBC

t((IS
HBC

HBC

HBC

HBC

HBC

HBC
OBC

II(IS
OBC

HBC

IIIISP
HBC

REFERENCES FCR A2 ~ 2

VANCERH4 41' PL 248 493 VANCEAHAGEN+HUG+FLEURY+ /EFt IPNtIIARjtECLGG

E( l420) 4 E HESON (1420 ~ JPG»A +) I=C

BAILLGN 67 FAVOR JP 0- ~ DAI. L 61 FAVCA 1+ BUT CC NOT
EXCLUDE 2-r G-e

4 E MESON PASS (MEV)

H

H

H

M

H AVG

1425 7
1420 0 2C C
1423% 10~

e e % % e
1424»0124 5 ' 5125

BA ILLGN
DAHL
FRENCH

61 'HBC 0 ~ PBAR F
61 HBG 1 ~ 6-4 ~ 2 Pj- P
61 HBC 3-4 PEAR P

AVERAGE (ERROR INCLUDES SCALE FAGTGA » AC)

11/66

4/47

ttttttttt ttttttttt ttttttttt ttttttttt ttttttttt ttttttttt ttttttttt
tttttt ttttttttt ttttttttt ttttttttt ttttttttt ttttttttt ttttttttt ttttttttt

A2 WIDTH (HEV)
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MESON RESONANCES

M

M

M

ill 4VG

6 E MESCN MIDTh (YEV)

800 10' 84(LLON
60 ' 0 20 ' 0 CAHL
450 20 ' FRENCH

~ 0 0 0 0 0 0 ~ 0
10~ 8333 9 ' 6645 AVCRAGE (ERROR

(SEE ICEQGRAM)

67 HBC
67 I(BC
61 HBC

0 ~ PSAR F 11/66
106-4' 2 PI- P
3-4 PBAR P 6/67

fNCLUOES SCALE FACTOR ER I ~ 2)

6 E MESCN PARTIAL CE CAY MCCES

=ANY CHARACTER IN THESE COLUMNS MEANS THAT THE DATA HAS NOT SEEN AVERAGED.

H

M

M

H

H

H

H

14 1480 0
8 5 1460 1G
8 BACKGROUhC EST I YAT ION

151500 . 7 0
70 151300 7 0

~ ~ 0 ~ ~ ~ 0 ~ 0
AVG 1514 QCOC 4 ' 9497

CRENHE LL
ABRAVS

C IFF I CULT ~

AYMAR
'BARNES

66 IJBC
67 HBC

61 HBC
67 HBC

AVERAGE tERROR INCLlIOES

1
13 F PRIME (1515eJPG 2++) IERG

13 P PRII'E(15151 MASS IM(31

6 ~ 0 PI- P
4 ' 25 K- F 5/67

5/67
5 ' 5 K-P 9/67

6 ~ 5 ~ K- P 10/67

SCALE FACTCR ER 1 ~ C)

Pl
P2
P3
p4
P5

Rl.
Rl
Rl

INTO K Kf (890)
E INTO K KUAR P I
E MESQh INTO PI PI RI-0

I NTO P I I 10G3) P I
E INTO ET4 P I PI

6 E YESCh PRANCHING RAT ICS

INTO K Kf(890)/((K Kf)&(PI(IC03) .Pl))
05C 010 BA ILLQN 67 IJSC

510UIB
512512S

9S 9U
L165 8
5145 BS

hLY 1
CEN 1

11/66

13 F PRIVE(1515) WIDTH . (VEV)

5 53 ' 18 ABRAYS
BACKGROUNC ESTIYATION DIFFICULT ~

35 ' 0 25 ' 0 AYMAR
70 87 ' 0 150'0 BARNES

~ ~ 0 0 ~ ~ 0 \ 0
73' 2353 22 ' 9412 AVERAGE (ERR

67 HBC

67 hBC
61 HBC

4 ~ 25K- P

5 ' 5 K-P
4 ' he 5 ~ K- P

INCLUOEC SCALE FACTCR Ec 1 8)

13 F PRIVE PARTIAL DECAY VCDES

M 8
8

M AVG OR

5'/6 7
5/61
9/61

10/6/

R2
R2
R2

R3
R3
R3

f INTO(ETA Pl Pl)/(K KBAR P()

7 .0 CR LESS FOSTER

h(Y 5
CEN 2

67 hBC 00 PBAR P

E MESON INTO (Pl Pt RHC) l (K KPAR Pl) KLY 3
CEN 2

2 0 CR LESS CAHL 61 HBC C CI-ARGEC Pt CNLY

1C/67

P1
P2
P3
P4
P5
Ph

F PRI Yf INTO P I+ PI-
F PR(hf lhTO K KBAR
F PRIME INTO K Kt(89C)
F PRIME INTO ETA ETA
F PRIME INfO Pl Pl ETA
F PRIME fhTO Pl K KBAR

C&508
512S12
51CU18
514S14
5 BS BS14
5 BS12S12

ARHEhTER 64 OUBNA CChF 1 467
BA ILI.QN 67 NC 504 393
BARASH 67 PR' 156 1399
DAHL 67 iJCRL-16978

SEE ALSC 65 PRL 14 1074
FOSTER 67 HLIDELBERG CGNF0
FR'ENCH 67 C ERN/TC/PH066-31

ARMENTCROSCECMARCSCJ4COBSENCASTIER+ //CERN
+EOLAROS+C

CHANDI.

AL+ASTtER¹ ill/ CERN+CCF+IR
BARASI. CKIRSCH ~ MILLCRe TAN /////////CCLLMSIA
+l ARDY+H jSS+K I RZ+ Y IL LER ////////////// LRL I JP
MILLERCChLNGCDAI LCHESSCHARCY SKIRL+ /LRL+UC
+GAVILLET ~ LABROSSEC VONTAKET+ l/ CERh+CDF
+KINSCN+VCOCNALCfRIDGIFORCf //// CERN¹BIRY

fffffffff fffffffff fffffffff fffftffft fffffffff ftfttftff ffffffffffttftf ftffftftf fffftfftt ffttfffff ffffttftf ftffttfff fftftftff

$ K$ ((44O) S KSKS(1(AC( ARC RMCRI'C((A(CI (JP

EVI CENCE NQT YET CQYPELL ING OVlTTE
IF RHGD RHOC ANC KS KS ARE YOCES OF

PP I f lM) ThEN I=C ~

29 KSKS ANC RHCRI..O HASS IYEV)

G=V +) I GTE 0

C FROM TABLE
TI. E SAME RESCINANCE

H ———-RHOO RI-'OG YOCE-—----
H 1410~ 0 BETTINI 66 DBC C 0 ~ PBARF TQ 5FR

R fFOR 1+ NONE T SU3 RAfES SEE E ~ G ~ GOLD)'ABER ~ REVIEW ff(IKELEY CChF 1966

fff fffffffff fffffffff fffffffff fffffffff fffffffff fffffffff fffffffff'
REFERENCES FCR E VESCN

Rl
R1
Rl
Rl N

13 F PRII E BRAhCI-ING RATICS

F PRIV E INTO (P I+ PI-)/(K KSAR)
0 2 . L(R LESS AYMAR
0 ~ 1& CR LESS BARNES

03 ESTIVATE FRCM SL3 GLASIJOM

(Pl)/(P2)
67 IJBC 5 5 K-P CCL= ~ 67 9/67
67 HBC 4 ~ 6e 5 ~ C K- P 10/67
65 SU3

R2
R2 X
R2 X

F PRIHE INTO (K KBAR] / TOTAL (P2) I TOTAL
0~ 64 C0 31 GCLCBf RG 66e Wt Tl-CRAMN
BARNES 66 POINT OLT TI AT F PRIME UNRESOLYABLE FROM E YESCN

R3
R3

R4
R4
R4

F PRIME IhTO (ETA ETA)/(K KBAR)
005C CR (.ESS BARNES

F PRIVf INTO (Pl Pl ETA)/(K KBAR)
003 CR LESS AMMAR

0025 0 ' 13 BARNES

(P4)/(P2)
67 I'BC 4 6e 5 C K- P 1C/67

(P5)/(P2)
67 IJBC CL=Q ~ 61 . 10/67
67 YBC 4 ~ 6e 5 ~ C K- P 1C/61

R5
R5
R5
R5 8

F PRIME INTO (P I K KEAR 4 K Kf (890) )/(K KSAR) (P3+P6)/(F2)
0 ' 4 QR LESS AMMAR 67 HBC CL=O ~ 67
0014 CR LESS BARNES 67 I'BC F 6 ' 5 AC K- P

QR 4S 0 14 0014 BARNES 67 HSC 4 ' 6e AC K- P

10/67
1C/67
1C/61

R ¹FCR 2+ NONET S(J3 RATES SEE E ~ G ~ GLASHOM SCCOLOM ~ FRL 15 329(65)
ftffff fffffffff ftfffffff fffffffff fffffftff fffftf¹ff fffftffff ffffftfff

REFERENCES FOR F PRIVE--KS KS YOOE
8' POSSIBLY SEEN ABRAYS 67 HBC
8 THE AUTHCRS ASSOC(ATE ThE PEAK WITI. THE F PR
8 ESTIVATION IS CIFFICLLT

1412' 23 ' BARLOW 67 HiBC
1439' 0 5 0 6 ' 0 BCUSCH 67 SPRK
0 ~ ~ 0 0 0 ~ ~

AVG 1431~ 5396 5 ~ 3492 AVERAGE RR R ('

09 KSKS ANC RHCRI..O M(OTH (YEV)

H

H

H

H

H

H

H

H (E 0 INCLUDE

4 ' 25 K- P 5/67
IVfe SLT BACKGRCLNC

1~ 2 P BAR P 5/67
5 ~ 7e12 PI-P 9/67

SCALE FACTCR ER 1 ' CJ

GLASI'OM 65
SARNES 65
BARNES 66
CREKNELL 66
GOLCBERG 66

ALSC 66
ALSC 67

ASRAYS 67
AMHAR 67
BARNES 67

PRL 15 329
PRL 15 322

BERKELEY CCNF ~

PRL 16 1025
SU8MITTEC TO 'NC

BERKELEY CONF
HEIOELBERG CONF'

PRL 18 620
PRI. 19 1071
PRL 19 964

S L GLASHCMC R I. SOCGLOW //SL3 BERKELEY
REPLACEC BY REFERENCE BCLC'h
+CORNA Ne Gi! I DCNI e KALBFLEf 5CI. e LONDON/8hL ~ 5YR IERC
+ KAL&FLEISCV LA leSCARR SCI-LYANN + // BNL I
+ LEITNERCMUSTOCC RAIFEARTAIGH //SYRACI. 'SE
+KALBFLE ISCI CLA I e SCARRe SCtl YANN+////// BNL I=C
I.EI)'NER+ // ShL+SYRACUSE
+KEFOECGLASSERCSECIJI-ZORIL 'LCLSKY /MARYLANC
+CAV IS ehliANGCDAGANeDERRICK + /l NIL+ANL JP
+CORNANCGCLCBERGCLEITNER 4 l/ BNL+SYR4CUSE ICJP

M -—- --RHQO RI 00 YOCE-
M 90 ' 0 BETTINI 66 DSC C C ~ PBAR F TG 5FII

M

M

M

M AVG

----KS KS VOCE
100~ 70 ~

43 0 11~ 0
BARLQM '67 HBC I ~ 2 PBAR P

18~ G BfUSCH 67 SPRK 5 ~ 7e12 PI P
~ ~ 0 ~ 0 0 0 ~ 0

46 ' 3529 16 ' 9715 AVERAGE ( ERROR INCLL'OE5 SCALE FACTCR ~ 1 C)

tftfft fffffffff fffffff¹f ffffffftf fffffffff ffffftfff fffffffff fffffffff

5/67
9/67

fffffffff fttffffff ttffftfff, ffffffttf ffffftfff ffftfftff ffffffffftfffff tftffffff t(effftftf ftftfttft ffffftfff ftffttfff ftftffftf tffffttff
~((BOO) 1,

3C ETA (16COC JPGER +) I ER G=4m
~ TI.. IS ENTRY CONTAINS 4PI PEAKS ~

f VIDENCE hGT CQVPELLINGC OY ITTEC FRCY TABLE

3C ETA (16CO) HASS (YEV)

BETT INI 66 NC 42A 695
ASRAYS 67 PRL 18 620
BARLCM 67 NC 5C 4 7C1
SEUSCH 67 PL 25 8 357

REFERENCES FCR KSKS(1440) ANC RI.O RhC(141C)

+CREST I C L IHENTAh I ~ LQRIAC Ff RLZZQ+//PAC+P(SA
+KfHCE e GLASSER e SECH(-ZORh C I(CLSKY /MA'RVLANC
+YON TAHE 7 3 0-ANDLAU+/Cf RN+ CCF+ I CR+L I VER PDQL
+F I 5 CI ER ~ GOBS I ~ 45 7 BURT e V I CI.EL IN I y/ ET)', 4 CERN

H 23 1610.0 4C. KERNAN 65 HBC G 2 ' 7 PBAR P
M 1597' 0 13 0 CLAYTON 67 I'SC C 2.5 PSAR P 1C/61
M ~ ~ 0 ~ ~ ~ 0 ~ 0
H AVG 159802419 12~ 3634 AVERAGE (ERROR INCLUDES SCALE FACTCR RK 1~ C)

3C ETA (16CO] WIDTH (YEV)ffftff tfffffftf ffffft¹4¹fffffffff fffftffff fffffffef fffffftff fftttffff
ffffffftf fftffffft fffffffff fffftffff ttffftfff fftffttff fffffffff

(IEIGHTED AVERAGE 70.83 t 9.66
SCALE 1 3 18 CHISQ 2.8 COMLEV 0.246

M

M

M

M AVG

155~

6800
85 ~

26 ' 0
KERNAN
CLA'YTQN

65 HBC C 2 ' 7 PL(AR P
61 HBC C 2 ~ 5 PEAR P 10/61

~ 0 0 0 ~ ~ 0 ~ 0
93 7324 24 ' 8629 AVERAGE (ERROR INCLUDES SCALE FACTCR Ec AC)

3C ETA ( 16CO) PARTIAL DECAY VQDES

Pl f TA (1600) INTO 4PI 85 &S 85 8
ffffff fffffffff fffffffff ftfffffff fffffffff fffffffff fffffffff fffffffff

REFERENCES FCR f TA(1600)

Kf RhAN 65 PRL 15 803 +LYCNtCRAMLEY ///II////////////////// IOWA
CLAYTON 61 HEI GELEERG CONF ~ +I ASON e YUIRHEADC F IL(PPASe// L I VPQCL+4THENS

fff fffffffff fffffffff fffffffff fffffffff fffffffff fftffffff ffffffffftfffff fffffffff fffffffff fitffffff fffffffff fffffffff ffffffttt ffftfffff
RENCH 67 HBC
AHL

' 67 HBC
AILLOH 6? HBC

D
Cl

D
0a

o
O
III

CI

O
C)

O
Sf
TS

E IJZOTH (HEV)
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-ANY CHARACTER IN THESE COLUMNS MEANS THAT THE DATA HAS NOT BEEN AVERAGED.

MESON RESONANCES

~«(I640) ]
=3~, 6~]

34 Pl (164cy JFG"- -) I e: 1

Tf. IS ENTRY CONTAINS G»-I PEAKS ANC TI-E Rl PEAK

FGR CGMPLLATICN BV Te FEREEL«SEE REVIEW GN HESCNS ~

PROC 1966 BERKELEY CONFERENCES P 13,2

15 RI"0 ( 1650t JPG= +) I »1

+{I550I ALS{'. KNOWN DS G MESCN (G»t I)
FCA POSSIBLE 4 P I MCDES SEE ETA(16CC) AND RHO()700)

34 PI (164C) MASS (YEV)

H

M {;
M C

M C

M

H

M

M

M

M 0
M C
M 0
M R

M R

M R

M

M

M AVG

65 DBC C 4»5 PI+ C

66 HBC + 8 0 P!t P
66 HBC + 8.4 Pt+ P
67 HBC + 7 ' G Pl+ P
66 AVUE t 7-8 Pl F
66 VBC - 4 ' 7 Pl- P
6l VBC + 8 ~ 0 Pl+ P
67 VBC + 8 G PI+ PyPLtF
67 DBC C 5»1 Pftc
67 HBC,- 11 0 Pl- P)PI-F
67 HBC 0 3y3 6 PPAR P
Y (OMECA AI.Q(G))) YCCE
L
67 MMS - 7-12 PI- P
ANO G PARITY UNKNChh ~

THE OTI. EA ENTRIES ~

67 VCC .- 8 ~ 0 Pt-F ~ Pl-F

NCLUDES SCALE FACTCA » I F 6)

30 1600 0 FCRLNO
17CG EVtNTStCCI'PILED BY FERLEL ~ ABC COLL»
4CGG EVENTSsCCYPLLEC BY FEABEL ~ 6ALTAY
2CCG EVENTStCQYPILED bY FEABEL ~ SLATTCRY

110 1640 2C» FEABEL
20 1630' 0 3C»0 VETL ITSKY

1662» 0 16~ 0 Aec cQLL.
1700 0 16 0 ABC CGLL ~

1654 ' 0 1'9 ' 0 ARYENISt
1665 ' 0 LED CONTE
1689» 10» DANYSZ

CBSERVED IN (CYEGA Pf+ Pl-) (ANC PCSSIBL
NOTE Tf'DT Tf E WIDTH OF THIS PEAK LS SYDL

1630~ 15 CI.'BAL
RL FEAK FAQY CERN YYS EXPT DECAY MODES
NCTE Tf;AT tI.E Rl I'. AS SMALLER hICTI' THAh

1610» 19' LAMSA
~ e ~ »» ~ » ~ »

1653' 5896 11 8236 AVERAGE (ERROR I
(SL-t ICEGGRDM)

11/66

10/67
lc/67
9/67

10/67
7/67

7/67

11/67

H

M

H

M

H

H

H C
N C
H C

H

M R
H R

M R
H

M

M DVG

FCR CCMPLLATICNySEE GGLDHDEER ~ YESOh REVIEWS
PKQC» 1966 BERKELEY CGNFERENCE

15 AVG (1650) HASS (YEV)

C

8 ~ C Plt F
C

C
C 6 0 Pf"P

6.0 P I-F

1700e0 BELL LNI
162' 0 DEUTSCHYD
164G 0 FCR ING
1670' 0 30 ' 0 GCLCBERG

70 1700~ CRENNELL
50 1630' CRENNELL

lOST OF DATA ABOVE CcrPtLED BY GCLCI A

3CG 1650' 0 COYPU EY GCLD'hABER
50 165' 0 CDYP» EY GCLCVABER

1691 0 3)»0 'ARYENISE
163' 15 ' DUBAL
Al PEAK FROM CERN YMS EXPT CECDY YCC

NOTE TI-.AT THE Rl HAS HUCI- SYALLER hfc
1680' 0 20 ' 0 PQfRIER
~ ~ » ~ ~ ~ ~ ~ ~

1659 6372 16 7549 AVERAGE {ERROR I
{SEE LCEOGRDM)

65 VLBC
65 VBC
65 DBC
65 VBC
67 I'BC
67 HBC
BEA
66 AVUE
66 'RVLE

67 CBC
67 YHS
ES ANC 6
Th THAh
67 VBC

C 5-8 Pl Pt Pl Ct- 5-8 PL F ~ PL C

C F 1 Pftc
7-12' P I- P

PARITY UNKhCWN ~

Tf-E OTHER EhTRIES
C 8 0 Pf- P

NCLUOEc cCALE FACTCA — 1 4)

3/67
3/67

S/67
7/67

11/67

34 PI (164C ) hLDTHi (MEV)
15 RI 0 (1650) WIDTH (MEV )

W

W R

W A

W

W

W

W

W C
W

W AVG

10 100' 2'
21» CR LESS

Rl PEAK FRGY CERN YYS EXP'
20 100'

120»0 45 ' 0
170»0 50 0
176 0 28 0
120 0 APPROX'

38» 18.
GBSERVEC IN (CNEGA PI+ PI-)

100' 50 ' 30 '
» » » » » » » » »
108.8276 29.e964 AVE

FERBEL
LEVRAT

DECAY YODES
VETLITSKY
ABC COLL'
ABC COLL'
A R III E N I 5 E
CONTE
ODNYSZ

{AND PDSS I BL
LAMSA

66 RVUE t 7-8 Pf F
66 MM5 — 7-12 P I - P
ANU G PARITY LNKNChhe
66 IBC
67 VBC + 8 ~ 0 PI+ P
67 VBC + 8 0 PI+ P ~ Pl+F
67 DBC C 5 1 Pl+C
67 I BC lleG Pl PyPI F

67 VBC C 3y3 ~ & PEAR F
Y (GYEGA Rf'Ct0))) YCDC
67 HBC - 8 ~ 0 Pl-F Pl-F

RAGE (ERLOR tNCLUDEc cCDLE FACTCR » INC)

11/66
7/67

1G/67
10/67

'9 /67
LC/67

7/67

11/67

W A

W

W

W C
W R
W R

W

W

W

W

W

W AVG

13 80e0 4C. G CEUTSCHI'D 65 I BC
SUPEASEDEC eY Aec ccLL.67 BELOh

40 0 FCR (NO 65 DBC
180 0 40 ~ 0 GCLCBERC 65 I'BC

350 150' 0 50 ' 0 CCYP» BY GOLGI'ABER 66 RVUE
21» CR LESS LEVKDT bb YMS

Rl PEAK FROY CERi{ I"YS EXPT» DECAY YQCES ANE

70 200 ' CRENNELL 67 I'BC
5C 100» CREhNELL 67 I'BC

115 0 4C ~ 0 ABC COLL. 67 VBC
184' 0 39 ' 0 ARMEN(SE 67 CBC
226 ~ 0 b8 ~ 0 46 ~ 0 PQ I R IER 67 HBC

»» ~ » e»»»»
169 2396 21 4086 AVERAGE tERROR INCLUDES

(SEE IDEOGRAM)

C.
C

+-0 5-8 Pf Ft PL C
7-12 PI P

0 PARITY LhkNCWN»
C 6 ~ 0 Pl-P

6 ~ 0 P I-F
+ 8.0 Pt+ P

C 5 1 PL+C
0 8 ' 0 Pt- P

«CALE FACTCR = 1 ~ C)

7/67

3/67
3/67

1C/67
9/67

11/67

PL
P2
P3
P4
P5
P6
P7
PB

Pf(1640)
P I ( 1640)
Pf(164C)
F I I 164C)
Pl(164G)
PI(164G)
PI(164C)
Pf(1640)

34 PI (164C) PARTIAL DECAY MGCES

INtG 3 Pl
IN TC RI.C P I
INTO ETA P I
INTC 5 PI
INTO I'I K«(BSG)
INTC K KBAR PI
INTC K KBAR
INTO F Pl

5 SS 95
9U 9

5 SS14

S11Ule
511511S 9
cllS11
I. 55 9

Pl
P2
P3
P4
P5
P6

RHQ I 165C) INTC P I P I
RHQ (1650) lktG Pl PI Pf Pl
'QHQ (1650) INTC PI PI Rf 0
RHQ ( 1650) INTO RHQ RhO
RHG ( 1650 ) INTO K K BDR
RHQ (165C) LNTD QYEGD Pf

5BS 8
5 BS 85 85 8
S 85 BU 9
I. 9U 9
511S11

15 8

15 RVQ {1650) PARTIAL DECAY YECES

Rl
R}
Rl

34 PI (164C) BRANCHING RATIOS

FI(f640) LNTC (K KBAR) / (3 PI) KLY 7
CEN 1

~ 40 CR LESS fEST IYATEC FROY DATA QF DELTSCI.YANN 66) 11/66

15 Rl'0 (1650) BRANCI-ING RATIOS

Rl «Rl MESCN FRACTION INTO GhE I THREE I FIVE GA YCRE CHARGEC TRACKS
Rl 0 37 / C ~ 59 / 0 Gi4 FCCACC I 64 YMS

R2 «PI(164G) INTC (Rf-0 PI) / (3 Pf') NLY 2
R2 CEN 1
R2 0 ' 4C CR LESS FEReEL 66 hec
R2 SEFN ARrtNI SE 67 051PI+ 0

Lf/66
1C/67

R3
R3
R3
R3
R3

LNOICAT ION SEEN
PROBABLY SEEN
0 ' 10 CR LESS

EI..RL ICH
ABRAYS
CREhNEL

AHC{1650) INTO (K KBAR) / (2 PI) KLY 5
CEh I

66 VBC t-C 7 ' 9 Pl- P
67 I'Bc C 4 ' 25 K- P
67 VBC

3/67
6/67
4/67

INDICATION SEEN
SEEN

APPEARS DCMINANT

R3 «P l(1640) INI'0 (F PI ) / { P

R3
Rj
R3
R3

I) hLY E
CEM 1

LI.'BAT I I 66 I'LBC
ABC COLL ~ 67 VBC t 8 ~ 0 PI+ P
CCNTE 67 I BC — 11 0 PI- P

11/66
10/67
10/67

R4
R4
R4

RHG( 1650) INTO (CMEGA PL) / TOtAL h'LY 6
CEh 1234

IND ICAT ION SEFi( GCLCI'ABER 65 RVUE +- 3 4 Pf+- P

««««««««« ««««««««« ««««««««« «««S««««« ««««««««« ««««««««« «««««««««

7/67

R4 « Al MESCN FAACTtGN INfO ChE I THREE / FIVF. QA YERE ChARGEC TRACKS
R4 G.37 I 0.59 / G.ci4 FCCACCI 66 f MS

««««««««4 ««««««4«« ««««««««« ««««««««« ««««««««« ««««««««« «««««««««

REFERENCES FCR P I(1640)

FOR IhO 65 PL 19 be +GESSDRDLL+LENDIKARA+/801+BDRI+F tA+CRS+SAC
ABC COLL 66 .COMM ~ TQ T» FERBEL FCR Al. TI-GRS SEE PL 1S 60E{65)AACHENt BERLIN' CERN

BALTAY C 6(i COYY ~ TO T ~ FERBEL +Ytf pFADNZINlyKL)iG, PLDNGtRDVLN//COL»RLTGER
DEUTSCI'Ii 66 PL 20 82 CEUTSCHYANNtSTE(KiBERG + I AACH+BERLINtCtRN

ALS C CERN/PH »67-4 ~ 0 R ~ 0 MORRISON I////////1//'I///////I/ CERN

FERBEL 66 i)ERKELEY CCNF ~ SEE G GOLDHABER REVIEW Ch YFSCNS ll/ LRL
ALSO PRIVATE COPY ~ FRCM T ~ FEMBEL

FOCAC{'I 66 PL 17 t;90 CERN YLSSING MASS SPECTRCYETER GROUP/ICERN
LEVRPi 66 PL 22 714 CERN YfSSING MASS SPECTRCYETER GROUPI/CERN

ALSC SEGLINOT+ 66 ~ PL 19 712
LUBDTTI 66 THESIS BERKELEY h ~ J LCBATTL /IIIIIIIIIIIIIIIIIIIIIIII/ LRL 1-2-
VETLLTSK 66 PL 21 579 VETLLT SKY ~ GLSZAYLN KLIGEA ZCLGANCV+ // ITEP
ABC COLL 67 HELDELBERG CONF ~ //I////II/AACHENteFRLIN+CEAh COLLABORATION

ARMENISE 67 HELOEI BERG CCNF ~ +GHLDLNI ~ FQRINO+//BARI+BCLECNtF IRENZtCRSAY
CON'IE 67 HELOELBERG CCNF tTQ&AS IN I+CGRCSt ///I GENE'4 DtVAYBtMILt SACL

OANYSZ 67 NC 51 A (iG1 CDNYSZtFRENCVtSIYAK //IIIIIIII///I/// CFRN

DUBAL 67 NP TQ BE PUBL» CERN YLSSING MA55 SPECTRCYETER GRCUP/ICERN
LAMSA 67 PREPAINT +CASUN+BISWAS+CERACC+GRCYESt I// NOTAECAYE

SLATTERY 67 NC 50A 377 +I. ~ KRDYB ILL«e ~ FCRMAN« t FERBEL//ROCV ~ YALE

REFERENCES FCR RI.C(1650)

BELL INI 65 NC 40 A 946
OEUTSCI r 65 PL 18 351
FOR INO 65 PL 19 65
GOLDBERG 65 PL 17 354
GGLCVAeE 65 UcRL-16295

{SEE ALSO GCLCHAEER 66)
EHRL ICH 66 PR 152 1194
FOCACCI 66 PL 17 89C
GOLCI. ABE 66 6ERKELEY CONF'
LEVRDT 66 PL 22 714

ALSO SEG(, INGT+ 66 ~ PL 19 7
ABC COLL 67 HEIOELL'tRG CUNT
ABAAYS 67 PAL 18 620
ARMENLSE 67 HEIDELeERG CONF.
CRENNELL 67 PRL IE 323

CREhNELL+SUGGtST JP=3- FRG
OUBDL 67 NP TG BE PUBS
PO IR IER 67 PAEPR LNT

BELI.I N I s C I CCRATC y OL IY INC « F ICR IN I //Y LLANC
DtUTSCHrANN, SCHLLTE + IIDDCVEN+eERLINtCERN
FCAII»ceGESSAROLL + //BOLCChA+ORSAY+SDCLAY
GCLCBERG+/CERN+FDRIS+ORSDYtr ILANG+CEA-SACL
s GOLD&ABER IIIIIIIII////IIII///////I I.RL

A» EHRLICVvh»SELCVEtl YI, IA ll PENNSYLVANIA
CERN YISSING MASS SPECTREYETER GROUP//CERN
G ~ GCLCHDBERt YESCN REVIEh ~ P 101 ////I LRL
CERN YI55LNG YASS SPECTRC&ETER GROUP//CERN
12
IIIIIIIII/AACHEhtBERL LN+CEAh COLLABCRDT ION
+KEf'{»E+GLASSER+c ECHI-ZQAhthcLSKY/ MARY{.ANC

+GH I C INI ~ FOR INGt//BDR I+BCLCGNtF IRENZ+CRSAY
ttDUGI-, KALBFLE ISCI-, LAt. BACH AN+// BhL, CCNY I P
M 7& E PI P I SCAT TER ING AIIICLE C I STR IBI.T ICN
CERN YISSLNG YASS SPtCTACYETER' GROUP//CERN
teISWDS CASCN DEAAGG KENNEYt//NCTADAYtPENN

«««««« ««««««««« ««««««««« ««««««««« ««««««««« ««««««««« ««««««««« «««««««««
«««t** ««««««««« ««««««««« ««««««t «« ««««««««« «««««««t« ««««««««« «««««««««

LIEIGHTED AVERAGE "- 1653.6 «11.8
.SCALE = 1.SB CHISQ = 7 ~ 5 CQHLEV = Q. OSS

LIEIGHTED AVERAGE -" 1659.6 «16.8 .
SCALE = 1.43 CHIBQ = 6.1 CQNLEV = 0.107

LIEIGHTED AVERAGE -"169~ 2 A 21.4
SCALE ~ 1.D1 CHISQ = 3.0 CQHLEV = 0.3BS

AHBA 67 HBC
QHTE 67 HBC
BC COLL. 67 HBC
ETLIT SKY 66 HBC

POIRIER 67 HBC
~ ARMEHISE 67 OBC
GOLDBERG 65 HBC

DFU{SCHMA 65 HBC

BELLIHI 65 HLBC

ER 67 HBC
ISE 67 OBC
QLL» 67 HBC
ERG. 6S HBC

o o
o o
tA 0
ib ' iD

PI {1640) MASS

o
LA
tk

(MEV)

o
oo

o o
o oo o
lb iD

RHQ (1650)

o
O

PlASS {MEV)

o
o
IQ

o
o o

o
o

RHQ {1650) LIIQTH {MEV)

oo oo
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ANY CHARACTER )N THESE COLUMNS MEANS THAT THE DATA HAS NOT BEEN AVERAGED.

(17)5) ]
'4~4 IW4 42 Rl'OliTOC JPG= TI I = 1 OR 2 REFERENCES FGR R3(1750)

hlESON RESONANCES

N

M

H

N R
M

H Y
H K
H K

H

N AVG

N

N Y
N M

N R
N

N AVG

Rl f
Rl

THIS EhTRY CCNTAINS 4PI 9 Rl-0 2P I 9 2RV0 APIO KfKBAR PEAKSG ANO Tl-E

R2 IF (2RI'0 0) VQDE IS TRL'E AN I=C RESGNAhCE EXIS'TS AS IfELL ~

SEE SKETCI ON VESON TABLE

'92 MASS (HEV)

66 VBC - 11 PI- P
67 IJBC — 16 Pt+-PG(4PI F)
67 HBC CSEE NOTE R BELCW
67 )ABC CSEE NOTE R BELCII
2- PI+PI- PAIRS IN Rl 00 BAhC
67 ll MS — 7-12 PI» P
AND G PARITY UNKNChh ~

67 &BC 0 323 6 PEAR P
RITY UNKhl WN)

92 NIDTH (YEV)

16GGO APPROX'
30e CR LESS

R2 PEAK FROV CERN HHS
58eO 14GG

80 40e 12
SEEN IN 2 5-3 PBAR P

~ e ~ ~ e e ~ ~ ~

47e6235 F 1111

CCNTE 66 IIBC - 1 1 P I- F
LEVRAT 66 VMS — 7-12 P I- P

EXPI' ~ DECAY VGDES AND G FARITY UNKNGhh
CLAYTON 67 VBC CSEE NOTE R BELCh
CANYSZ 67 VBC CSEE NOTE R BELCh

ZPI+2P I- NITV 0 192 Pl+PI- FAIRS IN Rk GO BAhC

AVERAGE (ERROR INCLL'DES SCALE FACTOR CG INC)

92 RI-.G(170C) BRANCHING RATIOS

R2 HESON FRAC1'ION IN'to ONE / TIJREE / FIVE OR YCRE CHARGEC TRACKS
0 ' 42 / Oe56 / 0 F 01 FCCACCI 66 VMS

1680e0 APPROX' CCNTE
1720 0 BALLAY
1715~ 0 7 0 CLAYTON

80 1717e 7 CAHYSZ
SEEN IN 2 5-3 PEAR P. 2P(+2PI- TWIT) 0, le

1700e 15e CUBAL
R2 PEAK FROV CERN HNS EXP)' DECAY YOOES

1700 FRENCh
OBSERVED IN NEUTRAL(Kf KBAR) VOCE (G-PA

~ e ~ e ~ ~ ~ ~ ee
1716 0000 4 9497 AVERAGE (ERROR INCLUDES SCALE FACTCR ie I ~ C)

10/67
10/67
10/67

5/67

7/67

7/67

10/67
7/67

10/67
5/67

S4 hlCT(- (YEV)

60ea 34 ' 0
110 42 11e

R SEEN IN 2 '5-3 PBAR PE
50e 2 3e

K SEEN IN 3 -3 6 PBAR P

N

N

N

N

N e e e e e e e e e
N AVG 44 ' 7853 9 ' 5260 AVERAGE (ERROR INCLUDES SCALE FACTOR = 1 C)

CLAYTON 67 1'BC CSEE NOTE R BELCIG 10/67
OANYSZ 67' IJBC CSEE NOTE R BELCh 5/67

2PI+2PI-phlTH 09192 Pl+P I- PAIRS IN Rl-OC BAhC
FRENCH 67 IJBC CSEE NOTE K BELCh 7/67

TC (KS KO PIG ~ ~ ) G PARITY UNKhQWN

fff tiff it ttfftifii ttttfifft fitiftftt tfftfttfi ifttfitii' ifttttttf

FOCACCI 66 PL 17 ~ 890 CERN VISSING PASS SPECTRC(PETER GROUP//CERN
LEVRAT 66 PL 22 714 CERN YISSING MASS SPECTRCYETER GROUP//CCRN

ALso sEGLINQT+ ee, pl 19 712
DUBAL 67 NP TG CE PUBL ~ CERN VISSING MASS SPECTRCVETER GROUP//CERN
FRENCH 67 CERN/TC/PH 66-31 +KINSCN8VCDGNALC4RICOIFORC4 I/// CERN&BIRY

ftttfttft Sffttfitt ttttiffff fftttfttf fitfttfft ffttttfii fftfttftf
fthm ~e eeeeeeop-- - . ii tittftitt fiiitiitt tttftitff tttttttii fittftftf

=.~ ~ IAFI'M E'IA(183C) Gmti (JPGRRA t) I = C CR GREATER

FAY BE NELTRAL CGYPCNENT CF R4(183C) (I=1 CR 2)

SEE SKETCIJ CN YESGN 1'ABLE

94 VASS (HEV)

1822 0 12' 0 CLAYTON 67 IJBC CSEE NOTE R BELC(% 10/67
110 1832' 6 ~ OANYSZ 67 IEBC CSEE NOTE R BELCh 5/67

R SEEN IN 2.5-3 PBAR P 2PI82PI-GhtTV 0, 1,2 Pl+Pl- PAtRS IN Rl-00 BAhc
1820e 12 ' FRENCH 67 I BC CSEE NOTE K BELCh 7/67

K SEEN IN 3e-3 ' 6 PBAR P TC (KS KO PIDGIN )e G PARITY LNKhQWN

e ~ ~ ~ ~ e ~ ~

AVG 1828 3333 4 ' 8990 AVERAGE (ERROR INC). UDES SCAI. E FACTCR = AC)

REFERENCES FQR RI-Gl 1700)

CO'N TE.
FOCACCI
LEVRAT

ALSO
BALLAM
CLAYTOh
DANYSZ
DUBAL
FRENCH

66 PL 22 702 +7GYAS IN 1+0 I TTMAhN+/GENQVAohA VB+H I L+SACLAY
66 PL 17 89Q CERN V ISSING MASS SPECTRCYETER GROUP//CERN
66 PL 22 714 CERN YlSSING PASS SPECTRCVETER GROUP//CERN

SEGLINOT+ 669 PL 19 712
67 HEIDELBERG CONF +BROCY ChADWICK FRIES GUIRAGGSSIAN+// SLAC
67 HE I DELBERG CCNF +YASGN VUlRIJEAD GF ILIPPAS+// L I VPQQL+ATHCNS
67 PL 248 3C9 +FRCNCH4KINSCN+SIVAK+ /I//I CERN+LIVERPCOL
67 NP TO BE PUBL +FGCACCI+KIENZLE4LECHANGIKE+LEVRAT+ / CERN

67 CERN/TC/PHG66-31 +Ã liNSCN4MCCCNALC4R ICCIFGRC4 //// CERN48(RY

ftftttttt ffffttttt ttttttttf ftttttitf titfttttf fttttttff ttttttitf
tttft8T fftifitit ffftttftt fitfttttf tittttiit tttftifif iifttttft ittftiitt

~5( I750) 93 R3 ( 1750 ) 1=1~ 2

ftfftt ffftfiftf tiffftfit tftfittif ffttfttfi ttfttitff fittftttf ittffffft
REFERENCES FQR ETA( 1830)

CLAYTON 67 HEIQELBERG CONF +YASG)T) VUIRIGEAO FILIPPAS+// LIVPCOL+ATHENS
DAN YSZ 67 PL 248 3C9 +FRENCH8K INSCN+S IVAK+ ///// CERN+L I VER POOL

FRENCH 67 CERN/TC/PH 66-31 +KINSCN+HCOONALC+RIQCIFORC4 //// CERN48(RY

ffittitit ffttttttt ttfffitft fftiittft fitfttfii ttftititf fiiifi'ift
iftiffttf titftiiii tttiiittt tfttffttt fiittttii fttttttii ffftftffi

(IAP rto PRII121CI G=-1 TJPG=ll. -i I = C CR GREETERt|SSO
YAY BE NE('TRAL COYPCNENT CF R4(183C) (1=1 CR 2)
I=1 IF (OYECA RI.O) VOCE EXISTS.

SEE SKETCI; CN VESCN TABLE

95 MASS (VEV)

NOT YET A FIRMLY ESTABLISHED RESONANCE — OVITTEC FRQV TABLE

93 R3( 1750) MASS(VEV)

H C

M C
M K

N K

1848 ' lie CANYSZ 67 VBC C 393e6 PEAR P

CBSERVEG IN (GMEGA PI+ Pl-) (ANC POSSIBLY (OMEGA RHC(G))) YCOE
1620' 12 FRENCH 67 IJBC 0 3 ' 3 ' 6 PEAR P

CBSERVEO. IN (KS KG PIQ. . ) VOCE (G-PARITY UNKhChh)

7/67

7/67

M

M F
M F

1748' 16e
1740%
SEE FIG ~ 9

CLBAL
FRENCH

67 YV S — 7-12 P I- P 7/&7
67 HBC (KC K+-] 3-4 PBAR P 7/67

95 WIDTH ( YEV)

93 R3 (1750 ) hIC Tl (YIEV )

38 QR LESS LEVRAT 66 YHS — 7-12 P I- P

N 0 67e 27e DANYSZ 67 )IBC C 323 ~ 6 PEAR P 7/67
N 0 OBSERVED IN (CHEGA PI+ Pl-) (ANC POSSIBLY (QHEGA RFQ(0)) ) YCDE
N K 50 2Ge FRENCH 67 hBC 0 3-4 PBAR P 7/67

7/67 N K CB SERVED IN (KS KG PIG ~ ~ ~ ) YOCC ( G PAR ITY LNKNChN )

if ttti tti tfttit ffttitttt tttttittt fttittttt fiitfftff ttfftti tt ftttttttf
93 R3 BRANCIIING RATIOS

R3 t R3 MESCN FRACTION INTO ChE / ThREE / FIVE GR VCRE CIT'ARGEC TRACKS
R3 C 0 14 / Qeso / 0 05 FGCACCI 66 HHS

R3 C FRACTION INTO ONE Cl'ARGED PROc ~ LARGER TFAN 6 IVElh AEQVE ~ CF ~ CUBAL+67
DANYSZ
FRENCH

REFERENCES FCR Fh I (1630)

67 NC 51A BC1 GANYSZ+FRENCH+S I YAK ///I//////////I// CERN
67 CERN/TC/PHie66-31 +KINSCN+HCDGNALC+RIDCIFCRC+ //// CERhoBIRV

ttttftfit tttftittt tttiitttt ttttttftt tttttttff ffifftttt ittfttiff ittftt ttftfiftt fittfftff ftttttttt tttiittif tttifittt fftffitit tittitfff
tfttitttt itifttttt ttttttftf tfttftfii tfftttttt itttititi

)
+

EO
0 X

f78+
CJ
(O
Q. &

(/) 4)

a)
O

a

g" '"' '"'} Y=0 MESONS, m )1600, BADLY ENTANGLED

o(IIt650'I)~12~ g expT, B
See Meson Table, listin08 ~'

~ and Goldhaber '66 and

t654» (09' + 5~ Butter worth '67 reviews.
= 7rA+ ( l 640)~ f ~ 7 ex ptS,

t740 I «50 q l (l740) ( K K)+

~~(620 F2850& po 5.01
?A ~~$y~ ~4 $ l~?A(t820)~(KKn7r ) ~ from 5.6'» GBV/c pp

4.'0J
cff 7 Ngfypp, 0i 7 Peffypp)~)K K) French '87

P P 2) 1598FL94i%I7IS~~&p cr IGGP FMP) ITG22+Tr ) f Om (2.5 8G)rrc pp ( ppe } CIoyien '87

i%1888
~g

~ g f848~1'87l $ -eloyr+Tr ) from (55 Gevyc pp —5TP 522 Tr (po"742

&9(0 FRR90 ~7r Yr, Deutschman, 66 238p p (4Q
I

zoo- Al les-8 or el I I 67 ~+~-~0
Abra ms 167

a) Abrams '67 2545,FEel40
2190,F= 85

&hR C tp
V)

+R2G RS 5

J4
J

Ey L—I giQ Q IJ

1700 I 800 I 900 2000 2 I 00 2200 .2500 2400 Mass (MeV)
DUBAL '67 FOCACCI 66

Ul00-

0

S- M=I929+ l4
F(35

M= 2I95+ I5
F(13

M 8 2382+24
F( 30
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ANY CHARACTER IN THESE COLUMNS MEANS THAT THE DATA HAS NOT BEEN AVERAGED, Mf SON RESONANCES

R4( l8501
NQT' YET A FIRYLY ESTABLISHEC RESONANCE
YAY BE CHARGEC COUNTERPART CF ETA(183C) ANC/OR PI I(1830)%

140~

99 WIDTH
ABRAYS 67 CNTR S CHANNEL NBAR N 7/67

SEE SKETCH Chi HESCN TABLE

98 R4(1830) MASS(PEV)

99 SIGPA- (Pe) FCR FCRYATICI BY NUCLECN ANTINUCI. EGN

CS 2 ~ ABRAYS 67 CNTR 7/61
1830» 15» DUSAL 67 IEMS - 7-12 PI" P 7/67 ii i 444 44i 444444 44444i 4it titi 44444 tttitti tt i ti iiittt 4444tii 44 444444444

REFERENCES FOR N NSAR (238C)
98 R4(1830) WICTI. (HEV)

CBSERVED WIDTH SIMILAR TC EXPERIYENTAL RCSCLLTICN (30 YEV)%

iti444 444444444 444444444 44444ii44 444444tit tiittittt 4444ii444 444444444

REFERENCES FOR R4(1830)

DUBAL 67 NP TG SE PUBL ~ CERN PISSING HA55 SPECTRCVETER GROUP//CERN

444444444 444444444 444444444 444444444 444444444 444444444 444t44444
ttt444 4444444~ 444ittiti 4ii444444, 444iti444 iiititi44 444444444 444444444

$((9$()}' 31 S11030 JP= I GTE 1& 3 CPIIRGEC CECA3 TRACIIS

31 5 (1930) MASS (MEV)

ABRAPS 67 PRL 18 1209 +CGCL+GIACOV'ELLltKYCIA+LECNT ICtL I+ /// BNL

444444 444444444 444444444 444444i44 444444444 4444t4444 44444ii44 444444444iii444 444444444 444 444 iti 4444iiii4 444444444 444444444 ttttttiii 444444444

U(2$8O) 33 0(2330 JP T I G'IE 1& 1 3, 5 CI. AIIGE(f TRACKS

33 U(2380) HASS (MEV)

H 2382 0 24 0 CVIKGVANI 66 PMSP
H 8 2345 10 ABRAPS 67 CNTR S CHANNEL NBAR h( 7/67
M. 8 SEEhl AS 84MP IN IRRl STATE ~ )EICTH MLCH LARGER TVAK IN THE YYSP EXPT»
M 2324 0 '

CLAYTON 67 HBC +- 2%5PBAREA2+QYEGA 1C/67

33 UI2380) IEICTI. (HEV)
H A

M A

M

H

M

M AVG

15 1910' 0 20%0 GEUTSCHYA 65 HBC
54PERSEOEO SY ABC CGLL ~ 67 .BELOW

1929 0 14 0 CVIKOVANI 66 YHSP
1900%0 45 ' 0 ABC COLL. 61 VBC + 8.0 PI+ P
~ ~ ~ ~ % ~ % ~ ~
1926%4408 13%3680 AVERAGE (ERROR INCLUDES SCALE FACTCR = I C)

W 30 0 OR LESS CH IKCVAhI 66 MHSP
W 8 . 140 ABRAPS 67 CNTR 5 CHANNEL PBAR N 7/671C/67 W 8 SEEN AS BI.MP IN. IR31 STATE ~ j&ICTI PUCH LARGER Tl.bh IN THE PPSP EXPT ~
W 18 0 24 0 . CLAYTON 67 I'.SC t" 2 ~ 5PSAR 42+GYEGA 10/61

M 4 PROBABLY TI.ESE TWO ARE NCT TI E SAME RESCNANCE 5 IKCE (A) PMS I AS LESS
H 4 THAN 20 PERCENT-OF DECAYS WITH 1 CVARGEC TRACKS j&l-EREAS HSC SEES CE-
H 4 CAY INTO (PI+ PIG) 3 (8) THE WICTHS ARE INCOMPATIBLE»

33 C(SIGMA) I'Dl T) ( YICROBARNSI (GEV/C ) 442 )

CS 42%0 14 ' 0 FCCACCI 66 PHS ~ 28 LTE T LTE 36

31 5 (1930) 'WICTH (MEV)

W A 15 90'0 40 0 CEUTSCHYA 65 HBC +
W A SUPERSEDED BY ABC COLL' 67 SELGIE
W 35%0 CR LESS CHIKCVAhl 66 PHSP
W 220 0 10%0 ABC COLL 67 HBC + 8 0 PI+ P 1C/67

CS 3%

33 SIGPA (PE) FCR FCRYATICN BY NUCLECN ANTINUCLEON

ABRAHS 67 CNTR 7/67

31 C(SIGMA)/O(T) ( YICROBARNS/(GEV/C)442 ) Rl
Rl

33 U MESON BRAhjCV ING RATICS

4- MESON FRACTION INTO ONE / THREE / FIVE OR VCRE CHARGEC TRACKS
0 30 I 0 45 / 0 ~ 25 FCCACCI 66 YPSCS 35»0 12' 0 FGCACCI 66 PHS ~ i2 LTL T LTE»36

REFERENCES FOR 5(193G)

444444 4444ttitt ti4444444 iititiitt 444444i44 444444444 ttttttitt tttttti44
REFERENCES FOR L(238C)

DEUTSCHY 65 PL 18 351
CHIKGVA N 66 PL 22 233
FQCACCI 66 PRL 17 890
ABC COLL 67 HEIOELBERG CONF
MORRISCN 67 C'ERN/PV 67-4

+5CH4LTitSTEINSERG+ //I// AACV+BERL(NtCERN C=t
CERN V ISSING PA55 SPECTRCVETER GROUP//CERh
CERN Y ISSING MASS SPECTRCYETER GROUP//CERN
//////////AACHENtBERL IN+CERh CGLLABGRDT ION
C ~ R ~ G ~ HGRRISGN //I//////II/II/////////CERN G%t

CHI KCVA h 66 PL 22 233 CERN PISSING MASh SPECTRCVETER GROUP//CERN
FQCACC I 66 PRI 17 89C CERN PISSING PASS SPECTRCVETER GROUP/ICERN
ABRAYS 67 PRL 18 li09 +CGOL+GIACOYELLItKYCIA+LECKT IC+LI+ I// BNL
CLAYTON 67 HEICELBERG CONF ~ +PASQN ~ MUIRHEADGF ILIPPAStl/ LIVPCQL+ATHENS
HORRISCK 67 CERN/PI-'%67-4 D ~ R 0 MCRRISCN ///////////////////////CERN G=+

444444444 444444444 4iit44444 444444444 tti444444 4444444it ti4444444
4444$4 &~tttAAQ 444444444 ii444titt 444itiitt 444444444 444444iti tititttti

f(2I95) 32 T(2200 JP= ( GTE 1& 3 CHARGEC CECAT TIIACIIS

32 T(2200) MASS (MEV)

444444444 444444444 tititti44 44444iiit 444444444 44444444444ittiitt 4444444ii ttitttii4 4444i 4444 iii 4i 4444 444 4itii 4 ii'4444444

lG CI ARGED K (494 ' JP=C- ) I=l/i
SEE LISTINGS CF STABLE PARTICLES

M

8
M 8
M

H A

M

M

M AVG

'2195%0 15 0 CVIKOVAhjl 66 MHSP
2190% 5% ABRAP5. 67 ChlTR 5 CHANNEL NBAR N 1/67

SEEN AS 84MP IN l=l STATE ITICTH YUCH LARGER TI-Ah IN THE YYSP EXPT
2207% 13% AI. LES-BGR 67 VBC C 5 ' 7 PBAR P 12/66

AL'LES-BORELI I 61 SEE NEUTRAL POOE CNLY (PI+PI-PIC)
2160 0 9 0 CLAYTON 67 VBC +- 2 5PBAR A2+OI'EGA 1C/67
~ » % % % ~ % ~
2179 0579j 15%0111 AVERAGE (ERROR INCLUDES SCALE FACTCR = 2 ~ 3)

gO

44itttiii 4iti4444i ti444iii4 i444iiitt 4t444ttit 4ii44444t
44444iii4 444ittti4 444444444 444444444 44444444i iiii44444

11 NEUTRAL K (498 E JP=O- ) l=l/2

SEE LISTINGS GF STABLE PARTICLES

32 T(22CG) I& ICTI- (HEV]

W 13%0 CR LESS CVIKOVAhlI 66 YHSP . -
W 8 85 ABRAYS 61 CNTR S CHANNEL NBAR N 7/67
W 8 SEEN AS 84MP IN l=l STATE ~ j&ICTV YUCH LARGER TVAh IN THE. YYSP EXP'
W 62 ' 52 ' ALLES-SCR 67 HSC C 5 ' 7 PBAR P 12/66
'W 66%0 26 AC CLAYTON 67 VBC t- 2 ~ 5PBAREA2+OYEGA 10/67
W ~ % ~ % % ~ % ~ ~

W AVG 65~ 2000 23 ~ 2551 AVERAGE (ERROR INCLUDFS SCALE FACTCR 33 1 ~ C)

iititi ttt44iti4 444444iii titi4ii44 titti4ii4 444444444 ittitiiii ti444iti4iii 444 444444444 44444ii44 tttiti444 44iiti444 444444444 ttttttiit tii444444

K(725} 11 KAPPA (125 JP= & I &/2

EVICENCE NOT COYPELLING CYITTEO FRCV TABLE»
FOR A CGMPILATICN ~ SEE APPENDIX A CF JAN 67 ECIT ION
(RHP 39E 1) GF THIS DATA SLPHARY ~

444444'444444444 444444444 444444444 44ii44444 444444444 444444444 444444444
t(44444 444ititit 44444i 444 iti444444 444444444 4444444t4 444444444 ttiittitt

32 C(SIGPA)/D(T) ( YICROBARNS/(GEV/C)442 ) K (892) 18 Kt (89C 3 JP '
EE I- ) I ~1/2

18 Kt (890) MASS (YEV)CS 29~ 0 lG»G FCCACCI 66 PMS ~ 22 LTE T LTE ~ 36

CS 6%

32 SIGMA (PE) FCR FQRYATICK BY NUCLECN ANTINUCLEON

ABRAYS 67 CNTR

CHIKCVAN 66
FOCACC I 66
AB RAYS 61
ALLES-SC 67
CLAYTON 67
MGRRISCN 61

PL 22 233
PRL 17 890
PRL 18 1209
NC 50 A 776

HEIOELBERG CONF'
CERNIPV 67-4

REFERENCES FGR T(2200)

CERN PISSING MA55 SPECTRCVETER GROUP//CERN
CERN PISSING YA55 SPECTRCVETER GROUP//CERN
+CGOLtG IACGPELLI+KYCIA+LEChT IC+LI+ /// BNL
ALLES-BCRELLI FRENCIG FRISK t /// CERhtBGNN G=-
+VASGN3 YUIRVEADEF IL IPPAStI/ LIVPOGL+A)HENS
CD 8 G ~ MCRRISQhi /Ill/Ill/I/Ill/I/I/I/I/CERN G=+

444444 444444444 ttiitttti i44iti444 ttiiti444 444444444 444444444 4itittiti
44444i 44444i444 444444444 444444444 4444444ii 444444444 444444444 ii4444444

H

H

M

H

H

7/67 H

M

H

H

M

H

M 3870

H

M

H

M

M

H

M AVG

898 0
891%0
895%
891»
892%5
892%
898%
883»
890%
889%
896%0
891»0
895»0
896%0
891%
887
896 0
892 0

5»0
3 ' 0
3%
2 %

2 ~ 5

4%
5%
2 ~

3»
5 ' 0
1 ' G

3 G

3 ' 0
4%
3%
4»0
2 ' 0

63 HBC
65 HBC
67 VBC
67 VBC
61 VBC
61 HBC
61 VBC
67 HBC
67 HBC
67 HSC
67 HBC
64 VBC
65 VSC
67 HBC
67 HBC
67 I'BC
67 VBC
61 HBC

CI ACW ICK
FERRO-LLZ
BCMSE
DE BAERE
DE BAERE
GCSI'A W

SALLSTRCY
SALLSTRCY
BARLGW
BARLQW
CCNFCRTC
'WCJCICK11
GELSEHA
ABCLV CCL
F ICENEC
FICENEC
SCHW E INGR
SCHWEINGR

2 ~ 3 K+P
3 5 KtP (KO Plt)

+ 3 ~ 5 K+P (K+ PIC)+35K+P
t 3 K+ P (KG Plt)

3~ K+ P (K+ P I C)
1 ~ 2 PBAR P

+- 1 2 PBAR P
0% PBAR P

10%1 K- F
1 ~ 3 K-P (K-P I C)
1%3 K-P (KOPI-)

1 K-P
5 ' 5 K-P

~ » %» %» ~ » ~

891 6754 6041 AVERAGE (ERROR INCL4DE5 SCALE FACTCR = 1 C)
(SEE IDEOGRAP)

7/67
7/67
7/67
7I67
7/67
7/67

11/66
11/66
9/67

10/67
9/67
9/67
9/67
9/67

Nhii ~ O(2380)5»A«»«& «=0&

EV(CENCE FCR RESONANT STATE NG'I YET CCVPCLLING ~

CP ITI'ED FROY TABLE

99 PASS

880 0
895 0
895 0
894

894»8621 1»8510

H 2CG
M 2%0
M

H 5»
H ~ ~ »»» ~ »»
H AVG

ALEXANDER 62 I.BC + C

FERROLUZI 65 IJBC t C
'WANGLER 65 VBC + C 3 ' 0 PI- P
FRENCH 67 HSC +-G 3-4 PBAR P

AVERAGE (ERROR INCLUDES SCALE FACTCR % 1 C)

6/67

2380 10» ABRAYS .67 CNTR S CHANNEL NBAR h 7/67
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—— -- ANV CHARACTER l!V THESE COLUMNS MEANS THAT THE DATA HAS NGT BEEN AVERAGED;
M ESON AESON AN C ES

M 70
H 200
H 150
H

M 160
H
M

H

M

H

M

M

H AVG

897~ 0
892 ~ 0
885 ' 0
889' 5
891~

899~

897 '
889' 0
894 ~ 7
8950
S9200
896 ' 0
903 0

10~ 0
2 ~ 0

2 ' 5
5 ~

4 ~
4 ~

5 ' 0
1 ~ 3
2 ~

4 ~ 0
4 ' 0
4 ' 0

CCLLEY
KRAEPER
SF I Tr
ACELFAN
CRENNELL
BARLCM
BARLGW
CQNFDRTC
DAUBER
F ICENEC
GEORGE
SCHhE INGR
SCHWE INCR

62 HBC
63 HBC
63 rBC
65 rec
66 HBC
67 HBC
67 I'Bc
67 YBC
67 HBC
67 YBc
67 rBC
67 I"BC
67 YBc

0 6 ~ 0 Pf-F
C 1 2 PSAR P
C 1 ~ 2 PBA8 P
C 0 ~ PSAR P
C 2 ' 0 K- P
C 1 3 K-P {K-Pjg)
C 5 ' 0 K+ P
C 4 ~ 1 K-P
C 5 5 K-P

0 0 0 0 ~ 0 0 9 0
89 I ~ 131C ~ 9136 AVERAGE {ERROR INCLUDES SCALE FACTCR = I ~ 2)

(SFE ICEOGRAM)

11/66
11/66
9/67

12/66
9/67

11/67
9/67
9/67

ASCLV CC
BARASH
BARLCM
SOMSE
CONFQRTC
DAUBER
DE BAER E
FICENEC
FRENCH
GEORGE
GOSHAM
SALLSTRC
SCHhEING

67 HEIGELBERG CONF'
67 PR 156 1399
67 NC 50 A 701
67 PR 158 1298
67 PREPR IN I TG NP
67 PR 153 1403
67 NC 51 A 401
67 PREPRINT
67 CERN/Tc/PH ~ &6-3$
67 NC 49A 9
67 P REPR fh'T
67 NC 49A 348
67 SUSNlTTEC TG PR

AACYEh+SERL IN+CERN+LGNOCh Ice VIENNA CCLLAB
SARASI gK IRSchg MILLER%TAN //II/////CCLLFSfA
+FONTANETgC-ANDLAU+/CERhfCCF+ IDR+LIVE4PCQL
+BORENSTEIN+CGLE+GILLESPIE+ / JCHN hCFKINS
+FARECHALg MCNTAhET+//CERh+CF+IPN+L IVERPQGL
+5CI-LE IN 9 5 LATER 9 T ICl!0 II///////////// I.'CLA
+CGLDSCI. MIDT-CLERFONT ~ HEhR I+ /I/ BRL X+CERN
+I ULSIZER+SWANSCh+TRCWER ////////// URBANA
+K INSCN+PCDCNALC+R IDCIFGRC+ //// CERN+8 IRP
+GQLDSCI-MIOT-CLERFONT+HEhR I+ /// CERNgBRUX
+ERW jk+I%ALKER+WE INBERG /I//////////// hISC
SALLSTRCFI+OTTER+EKSPGNG II/Ill/i STQCKHCLM
SCHWEINIGRLBERgDERRICKgFIELC5%APPAR+/AhL+Nli

fffffffff fffffffff fffffffff
fffffffgf fffffffff fffffffff fffffffff fffffffff ffffffiff fffffffff

18 Kf (0) — Kf {i) PASS DIFF (FFV) (IGBQ) 19 KV 115511

603 4 ' I BARASH 67 HBC 0 PBAR P 8/67
VERY TENTATIVE EVIDENCE HJIS SEEN FCLNC BY

yEBAERE 61 NC 49A 314 +CESA ISIEUX+FAST+FIL IPPAS+ II/// CERN+BRLX
CPITI tL FJ!UF TAPLE

ll

W

W

W

W

W 3870
W

M

W

W

M

W 2CO
lj
W

W

W 70
M 200
W 15C
lj

160
W

W

lj
M

W

W

W AVG

4600
47.0
5005'
53
27
&ji0
470
4600
50 ~ 0
450 0
58
44 '
41 ' 0
4700
44 '
43~
53
430
6000
51~ 8
40 ~ 0
600
60 0
5000
50 ' 0
51 ~ 0
490
53'
34 '
430
440
520
5100
53 0

~ 0 ~ 0 0
49 ' 2129

18 Kf (SSC) lilCTI. (MEV)

8 ' 0
4 ' 0
5 ~
4 ' 5
80

12
100
10
300

15' 0
7 0

160
13'

8 ' 0
4 ' 0
10
90
70

5 ' 0
3 5

100
1G~ 0

5 0

300
60

13'e.
40

120
1100
ll 0

CYACMICK
FERRO-LLZ
BQPSE
OE SAERE
DE BAERE

9~ GCShAM
SALLSTRCP
SALLSTRCF
WO JC ICK I 1
GELSEMA
ABCLV CCL
F ICENEC
F ICENEC
SCHWEINGR
SCHME INC R
SARLGMi
BARLQW
BARLCW
CGNFQRTQ
ALEXANDER
FERROLUZZ
MANGLER
FRENCH
CCLLEY
KRAE)IER
SPITH
ACELPAN
CRENNELI.
BARLOM
SARLQW
CCNFGRTG
DAUBER
FICENEC
SCHWE INCR
SCHWEINJGR

63 HBC
65 YBC
67 rBC
67 rBc
67 YBC
67 HBc
67 YBC
67 HBC
64 HBc
65 l'Bc
67 YBC
67 rBc
67 HBC
67 'HSc
67 YBc
67 rsc
67 HBC
61 HBC
67 YBC
62 rBc
65 YBC
65 HBc
67 IABC
'62 rBc
63 HBC
63 HBC
65 hBC
66 rBc
67 HBC
67 rBc
67 rBc
67 hBC
67 rBC
67 HIBC
&7 YBC

20 3 K+P
305 K+P {KC

+ 305 K+P (K+
+ 3 5K+ P
+ 3~ K+ P (KC

3 ~ K+ P N+

7/67 ~

P I f ) 7/67
PIC) 7/67

7/67
Pf+) 7/67
PIC) 7/67

10~ I K- P
1 3 K-P {K-PIE)
1~ 3 K P {KOPI-)
4 ~ 1 K-P
505 K-Pt- . 1 ~ 2 PBAR P

+- 1~ 2 PBAR P
1 2 PBAR P

+- 00 PBAR P
+ C
+ 0
+ 0 3 ~ 0 P I- P
f-0 3-4 PSAR P

C

C
C

1C/67
9I&7
9/67
9/67
9/&7

11/66
11/66
11/66
9/67

6/67

C 6 ~ 0 Pl-F
C 1 ~ 2 PBAR P
0 102 PSAR P
C 0 ~ P BAR P
0 2 ' 0 K- P
0 103 K P (K Pf&}
C 5 ' 5 K-P
C 401 K-P

11/66
11/66
9/67

12/66
9/67
9167
9/67

~ 0 ~ 0
100441 AVERAGE {ERROR INCLUDE5 SCALE FACTCR = AC)

iifffi fffffffff fffffffff fffffffff fffffffff fffffffff fffffffff fffffffffffffff fffffffff fffffffff fffffffff fffffffff fffffifff fffffffff fffffffff

Kiiil ({{78)29 KA 3/2 11125,/P= I I = 3/2

EVIDENCE NQT YET CGFPELLIhG OFITTEE FRCP TABLE ~
FCR CCI P ILATIGNS + NEG EV (CENCE% 5EE RGSENFELC% OXFCRC
1S65 SUPPLER% P 170

BARN)JAP 67 ANG GQSI'Ah 67 SEE OGUBLV ChARGEC (Kf+Pf+) MCCE

245 KA 3/2 (1175) PASS {PEV )

M f 23 1175~ 0
M lI 15 1160 0 lc ~ C
M f 1180~ 0
M 8 1200' 0
M 8 SEEN (N (KG Pl+ PI

WANGLER 64 HBC
I'ILLER 65 I'Bc
GCSYAM 67 I BC +4 3.5 Kg F
BARNYAP 67 YBC &g 1' 0 K+P

+) FRCM 5fX-BOGY F IWAL STATE hl jl P Pf-' P IG

24 KA 3/2 (1175) liICTI-' (MEV)

'M f 23 25 ~ 0 CR LESS 'h'ANGLER 64 HBC
W f 15 35' 0 10' 0 PILLER 65 YBC
W 50 ' 0 APPRCX ~ GCSYAM 67 hBC

fffffffff fifffffff fffffffff fffffffff fffffffff fffffg'fff

REFERENCES FCR )&A3/2( 1175)

I P &ANGLER' A R ERMINgM C WALKER //WISCGNS
MILLER ~ KCVACS ~ MCILMA IN%PALFREY +/// PLRDUE
A H RCSENFELD I///////////////// LRL--RVUE
+EEANEY HUGYES ECMLER+ // E'ji!P+GLASGCh+CXF
+ER'h jh+hALKER+ME INBERG ////////////// WI5C
BISHOP ~ GGSHAW ~ ERWIN THOPP Ch 'WALKER+//MISC

MANGLER
MILLER
ROSEhFEL
BARNI-:AP
GOSHAM

ALSC

64 PL 9 71
65 PL 15 74
65 GXFGRC CCNF 56
67 HEIDELBERG CONF
&7 PREPRINT
66 PRL 16 1069

fffffffff fifffffff fffffffif fffffffff fffifffff fffffffff fffffffftfffffifff fffffffff fffffffff fffffffff fffffifff fffffffff fffffffff

11/67
11/67
11/67

18 Kf (BSO) PARTIAL DECAV PGDES

Pl Kf INTO K Pl
P2 Kf(SSO) INTO (K Pl Pl)

18 Kf (BSG) BRANCHING RAT ICS

SIGS 8
S105 85 8

K3P(IRTO) 25 IIA3/211 55 JP= I I=*/2

EVIDENCE NQT VET CGI/PELLjhGg GFITTEE FRGM TABLE
FCR CGMPILATICNS + NEG ~ EVICENCEg SEE ROSENFELC GXFGRC
1965 SUPP' ANC G GQLQHABER BERKELEY CCNF 1966~

KA3/2 (1265) MASS {MEV)

Rl f Kf(SSG) INTO (K PI Pl)/(K Pl) (P2)/ {Pl)
Rl 0 0 002 QR LESS WC Jc ICK I 2 64 I!BC

1265 10 FRENCH 67 liBC (=3/2 3-4 FBAR P &/&7

if f ffi fffiff 4 4 4 ffiff if if fffffffff fiff fffii 4 fifiiiff fffffffff ffffff fff
REFERENCES FQR Kf KA3/2 (1265) Wj C Tl {ME V)

ALSTCN 61 PRL 6 3CC
ALEXANDE 62 PRL 8 447
COLLEY 62 CERN CONF 315

ALSTGh ALVAREZ ~ ESERHARD ~ GCCC GRAZIANCf/LRL
ALEXANDER KALBFLEISCH MILLER ~ G SPITH //LRL
0 CCLLEV N GELFANC + IIII CCLIJIISIA+RLTGERS

500 20 ' FRENCH 67 HBC (=3/2 3-4i FBAR P &/67

CHACIIICK 63 PL 6 309
GOLCHASE 63 ATHENS CONF 92
KRAEFER 63 AT)'.ENS CCNF 130
SH 1TH 63 PRL 10 138

'MOJCICK1 64 PR 135 8 484
WOJCICK2 64 PR 135 8 495

CI ACWICKgCRENNELL ~ OAVIES ~ SETTINI+/OXF&PADU
SLLAMITI' GOLCHABER /IIIIIII/IIIIIIIII/ LRL
R KRAEHER L FADANSKY + //// JOHNS hGFKINS
Sl' IT.hg SCHliARTZ ~ I" ILLER ~ KALSFLEI SCH ~ HUF &/LRL

STANLEY 6 WQJCICK I //I/I///I/I/I/I/Il/ LRL
S MCJCICKI M ALSTGN ~ G KALSFLEISCH lll/ LRL

Pl
P2
P3

KA3/2 (1265) PARTIAL DECAY PGOES

KA(127C) INTO K PI
KA{ 127G) INTC Kf(S9C) P I
KA(1270} INTO K RHG

511S 9
L18S 9
511U 9

ADELPAN 65 ATHENS 527
FERRGLUZ 65 NC 36 11Cl
FERRGLL Z 65 NC 39 417
GELSEMA 65 THE'SIS
WANGLER 65 PR 131 8 414

CIIE){NELL 66 BERKELEY CCNF

STUART LE'E ACELFAN /I CAVEhCISI-.
FERRG-LLZZI ~ GEORGE ~ rENRlgJCNGEJANS // CERN
FERRO-LLZZI ~ GEORGE ~ GOLOSCI. F ICT-CLER+I/CERN
E ~ 5 GELSEMA (SEE ALSO PL 1C 341) / APSTERD
MANGLER ~ ERMIN ~ WALKER //II/I///// MISCCNSIN

+KALPFLE ISCI-gLAI ~ SCARRgSCI. LPANN+//Ill/ BNL

REFERENCES FGR Kf3/2 (1265)
ROSENFEL 65 OXFQRC CCNF 58 A H RCSENFELC /////////I///I//// LRL--RVUE
GOLCYABE 66 BERKELEY CONF G ~ GQLCHABER SAMICS ASTIER SI-EN ~ LAI NESGN REVIEW
FRENCH 67 CERN/TC/PH066-31 +KINSCN+RCDCNALC+RIDGIFGRC+ //// CERh&BIRF
SEE ALSC 64 PL 12 65 SCCK FRENCH KINSCN SAOIER%//CERN+PARI LCNG

ffffffiff fffffffff fffffffff fffffffff fffffffff fffffffff' ffffffffffffffiffi fiiffffff fffffffff fifffffff fffffifff ffffffiif
WEIGHTEO AVERAGE = 891.675 6 0.604

SCALE = 1.04 CHISQ = 18.3 CDHLEV = 0.371
WEIGHTEO AVERAGE 5% 894.131 4 0.914

SCALE 1.18 . CHISQ = 13 ~ 8 COHLEV 0 ~ 182

o
IJI

ill

lf
tn
ID

I—

~ ~

o
I!I
f3
Cl

O
lJI

Oi

o
III

fg

SCHWE ENGR
' 'SCHWEINGR

~ ' ' ~ ' FZCEHEC
~ FZCEHEC
~ ~ ABCLV COL

~ ~ ~ . GELSEllA. ~ ~ ' WD JCICKI
~ ~ ~ COHFDRTD

RLDW
RLOW

LLSTROH
LLSTROM
SHAW

BAERE
BAERE

MSE
RRO-LU2
AOWICK

67 HBC
67 HBC
67 HBC
67 HBC
67 HBC
65 HBC
63 HBC
67 HBD
67 HBC
67 HBC
67 HBC
67 HBC
67'HBC
67 HBC
67 HBC
67 HBC
65 HBC
63 HBC

O
o
III
IO

O
o
Eb
Ill

9 ~ ~

o
oo
Ol

— ~ ~ ~ ~ SCHWEIHGR
~ ~ ~ ~ ~ SCHWEIHGR
~ ~ .GEORGE

~ ~ ~ FICEHEC
~ ~ ~ ~ DAUBER
~ ~ ~ ~ CDNFDRTD
~ ~ ~ ~ BARLDW
~ ' BARLDW. ~ CREMNELL

AOELIIAH.KRAEHER
~ ~ ~ ~ COLLEY

O o
o o
fi Igi

67 HBC
67 HBC
6? HBC
67 HBC
67 HBC
6? HBC
67 HBC
67 HBC
66 HBC
65 HBC
63 HBC
62 HBC

CHARGED Ka(890) {(ASS (IIEV) HEUTI(AL KM (890) t(ASS (IIEV)



RoszNzzx, D ET AL. Data on Particles and Resonant States 1j.1

MESON RESONANCES

—ANY CHARACTER Ihl THESE COLUMNS MEANS THAT THE DATA HAS NOT SEEN AVERAGED.

THERE EXIST VANY PAPERS REPCR'1 ING 4 BRCAD I=j/2 (K F I P I ) ENHANCEPEhf
IN TI E PASS REGICN I 2- I 5 GEV ~ Tl'E BUMP NEAR 1 4 GEV IS USUALLY
ASSCC(4TED IillH T)E IIELL-ESTABLISVEC Kv(1420) ~ I(HICV IS CLC4RLY SEEN
IN tK Pl) DECAY Tl'E 1 2-1 4 GEV ENHANCE)/ENT IS PRCBABLY CUE TC SOI/E
CO}A EIN41IDN OF DECK EFFECT 4NC CI{Ef TIICy CR TIIREE REAI. RESONANCES
FOR CONVENIENCE CF PRESENT4'flCN hE HAVE GRCUPED TVE CATA UNDER THE HAKES
CF TVREE PARTICLES ANC ONE PSEUCO-PARTICLE ~ RESPECT IVELY KA(123C) 3
KA( 1280)3 KA(132C) AND KA{X2CC-135C I UhCER Tt/E LAS'f CATEGQR& iiE
hAVE LISTED ALL EXPERINENTS ThAT REPORT 4 BROAD PEAKP htfh A h(CTI'
GREATER THAN 100 VEV ~ THE FOLLCiiING FIGURE SVCIIS TI. E t/ASSES Ahc
IZIETh5 CF REPCRTEC FEAKS»

NOTE TVA1 I/ARECHAL 67 SEES (K P I P I ) PEAKS AT 123C AND 132C IAEV

IN ANTIPROTON ANNIHILATICN AT REST ~ ANO CRENNELL 61 SEES A {K PI Pl) PEAK
AT 1300 HEV FCR Pt- K INIC LAI/BEA K PI PI ~ NE (THE{I CF THESE PRCCESSES
ALLChS 4 TRACITICNAL DECK EFFECT ~

R2
R2

R3
R3

R4
R4
R4

28 K4(1200-135C) BRANCV(hC RATIOS

KA(1200-1350) INTO Kt(BSC) PI AND K RHO (OVERLAPPING BANCS)
2CO 1 0 BERI. INGI. I 67 I'BC

KA(1200-1350) INTC (K PI) / TOTAL
0002 CR LESS BERLINGtlt 67 HCC + 1201 K+ P

KA(1200-1350) INTO {K ETA) / TOTAL
0 02 CR LESS BFRLINGI I 67 t'Sc + 12~ 7 Kt P

KA(1200-1350) INTO (K CVEG4) / TOTAL
INDICATION SEEN 48CLV CC 67 IISC - 1C K- P
0.02 CR LESS BERL INGt- I 67 tIBC + 12 7 K+ P

1/67

ll/67

11/67

11/67
jj/67

R5 KA{ 120C-1350} INTO tK Rtlc) / (Kt(BSC) P I)
R5 0091 0 ~ 25 BERLINGI I 67 t/SC t 12~ 7 Kf P 11/67
R5 C 0017 0010 0 GT Ct. IEN 61 HSC + 7 ~ 3 Ki F 11/67
R5 G INTERFERlhG BANDS TAKEN INTC ACCOUNT hCT CORR ~ FCR PHASE SP RAIIC

Reported Masses and Widths of
KTTT( Resonances, 1?30-1360 MeV

R6
R6

KA{ 1700-1350) INTO {K Pt ) / (Kf (89C) Pl )
0021 CR LESS OE SABRE 67 I-'SC

ttfitt fifftfftf fftfffftf ffftfffft fffttfttt fftffftfi iftftfftf
ll/66

1200
Me V

1250 1300 1350

I ) ) I

ABCLV 67, 10. K p»pKA ( K»and K ~)
I

Park 67, 55 K p»pK (»K Tf Tf )A

Berlinghieri 67, 12.7 K p» p KA (» Km)f)
+

+De Baere 67, 3.5 K p» p KA {»K'Tf)
I
I

Ludlam 67, 1?..6 K p» p KA (» K"
I

Goldhaber 67, 9. K p» p KA (» KT(TT)
+.' +

'

I
3

Marechal 67, 0. p p» K KA (» K«) and KAK
I

Bassompierre 67, 5. K p» p KA (» K' Tf )
+ + ':,'«0 +

Shen 66, 4.6 K p p K ( KTTTT)
+ + I

A

Almeida 65, 5.0 K p»pK (» K Tf Tf )A

Goshaw 67 (Bishop), 3.5 K p» A K ' (» KTT)
AI

Goshavv 67, 3.5 K p» b, K (» K»)0
A

I

Crennell 67, 6.0 Tf p A KA (» KTTTT)

I

Bassompierre 67, 5. K p» p K (» K'OTT )A

Shen 66, 4 6 K p » D K (» KTTTT)A

Goldhaber 67, 9. K p» p K {»KTTTf)
+

A

Bassompierre 67, 5. K p» p K (» K' Tf )
+ +:.'-0

A

Marechal 67, 0. pp» K K (» KTTT() and KKA A

1400

REFERENCES FCR K4 (1200-135C)

({2$Q)ZC KA 1113C JP I 1=1/I

FORNERLY CALLED G MESON
IJP 33 1+ FAVOREC)

SEE NGTE PRECEDING KA(120C-135C)

2G KA (123C) PASS {HEV)

M

M

H

M

H

H AVG

1230 0 15~ 0
1230 0
1250' 0 I'D
1230 0 15.0
0 ~ 0 0 0 ~ 0 0 ~

124005682 7 ~ 276 1

BASSCHPIE 67 HSC
BRITISH 61 I'SC
GCLCt'ABER 67 tISC
MARECHAL 67 HBC

4 5 Kt P
+ 10 0 K+ P

9 ' 0 K+ F
t-C 0. PBAR P

AVERAGE (ERROR INGLLIOE«SC4LE FACTCR 0. 1~ C I

iC KA {123C) )A(0TH {I/EV)

il
I{

il AVG

6000
50 ~ 0
6000

20 ' 0
20 ~ CI

55F 0000 14 ' 1421

BASSCHPIE 67 HSC + 5 K+ P
GCLCI. ABER 67 VSC 900 K+ F
MARECI'AL 67 VBC +-C 0 ~ PBAR P

AVERAGE {ERROR INCLUDES SCALE FACTCR 0 1~ G)

2C KA (1230l P4Rf IAL CECAY IAOOES

Px
P2
P3

KC INTO K RVC
Kc INTO Ki Pl
KC INTO K Pl PI

51QLI 9
aaeS 8
511S BS 8

20 KA {123C) BRA)iCH thG RATIOS

Rj f KAI1230) INTC {K RhC)/TCTAL (UNITS OF 10ii-2) (Pl)/TOTAL
Rl 15 0 10~ 0 ARHENTERC 64 HBC

R2 t KA( 1230) (NTC (Kf Pl)/TCTAL (Uh ITS OF 10ff-2) {P2)/TOTAL
R2 25.0 10.0 ARHENTERC 64 tISC

fftftf tttttftft ~fftffttt ttttttfif fffffftff fttfffff ~ ttftttttt tftittitt

ABCLV CC 67 HEIOELBERG CCNF ~ 44CI-. Eh+EERLIN+CERN+LONOOh ICAVIENNA CCLLAB
5'EE ALSC 66 PL 22 351 84RTSCH CEUTSCHVANN ~ VQRR ISCh+ // ABCL(IC) V

BARNI'. AH 67 HEIOELEERG CONF +BEANEY HUGHES ~ BCIII.ER+ /I 8 IRI/+GLASGCI+CXF
BERLINGH 67 PRL 18 IC67 6ERL(hGI IERI+FARBER+FERBELtFCRHAN+ // RGCII I JP
CHIEh 67 PREPRINT TC PRL +CA{ SERAI/ALA)AUD&I/ELLEIPA+ CVLEIN+ /I// L/CLA JP
OE BAERE 67 NC 49A 314 +CEBAIS (EL'X+FASl+F IL IPPA«i ///// CERhiBRUX

ANO PRIVA'f E COIAHUNICAT ION BY 8 ~ JOWGE JANS
LUDLAH 67 HEIOFLBERG CONF ~ +LACtieSANCI{EISSPTAF 1 I/ YALE
PARK 67 HEIOELBERG CONF +KINZCHANCLER3IIANGLEHyAVI/AR& I/ ILL+AhL+NL

tfftfttff tftffftff fttfttttf fftffffff tftfftfif tfffttttt ftfffttfifftttf ifttttftf ttittfftf ffffftftt tftttffft fttftfiii ffftfiftf ffttffftf

11/61
IC/61
jc/67
9/67

11/67
10/67
9/67

()2OO (MO) KAIIZGC-13311 I ~ I/I
I SEE NOTE AECVE

28 KA(1200-135C) HASS (I/EV)

REFERENCES FCR KA ( 1230)

ARMENTER 64 DUBhA COI(F I 577 ARHENfEROS ~ EOWARCS ~ ,0 ANOLAL +/I// CERh+CDF
SEE ALSO PL St 2C7

ALSC DUBNA CCNF 1 617 R ARHENTCROS (RAPPORTEUR )
SEE ALSC 66 PR 145 1095 BARASI. ~ KIRSCHPHILLER ~ TAN // COLL, HBIA

M

M

M 8
M 8
M

H BER
M AN

M

M

H

M

M AVG

ABCLV CCL
BARNHAH
BARNI AH

X"BCDY F (NA
BERLINGI. I

I ) WODE. 1V

, KINE}PAT ICS
CE BAERE
LUDLAH
PARK

1304 AC 8 ~ 0
1270
1330

SEEN tN (KO Pl+ PI-) FRCH Sl
2CD 1280 ' 20 '
L INGI. IER I VALLE 15 FRilM (Kt P
EFFECT TI-AT TI.EY ATTRIB(ATE TC

1270' APPROX'
1250 0 3C AC

1300 0
~ ~ 0 0 ~ 0 ~ ~ »
129707617 1' 1088 AVERAGE {ERROR INCLUDE«

10 ~ 0 K F 1C/67
+ 10 ~ K+P (K Pl P I) 11/67

C IC ~ 0 K& P 1 }./61
ZITI. P PI+ P IO I I/61

+ 12 ~ 7 K& P 1/67
) I/455 PEAKS AT 132C ~

RI-C) THRESt'CLD ~

3 ~ 5 K+ P
12 ~ 6 K-P

5 ~ 5 K-. F

GALE FACTCR = I F 4)

SASSCMP I 67 PREPRINT TC PL 84SSOI/PIERRE GOLCSCVIJIDT& I/CERN+BRLX&BIRP I JF
BRITISH 67 HEIDELBERG CC'NF // 8 IRP INGI Al tGLASGOII+CXFCRC
GOL CI-'AB E R61 P R L 1S '972 G GOLCHABER ~ FIRESTONE SHEh // LRL
MARECHAL 61 HEIOELBERG CGNF ~ +8ARLCWgF ~ JAPES+/ICERN+CCF+II'N ~ P4RIS+LPGOL

iftift iiifififf fffiffitt tiffitiff tiitfftti ftfifiiii if tfffffi tiff fit fi
fftftt fffiftftf ftffittti ttffiffit ttttffttf ttttfftit iftttttft fttfttitt

((2SO) 21 KA/1230 JP= I I I/3
A

SEE NOTE PRECED(NG KA( 120C-1350)

26 K4 (1280) HA«s {HEY)

I(
M

2CO
M

I{

M.

M AVG-

26 KA(1200-135C) hlDTH (I/EV)

176~ 0 33 ~ (
110
1300 15'
200 ' 4PPROX ~
130 0 2C ~ 0
200»0

0 ~ ~ ~ 0 0 ~ ~ 0
13506C58 1102775

ABCLV CCL
BARNI-AH
BERL INGI- t
DE SABRE
LUDI. AM
PARK

67 HBC
67 VSC
67 I'BC
67 HBC
67 HBC
67 I'BC

10 ~ 0 K- F
4 10 K+P {K Pl P I)

12 ' 7 Kf P35K+0
1206 K-P

5 ' 5 K- F

AVERAGE {ERROR INCLUDES «GALE FACTCR = 100)

1C/67
11/61

7/67
7/6'I
9/67

10/67

M

M h'

H N

N

5
M 5
M G

H G
M 8

8

35 128000 10' C CASSCIAP I E 67 HBC t 5 ~ K+ P
45 1300» CRENNELL 67 VSC C 6 Pl- P

1300» 10' GCSVA)I 67 VBC C 3 ' 5 Kf F
TIJESE PEAKS PAY BETTER BE ASSCCIATEG hITH TVE KA(1320)

128000 Sl'Ch 66 HSC + C 4 ' 6 K&P
SEEN IN FIVE-BOCY FINAL STAlE ~ )PAY BE 4SSOC(Af EC }KITH KA(1320]

125000 10~ C GCLGt'ABER 61 VBC 9»G K+ F
THIS PEAK HAY BETTER BE ASSCCIATEC I(lit THL KA(123C) ~

13100 10 ' GCSt AH 67 I.SC + C 305 K& F (K
SEEN IN (K P I I IAOGE CF 4-BGCY FINAL STATE FROIP KCRK CF 8 (St.CP

11/67
7/67
7/61

11/67

IO/67

PI) 11/67

28 KA(1200-135C I PARTIAL L'ECAY Hi}CE « 26 KA(12801 )ilCTV (I EV)

Pj
P2
P3 ~

p4
P5

KA( 1200-1350) INTO Ki (89C ) P t
KA(120C-1350) INTC K Rl-0
KA{ 1200-1350) INTO K PI
KA(1200-1350) INTO K CTA
KA( 1200-1350) INTO K OIJEGA

L185Ce
«11LC9
511SOB
511514
«11UC 1

M
'N h
M N

I{ N

M 5

G

il
8
8

+ 5 ~ Kt P
C 6 P I- P
C 3 5 K+

KA(1320)
C 406 K+ F

EC )11TH KA {1320)~
900 K+ P

{)23CI.
+ C 3 5 Ki P (K PI)
IICRK CF 8 I 5t OP ~

35 8000 20 ' 0 BAS5OKP (E 67 t'SC
45 600 CRENhELL 67 tiSC

40 15' GCSVAI( 67 t'BC
THESE PEAKS )/AY BETfER BE ASSOCIATEC IAlll-: TI-E

100 0 2000 SHEN 66 'HBC

SEEN IN F(VE-BODY FINAL STATE ~ HAY BE ASSOC(AT
50 C 20 ~ 0 GCLDHABER 67 VSC

TtilS PEAK MAY BETTER BE ASSCC(ATEC iilll TVE KA

40 ' 20 ' GDSI Ail 67 HBC
SE Eli IN (K P I ) )ZOCE OF 4-BDCY F I N4L STATE 3 FRO

11/67
1/67
7/67

11/67

IC/67

11/67
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Pl
P2
P3
P4
P5

26 KA t128C) PARTIAL CECAY MGCES

KA LNTC K4(890) PL
KA INl'C K RHU
KA Ihlc K GMEGA
KA LNTC K PI

'KA INTC K CTA

L18508
511UG9
511UCI
SICS 8
510S14

R3
R3
R3 G

R3
R3 FIT

(P1)/TCTAL
67 IJSG (ASS ~ NG K F I MCCE) 7/67
67 HBG {If K Pl YCCE EXe) 7/67

KA (1320) INTO (K4(820) P I)/ TCTAL
0 92 C 02 0 2C GGSI AW

0 ' 46 G ~ 11 GCShAW
~ e e e e e e r e

e920 110 VALLE FROY GGkSTRAINEC FIl

26 KA (128C) 8RANCHING RATIOS
R4
R4 C

KA{1320) INTO (K Pl) / TCTAL (F4)/TOTAL
0 51 0 11 GGSHAW 67 HBC + 7/67

Rl 4 KA(128C) INTO (K PI) / (K4(890) PI)
R1 5 Qe8 CR LESS SVEN 66 I"BC 11/67
Rl S SEFN IN FIVE-BOGY FINAL STAlEe YAY BE ASSGGIATEC WITH KA{1320)~

R5 4 KA (1320) INTO (K RI'C) / TOTAL (F2)/TOTAL
R5 G Ge06 0 ' 06 BIShQP 66 IJSC
R5 G LATER PAPER 8Y GOSHAW+6l GOES NOT GSSERVE K RHC YCQE SUT DCES NGT, 7/67
R5 G GIVE A L(YI TING VALUE Gh Tl'E BRANCI'ING RATLGe 7/67

444444444 444444444 444444444 444444444 444444444 444444444

REFERENCES FGR KA( 1280)
R6
R6

KA (1320) INTO (K ETA) l TCTAL (F5) /TOTAL
0 ~ OC 0 ' 12 GOShAW 67 HBG + 7/67

SHEN 66
ALSO SHEN

BASSQHP I 67
GRENNELL 67
GOLCVABER67
GOSVAW 67
SEE. ALSC 66

PRL 17 726
BERKELEY GQNF
PREPRLNT TG PL

PRL 19
PRL 19 972

PREPRINT
PRL 16 1069

+BUTTERWORTh2F~GCLChABER52TRILLING // LRL
+EUTTERWGRTh2FU ~ GOLCHASER52TRILLING /I LRL
BASSQYPIERRE GQLCSCHYIDT+ //CERN+BRUX+SIRM IJF
+KALBFLE ISGh2LAIKSCARR 5CI. LYANN ////// SNL I
GeGOLCl-ABER2FIRESTGNEgSHEh // .LRL
+E RW IN+)i AL KER+ WE INS ERG l ////////////l IK I SC
8 IS) OP GGSHAW ERIK IN ~ TIJOYPSCh WALKER+//WI SC

RB
RB

KA (1320) INTO (K PI) I (K4(890) PI) (P4) / (PI)
Ge30 CR LESS SHEN 66 HSG +

R7 4 KA. ( 1320) INTO ( K QYEGA ) l TOTAL (P3)/TOTAL
R7 0 ~ 06 .0 ~ Cb GCSI'AW 67 hBG
RT e r e e e ~ e ~ e
R7 FIT 060 ~ C60 VALLE FROY CGNcTRA INEC F Il

7/67

444444 444444444 444444444 444*44444 444444444 444444444 444444444 444444444
444444444 444444444 444444444 444444444 444444444 444444444

R9 4 KA (1320) INTO (K+ PI-) l (K40 PIG+ PL-)
R9 0 2 CR LESS (CLKK 90) CRENNELL 67 HBC 0 7/67

KA{(32O) "1 KA1112c JP= 1 l=l/2
R10 4
R10

KA (1320) INTO {KG PI+ PI- PIG) / (K+0 P(0+ PI-)
0 1 GR LESS (GL= 90) GRENNELL 67' HBG C 7/67

M

M

N

M

M

M 5
M 5
M N

M N

N N

M 8
H 8
H

M AVG

(JP 22 1+ FAVQREC)

SEE NOTE PRECEDING KA(12OC-1350)

21 KA {132C ) MASS {MEV)

12 1320 0 ALYEICA 65 HBC
70 1320 0 SHEN 66 HBG

1320 0 SASSOMPIE 67 HBG
1330' 0 BRITISH 67 HBC
1360.0 1G.C GCLDIJABER 67 HBC
1320 0 MARECHAL 67 h'SC
1280 0 SHEN 66 HSC

SEEN IN FIVE-BOGY FINAL STATEe MAY BE ASSOCIATE
45 1300e GRENNELL 67 HBC

1300e 10' GOSI-AW 67 IJBC
THESE PEAKS YAY POSS I8LY BE ASSOC IATEC )21TH TI".E

1310' 10e GGSI.AW 67 'hBC
SEEN IN (K PI 1 I GCE DF 4 BGCY F INAL STATE 2 FRQ)'

e e e e e e e e e
1335e3584 11~ 231/ AVERAGE (ERROR INCLUDES

+ 3-5 K+ P
6K+ P

+ 5. K+P
+ 10 ~ 0 K+ F

9 0 K+ F
Ge P8AR P

+ C 4 6 K+F
C WITH KA{12EO)

C 6 PI- P
C 3.5 K+ F

KA (1280)
0 3 ~ 5 K+ F (K PI)

WCRK GF BLSI.OPS

SCALE FAGTGR 1 8)

11/67
IG/67
1C/67
9/67

11/67

7/67
7/67

11/67

R C EXISTENCE OF K PI MODE LS CCNTROVERSIALe SEE GCSVAIK+67e
R 4FOR 1+ NONET SU3 RATES SEE E G GOLGI-ABER' REVIEW EERKELEY GGNF 1966

REFERENCES FCR HP(1320)

ALME IDA 65 PL 16 184 ALME ICA2 ATHERTGK 28YERKOCBKAh 2 FGRSQN+/CAYBR
SISI-:QP 66 PRL 16 1069 BISHGPKGQSHAWiERhlN2 THOMFSChyWALKER+//WISC
SHEN 66 PRL ll 726 +BUTTERIAQRTI FU GGLCHABERc TRILLING I/ LRL

ALSO SHEN BERKELEY CCNF +BUTTERhORTl 2FUKGCLCI ABERSKTRILLING ll LRL

BASSCMPI 67
BRITISI- 67
CRENNELL 67
GQLCI. ABER67
GOSHAW 67

SEE ALSG
MARECHAL 67

PREPRINT I'0 PL
HEIGELBERG GGNF

PRL 19
PRL 19 972

PREPR INT
BIShGF 66 ABOVE

HEIDELBERG COND

BASSGYPIERRE2GOLCSG)iYIDT+ l/GERN+BRUX48IRY LJF
/I 8 IRYINGI-AY+GLASGQW+C)2FCRC

+KALBFLE ISG) 2LAI 25GARR25CI-LYANN /////l ENL
G ~ GQLCHASER FIRESTONE' 5)JEIi // LRL
+ERWIh+hALKER+NEINBERG //ill///////// WISG

+EARLCN ~ F ~ JAYES+l/GERN+GCFA IPN ~ PAR IS+LPCQL

444444444 444444444 444444444 444444444 444444444 444444444
4414444 444444444 444444444 444444444 444444444 444444444 444444444 444444444

7/67

21 KA (132C) WICTF {I/EV) K {(14QO) 22 KV llr2C ~ J2=2ri 1 1/2

W

'W

W

'W

W

W

W

W

W

W

W

W

12 60eG ALMEIDA 65 HBG
70 80 0 SHEN 66 HBC

60 0 BASSQMPLE 67 HSG
80eo GCLCIJASER. 67 VBG
60eG MARECHAL 67 HSC

5 LCG 0 20 ' 0 SI'. EN 66 HBC
S SEEN LN fLVE-BOCY flNAL SlATEe YAY BE ASSOCIATE
N 45 60e CRENNELL 67 I-BC
N 40 15 GCShAb 67 VBC
N lHESE PEAKS YAY POSSIBLY BE ASSCCIATEC WITH TViE
8 . 40 20 GCSIJA)2 67 IJBG
8 SEEN IN (K PI) YGCE CF 4-BGCY FINAL SlATE FRGY

e e ~ e e e ~ ~ e
AVG 70 0000 10~ COGO AVERAGE (ERROR INCLUDES

+ 5 K+ P
9 ' 0 K+ F
0 PBAR P

+ C 4 6 K+ F
C W LTI' KA ( 1260) e

C 6 P I- P03.5K+ F
KA (1280) ~

0 3 ~ 5 K+ F {K PI)
IACRK QF BISI.OP

SCALE FACTCR ~ 1 C)

P2
P3
P4
P5
P1

21 KA {132C) PARTIAL DECAY YDCES

KA INTC K RHO
KA INTO K CHEGA
KA INTC K Pl
KA III, TC K ETA
KA INTC K4(890) Pl

511LC9
cllUC1
5105 8
510514
L18SCB

21 KA I 132C) BRANCV ING RATIOS

Rl 4 KA 'INTC K4(890) Pl AhD K RHG (QVERI AFP(hG BAhCS )
R1 70 1 0 SIJEN 66 IJBG +

R2 4 KA INTC(K OMEGA)/(K4{890) PI) (P3) l(P1)
R2 Oe1 GR LESS ShEN 66 I'BG
R2 ~ e e e e ~ ~ ~ e
R2 F I l. e065 066 VALLE FROY CONclRA INEC F'll

11/67
10/67
9/67

11/67

7/67
7/67

11/67

M

M

M

M

M

M

M

M

M

H

H

N

H

M

N
N

N

M

N

M

M

N

H

M

M

H RVG

-C 3 ~ K- F tK Pl)'
C 6 ~ PI- P (K PI)
G4 ~ 6K4F tKPI)

10 ~ 0 K+ F tK Pl)
-C 3 ~ 5 K-' F {K PI)

C 4 PI- P (KPI)
3 ~ 5 K+P (KG PI+)

4 3 5 K+P (K+ PIC)
C 5 K+ F (K PI)
C 4 ~ 1 K- P (K PI)

4 1K- F (K Pl)
C 5 5 K- F (K PI)

5 ~ 5 K- F (K PL)
3 ~ K- F (K4P I )

C 6 ~ K- F (K4PI)
+ C 4 ' 6'K+ F (K4PI)

10 ' 1 K- F
+ 5 K+ P (K 2P I)

C 6 PI-. P (K 2PI)
9 ~ 0 K+ F tK 2P I)

' 12 ~ 6 K-F
(K 2P I) MCCES

3 ' 5 K+ P
7-12 K- P

-C 4 ~ 62 5 ~ C K- P

65 I'BC
66 VBC
66 HCC
67 VBG
67 HBC
67 HBC
67 VBG
67 I'SC
67 IJBG
67 I'BC
67 IJBG
67 YSC
67 I'BC
65 IJSC
66 I-'BC

66 HSG
67 )JBG
67 HSC
67 WBC
67 HBG
67 HBG
PI) ANC
66 HBG
66 I/MS
67 VBG

FGGARCI
{;RLNNELL
SI- EN
BARNHAM

BRITISH
CAHL
DE BAERE

40 DE BAERE
GEORGE
SCHiiE INGR
SCHWE INCR
SCH)AEINCR
SCHWC INGR
BAOIER
BRITISH
SHEN
AeGLv CCL
BASSQMPIE
GRENNELL
GCLCI'ABER
LUDLAM

ARE FRCM BOTH (K
BLSI/CP
DUBAL
BASSANO

1404eO
35 l407 0

1390' 0
1435 0
1402 0
1446eG
1427
1440e
1430 0
1405' 0
1401 0
1397 0
1427 0
1400e 0
1430eG
1430eG 10' 0
1421e0 13~ 0
1420 0 10e0
1440e
1420e0 10' 0
1410 0 2' 0

TI.E FOLLOWING'. VALUES
1425eO 10' 0
1400e0 10' 0
1423e0 7 ' 0
~ e ~ e ~ e e ~ ~
1418 6034 3e1504

(SEE IGEOG
AVERAGE (ERROR INGIUOEc cCALE FACTCR — 1' 3)

R/M)

JP = 3- 15 LNLIKELY BIT NCT YET GCYFLETELY RULEC CUT ~

22 KV (1420) IKiAS5 I Y EV )

11/67
11/67

9/67
9/67
9/67
9/67

10/67
11/67

7/67
1C/67
9/67

10/67

WEIGHTEO AVERAGE ~ 1418.60 4 3.1S
SCALE 22 1r34 CHISQ = 37 ~ 6 CONLEV -" 0 014

~ ~

~ ~ ~

~ ~ ~ ~

~ BASSANO
~ ~ .DUBAL
~ ~ ~ ~ BISHOP

LUDLAH
~ ~ ~ GOLOHABER. ~ BASSOMPIE

ABCLV COL
SHEN

~ ~ ~ BAOIER
~ SCHWEINGR

~ ~ ~ SCHWEINGR. ~ SCHWEINGR
SCHWEINGR

~ GEORGE
DE BAERE

BAERE

ISH
HA II

NELL
RDI

67 HBC
66 IIIIS
68 i{BC
67 HBC
67 HBC
87 HBC
6? HBC
66 HBC
65 HBC
87 HBC
67 HBC
67 HBC
67 HBC
67 HBC
67 HBC
67 HBC
67 HBC
67 HBC
6? HBC
68 HBC
66 HBC
65 HBC

o
o
CO

o
oo

o
o

o
o
Gl

vi

o
o
lD

KV(1420) )(ASS {IIEV)
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il
k
W

W

k
W

k
k
k
W

- W

W

W

W

W

k
AVG

92 ' 0
35 700

75 ' 0
75 ' 0

140 0
6100
900 0

110 0
107' 0
105 0
145e 0
8000
80 ~ 0
9000
96 ' 0
62 ' 0
65 ~ 0

~ 0 ~
89~ 0

22 KV ( 1420) 11IC TI- (ME V)

-C 3 ~ 0 K- F (K PI)
G 6 ~ 0 PI-F

4 ' 6 K+ P
+ 10 ~ 0 K+ F (K P I)
-0 3 ~ 5 K- F (K P I)
C3 ~ 84 ~ 2PI-P

+ 3 ' 5 K+ F
C 5.0 K+ F

-C 4 ~ 1+5~ 5 K-P

FQCARDf
GRENNELL
SI' EN
BARNVAM
BR I Tf SH
DAHL
OE &AERE
GEORGE
SG'HWEINGR
BADIER
ABGLV GCL
BASSQMPIE
GCLDfiABEH
LUDLAY
8 IS("CP
DUSAL
BASSANO

10~ 1 K- F
+ 5 ~ K+ P (K& P I)

9 ~ 0 K+ F(K 2PI)
12 ~ 6 K-P
3 ' 5 K+ F
7"12 K- P

-C 4 ~ 6y 5 ~ C K- P

14 ' 0
300 150
25 ' 0
25 ' 0
2C C

2400
28 0
4000
2C«C
30 ' 0
3300
2' 0
20 ~ 0
2C.O

1000
16~ 0
2000

0 ~ 0 0 ~ ~

557 5 ' 1029 AVERAGF. (ERROR INCLUDES SCALE FACTCH I I)
(SEE ICECGRAM)

11/67
11/67

9/67

1C/67
11/67
10/67
9/67'

10/67

RB
RS
R8
RB
RB F I 1

(P3)/(Pl)
0 3 ~ 94 ~ i Pl- P
C 4 ~ 1+5 5 K- P 1C/67

KV(1420) INTO (K RVO) / (K Pl)
0 OS GR LESS Gf'UNG 65 HBG
0«31 0016 SGH)PEINGR 67 I'BC

0 0 0 0 0 0 0 0 0
«233 ~ 068 VAL4E FROM CONSTRAINED FIT

S/67
6/67

6/67

R11
R11
Rll
R11 FIT

KV(1420) INTC (K ETA) / (K~(ESC) Pl) (P5) l(P2)
O Ol O O4 FIELD 67 'hBG — 3 8 K- P

~ ~ ~ ~ ~ ~ 0 ~ ~
0066 032 VACLE FROY CONSTRAINED FIT

6/67

R12 Jf KV(1420)- INTO (K ETA) / (K Pl) (P5) l(P1)
R12 2 0 05 0 06 GOShAW 67 VBG 3 5 K+ P
R12 0 ~ 0 0 0 0 0 0 0
R12 FIT ~ 042 020 VALLE FROM CONSTRAINED FIT

7/67

R9 y KV(1420) INTO (K Rfio) / (Ky(89C) PI) (P3) l(P2)
R9 003S CR LESS BASSQMPIE 67 VBC &. 5 ~ K+ P
R9 0040 CR LESS (GLJ« ~ 9C) FIELD 67 HBG - 3 8 K- P

R10 + KV(1420) INTO (K OYEGA) / (K&(890) PI) (P4)/(P2)
R10 0«IC 0 ~ 04 FIELD 67 VBG - 3~ 8 K- P
R10 ~ 0 0 0 0 0 0 0 ~

Rlo FIT 0073 ~ 030 VALLE FROY 'CONSTRAINEG FIT

Pl
P2
P3
P4
P5

22 KV (142C) PARTIAL CEGAY MQGES

KV(1420) INTO K PI
KV(1420) INTO K&(89G) Pl
KV(1420) INTO K RI.C
KV(142G) INi1'C K OMEGA

KV(1420) INTO K ETA

clOS 8
I.185 8
510U 9
51CU I
51C514 BADIER 65 PL 19 612

GHUNG 65 PRL 15 325
FOCARDI 65 PL 16 351

BAD IEH GEYOLLIN GQLDEFRGy//EP+SACLY+ZEEYAN
+CAHLyHARCY ~ HESSy JACQBSyKIRZyf ILLER II LRL
FCGAfEC I yMINGLZZI RANZ I 0 SERRAy /BOLOGNA+GEM

Il 4FGR 2y NQNET S43 RATES SEE E Ge GLASf. ekySGCOLOWy PRL 15y329(65)

Jh44PI44 444443y3y44 44443yyJI1h4 PIJIPy443yJy4JI 1yJy4yiy4444 41y3y441y444 43IJIJyiyiiyPy4 43yifiy44444

REFERENCES FQR KU (142C)

Rl
Rl
Rl
Rl
Rl
Rl
Rl
Rl
Rl

R2
R2
R2
R2
R2
R2
R2
R2

R3
R3
R3
R3

'
R3
R3
R3
R3

R4
R4
R4
R4
R4
R4
R4

R5
R5
R5
R5
R5
R5

AVG
FIT

KV(1420) INTO
0041
0 56
0047
0 ' 26

~ 0 0 0 0 ~
e 3109
~ 327

(Ky'(890)
0 ~ 14
0 10
0~ 10
0F 06
0 0 0

~ 0712
~ C26

PI) / TOTAL
BAD IER
BISHGP
BASSANO
BR I TISH

(P2)/TOTAL
65 VBC
bb HPBG

67 I'BG
67 VBG

4 ~ 6y 5 ~ C K- P
-C3 ~ 5K- P

AVERAGE (ERROR INCLUDES SCALE FACTGH = 1~ 6)
VALLE FRQY CohSTRAINEC FIT

AVG
FIT

KV(1420) INTO
0 14
00 10
0~ 14
0 05 CR

~ ~ 0 0 0 0
F 1222
0119

(K RI'0) /TOTAL
C C5 BtID I ER 65 VBG
0 05 8 I SVQP 66 VBC
C«10 BASSANO 61 HSG 0 4 ~ 6y 5 ~ C K- P
I.ESS BRITISH 67 VBG -0 3 ~ 5 K- F
0 0 0

~ 0333 AVERAGE (ERROR INGLUOEc $GALE FAGTCH — I ~ G)
~ 030 VALE. E FRQM GohSTRAINEC F IT

(P3)/TOTAL

DVG
F IT

K V ( 1420 ) IN TG
0 01
0 OE
0003 QR

~ 0 0 0 «

0139
0024

(K QYEGA)
0 ' 04
C 05
LESS
0 0 0

0312
F 009

/TOTAL ( P4.) I TOTAL
BACIER 65 VSG
BRITISH 61 I'BC -0 3 ~ 5 K- P
(.EITNER 67 HBC - 4 ~ 6 ~ 5 K- P

AVERAGE (f RRQR INCLUDES SCALE FACTCH = I C)
VALLE FROY CONSTRAINED FIT

FIT

KV(1420) INTO
0~ 02
0 03 CR
0 ' 03 CR

~ 0 0 0 0 ~

~ 021

OTAL (P5)/TOTAL
FAD IER 65 VBG
BR I T I SH 61 I'SC -C 3 ~ 5 K- P
LEITNER 67 I'SG - 4 ~ 6y5 K- P

(K ETA)/1
0~ 02
LESS
LESS
~ ~ 0

~ CIO VALE. E FROM CONSTRAINED FIT

U22 KV(1420) BRANCHING RATICS

KV(1420) Ih/TQ (K P I)/TCTAL (Pl)/TOTAL
R 0037 0 19 BAD IER 65 VBC
R 0033 0 07 BISI'CP 66 I'SG
R 0 39 0011 BASSANO 67 HGQ - 4 ' 6y AC K- P

R oeb2 0009 BRITISH 61 I'BC -0 3 5 K- P
R THIS BRANCHING RATIG CChTAIhS RECUNCAhT INFORYATICN SINCE hE
R GONSTRA(N THE SUM OF ALL BRANCHING RATICS TQ BE I C

~ ~ ~ 0 ~ ~ ~ ~ 0
FIT ~ 065 0066 VALLE FRQY CONSTRAINED FIT

10/67
11/67

IC/67
11/67

10/67
11/67

11/67
9/67

11/67
9/67

BISVQP
BR I 1 ISH 66
GREhNELL 66
OVBAL '66
SHEN 66
ALSO SVEN66

ALSC 66

PRL 16 1069 8 IShOP 0 GOSHAWy ERR IN TVOYFSCh+ // f2 1 SGGNSIN
BERKELEY CONF' BIRY+GLASGOW+LONCCN( IC)+YLhICH+CXFORC&RUTh
BERKELEY i OhIF +KAIBFLE ISGhyLAlySGAHRySGILYANN+/////j BNL IJP
BERKELEY CONF CERN YISSING MASSy SPEGTRCYETER GROUP//CERN
BEHKELEV CONF +EUTTERWORTh FUyGQLDHABEHS ~ TRILLING // LRL

PRL 17 726 +BUTTERIQRTH, FUyGOLDHABERc, TRILLING // LRL
(PRIVATE GQMYUN)GERSON GCLCHABER /// LRL

ABGLV GC 67 HEIDELBERG CONF
SEE ALSC 66 PL 22 357
BARNVAh 67 HEIOELBERG CONF
SASSANC 67 PRL 19 968
SASSOMPI a7 PREPRINT TO PL
BR I 1ISI"' 67 PREPRINT
GRENNELL 67 PRL IS 44
DAHL 67 UGHL-16'S78
SEE *LSC 65 PRL 14 401
DE BAER E 67 NC 51 A 401
FIELC 67 PL 248 638
GEORGE 67 NG 4SA 9
GQLCHAS EH(37 ~ PRL lS 972
GOSHAW 6l PREPRINT
LE ITNER 67 PRI VATE COYMUN ~

LUDLA23I 67 HEIQELBERG GCNF
SGHiiEING 67 PREPRINT TO PR

AAGVEhl+EERL IN+GEHN+LQNDOh IC+VIENNA GCLLAB
BARTSGH ~ OEUTSGHYANNy YORR ISCh+ Y'I ABGL ( IG) V,
+BEANEY HUGHES BOWLER+ I/ .8 IRY+GLASGCh+CXF
+GOLCEERG GQZ ~ GARNES ~ LEIThEH+/SNL+SVHtGLSE
BASSQY P IERREy GQLC SGHY I DTy //GERN+BRUX+8 IRY. I JP
BIRY-GLASGOW-LohCQN( IC)-GXFCRC-RUTH CCLLAB IJP
iKALBFLEISCf'0LAI ~ SGARR ~ SGI LYANN IIIII/ BNL
+hARCV+l. ESS+K IRZyY ILLER III//////////I LRL
HARCYy GI.UNG ~ QAHL y'MESS ~ KIRZ Y ILLER //// LRL
+GQLCSGHMIOT-CLEHYONTyHEhR I+ I// SRUX+GERN
+I- ENCR ICKS+P IGC ICNI+VAGEH ////I /// LA JOLLA
+COL'DSGI MIOT-CLERYON1+hEhRI& lll GERN&BRUX
G ~ GOLCHABER FIRESTONE SHEh // LRL
+E RW Ihi+fi ALK EH+WE I NB ERG II/////I ////// 8 I SC

SVH+BNL
+LAGHySANCWE ISSyTAFT ' ' I/ VALF.
5C H W E I N G RU 8 E R ~ D E R R IC K y F I E L C 5 y AM M A R+IA h L+N ii

'H

H

H J
H J

K(ISSD} 27 Kv 11000, JP= 1 1 = 1/2

EVIDENCE NQT GOMPELLINGy QYITTED FRCY TABLE

27 KV (1660) HASS (MEV)

27 KV (1660)' WIDTH (MEV)

1660 0 CARYCNY 67 VBC - 3 ' 8 K-PyQYEGA K 11/67
1660' 0 10~ 0 JCBES 67 f'BG y 5 ~ K+ P 11/67

CLAIMEO BY JCBES IN (K P I ) ~ (Kiy(890) P I ) AND (K'I ( 142C) PI ) YGDES ll/67
JOBES 67 SEFS TI E K Pl EUYP MOSTLY IN INTERFEREhCE WITH N&(1236) ll/67

60 ' 0 2C 0 JCSES 67 I-'BG 0 35 K+ P 11/67
R6
R6
R6
R6
R6
R6
Rb
R6

AVG

F11

KV(1420) IMTQ
6 0~ 33

0 ~ 65
0063
0 ' 62

~ 6083
~ 643

(Ky(890)
0033
0020
0 ' 20
Doll
0 ~ 0

F 0840
~ 076

PI ) / (K PI ) (P2)/(PI)
GI'UNG 65 VBC + C 3 ~ 9-4 ~ 2 P I- P
ShEN 66 I'BG C h+ PRCCLGEC
Sf'EN 66 I'BG + ho Ny PRCDUGCC
SGHWEINGH 67 HBC 0 4 ~ 1+5~ 5 K- P

AVERAGE (ER2IOH INGLUDEc SCALE FAGTCH — 1 C)
VALLE FRO)2 GohiSTRAINEO 'FIT

IC/67
27 KV (166C) PARTIAL DECAY YQDES

Pl KV+(1660) INTC K Pl
P2 Kvy'(1660) INTG K PI PI
P3 KV4(1660) INTG KPy(890) P I
P4 KV4 (1660) INTC KV+ ( 1430 ) P I

5105 8
5105 85 8
L185 8
L225 8

R7
R7
R7
R7
R7 FIT

KV(1420) INTO
0 ~ 08 CR
0 02

~ 047

(K DYEGA)
LESS
0 ' 024
0 0 ~

~ C18

/K Pl
SI.EN
GCShAW

(P4)/(Pl)
66 VBG
67 HBC 3 ' 5 K+ P

VALLE FRQY CONSTRAINED F I1

7/67
REFERENCES FCR KV(1660)

CARYGNY 67 PRL 18 615 0 ~ GARYONY T HENCRICKS L LAhCER // LA JQLLA
JOBES 67 PREPRINT TC PL +EASSCMPIERRE OE BAEHE + I/ BIRY+GERN&BRUX

WEIGHTED AVERAGE = 89 ~ 06 a 5.10
SCALE 1.08 CHISQ 18.? CDHLEV 0.28S

41h1hPIJIJy 43f43yJI443h4 4443yif Jy1y43y 43yJyPI43yPI44 44443fif444 8444y141y44 43y41y43yiy4 yP 4Pyyy JI4f JI4
Jyypypy'gyp t43y1yy ypy 4 4 y+41yy y14jyy yypJyypyypy'yp3y JyJhyp3yy 1ykypy y'4 y yy4444 443yy'4pyypypy JyJyyyyyy4'Jy

~ ~

O
O

O
O
lo

O
O
O

O
O
Ui

KV (1420) WIDTH (IIEV)

CI

O
O
CKI

Ci

O
ijl
Ol

BASSAND
~ -DUBAL

~ ~ .BISHOP
LVDLAII

~ ~ GDLOHABER
~ ~ BASSDIIPIE

~ ABCLV CDL.

BEADIER

SCHWEINGR
~ ~ GEORGE

BAERE
L

TISH
MHAII

N

NNELL
ARDI

67 HBC
66 lIHS .
66 HBC

67 HBC
6? HBC
67 HBC
67 HBC
65 HBC
67 HBC
67 HBC
6? HBC
67 HBC
67 HBC
67 HBC
66 HBC
66 HBC
65 HBC

K ()8()()}23 KA 11000 JP= ~ 1 1 = 1/2

(HLSC CHLLEC L IEcCh)
.(JP = lyy 2- SEEY YGS'I L IKELV)

(.23 Kt/ (IECC) I ASc (&EU)

M

M

M

M

M AVG

17SC AC

178C AC

2C 17EG ~

1740~ C

I 760 ~ C

~ 0 0 0 0
17ec.7&92

1C C

15 C
0 0 0 0

1108462

AEGLU Gct 61 VBG
EAHhhAY 67 FBC
EEHL Ihof ) 6 I I.BC
F IHEcTChf 67 I.BC
JCBES 67 I.BC

IC ~ C K- F IC/67
IC ~ KyF (Ii F I F I) 11/67

1/61
5 ~ h+ F 1C F&hh ll/6 l

5 K+ F 11/C7

AiyEHtiCE (EHHCH IhCLLCES SCALE FAGTCH = I j)

W

W

W

W

W

W

ii AVG

L23 KH (IECC) hICTI- (I EV)

12C ~ C

2CQ AC

ec.
12' G

60 AC

4C ~ C

2C AC

AEGLU GCL 67 I. EC
EAHhhAY 67 IBG
E E H L I h G I. I 6 7 I.8G

F IHESTChE 67 I.BG
JC E E c 6'l I.BC

)C ~ C K- F IC/67
IC ~ K+F (Ij F I F I) I I/67

7/C7
S K+ F 1C F&YY 11/67

5 ~ Ky F 11/C7
~ 0 ~ \ 0 0 0 0 ~

72 ~ CCQC 24 CCCC AUEHAGE (EHHCH fhCILDE CHLE FACTCH = I ~ )
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--ANY CHARACTER IN THESE COLUMNS MEANS THAT THE DATA HAS NOT BEEN AVERAGED.
/ BARYON RESONANCES

Pl
P2
P3
P4
P5
P6
Pl

423 KA (18CC) PARTIAL CECAY VCCES

KA INTC K P I
KA ti4TC K Rf C
KA INTT) Ke(890) PI
KA INTC K GVEGA
KA INTC K P I P I
KA INl'0 Ke(1420) Pl
KA INTO K ETA

L23 KA (18CC) BRANCHING RAT IQS

5115 9
511(i 9

9U18
511U I
5115 95 9
5 9L22
511514

R6 4 KA INTO (K Pl PI)/{TOTAL)
R6 0 ' 445 0 ' 15

{P5)/TOTAL
ABCLV CCL 67 I'BC - IC ~ 0 K- F 1G/67

R7 '4 KA

Rl.
INTC {K¹(1420)PI) / TOTAL (Pe) ITGTAL

0 ~ 164 0 ~ 08 AECLV CCL 67 I'BC - 10 0 K- P 10/67

RB 4 KA INTO {K ETA)/TOTAL
RB 0401 CR LESS

(P7) /TOTAL
ABCLV CC(. 67 HBC - ICoQ K- P 10/67

444444 444444444 4»4444444 444444444 444444»44 444444444 444444444 444444444

REFERENCES FCR KA( IECQ)

Rl 4 KA INTO (K Pl)/TOTAL
Rl 0 023 CR LLSS

R2 4 KA INTO (K Rf:U)/TCTAL
R2 0 099 C Cb

(P1) /TOTAL
ABCLV CCL 67 I-'BC — 1C ~ C K- F

'AECLV CCL 67 I'BC - 1C 0 K- P

R4 4 KA INTC {K CHEGA)/TOTAL
R4 0.048 0.02 ABCLV CCL 67 faBC - 10 ' 0 K- F

R3 4 KA INTO (Ke(890) PI)/TCTAL
R3 C~ 244 0 ~ CS ABCLV CCL 67 hBG - 10 0 K- F

lc/67

IC/67

IC/67

1GI67

ABCLV CC
SEE ALSC
BARhHA V

BER L IN 0 I'
FIRESTCh
JOBES

67 HEIDELBERG CONF
66 PL 22 357
67 HEIOELBERG GCNF
67 PRL 18 1C87
67 HEICELCERG CCNF
67. PREPRINT TQ PL

AACI-. EH+BERL IN+CERN+LCNDCh IC+VIENNA CCLLAB
BARTSCH ~ DEUTSCHHANN VORRI SCN+ // ABCL ( IC) V

+EEA)aEYqHL'GVESa ECWLER+ // 8 IRV»GLASGCh+CXF
BERLINGI-IERI+FARBER+FERBEL$FCRHAN+ // RCCH I
AD FIRESTQkEaG GQLCHABERyE. SI-EH // LRL
+BASSCHP IERRE DE BAERF. + // BIRV+CERfa+BRUX

444444444 444444444 44$4$4$$4 44$$$$4$$ 444444444 444444444 44$4$44$4
sees«¹ $4»$4«4»4 44444»4$4 444$$44$$ 4$$$$$»$$ $4$$444$$ 44$$$444$

DATA ON BARYON RESONANCES
i8

CODE EVENTS QUAh'TITY ERRCR+ . ERROR- RFFERENCE YR TECh SIGN COMMENTS
ABCVE

BACKGRGI. NO

CATE
PUNChEO

ol N¹1/2(1470) MASS (HEV)

17 iitUTRGi4 (939a J=l/2) I=1/2

SEE LISTINGS GF STABLE PARTICLiS

$$$$$$4$$$$$$$$ $$$$$$$$$ «$$$$$$$$ $$$4$4$$$ $$$4$$$$$ essa»$$$$4$$$$¹$$$
essias»$$/a $$$$$4$$$ $$$$»sess eee»44»ee sess»sess 4$$¹sss»4 $$$$»¹$4$

Ii) ( (2/6} ii ai3/2 i 123K„, JP=3/2+ i i=i/
3,3

el .')$3/2 I 1236) MASS (faEV)

M 4
M++
N++
N++
N++

HO
N-

1234 0
1236.(a

1232 ' 0
1233~ 4
1236 0
1235
1236' 45
1241.3

0 ~ !i5
6 0
4 ~ 4

Q. eo
5 ~ 1

ROPER
GLSSQN
FERIaQ-LUZ
GIDAL
DEANS
LQVLLAGE
GLSSON
GIDAL

65 RVaJE 0++PHASc-SHIFT ANAL
65 RVUE ++ TOTAL-SIGHA UAtA
65 VBG ++ K+P TO KC P Pt+
66 08G ++ 0 C' TO NN(NN) Pt
oo RVUE ++ Pt+P TUTAL
67 RVUE PHASE-SHIFT ANAL 11/67
oo RVUE G

oo DBC

81 Ns(Q) — Ns(++) MASS DtFFEREVGE (VEV)

laa PROTON (938 ' J=1/2) I=l/2
'=E LISTINGS GF STABLE PARTICLES

$$$ $ $$ $$$$$4 $/as 44 4 $$$$$ $ $$$$$4 $$4 $$$4 $444» 4 $$$4$$«$4»»$44 4 $$
$$$$4$$$$ 4$ sa¹$$$ $$$$44$$4 4¹$444$$$ »$$44$$$$»$$$$$$$$4$$$$4$$$

M

M

H

M

M

14

M

N

M

M I
1

M 2
2
2

APPROX
APPROX
APPROX
APPROX

15~ 0
15~ 0
15+G

1400' 0 COCCONI 64 CNTR + PP 3 6-12 BFV/C
1425 ~ 0 AOELHAN 64 HBG + K-P le45 BtV/G
1430+0 ANKENBRAN 65 Ca{TR + PP Ta 1 BEV/C
14 GQ ~ D BELLETTtli 65 SPRK + PP ~ D 10-26 BEV/C
1405' 0 Aa(UcRSUI4 6O SPRK + PP o-30 BEY/C
141' 0 BLAIR oe CNtiR + PP 2.8-7.9 BFV/C
1450~ 0 ALMEIDA 67 I BC + PP 2PI 10 uEV/C
1380 0 PQPFR 65 RVUE PHASE-SHIFT ANAL
1400an 30 ' 0 FOLEY 67 CNTR 'Pl+- P ANO PP ll/67

' 13lC ~ 0 BRANOSEN 65 RVUc PHASE-SHIFT ANAL
1470a0 bAREYRE 67 RV(/E PHASt-SHIFT ANAL 11/67
WHERE Tht PARTIAL-NAVE TQTuL GROSS SECT(0M 15 GREATLST' ~

1505~ 0 BARtYRt 67 RVUE PHASE-SHIFT ANAL 11/67
WHERE ThE VELOCITY OF THE AMPL ITUUE AGRUISS TI'. E 4RGA40 UIAGRAM
IS GREATESf
14ob ~ 0 LQVFLACL 67 RVU(i PHASE-SHIFT ANAL 11/67
WIIERE ThE ABSORPTION IS GRcATEST
SEE THE NGT{: 014 bARYON RESU(4ANGES IN THL-' HAIIii TEXTo

61 N»1/2( 1470) WIDTH (HEY)

1 255 ~ 0 BAREYRE 67 RVUF. PHASE-SHIFT ANAL 11/6T
W 2 205 0 BAREYRc 67 IIVUE PHASc-SHIFT ANAL 11/67
W 211~ 0 LQvELACE 67 RvUE pHAsE-sHIFT ANAL 11/67

THESF. CORR'SPUND TG THt Q(I.FERENT WAYS OF OcTtRMINING THC MASS ~

Ol ii»1/2(1470) PARTIAL DECAY ti!QES

0 R

0 R
0 ~ os GLSSON 65 RVUt

REUUNi)A'll ii(TH 11ATA IN MASS LISTIiiG~

bl iNS( —) — Ns(++) MASS DIFFERtaICE (VEV)

Pl
P2
P3

Nel/2(1470) liiTU Pl N

N»I/2(14701 INTO nl SIGNA (SIGNA HEbQ:4)
N»1/2(1470) INTO N¹3/2(123o) Pl

61 lie 1/2 ( 1470) BRANCHING RAT I uS

5 8Slb
5tov 7
U81S 8

7 9 6 ' 8 GIDAL bo DBG

bl N$3/2 ( 1236) WIDTH {HEV)

Rl
Rl 1
Rl

N¹1/2 (1470) INTO (P I iV) /TOTAL {P1) /TOTAL
C 68 CAREYRE 67 RVUE PHASE-SHIFT ANAL 11/67
0 658 LOVELACt 67 RVUE PHASt-SHIFT ANAL 11/67

THESE GuRRi=SPQND TU THE CIFFERENT WAYS OF DETERMINING Thf HASS
W++
W++
W++
Wt+
WC

W-
W

120 0
125 ~ 0
124 ~ 0
121.0
119' 6
149~ 0
125 ~ 1

2 ~ 0
30 ' 0
14 ' 0

2.4
lucan

GLSSON
FERRO-L(iZ
GIOAL
(iEANS
GLSSON
GIDAL
LUVELACE

e5 RVUE
65 HE'G

od OBL
66 i(VUE
65 RVGE
eo Oa)G
67 RVUc

+t
++
t+
++
0

PHASt-SHIFT ANAL ll/6T

R2
R2
R2
R2
R2

N¹1/2 ( 147 G ) I "ITG (N S IGHA ) /TOTAL
DOMINANT IliELASTIC DECAY THURNAUER 65 RVUC
QGi". I NANT INELAS T I G UEGAY NANYSLOWS 6u RVUC
LUMINANT INiLASTIG DECAY MORGAN 67 RVUC
DOMINANT (if='LASTIC UEGAY RGSENFELU ol PVUE

(P2) /TOTAL
11/67
11/67
11/67
11/67

81 N¹3/2( 1236) PARTIAL DECAY NODiS
$$$«eeeee see»»sess »see»sess «4*$¹eess eee¹sseee 4¹¹$4$$$$

REFERENCES -- Nsl/2(1470)Pl N»3/2(1236) I'4TG Pl N S 8Slb

»$$$$$$$$ 4$$$$$ $$$ $$$$$$$$$ 4$$$$$$$$ $$$$444$$ »esse«see $$$$¹44'$$

65 PRL 14 118
65 NC 36 IIU1
65 PR 138 QI)Q
66 PR 141 1261
bo PRcPRli4f
67 HE IQEL( FRG CONF
SEE ALSO
67 PRtPR(kt

OL5 5Qi4
FERRO-L U

ROPER
GI DAI.
DEANS
LOVELACE

DON "IACH I

K i-: F cREiii. ES —N»3/2 ( 123O )

M G GLSSGN
f.ERRG-LUZZ laGEGRGEy +
L D RCPER ~ R N WRIGHTa 8 T
G GIUAL, A KERNAV 5 KIH

R UtANSa h G HOLLADAY
C LQiVELACE

I/WI SC
//C ERI4

FtLQ //I. RLaHIT JP
//LRL

//VANQcRBILT
//CERN IJP

A UONNAGfllEy R G K I RSQPP C LOVELAGE//GERM I JP

FOR EXTENSIVE RI=. FI=RFNGES TG CATA ANO PhASE-bhlFT ANALYSES TILL 1965
SEE ROPER 65a 8' PFi. IALLY APPiiVa.'IX I I

seesss $$$$$$$$» $$$$$$»ss »$$$$$$$$ $»$$$4$$$ $$$$$4$$$ 4$$$4¹»$$ sess»4 »$4
$$$$$$ $$$$$$$$$ $$$$$$$$$ 4$$$4$$$$ $$4$$$«es 4$$$$»$$$ $$$$4$$$$ »$$$4$$4$

GOCCOVI
ADELMAN
ANKENBRA
BELLiTT I
Ai'(OERSGN
BLAIR
GELLERT
ALHE IDA
FOLEY
ROPER
BRAliUS F N

THURNAU E
NAMYSLOW
MORGAN
ROSENFEL
BARE YRi
LQVELACE

BONNAGH I

64 PL 8 134
64 PRL 13 555
65 NC 35 1052
65 PL 18 167
bb PRL 16 855
6o PRL 17 789
6aa PRL ll 684
67 NC 50A 1GGD
67 PRL 19 397
e5 pR 138 8 1 &0
65 PR 139 61566
65 PRL 14 9b5
66 PR 15l 1328
67 PREP RINT RPP/A27
u7 IRVI NE CQial.
67 PR (SUBV ITI'cU)
bl HEIOELBERG GOh/Fa
SEE ALSO—
67 PREPR(NT

+LILLETHUiig SCANLQN g 5 tAHLaiRANOTa + //CERN
ACELHAN //CANBR IDGE ( CERN )

ANKFNBRANUTvCLYUEtCa)RK ~ KEFFE ~ KERTHa+ //LRL
I/cLLETT INI ~ CQCCUNI ~ DIDU' hS ~ + //CERN
+bLESEiaa COLLINS a FUJ I I y + //BNL t GARNEG I L
+TAYLQR ~ CHAPMANa+//HARWELL 1 I/EENMARY RTHFQ
+SMI I'H WOJCICKI COLTUN SCI-LEIN +//LRI. UCLA
+RUSHSRQOKEr + /ICAV''4DSH ~ HAMBURG
+ JOi4E 5 ~ L INDENBAUH y LQVEyOZAK I y + IluNL

'LC ROPERaRM WRIGHTybt FELC //LRL-LVNa(yHI T (JP
+QU:)NI4ELL HOORHQUS ( //DURHAM RTHFQ IJP
P G THURNAUER //RUG H

NAMYSLOWSKI ~ RAZVltROOERTS //STAN EUIhb ~ IC
0 MCRGAN //RTHFD
A H RQSENFELDy P SUD(aIG //LRL
P BAREYPF ~ G BP, (CHAN G VILLET //SACLAY IJP
C LCVELAGF //CERN IJP

A OONNAi HIER' R G KIRbilPP ~ C LOVi=LACE//CtRN IJP
ol N$1/2(1470a JP=l/2+) 1=1/2

Ii{{(470} hhETf, ER THE WUNP i(EAR 1400 ME V SEtN IN INELASTIC PP
SCATTi:Ri'i40 IS A RESONANCt QR A KI VEVAT IC EFFECT I S A
Sub JFCT OF IIEBATi-. ~ SCF GELLE/It 66 FCR THE V (Eh THAT

IT IS A KINEHATIC EFi-ECT -- SEE ALHEIDA 66 FOR Tfii CPPQSI TE VIEW ~ WE
LIST blit STAR RESI LTS OF PP SCATTERING EXPER IH i"'TS PHASE-SHIFT ANAL-
YSES APPtAR Tf) Gt VE SETTER cV ICE iGE FOR A RESQ (ANCE IN THIS RtG ION ~

THF PARAI'lt TtRS GIVEN IN THE ajARYUN-RESQ/4Ai4CL TABLE ARE
FROM LQVELACE 67 R(JUNDEU uf'F SUHLWHAT

GTVER PGSS(a)LE RtSQNANCES HAVE ScEN UNCOVERED BY THE
LATEST PHASE-SHIP I Ai'IALYSE' ~ SEE tHE TABLe FOLLOW(BG THL= N¹1/2(1518I
AND THE NOTE QN BARYON RLSQNA!ICES IN THE HAIN TEXT' ~

PAPERS NGT faEFE/4RED TO IN CATA CARCS

BARE YRi 64 PL 8 137 +BR I( MA/if a VALLADASy V I LLE T ~ + //SAG LAY a CALM I J
ADELHAN o5 PRL 14 IG43 5 L AQELHAl4 //CAHSRIUGE(CERN I
DAL ITZ 65 PL 14 159 R H DALITZ ~ R G HOORHCUSE //OXF RTHFQ

QALITZ 65 RtVIEWS CARLY PHASE-SHIFT-ANALYSIS RESULTS (Ai4u DISCUSSES
WVETfiER THeY IN I=ACT ReCUIRE THE EXISTENCE GI- A RiSGNANGE)

BAREYRE 65 PL 18 342 +BRIGVAiia STIRL114Gy VILLET //SACLAY IJP
FRIDHAN 66 PL 23 386 +VAURERaHIGHALONy + //STRASBGURGaHt(DEL

THE FOLLOW(iVG ARE THEOReT(GAL PAPERS GCii ERii(NG ThE fisl/2(147C)
RESNICK 6e PR 150 I292 L RESNIGK //NIELb BOHR
SCHWARZ 66 PR 152 1325 J H SCHWARZ //LRL
GOLDBERG 67 PR 154 155aa H GOLQBERG //CGRNELL
BALL 67 PR 155 1725 JS bALL ~ GL SHAW DY HONG //UGLY UC(aUGSO

$$$4$$ 4$$$$$$»$ $$$$$$$$$ 4$$$$$$$$ sess»sess 4$$$$$$44 44$$$$$$$ $4$$$$$$$
$$$$$$$4$ 4$$$$44$$ 4$$$$$4$$ 4$$$$«4$$ $4$$$$4$$ $$$$$$$$$ $$$$$$$$$



RosENrELD ET Az. . Data on Particles and Resonant States

— ANY CHAIIACTER IN THESE COLUMNS MEANS THAT THE DATA HAS NOT $EiH AVERAGED, —

BARYON RESONANCES.

62/ 'N¹l/2(1518 ~ JP~3/2-) 1121/2 (,3 (I3 N¹1/2(1550) W IDTH (MEV)

)4t(III)

62 N¹1/2(1516) MASS (MEV)

THE PARAMcTERS GIVFN IN THE BARYON-RESO'4ANGE TABLE ARE
FROM LOVELAGE 672 ROUNDED QFF SOME)2HAT
OthcR POSS(BLE RESONANCES HAVc Sa LM UNCQVERFD BY THE

LATEST PHASE-ShlFT Ai4ALYSES ~ SEE THE TABLE FOLLOWING tHE N¹1/2(1518)
4ND THE NOTE ON BAI(YQN RESONANCES IN THE HAIN TEXTS

W

W

II N

W 1
W 2
W

130~0
130' 0
156~0 (jR 14460
155 0
105' 0
11660

THESE CORRESPOND TO

HENDRY 65 RVUE
MICHAEL 66 RVUE
UCHIYAMA- 66 RVUE SEE NOTE ON MASS
BAREYRE 67 RVUE PHASE-SHIFT. ANAL 11/67
BAREYRE 67 RVUE PHASE-SHIFT ANAL 11/67
LOVCLAGE 67 RVUE PHASE-SHIFt ANAL 11/67

THE DIFFERENT WAYS OF DETERMINING tHE MASS ~

M

H

H 1
1

H 2
2
2

2

1536 0 ROPER 65 RVUE PHASE-SHIFT ANAt. .
1530 0 BRANDSEN 65 RVUE PHASE-SHLFt ANAL

1510~ 0 BAREYRE 67 RVUE PHASt-SHIFT ANAL ll/67
WHERE THE PA'RTIAL-WAVE TOTAL CROSS SECTIQ:"( IS GREATEST'
1515%0 BAREYRE 67 RVUC PHASE-SHIFT ANAL 11/67
WHERE ThE VFLQGITY OF THE AMPLITUDE ACROSS THE ARGAND Dj AGRAM

IS GREATCSf ~

152o 0 LOVELACE 67 RVUE PHASE-SHIFT ANAL ll/67
WHERE fhE A65ORPTIQN IS GREATEST'
SEF. THE NOTE QN BARYON RESONANGCS LN tHE HAIN TEXTS

62 N¹1/2 ( 1516) W LOTH (HEV )

125 0 BAREYRE 67 RVUE PHASE-SHIFT ANAL 11/67
110~ 0 BARCYRE 67 RVUE PHASE-SHIFT ANAL 11/67
11460 LOVELAGE 67 RVUE PHASE SHIFt ANAL 11/67

THESE CDRRESPOND TQ THC CIFFERENT WAYS OF CETCRHINLNG THE MASS ~

62 N¹1/2(15lb) PARttAL DECAY MODES

Pl
P2
P3

Rl
Rl
Rl
Rl
Rl N
Rl

R2
R2
R2
R2
R2 N

63 ij¹1/2(1550) PARTIAL DECAY HOQES

N¹1/2(l55G) INTD Pl N

N¹1/2(1550) INl'0 N CTA
N¹1/2(1550) INTO N Pl PI

63 N¹1/2(1550) BRANCHING RATIOS

5 8516
517514
5165 85 8

N¹i/2(1550) ti(TO (Pl
0+69
0~31 GR G643
0032
Datj OR 0 ' 28
0 ' 326

N)/TOTAL
MENORY 65 'RVUE
CAVIES 66 RVUE
MICHAEL 66 RVUC
UCHIYAHA- 66 RVUE
LOVELACE 67 BEVUE

(Pl) /TOTA(.

SOi Ufa 8 DK C 11/67

SEE HQTC QN MASS
PHASE-SH IFT ANAL 11/67

11/67'

N¹1/2(1550) INTO ('N ETA)/TOl'AL (P2) /TOTAL
j/OMINANT INEL DELAY HENDRY 65 RVUE
0 69 GR 0 ' 45 DAV(ES 6o RVUE SOLUl' 8 OR C
0.68 HIGHAEL 66 RVUE
0 29 OR 0 71 UCHIYAHA- 66 RVUE SEE NOTE Oi( MASS

Pl
P2
P3
P4
P5
P6

N¹I/2(1516) INTO Pl N

N¹1/2(1518) INTO t(¹3/2(1236) PI
N¹1/2(1518) INTO N Pl Pl
N¹1/2(1516)+ INTO NEUTRON PI+
N¹1/2(1516)+ tNTO PROfON Pl+ PI-
N¹1/2(151b] INTO N ETA

5 8516
UBLS 8
5165 65 8
5175 8
516S BS 8
517514

Rl
Rl 1
Rl

62 i(¹1/2(1518) BRANCHING RATtQS
6

N¹1/2(1518) I(4TO (PI 'l4)/TOTAL (Pl) /TOTAL
0 ~ 54 6AREYRE 67 RVUE PHASE-SH IF l' ANAL 11/67
0 570 LOVELACE o7 RVUE PHASE-SHIFT ANAL ll/67

THESE CORRESPI)ND TO THt DIFFERENT WAYS OF DETERMINING. THE MASS

ALMOST THE ENtlRF LNELASTICI TY IS IN N Pl Pl (ONLY M ETA COULD COMPETENT
AND lt DOCSNT) I'HE N Pl Pt SEEMS TQ BE HAli4LY N¹3/2(1236) PI 2 IN 60TH
5 ANO D WAVFS ~ '

HENDRY

SAREYRE
DAV LES
Ht G)'AEL
UCHI YAMA

BAR EYRE
LOVELAGE

DQNNAGH I

REFERENCES -- N¹1/2(1550)

65 PL 16 171 A W HENDRY2 R G HQORHOUSE //RTHFD
REVLEi(S EARLY PHASE-SHIFT-AiiALYSIS RESULTS AND Pt- P TO tTA N

EXPERIMtNTS. WE TAKE NUMBERS FROM THE SOLUTLQN USING BRANDSEN 65.
65 PL 18 342 + BRICMAN2 Sf IRLING2 V ILLEt //SACLAY IJP
66 PREPRIiiT A T DAY LES¹ R G HQQRhQUSE I/GLASGOi(2RTHFD
66 PL 21 93 C MICHAEL //QXF
66 PR 149 1220 F UGHIYAHA-CAMPBELL¹ R K LOGAN // ILL I JP
67 PR (SUBMITTED) P BAREYRE, C BRICMAN& G VILLFT //SACLAY IJP
67 HEICELDERG CONF' G LQVELACE I/CERN LJP
SEE ALSO--
o7 PREPRINT A DONNAGHIE2 R G KLRSOPP¹ C LOVELAGE//CERN LJP

PAPERS NOT REFERRED TQ IN DATA CARGS ~

i¹¹¹¹¹¹¹¹¹¹¹¹¹¹ ¹¹¹¹¹¹¹¹¹ ¹¹¹¹¹¹¹¹¹ ¹¹¹¹¹¹¹¹¹ ¹iiii¹i¹¹'ii¹¹ii¹i¹¹¹¹¹¹¹¹¹¹

R2
R2
R2

N¹1/2(15lb) tt(l'0 (N¹3/2(1236) Pl)/TOTAL (f'4)/TOTAL
DQMLNAi4f ji4EL DcCAY OLSSON 6O 22VUE Pl P TQ Pl PI N

. 0 ' 20 0+05 KLRZ bb HBC C ASSUMING Rl 0 72
SRANDSEN 65 PR 139 61566 +ODQNNELL& t OORhOUSE

BASIS OF NUMBERS 'WE ()UQTE FROM I;ENORY 65 ' I/DURHAHiRTHFD IJP

R3
R3

R4
R4
R4
R4
R4
R4

R5
R5

Rb
Rb

R7
R7

N¹1/2(1518) INTO (N Pj)/(14 Pl Fl). (Pl ) I (P3)
I ~ 25 0+44 0 ~ 71 . A-BOREL(. l 67 HBG G PBAR P 547 BEV/G

Ni'1/2(1518)
0000

LARGE
LARGE
LARGE
LARGE
LARGE

INTO (N¹3/2(1236) P I )/(N
0F 09 A-BQRELL I

THURNAUER
NAMYSLQWS
MORGAN
ROBERTS
RDSENFCLO

PI PI)
67 HSG
65 RVUE
6o RVUE
67 'RVUc
67 8VUE
67 RVUE

(P2)/(P3)

11/67
11/67
11/67
11/67
11/67

N¹1/2(1518) INfO (NcUTRON Pj+)/(P Pt+ Pl-) (P4)/(P5)
G 77 0 45 ALEXANDER 67 h6C + PP 5a5 OEV/C

N¹l/2(L518) INTO (Pl N)/(Pt N¹3/2(1236)) (Pl)/(P2)
0~42 UR LCSS LEE 67 HBG 11/67

N¹1/2 ( 1518) tNTO (ii ETA) /TOTAL (P6)/TOTAL
0 ' 006 APPROX DAVLES 6o RVUE 11/67

DAVIES 66 GIVES SEVcRAL VALUcS DtPENDING QN INPUf DATA ALL ARE SHALL

SULOS
Rj CHARD S
JONES
SACG I
PRE POST

DOS SON
MINAHI
BALL
LOGAN
MENCUCG I
DEANS
HLNAMI

THERE IS GETTING TQ 6E A WHOLE LITERATURE QN THE REACTIONS Pl- P TO
ETA N ANC GAMMA P TQ ETA P NEAR THRESHOLD ANO THEIR CONNECTION WtTH
THiE BEHAVICij QF THE $11 AMPLITUDL' AS DETci(MINED IN Pl 7 PHASE-SHIFT
ANALYSIS ThE REACER IS INVITED TD PERUSE THC FOLLOWING RATHER tN-
DIGESTIBLE COLLECTION ~ FURTHER REFERENCCS HAY BE FOUND IN THESE ~

HA IiiLY EXPERI)/rNTAL
64 PRL 13 4bo + //BROWN2BRANOELS ~ HARVARD2MIT2PAOQVA I
66 PRL 16 12?1 +GHIU ~ E AND I HELHhQLZ KENiiEY ~ + //LRL 2 HA WA I I I J
66 PL 23 597 +8 INNIE ~ DUANE ~ HORSEY¹MASCH2+//IHPCOL2 RTI":FD
66 NC 45A 963 +PENS' SALVINleMFNCUCCINL ~ +//ROHc ~ FRASGATI IJP
67 PRL '16 82 R PREPOS I 2 0 LUNOQU I STt 0 QUINN //STANFORD

HA INLY THECRE T ICAL
bo PR 146 1022 P iN DOBSQN I/HA WA I I
66 PR 147 1123 HINAMI //GSAKA
bb PR 149 1191 J 5 BALL //UCLA
67 PR 153 1634 R K LQGANt F UCHIYAHA-. CAMPBELL I/ILL
o7 NC 418A 579 C MENCUGCINI ~ A REALC //FRASCATI
67 pR 161 14ee 5 R DEANS' W G hQLLADAY //VANDERBILT
67 PR 162 1619 5 M)t(AH( //OSAKA

R E PER 6NG ES -- i4¹1/2 ( 1518)

SEE A PREVIOUS EDITION (RMP 37' 633 1965) FOR EARLIER REFERENCES ~

65 PR 13$ 8190
65 PR 139 81566
65 PRL 14 985
66 Pi(EP Rt tjt
66 PR 1 57 1326
66 PRIVATE CQMH

NUH6ER EXTRACTED F
67 NG 47 ?32
67 PR 154 1284
67 PR 159 1156
67 PREPRINT RPP/A27
67 PREPRINT
67 IRV(Nc CGNF
67 PR (SUBMITTED)
67 HEICEL6ERG CONF'
SEE ALSO—
67 PREPRliit

LD RQPERtRM WRIGHT tBT FELO I/LRL LVHRsHIT IJP
+GDQNNELL¹ tiOORHOUSB I/DURHAM2RTHFD IJP
P G THURNAUER //ROGH
A T DAVIES2 R G MOQf(hOUSE //GLASGOH ~ RTHFD
NAHYSLOWSKI2RAZH(2RQBERTS //STAN2EUINBi IG
J K IRZ //LRL

ROM DATA DISCUSSED t)4 K IRZ 63
ALLES-BORELLINFRENCH2FRISKPP ICHEJDA I/CERN
ALEXANDtR28ENARY ~ CZAPEK2+ //WiEIZHANii(CERN)
+MOEBSPROE ~ SINCLAIR ~ VANOER VELDE //MICH
D MQRGAiN //RTHFD
R G ROBERTS I/DURHAM
A H ROSENFELD2 P SODING //LRL
P BAREYRE2 C SRIGHAN2 G VILLET //SACLAY tJP
G LOVELAGE I/CERN IJP

ROPER
SRANDSEN
THURNAUC
DAY LES
IN(AMYSLOW

KIRZ

A-BORRE L
ALE XANOE
LEE
MORGAN
RO6ERTS
ROSENFEL
SAREYRE
LOVELACE

A DQNNACHIE ~ R G K IRSQPPg G (.OVELACE//CERN IJPDONNACH I

¹iii¹¹¹i¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹ ¹¹ii¹¹¹¹¹iii¹ii¹i¹ii¹¹¹ii¹¹¹i¹¹¹ii¹¹¹¹¹¹¹¹¹¹¹ ¹i¹¹¹¹¹¹i¹i¹¹¹ii¹¹ii¹i¹i¹¹¹¹¹¹¹¹¹¹¹¹ ¹¹¹¹¹¹¹¹¹ ¹i¹¹ii¹i¹
¹¹¹¹¹¹¹¹¹ ¹¹¹¹¹¹¹¹i'¹¹¹¹¹¹¹¹¹ ¹¹¹¹¹¹¹¹¹'¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹ ¹¹¹¹¹¹¹¹¹

Wave
Ma s s I'tot
(Me V) (MeV) I' l/I't t

Other possible N"' resonances, as reported by Lovelace {i967
Heidelberg Conference). The values ape certainly not signifi-
cant to the number of places given.

KIRZ
CROUCH
DERA 00
BARE YRE
OLS SON

liERLQ

PAPERS NQT REFERRED TQ IN 'DATA CARCS

63 PR 130 2461 J KIRZ ~ J SGHWARTZ2 R 0 TRIPP I/LRL
o5 DESY CONF II 21 + //BRQWNNCEA2HARVARC2HITPPADQVA ~ WE(ZHANi4
65 ATHENS CONF 244 +KENNEY ~ LAHSA2 + //14QTRE DAt'E ~ KENTUCKY
65 PL 18 342 + SRICMAN2 STIRLING' VILLET //SACLAY IJP
66 PR '145 1309 H G OLSSON2 G 6 YOOh I/WLSC2MD

SUPERSEDED 6Y HORGAN o7 ~

bb P RQY SCC 289 469 J P HERLO2 G VALLADAS '//SACLAY
THE A))OVE PAPFRS DISCUSS INELASTIC CHANNcLS NEAR THE RESUI4ANCE ~

¹¹¹¹¹¹ ¹¹¹¹¹¹¹¹¹ ¹¹¹¹¹¹¹¹¹ ¹¹¹¹¹¹i¹¹¹¹¹¹¹¹¹¹¹ ¹¹¹¹¹¹¹¹¹ ¹¹¹¹i'¹¹¹¹¹¹¹¹¹¹¹¹¹

¹¹¹¹¹¹¹¹ ¹¹¹¹i¹¹¹¹¹¹¹¹¹¹¹¹¹ ¹¹¹¹¹¹¹¹¹ ¹¹¹¹¹¹¹¹¹ ¹¹¹¹¹¹¹¹¹

)4( (t)IO)
63 N ~ I/211550 JP=I/2 I I I/2 I I

S

THE PARAHc TckS GI VEN IN THE 6 ARYQN-RESONANCE TABLE ARE
FROM LQVELAGE 67 ' RQUNDEC OFF SOMEWHAT~
C'THER POSS(BLE RESONANCES HAVE 6EEN LINCOVERED BY THE

LATCST PHASE-SHIF I ANALYSES ~ SEE THE TABLE FOLLOiiING THE N¹1/2(1518)
ANC THE NQlE GN BARYON RcSONANGES IN THE HalN TEXf

P robable
resonances. a

Resonance
interpretation
in dtoubt. b

Unconfirmed
cresonances.

33
~35

3i

i3
D35

'P i i
i7

i688
i9i3
i934
2057

i69i
i863
i954

i75i
i983

350
339
293

269
-296
3ii
327
225

0.098
0. i63
0.299
0.260

0.137

0 207
O. i 54

0,320

0.128

H

H
M N

N

H

1
H 2

2
2

63 N¹1/2(1550) MaSS (HEV)

1519 0 HENDRY 65 RVUE EtA N + 511 PI N

1570' 0 HICHAEL bb 2)VUE F, ITS BAREYRE Sll
1557' 0 OR 1565' 0 UCHIYAHA- 66 BEVUE FITS N t'(A DATA
FITTING GIVES TWO SOLUTIQNS PROBLEMS MATChjNG PI P PHASE SHIFTS ~

1535~ 0 BAREYRE 67 RVUC PHASc-SHIF 7 ANAL' l l/67
WHERE ThE PARTIAL-WAVE TOTAL CROSS SECTION IS GREATESTN
1515 0 BAREYRC 67 RVUE PHASE-SHIFT ANAL 11/67
WHcRE THF VELOCITY OF THE AHPLITUDE ACROSS THE ARGANO DIAGRAM
IS GREATEST ~
1546 0 LOVELACE 67 RVUE PHASE-SHIFT ANAL 11/67
WHERE THE ABSORPTION IS GREATEST'
SEE THF. NOTE ON BARYON RESOt(ANCES IN tHE MAIN TEXT ~

There is some evidence for these in at least two of the three
phase-shift analyses (CERN, LRL, Saclay).
bAll analyses see something, but a resonance interpretation is
in doubt. Possible threshold effects.

Seen in only one analysis. Doubtful.
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- ANY CHARACTER IN THESE COLUMNS MEANS THAT THE DATA HAS HOT SEEN AVERAGED. —
BARYON ACSQHAHCES

82 H»3/2(1640t JP=1/2-) l=3/2 S3 1i{(640) 82» ~ 3/zi164D) MASS iiiziii

DEVLIN 65 CHTR Pl+- P TGTAL
BARE YRC 67 RVUC. PHASE-SH IFT ANAL I 1/67

AL-NAVE TCTAL CROSS SECTION IS GREATEST
BAREYRE 67 RVUE PHASC-SHIF)' ANAL 11/67

IfY OF THE AMPLITUDE ACROSS THE ARGAND DIAGRAM

LOVELACE 67 RVUIE PHASE-SHIFT ANAL ll/67
ABSGRPf ION IS GREATEST»

QTE ON BARYGH RESONANCES IN THE MAIN 'f EXT ~

M 12»0
M 1

1 PART I
M 2

2 VELOC
2 ST

1648 ' 0
1695» 0
WHERE THE
1650 0
WHERE THE
IS GREATE
1635' 0
NHCRE 'THE
SEE THE h

ez M»3/2(1&40) w I 0TH (MEv)

7'HE PARAMETEPS G(VEN IN THE BARYON-RESONANCE TABLE ARE
FROM LQVELACE 6?t RQUNDCC. GFF SOMEWHAT
DTHER POSSIBLE RESONANCES HAVE BEEN LNCOVERED SY THE

LATCST PHAsf-SHIFT ANALYSES ~ SEE THE TABLE I-GLLQNING THE N»1/2(1518)
AND THE NGTE GN BARYON RESGHAI'ICES IN THE MAIN TEXt

&5 H»l/2 {1&(IS) MASS IMf V)

DUKE 65 CNTR PI+- P EL DSIGtP
BRANDSEN 65 RVUE PHASC SHIFT AMAL
BAREYRC 67 .RVUC PHASE-SHIFT ANAL 11/67

E TOTAL CROSS 56Cf ION IS GREATEst
BAREYRE 6'1 RVUE PHASE-ShfFT ANAl. 11/67

THE AMPLITUDE ACRUSS Tl-E ARGAMO OIAGRAM

1692' 0 LGVELACE 67 RVUE PHASE-SHtFT ANAL ll/67
NHCRF Thf ABSORPTION IS GREATEST»
SEE 'fHC NGfE ON BARYON RCSGNANCES IM THE HAIN TEXT ~

M 4 1688 0 APPROX
H 1680» 0
M 1 1690»0

1 WHiRE THE PARTIAL-W*V
M 2 1680»0

2 WHCRE THE VELUCITY OF
2 Is GREATESf»

1
W '2
N

65 N»1/2(1688) PARTIAL DECAY MQ(IES

65 N»1/2(1688) WIDTH (HEV)

110»0 BAREYRE 67 RVUE PHASE-SHIFT ANAL 11/67
105' 0 BAREYRE 67 RVUE PHASE-SH IF f A "(AL 11/67
132' 0 LOVELACE 6'1 RVUE PHASE-SHIFT ANAL 11/67

tHESE CORRcSPONO TQ tHE DIFFEREHT NAYS OF OETERMtHIMG tHE MASS

W 1
W 2

Pl N»3/2(i&40) {NTQ Pl N

82 M»3/2(1&40) BRANCHING RATIOS

5 8516

250 0 BAREYRE 67 RVUE PHASE-S!ijFT ANAL li/67
130 0 BAREYfcE 67 RVUE PHASE-SHIF T ANAL 11/67
11?»0 LOVELACE &1 RVUE PHASE-SHIFT ANAL ll/6'1-

THESE CGRRESPGND TU THE DIFFERENT NAYS GF DETERMINING THE 1!ASS

82 N»3/2( 1640) PARTIAL DECAY MODES

II 1
P2
P3
P4
P5
Pb
P7
PB

N»1/2(i&ES) INTQ Pl H
N»1/2(idea) INTO N LTA
N41/2(1688) tNTO LAMBDA K
N»1/2(168S) INTO N»3/2(1236) PI
H»i/2(1688) INTO. i'( P l
N»1/2(1688)+ INTO NEUTRON PI+
N»i/2(1688)+ INTO PROTON Pl+

PIN-

N»1/2{lee;c|)+ IHTG N»3/2{1236)++ Pj-
65 N$1/2(1686) BRANCHING RATIOS

S.SS16
517514
S18511
U815 8
sies es 8
51758
516S 8$ 8
USIS 8

Rl
Rl

N»3/2(1&40) IHTG (Pl NJ/TQ(AL
G. 264 LOVELACE

(Pl) /TOTAL
67 RVUE PHASE-SHIFT ANAL 11/67

4444444»4 $$4»44444 $44444444 444444444 444444444 444444444 44444444$

Rl
Rl 1
Rl

N»1/2(1668) INTO (Pl N)/TOTAL {Pl)/TOTAL
0 ' 64 BAREYRE 67 RVUE PHASE SHIFT ANAL 11/67
0»683 LOVELACE 67 RVUE PHASc-SHIFT ANAL 11/67

THESE CORRESPOND TQ fHE CIFFERENT hAYS OF Df fERMINIMG 'fHE MASS ~

REFEREMCES —H»3/2t 1&401

DEVLIN 65 PRL 14 1G31 T J DEVLIN ~ J SOLOMON»G BERTSCH //PRINCETON I
BAREYRE 6? PR {S{zBVITTED) P BAREYREt C BRICMAH G VILLET //SACLAY IJP
LOVELACE 6? HEIGf(.GERG CONF ~ C LOVELACE' I/CERN IJP

SEE ALSO
DONNACHI 67 PREPRtHT A DQNNACHIEt R G KIRSOPPt C LOVELACE//CERN IJP

PAPCRS NQT REFFRREO 1'0 IN DATA CARDS'

R2
R2
R2
R2

NE LIST HEASUREVEHTS C!F THc INELASTIC DECAY HG(zES GF THE 1&88 MEV BUMP
SUCH MEASUREMENTS HAVE NOT UNTANGLED tHE 015 AMO F15 tAND POSSIBLE Sll)
COMPONENTS» IT IS CLEAR THAT BOTH 015 ANC F15 DECAY ALOT (NTQ M Pl Pt»
MERLQ 66 FINDS SOME N43/2(1236) Pl (SLIGHTLY MORE THAN PHASE SPACE) ~

ROBERTS 67 SUGGESTS fHAT THE DOMINANT MODE IS M*1/2{1518)~

H41/2(i(881 INTO tN CTA)/TOTAL (P2)/TOTAL
0»025 OR LESS KRAfHER 64 OSC + Pl+D l»23 BEV/C
0 042 QR LESS (95PC CL) A-SORELLI 61,HSC + PBAR P 5 ~ 7 BEV/C 8/67
0 015 TR IPP 67 RVUE 8/67

CARRUTHE 6G PRL 4 303
DEVLIN 62 PR 125 690
Hf LI AND ci4 PR 134 CIO&2
SAREYRE 65 PL 18 342

P CARRUTHERS //CQRNELI.
T J DEVLIN ~ 8 J MQYER ~ V PEREZ-MENDEZ//LRL I
+GEYL INt HAGGEt LGNGOt MOYERthGOD //LRL I
+ SRICMANp STIRL INGt VILLCT //SACLAY I JP

$44¹ $44»¹$»¹»$$4¹¹444$444444444 $4444»444 444444444 4444$»44» 444444444
$4444»$44 $$4$$$444 $444»$44» 444444444 44$$¹»$4» »»$4»$4$$

R3
R3

R4
R4
R4

N»j/2(i&88) tMTQ (N ETA)/(PI N)
0 ' 027 OR LiCSS HcUSCH

{P2)/(Pl)
66 RVUE + PIG ~ ETA PHOTO

H»I/2(1688) INTO {LAMBDA K)/TOTAL (P3) ITOTAL
0 ~ 013 OR LESS (95PC CL) A-SORELLI 61 HSC +
0 ' 0013 TR IPP 67 RVUC

8/67
8/67

64 N»1/2(168G ~ JP"-5/2-) I =1/2 {)

N {{{leo) THE PARAMETERS GIVEN fN THE BARYON-RESONANCE TABLE ARE
FROM LGVELACE 6?t RO{zMDED OFF SQMEItHAT»
OTHER POSSI(iLE RESONANCES HAVE BEEH UNCOVERED SY THC

LATEST PHASE- HIF)' AMAI. YSES. SEE THE TABLE FIJLLQWING I'HE H¹l/2{1518)
ANC THE NOTE Gt( SAfc YON RESONANCES IN THE RAIN TEXT

64 iM»1/2(1680) MASS (Mf V)

R5
R5

Rb
R6
R6

R7
R?

N41/2{1688) INTO tM Pl)/{N Pl Pl) (Pl) l(P5)
1 26 OR LESS (95PC CL) A-SORELLI 67 HBC +

N41/2{1688) INTO tN43/2(1236) Pl)/(N Pl Pl) (P4)/(P5)
NO EVICEHCE . A-BGRELLI 61 H(zC +

566 vERLG e6 F0R A REvlf'w.

8/67

8/67

N41/2(1688). INTO tNEUTRQN P I+1/(P P I+ P I-) (Pb) /(P7)
0»61 0 ~ 40 ALCXANOER 67 HBC + PP 5 5 SEV/C 11/61

M .4 1674 0
M 4 1650»0 APPROX
M 1 1680~ 0

1 hHERE THE PARTIAL-WAV
M 2 1655' 0

2 W)zERE T)zf VFLGCITY OF
2 ls GREATEST»

DUKE 65 CHTR Pl+- P cL DSIG»P
SRANOSEN 65 RVUE PHASE-SHIFT ANAL
BAREYRE 61 RVUE PHASE-SHIFT ANAL 11/67

C TOTAL CROSS SECT IGH IS GREATE ST»
BAREYRE 67 RVUE PHASE-SHIFT ANAL 11/67

THE AHPLITUOE ACROSS ThE ARGANG DIAGRAM

1678~ 0 LOVELACE 67 RVUE PHASE-SHIFT ANAl. 11/67
WHECCE THE ACSQRPTION IS GRcATCST ~
SEE THE HGff ON BARYCN RESONANCES IN THC HAIN TEXT ~

64 H»I/2{ 1680) WIDTH (MEV)

W 1
W 2
W.

Pl
P2
P3
P4

H$1/2 {1680 J INTO Pl N

N»l/2(1680) INTO N ETA
N»1/2(1660) IHTQ LAMBDA K
N»1/2(168G) INIG N»3/2(123&) Pl

64 N»1/2( 1680) BRAMCHIHG RJITIOS

s 851&
517514
518511
UBIS 8

Rl
Rl 1
Rl

N41/2(1680) INTO (Pj H)/TOTAL {P 1)/TOTAL
0»41 BAREYRE 67 RV{lf PHASE-SHIFT AHA(. 11/67
0»391 LOVELACE 67 RVUE PHASE-SHIFT' ANAL 11/67

THESE CORRESPOND TQ THC QIFFERENt hAYS .OF DETERMINING THE HASS ~

135' 0 EAREYRE 67 RVUE PHASE-SH IFT' ANAL ll/61
105» 0 SAREYRE 67 RVUE PHASE-SHIF t ANAL li/67
173~ 0 LGVELACE 61 RVUE PHASE-SHIFT ANAL il/67

THcSE CCRRcSPQMO TQ THE DIFFERENT bAYS OF GETERMI!(ING THE MASS ~

64 N»i/2{1&80) PARTIAI. DECAY NODES

RS
RB
RS

R9
R9

l($1/2(1688) INTO {N»(1236)++ Pi-)/(P P(+ Pl") (PS) I(PT)
J» 74 0 ~ 14 ALEXANDER 6? HBC + PP 5.5 BEV/C 11/67
1 ~ 0 0 ~ 3 ALME IDA 66 HBC + PP 10 BEY/C

N»I/2(1688) INTO ILA!zBOA K)/(P Pl+ Pl-] (P3) l(P1)
0»034 OR LESS ALEXANTJER 67 HBC 4 PP 5»5 66VIC 11/67

Rio
R10

N41/2(ieeS) .INtQ (PI N)/(Pt M»3/2(1236) )
0 ~ 17 UR LESS LEE 67 HBC

.(Pi) /(P4)
11/67

KRA EMER
DUKE
BRANGSE N

HEUSCH
ALMEIOA
I{ERLO
ALEXAMOE
A-BGRRE L
LEE
TRI PP
BARE YRE
LOVE(.ACE

OOHN ACH I

d4 PR 136 6496
65 PRL 15 468
65 PL 19 420
66 PRL 11 1019
66 SfRKfLEY CQHF
eb I ROY SGC 289 489
67 pR 154 1284
&7 NC 47 232
&1 PR 159 1156
67 MP 83 10
67 Pic ts(zBVITTFD)
67 HftQELBERG CONF
SEE ALSO—
67 PREPRtHT

+VAOANSKY + //J HOPKINS NhESTERN NOQOSTOCK I
+JONES ~ KEMP MURPHY PRENTICEt + //RTHFftOXF IJP
+OOONNELLt MOORHOUSE //0{iRHAMtRTHFD IJP
C A HCUSCHt C Y PRES'COTTA R I. DASHEN //Clf
+RUShSROOKC ~ + //CA VNOSH ~ DESY(CERN)
J P MERLOt G VALLADAS //SACLAY
ALEXANDERtSFNARYtCZAPEKt+ //WEIEMANN(CERN).
ALLES-BQRELLltFRCNCH»FRISK»MICHEJDA //CERN
+MGESS t ROE t SINCLAIR ~ VA'"(DER VELD E I/MICH
+ LC I THt + III.RLtSLAC»CERN, HE IOEL ~ SACLAY
P BAREYRE ~ C 'BRICMAN ~ G VILLET I/SACLAY I JP
C LGVCLACE //CERM I JP

A OQNNACHlft R G KIRSOPPt C LOVELACE//CERN IJP

PAPERS NQT REFERRCO TQ IH DATA CARCS ~

444444 4$$44$444 $44444444 444444444 4$444$444 444444444 444444444 444444444

REF ERCHCES —N41/2(1688)

SEE A PREVIOUS EOITIQN (R)zP 37 ~ 633 19cz5) FGR EARLIER REFERENCES ~

R2
R2

N»1/2(teeo) INTO (M CTA)/TOTAL
0 ~ 025 ' OR LESS TRIPP

(P2) /TOTAL
er RVUE 8/&7

{P3) /TOTALN¹1/2 (16SG) INTO . (LAMBDA K) /TOTAL
0 ~ 016 OR LESS TRIPP 67 RVUE 8/67

CROUCH 65 DCSY CONf I f 21 + I/SRONM ~ CEAtHARVAROtMfT»PAGGVAtWEIEMAMN
OERAGO 65 ATHENS CGHF 244 +KEHMEYtLAMSA + //HCiTRE DAMEtKENTUCKY
ROS E RTS 67 P REPR IHT R G RGbcRts //DURHAM

THE ABOVE PAPERS DISCUSS INELASTIC CHANNELS HEAR THE SUMP»
BAREYRE 65 PL 18 342 + SR(CMANt STIRLINGt VILLET //SACLAY IJP

DUKE
BRANDSEN
TRIPP
SAREVRE
LOVELAC E

DONHACH I

65 PRL 15 468
cz5 PL 19 42i)
67 NP 83 10
cz? PR (SczBVIITEG)
67 HE(OELBERG CONF»
SEE AL$0
6? PREPRfMT

+JONES ~ KEMP»MURPHY»PRCNTICEt + I/RTHFC ~ OXF IJP
+QVQN!AELLt MOORHOUSE //DURHAM ~ RTHFD IJP

. + LEITHt + //LRL»SLACtCERH»HEIDEL»SACLAY
P SAicEYicf ~ C BRIC'MAN ~ G VILLET //SACLAY IJP
C, LOVELACE I/CERN IJP

A 'DQHNACH(Et R G KfRSGPPt C LQVELACE//CERH IJP

566 NOtE PRECEOIHG THE N»1/2(1688) INELASTIC DECAY MGGE MEASUREMcNTS

$»p»44 444444444 44444444$ 44$$44$44 444444444 44444444$ 44$4i»4444

REFERcHCES -- H»1/2(1680)

4$4444444 $44444444 4444444»$ $44444444 $44444»$4 $44444444 44$444444
»t»$44444 $444»4$4$ 444444444 44444444$ 444444444 44$444$44 444444444

66 N»1/2(1710 ~ JP=1/2-) l=l/2 {,15

){{)71()) O' F. PARAMETERS GIVEN IN THE BARYON-RESONANCE TABLE ARE
FRQM LovcLAGE 67 ~ RGUNDED QFF $QMEhhAT»
OTHER POSSIBLE RESONANCES HAVE BEEN UNCOVERED BY THE

LATEST PHASE-SHIFT ANALYSES ~ SEE THE TABLE FQLLOIIIHG THE H¹1/2(1518)
AHC THE NQTE GM BARYON RESONANCES IN THE MAIM TEXT ~

ee H»1/2(1710J MASS (MEV)

PAPER NOT REFERRED TG IN CATA I'ARDS ~

'SAREYRE 65 PL 18 342 + czRICMzcNt STIRLINGt Vl(.(.ET //SACLAY I JP

444444444 4$44$4$44 $$444$$44 444444444 $44444444, 44$444444 44$4444$4~*4¹¹$$¹zz¹¹$¹$$4$$$$$$$ $4444¹»$$ $4$4$4$4» 4$$$444$$ $$»i»$4444 4$$$$$4$$

zz»iuz&waz, zz zni' i=&i z Fi iH
THF PARAMETERS GIVEN IN THE bARYQN-RESONANCE TABLE ARE
FROM LOVELACE 67 ' ROUNDED OFF SQMFhhA'f
OTHER POSSIBLE R6$0'MANCES HAVc SEEN UNCOVERED SY THE

LATEST PHASE-5HIF f ANALYSES» SEE THE TABLE FOLLOWING THE N¹1/2(1518)
ANO THE NOTE GN BARYON RESONANCES IN THE MAIN TEXT

M

M 4
M 1

M 2
2
2

W

W 1
W 2
W

1695» 0 BRANGSEN 65 RVIJE PHASE-SHIFT ANAL

1700»0 MICHAEL ee RVI 6 FITS BAREYRE Sll
1710»0 BARcYRE 67 RVUC PHASC"SHII'f ANAL

NHcRE THE VARTIAL-WAVE fGTAL GROSS SECTiON ts GREATCSf
16ci5 0 BAREYRE 67 RVUE PHASc-SHIFT ANAl.

NHFRE THF. VELOCITY OF THE AMPLITUDE ACROSS T)zf ARGAHD DIAGRAM
IS GREATEST.
1?G9»0 LQVELACE 6? RVUE PHASC-SHIFt ANAL

iiHERE THE ABSORPTION ls GREATEST'
SEE Tkc NOTE ON BARYON RESONANCES IM THE MAIN TEXT

66 H»1/2{ 1110) WIDTH (MEV)

240 ' 0 MICHAEL 6& RV{zf
2&0»0 BAREYRE 67 RVUE PHASE-ShlFT ANAL

110 0 BARCYRE 67 RVUE PHASE-SHIFT ANAL

300 0 LGVELACE 67 RVLE PHASE-SHIF t Ai'(AL

THESE CORRESPOND TQ THE CIFFEREHT hAYS OF DETERMINING THE MASS»

11/67

11/67

11/67

11/67
11/67
11/61
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BARYON RESONANCES

LIJ

C)

LU

C)
(D
CL
LU
CL
CD

LU

C)

Cl
LU

CD
C)

CD
LU
Cl

I—

CL

LU

V)

0

V)
0
CL

(D
O

65

0
V)

I

Q)

65
E
X
0
I

CL
CI.
OS

0

0
CL

V)

0l
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BARYON . RESONANt;Es
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AN'T CHARACTER IN THESE COLUMNS MEANS THAT THE DATA HAS NOT BEEN AVERAGED.
&ARYON llESONANCE&

PL
P2
P3

66 N11/2(1710) PARTIAL DECAY MODES

Ntl/2(1710) INTO Pl N
Ni'1/2(1710) INTO N ETA
N11/2(L? f C) INTO LAI8idGA K

66 '(11/2( 1710) BRANCHING RAT IOS

S 8516
S17S14
518S11

P1
P2

(2080) PARTIAL DFCAY MOPES

Nt (208C) INTO Pl N
Nf (2080) INTO N13/2( 1236) RHO

70 Nf (2080) BRANCHING RATIOS

RL
RL
Rl

Nf 1/2( 1710) INTO (P I N) /TOTAL (P1) /TOTAL
1»0 APPROX MICHAEL 66 RVUE
0 ' 766 LOVELACE 67 RVUE PHASE-SHIFT ANAL 11/67

tff fff ffttlttft fittftftt fififfitt ffiifiifi ififtiif1 tfffififf fitfiifii

RL
RL

Nt (2060) IN'TO (N13/2( 1236) RHO)/TOTAL tP2)/TOTAL
SEEN YOON 67 HBC +

ffiiit fftftfiif ftfffifff ffffffffi ffffffftt iffffffff tifffiiit tiifttttf
RcFCRENCE4 —Nf (2080)

8/67

BAREYRE
BRANDSEN
MICHAEL
BAR E YRE
LOVELACE

DONNACH I

65 PL 18 342
65 PL 19 42G
66 PL 21 93
67 PR (SUBINIT fED)
67 HEIDELBERG CONF»
SEE ALSO
67 PREPRINT

i(EFERENCES —Nfl/2(1710)

+ BR ICMANr STIRLING ~ VILLET I/SACLAY IJP
+GDONNELLr MOORhQUSc I/DURHAMrRTHFO IJP

MICIJAEL /IDXF
P BAREYRE ~ C BRICMAN ~ G VILLET //SiACLAY IJP
C LEIVELACE I/CERN IJP

A GQNNACHIE ~ R G KIRSOPP ~ C LGVELACE//CERN IJP

YGON 67 PL 248 307 +LIERENY I 8KEYr PRENT ICtr + I/TGRQNTOrNISC
CHUNG 66 UCRL-16881 THESIS S U CHUNG I/LRL
KIRZ 67 PRIVA)'E COMM» J KIRZ //LRL

f11 tff ifti 11ttf 111111111 11111111111fi tiii 1 tf if tf 111 1 fir 1 it if 11tf 11111fffftffff fffifffft ftftfftff ffffffftt fftttffif ftffttfff fftttttff

N(2) 9O)
71 Nil/212190, JP ~ 7/2-1 l=l/2 8

71 Nf 1/2(2190) MASS (ME V)fff1fr 1tfftfftt ffttffftt ittttitff ftifitfff tfttftttt ttffiiift fffftitft
1111111fffffft1 ttiittfft tff tftfff ftfttftfi 111111111ffttftfif fttt11111

() )
83 893/211929 JP 7/2 I 1 3/2 78 7920 I

83 IVf3/2( LS20) MASS (MEV)

M

M

M

2190' 0
2210' 0
2190»0
2265 ' 0

APPROX

DIODENS 63 CNTR
HGHLER 64 RVUE
YOKOSAWA 66 CNTR
LQVELACE bl RYUE

PI+- P TOTAL
DATA + OISP REL
Pl- P OSIG + PGL
PHASE-SHIFT ANAL 11/67

M

M

M N

M N

M

M

M

M

M 1
I

M 2
2
2

APPROX
15' 0

1922»0
1912 AD

1956' 0
ASSUMES AN N13/2( f655)
1920' 0 HOHLER 64 RVUE
1900' 0 9 ' 0 DEVLIN 65 CIIITR
1920 0 APPROX DUKE I 65 CNTR
1950»0 APPROX 'YQKOSAMA 66 CNTR
19f5» 0 BAREYRE 67 RVUE
WHERE THE PARTIAL-WAVE TOTAL CROSS SFCTION IS
1960' 0 BAREYRE 67 RVUE
WHERE tHE VcLOCITY OF THE AMPLITUDE ACROSS th
IS GREAT'EST»
1946»0 LQVELACL 67 RVUE
)IHERE TINE ACSQRPTIQN IS GRcATEST
SEE THE NGTc Ok BARYON RESONANCES IN THE MAIN

COOL 56 CNTR
BRISSON 61 CNTR
LAYSOIII 63 RVUE

Pi+ P TOTAL
Pl+ P TOtAL
Pt P TQTALr EL

OA'IA + DISP REL
P(+ P TOTAL
PI+- P ELr POLAR
Pl- P DSIG + PGL
PHASE-SHIFT ANAL 11/67

GREATEST'
PHASE-SHiFT ANAL 11/67

E ARGANO DIAGRAM

PHASE-SHIFT ANAL 11/67

TEXTS

TI-:E PARAMitcRS GIVEN IN tHE NJARYGh-RESONANCE TAFJLE ARE
FROM LGVELACE 6?r ROUNDED OFF SOMEIrhAT ~

OTHER POSSIBLE RcSQNANCES HAVE BEEN UNCOVERED BY THE
LATEST PHASE-SHIFT ANALYSES» SEE THE TABLE FOLLOWING tHE N11/2(1518)
ANO Thi NQ)'E GN BARYON RESONANCES IN THE MAIN tFXf ~

PL
P2

Rl
Rl
Ri
RL

71 Nfl/2(2190) W ICTH (MFV)

200»0
200» 0
220»0
298»0

GIDDENS 63 CNTR
HQHLER 64 RVUE

APPROX YQKOSAWA 66 CNTR
LOVELACE 67 RVUE

71 Nfi/2(2190) PARTIAL DECAY MODES

PHASc-SHIFT ANAL 11/6?

Nfl/2(219G) INTO Pf N

Nfi/2(2190) INTO LAMBDA K

71 off/2(2190) BRANCHING RATIOS

S 8516
S18$11

N11/2(2190) iNTO (PI N)/TOTAL (P1) /TOTAL
D»3 APPROX DIODENS. 63 CNTR
G»3 APPROX YQKOSAWA bd CNTR
Gi 349 LQVELACE 67 RVUE PHASE-SHIF I ANAL 1 I/67

iffffitff fit fti fit fr if ttfti ifiifftif ftfiifi tf 1fifitfi 1 f1ffififf
REFcRE17ICES -- Nti/2(2190)

W

W

W

M

II 1
N 2
N

t3 N13/2( LS20)
170 0
256 ' 0 39»0
170' 0
200 ' 0 APPROX
160.0
140~ 0
221 0

THESE CGRRESPQND TQ THE

C3 N13/2(1920) PARTIAL DECAY MODES

WIDTH (MEV I
HQHLER 64 RVUE
DEVLIN 65 CNTR
DUKE 65 CNTR
YGKQSAMA 66 CVfR
BAREYRE 67 RVUE PHASE-SHIFT ANAL 11/67
BAREYRE 67 RVUE PHASE-SH(FT ANAL li/67
LQVELACc 67 RVUE. PHASE-SHIFT' ANAL li/67

DIFFERENT ilAYS OF DETERMINING THE, MASS ~

Df OGENS 63 PRL LG 262
HGHLER 64 PL 12 149
YOKGSANA 66 PRL 16 714
LOVELACE 67 HEIDELBERC CONF ~

SEE ALSO
DQNNACh I 67 PREPRINT

+JENK INS 8 KYC I A ~ R ILEY
G HGHLERr J GIESECKE
+SUWA ~ HILL 8 E STERLING r 800th
C LQVELACE

//6NL I
IIKARLSRUHE I

//ARG r CHI JP
I/CERN I JP

A DONNACHIEr R G KIRSOPPr C LQVCLACE/ICERN IJP

QUANTUM NUMGER GETERMINATIGNS NQT REFERRED TG IN DATA CARDS'

CARROLl. 66 PRL fb 288 +CORBETT DAMERELL MIDDLEI/AS ~ + IIRTHFC ~ QXF J L
CARROLL 66 PRL 17 1274 +CQRBEttrDAMERELLrMIDDLEI AS + I/RTHFC UXF J

ERRATUM C)JANG (NO THE RATI'ER WEAK DETERMINATIGN CF J-L TG +1/2
KORMANYO 66 PRL 16 709 KCRMANYCS, KR(SCh GFALLGN + . //MICh, ARG P
BARGER 66 PRL 16 913 V BARGERr D CLINE //MISC PPl

P2
P3

N13/2(192GI INTO Pf N

Ni'3/2(1920) (NTO SIGMA K
N13/2(192G) liVTO N13/2(1236) Pl

S 8$16
SZGS10
Ueis 8

ffffff fffffftif fiffffifi ifffffftf tttftfff1 1ffifffii tiffffiii ifttifittttftff ftfftittf tlffttfff if tiff tfi 1tiiiiff1 tfittitii ttftfftft 111111111

RL
Rl N

Rl N

RL
RL
Rl
Rl
Rl 1
RL

63 N13/2(1920) BRANCHING RATIOS

N13/2( 1920J INTO (Pi N)/tOTAL
0 ' 33 LAYSON 63 RVUE

ASSUMES AN N13/2(1655)»
0»73 OR LESS HOHLER 63 RVIJE GA'IA + DI SP REL
0 ~ 57 0 ~ 12 DEVLIN 65 CNTR
0.41 DUKE 65 CNtR VERY ENERGY DEP
0 ~ 4 APPITOX YOKQSAMA 66 CNTR
0.57 BAREYRE 67 RVUE PHASE. -SHIFT ANA(. 11/67
0 ' 386 LOVELACE 67 RVUE PHASE-SHIFT ANAL 11/67

THESE CGRRcSPONO TQ tHE DIFFERENT bAYS UF CETERMINI7)G THE MASS

M

M

M

M

M

M 8

2360»0
2520»0
2400»0
2440»0
2423»0
2452»G

h(2420)

40»0
APPROX

10 0

DIODENS
ALVAREZ
WAHL IG
I'.QHLER
Ci TRON
BARGER

63 CNTR
64 CNTR
6/8 SPRK G
64 RVUE
66 CNTR
66 RV(iE

Pl+ P 'IOTAL
PI PHOTOPRQD
Pi-P CH EX
DATA + DISP REL
Pi+ P TOTAL
TOTAL + CH EX

84 N13/2(242Gr JP=LL/2+) f783/2

PARTI AL WAVE ANALYS t S OF BELLAMY 6 7 SUGGESTS Jiri 1/2

N&3/2('2420) MzSS (MEV)

11/67
R2
R2

Nf3/2(1920) INTO (SIGMA K)/TOTAL
SEEN HOLLAOAY

(P2) /TOTAL
65 RVUE P I+P DATA

R3
R3

N13/2(192G) INTO (PI N)/(P( Ni'3/2(1236) I (Pl)/(P3)
0 ' 55 OR LESS LEE 67 hBC

ffi tff tfifftfif fit iii tfi fiftfiifi tiitftiit fftffiiti ffiifiiit fifiiifif
REFERENCES -- N13/2(1920)

11/66

11/67

M

N

W

W 8

200» 0
245 ' 0
310' 0
275»0

2C ~ 0

D IDDEN S
HGHLER
CITRON
BARGER

84 Nf 3/2 (2420) WiDTH (MEV)

63 CNTR
64 RVUE
66 CNTR
66 RVUE TOTAL + CH EX 11/67

COOL
BRI SSQN
LAY SON
HOHL ER
HOHL ER
DEVL )N
DUKE
HOLLAQAY
YOKQ SAW A

LEE
BARE YRE
LOVE LAC E

DONN ACH I

R COOL ~ .0 PICCIGN(r 0 CLARK //BNL I
+GETOEUF8FALK-VAIRANtrVAN RCSSUMr+//SACLAY I
W M LAYSON //CERN IJ
G HDhLER ~ G EB&L //KARL SRUHE
G HGhLER ~ J GIESECKE //KARL SRUHE I
T J DEVLIN ~ J SQLGMONrG BE7ITSCH //PRINCETON I
1JONESPKEMPrMURPIJYNPRENTICE ~ + I/RTHFC ~ OXF IJP
k G HQLLADAY //VANDcRBli. t
+SUMAr HILLr ESTERL(NG ~ BGCiTH //ARGrCHI IJP
+MOEBS ~ KOE ~ SINCLA(R ~ YANOER VELDE //MICH
P BAREYRE ~ C BRICI"AN7 G VILLET //SACLAY IJP
C LGVcLACE //CcRN IJP

A DONNACHIE ~ R G KIRSQPP ~ C LOVELACE//CERN IJP

56 PR 103 1062
61 NC 19 21G
63 NC 27 724
63 NP 48 470
64 PL 12 149
65 PRL 14 1031
65 PRL 15 46C
65 PR 139 81348
66 PRL 16 714
67 PR 159 f L56
67 PR (SIJBIJ I TTE(7)
67 HE IGELf/ERG CONF ~
SEE ALSO
67 PREPRINT

PAPERS NOT RcFERRcD TQ IN DATA CARDS ~

Pl
P2

64 N13/2(2420) PARTIAL DECAY MODES

&13/2(2420) INfO Pt N

N13/2(2420) INTO SIG)JA K

84 N13/2(2420) BRANCHING RATIOS

S BS16
520510

RL Nf 3/2 (2420) tNTO ( PI N) /TOTAL (Pi) /TOTAL
Ri 1 0 067 APPROX D(DDENS 63 CNTR ASSUMING J=i 1/2
QL G»113 0 ' 0036 CITRON 66 CNI'R ASSUMING J=ii/2
Rl 8 0 117 0 ~ 004 BARGER 66 FIT ASSUMING JPJ11/2 11/67
Rl 8 0» 12 BARGER 67 FIT ASSUMii'IG J=ii/2 11/67

8 USES REGGE AMP +RESON ~ TO CALCIiLATE DIF ~ CRQSS SECTIONS AT 160 GEGRE
8 FOR CRITIC(S& TO THIS METHOD SEE O'GLEN 67

Rl G 0» 163 QIKMEN 67 Ff T ASSUMING J=ii/2 11/67
0 USES ONLY RESONANCES TO CALCI.:LATE CIF ~ CROSS SECT ICNS AT 160 DEGREES

R1 0»06 KORMANYOS 61 CNTR ASSUMING J=ii/2 11/67
HELLAND 64 PR 134 81062
AUV I L 64 NC 33 473

+GEVL INrHAGGE ~ LGNGOrMQYER ~ MCQO //LRL IJ
P AUVIL ~ C LOVELACE //Ii/PCOL IJP

if i ttf fftitifff ii ttfi ti 1 1 riff'i fit fitififif 111111111111111111ifrfff if 1

REFERENCES -- N13/2(2420)ftff it 1111111111111111ifffffffttt 111111111111111111ffftftftt fffffttfftff fit fftfiffit 111111111iiiiffiif ffftiitii fftfitfff fftiiffff fifffftif
70 Nf (20808 JP~ ) 178

N(20&0)
VGON 67 SEE A NARROW BUMP IN ti'. E thVAIIIANT MASS OF
IP Pi+ Pf- PIG) FROM 3 BEY/C Pf- P TQ (Pj- P PI+ PI-

RHO-. Af 3 2 EEV/C ~ WITH APPROXIMATELY ThREE t(MES THE NUMBER CF
EVENTS' I'HE EFFECT IS NGT SEEN (CHUNG 66 ANO KIRZ 67) ~ OMITTED FROM
TABLE

70 Nf (2080) MASS (MEV)

Ol DGENS
ALVAREZ
NAHL IG
HOHLER
Cj TRON
BARGER
BARGER
OIK MEN
DOL EN
KORMANYO

63 PRL 10 262
64 PRL 12 718)
64 PRL 13 103
64 PL 12 149
66 PR 144 1101
66 PR 151 1123
67 PR 155 1792
67 PRL 18 796
67 CALT-66-143
67 PR IACCEPTcG)

+JENKINS r KYCIA ~ RILEY //BNL I
+BAR-YAMPKERN ~ LUCKEV ~ DSB/C&NE ~ + I/Mf TrCEA
+MANNELL I ~ SQDICKSON ~ FACKLERNMARGr + //I'IT
G HOHLFRr J GIESECKc I/KARLSRUHE I
+GALBIIAI TH KYC IA ~ LEONTIC ~ PI. ILLIPS ~ t IIBNL I
V BARGERr M OLSSOV //WI SC
V BARGEAr G CLtNE //NI SC P
F N DIKMEN //Mi CH
DOL ENP HGRNr SCHMI0/I/I/II I //I I I III//CAL TECH
KORMANYGSrKRISCH ~ OFALLON ~ + //MICh ~ ARG P

2060 ' 0 12 ' 0 YGON 67 IJBC + 3 BEV/C Pl-P 8/67
PAPERS NGT REFERRED fG IN DATA CARES

40 ' 0 20 ' 0 YGON

70 Nt (2060) WIDTH (MEV)

67 HBC + 8/67

DOBROWOL 67 PL 248 203
BELLAMY 67 PRL 19 476
BAACKE 67 NC 51A 761

ffiff1 ffttfffff fftffifii
ii ti 11111

GGBRONOLSKI ~ GUSKOV L (KHACI-.'EVr + //CUBNA P
+BUCKLEYPGOBINSONr + //WESTF IELDPUMICOL JP

. J BAACKEr M YVERT I/I/ARLSRUHENCRSAY J-L

iftftifff'tttttttff tftfifiif fffffftft ffrtti111
1111 111ttf 111 111ifttif 11tfftf tt 111111111
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BARYON RESONANCES—ANY CHARACTER IN THESE COLUMNS MEANS THAT THE DATA HAS NOT BEEN AVERAGED.

M

M

M

M

M

2700 0
2600»0
2660 ' 0
26 59 ~ 0
2b33»0

APPROX

100{I

ALVAREZ
WAHL IG
HOHLF. R
CITRON
BARGER

64 CNTR Pl PHOTOPROO
64 SPRK 0 Pl-P CH EX
64 RVUE DATA + DISP REL
66 CNTR Pl+- P TGTAL
6& FIT TOTAL + CH EX

72 Ii»1/2(2650) WIDTH {HFV)

N {~65{)) 22 HAT/El2450 JF -I i ~ 3/2

72 N«1/2{2650) MASS (HEV)

11/67

73 N$1/2{3030) BRANCHING RATIOS

Rl N«1/2(3030) tNTQ (PI N)/TOTAL {P 1) /TQ TAL
Rl ONLY (J+1/2)$( )St M/TOTAL) FAIEASURED FOR THIS STATE
Rl u 046 CITRON 66 CNTR TOTAL GRCS.SEC. 11/67
Rl 6 0 F 066 0»016 BARGER. bb RVUE TOTAL + GH EXC» 11/67
Rl 8 0 ~ 12 BARGER 67 GNTR USES KQRI'ANYGS&6 11/67

8 USES REGGE AYE +RESON ~ TC CALCULATE GIFT GROSS SECTIONS AT 180 DEGRE
8 FOR CRITICISM TG THIS HETHDG SEE DOLEN 67

Rl D G ~ Old DIKMEN 67 RVUE USES KQRYAi(YG567 11/67
C USES ONLY RESGNAVCES TG C4LGULATE DIF ~ CROSS SECTICMS AT 160 DEGREES

100~ 0
200 ' 0
3&0»0
425 ' 0

2000

ALVAREZ 64 CMTR
HOHLER 64 RVVE
CITRON 6& CNTR
bARGER db F I T TOTAL + GH EX 11/67

.iiii ei 44etfii44 4«tfti f»4 eeii 44«ii 44«if«»ti 44«eiiiet »ieeiitii eti444444

REFERENCES —N«l/2{3030)

P1
P2

72 Nil/2(2650) PARTIAL DECAY HQiiES

N«1/2(2650) INTO PI N

N«1/2(2&50) INTO LAMBOA K

72 Nel/2(2650) CRAMCHING RATIOS

5 8516
518511

HOHLER
CI TROiV
BARGER
KORMANYO
BARGER
DIKYETV
DOL EN

64 PL 12 149
66 PR 144 1101
66 PR 151 1123
&d PRL 16 709
67 PR 155 1792
o7 PRL 18 798
67 CALT-68-143

G HGHLERr J GIESECKE //KARL SRUHE I
+GALBRAITH ~ KYCIArLEOiVTIGrPHILLIPSr + //BNL I
V BARGERr Yl OLSSON //WISG
KORY4NYOSEKRISCHEOFALLQii+///I/////MICH' 4RG
V Bl RGER ~ 0 CLIME //WI SC P
F M CIKMEM I/MICH
CGLEN ~ HORME SCHYiIG//IIIIII/////III//CALTCCH

Rl N«1/2 (2&50) INGTQ {Pl N) /TOTAL {Pl ) ITOTAL
Rl GNI, Y ( J+1/2)4( Pl lV/TOTAL) MEASURED FOR THIS STATE
R1 0»436 0»028 CITRON 66 CNTR TOTAL CRCSS-SEC ~ 11/67
Rl 8 0»45& 00018 BARGER 66 RVUE TOTAL + CH EXC 11/67
Rl 8 0 ~ 30 BARGER 67 RvuE USES KGAI'ANYOS&7 11/67

8 USES RFGGE AIHP ~ +RESQM ~ TG CALCULATE CIA CROSS SECTIONS 4T 180 DEGRE
8 FOR CR(l'IGISH IO THIS HETHUC SEE GOLEM 67

R1 0 0»24 VIKHEN 67 RVUE USES KORYANYOS66 11/67
0 USES 0"ILY RESGMANCFS TO CALCULATE DIF ~ CROSS SECTIONS AT 180 DEGREES

Rl 0»06 KORMANYOS 67 CNTR Pt-P AT 180 DEG» ll/67

4$$«eee«i eei4$»444 etei44$$4 iieti'iiii 44444«eee 4i«iiieei 44«fii4«e
titit»i»4 «4444»eft e»itiiii 4 eiiii«iit 4444i ie«i 4«ii i«444 4«tiii 444

{$234) 34 Fi43/2i 3230 JF ~ I 2=3/I

86 iV$ 3/2( 3230) HASS (MEV ]

M 3230 ' 0 C'I TRON 66 CMTR Pf+ P TOtA!.

bb N«3/2{3230) WIDTH {MLV)
itieef etifti444 4444«ttie ie«4$44$4 iieieetie iieifiift 44«ifiiei iiieeteti

REFERENCES -- N«1/2(2650)
440 ~ 0 CITRON 66 CNTR

86 N43/2{ 323G) PARTIAL DECAY MODES

AL YARE Z.
WAHL IG
HQHLER
Gt TRON
BARGER
BARGER
DIKMEN
DQLEN
KORMANYO

64 PRL 12 710
64 PRL 13 1C3
64 PL 12 149
6& PR 144 1101
66 PR 151 1123
67 PR 155 1792
67 PRL 16 79G.'

67 GALT-66 —143
67 PR (AGCEPTEC)

+BAR-YAHrKERS( ~ LVCKEYrOSBGRNE + //MITECEA
+HANNELL I ~ SOD(CD SON ~ FACKLER, lT'ARD + //MI T
G HOHLERr J GIESECKE IIKARLSRUHE' I
+GALBRAITH ~ KYCIASLEUNTICEPH(LLIPSE + //BNL I
V BARGERr M QLSSQN //WISG
V 6ARGERE 0 GLINE //WISG P
F N DIKMEN //HICH
DQLENE HQRNr SCHHI 0///I////I/////////GAL TECH
KQRHANYQS ~ KRISCH GFALLQN ~ w //MICh ARG P

PAPER NQT REFERREU TO IN DATA CARDS»

BAACKE 67 NC 51A 761
KORHAMYO 66 PRL 16 709

J BAACKEr Yi YVERT I/KARLSRUHEEQRSAY J-L
KGRMANYQS ~ KRtSCH ~ OFALLOM+/////////MICH ~ ARG

tetitietf ffie«ii«4' 4$4444444 44444ftee f«if«eeet
4444444»4 fe«44«fit $44444««4 4444»»$$4 4«4444»«$ 44«44t4$4

Pl N«3/2{3230) lliTO Pf M

Bb I{43/2(323G) bRAMCHING RATIOS

5 8516

Rl ONLY I J+1/2)4( PI N/TOTAL) MEAS(/RED FOR THIS STATE
Rl ' 0.06 CITRON 66 C'(TR TOTAL CRCS SEC ~ ll/67
Rl 8 0 03 0001 6ARGER 66 RVVE TOTAL + CH EXC 11/67
Rl 8 0 ~ 03 TD 0 1 BARGER 67 CNTR USES KQRYANY0566 11/67

8 USES RiGGE AIIAP ~ +RESON. TG CALCVLATi OIF. CROSS SECT(ONS AT 180 DEGRE
8 FOR CRITICISM TO THIS HiETHOC SEE OOLEN 67

Rl C 0 ~ EI5 OIKMEN 67 RVUL USES KQRI'ANYQS67 11/67
U USES ONLY RESGiVANCES TG CALCULATE DIF ~ GROSS SFCTICNS AT 180 DEGREES

44»$4$ eii«ii4»i fiii«4iie 44$4iiiit «4i«iii«4 iiieeetei 4«teeiiei ei4«ti«$4

REFERENCES —N«3/2(3230)

M

M

M

M

2700 ' 0
2870 ~ 0
2850 0
2850 ' 0

1200

APPROX WAHLIG 64 SPRK C Pl-P CH EX
HOHLER 64 RVUE DATA + GISP REL
CITRON 66 CMTR JPI+ P TOTAL
BARCAOIN 66 HBG 4+ N«TQ P 4 3 PIS

{g850) 3 / I
' 0 I = +3 T 3/2

85 M«3/2(2850) MASS {MEV)

CITRQV
BARGER
KQRMAMYQ
BARGER
DIKMEN
OOLEN

dd PR 14/2 11C1
66 PR 151 1123
66 PRL 16 709
&7 PR 155 1792
o7 PRL 18 796
67 CA LT«&6-143

+GALBRAITH ~ KYCIA ~ LEONTICrPI. ILLIPSS + //BNL I
V oARGERr M OLSSQN //WilSG
KORHANYOSEKRISCHEOFALLOlSlr/////////HICHEARG
V BARGER/ D CLIME //WISG P
F N OIKMEN I/MICH
DQLEN ~ HORNE SCHMIC///////I//////////CALTECH

4$$«444»4 44«$$«4»e «tetfei'ei' 444444444 4444«4444 fifii'444« 444«i'i'i'i'i'
tettftbkk kk«eeet»e ice««feei 444»4«$44 i»et«eeet 4»«feet«« 4»$444«et

4000 0
15000

85 f)$3/2(2650) WIDTH (MEV)

4000 CITRON 66 CNTR
CARDAO IN 66 HBC ++

85 N«3/2(2850) PARTIAL DECAY MODES

g {Mgo) 24 H ~ ' i3245 JF Fi

EXISTENCE NOT CONCLUSIVELY ESTABLISHED. I-SP IN
JVOT DETCRM(iVEDr BUT THE NARRQlr WIETH PRECLUUES
IDENTIFICATION WITH THE N43/Z(323G) ~ OMITTED
FRGH TABLE»

Pl
432

N«3/2(2850) INTO PI N

N«3/2(2850) INTO P Pj Pl Pj
5 BSlb
5165 65 85 8 74 Ne /Z(3245) HASS (YEV)

65 N43/2{2650) BRANCHING RATtOS 3245 0 10' 0 KGRMANYGS 66 GNTR 'PI-P EL AT 180 D

Rl N»3/2(2 65G) Il(l'0 (Pl M) /TOTAL (P1) ITOTA{.
Rl ONLY {J+ll2)e( Pl N/TOTAL) MEASURED FOR THIS SlATE
Rl 0 ' 261 0 ' 048 Cj TRQT4 bb CNTR TOTAL CRCSS ~ SEG» ll/67
Rl 8 0022& ' 0 ' G16 BARGER 66 RVUE TOTAL + CH EXC ~ 11/67
R1 r3 0040 BARGER 67 RVVE USES KQRYAMYOS&d 11/67

8 USES REGGE A)AP ~ +RESQN» TC CALCULATE OIF» CROSS SECTIONS AT 180 OEGRE
6 FCR CRITICISY TC THIS HETHQC SEE DQLEN 67

Rl 0 0 4'9 DIKMEN 67 IIVVE VSiS KQRYANYOS67 ll/67
0 USES ONLY RESOiVANGES TG CALCULATE GIF CROSS SECTIONS AT 180 DEGREES

Rl 0 10 KORMANYCS 67 CNTR Pt-P AT 180 DEG ~ 11/67
Rl 0» 39. DQBRQWOLS 67 CNTR PI+P Al' 160 DEG

Pl

35~ 0

74 Ne /2{3245) WIDTH (MEV)

QR LESS KORHANYGS &6 CNTR

74 Ne /2{ 3245) PARTIAL DECAY HQDES

Ne /2(3245) INTO Pl 'iV 5 8516

$4444444 444444444 «44$44$$4 44$«44««4 44444««44 4444444«4 444«44444

REFERENCES —Ne /2. (3245)

iiiif4iif 44444»ite itiefeeii fieefi444 tiietietf 4«iiii«44 444«fit F 4

REFERENCES —Ni'3/2(2850)

KOIIHAMYO 67 PR (ACCEPTED) KQRHANYQSrKRISCHSGFALLOM ~ +, I/MICH ARG P

eeetf» 44«teeete 4«$«eeeee effete«et 4«feteeef «eeeeeeee «feetfeet te«ee«eet
444«4«ept i'44«i'44»4

WAHL IG
HOHLER
CITRON
BARDADIN
BARGER
KQRMANYO
BARGER
DIK HEN
DQLEN
DOBRGWQL
KQRMANYO

64 PRL 13 103
64 PL 12 149
6& PR 144 1101
&d PL. 21 357
66 PR 151 1123
&6 PRL 16 709
67 PR 155 1792
67 PRL 18 796
o7 CALT-. &6-143
67 PL 248 2G3
67 PR (ACCEPIEC),

+MANNELLIr SGC ICKSGMrFACKLERr WARD ~ + I/HIT
6 HQHLERE J GIESCCKE //KARLSRVHE I
«GAL&RAITH ~ KYCtA ~ LEONT{CEFI.. ILLI,PSE + I/6NL I
BARCACIN-OTWINOWSKAEDANYSZr + //WARSA'W
V BARGERE M OLSSOM //WISC
KORMANYOSEKRISCHSQFALLQ/V+/////////MIGHrARG
V 8(GRGER ~ 0 GL INE //WI SC P
I' N DIKHEN //HIGH

'DG LENS HQRNr SGHHI 0/////////////I////CAL TECH
CCBROITQLSKt GUSKOV ~ LIKHACHEV + //CUBNA P
KORMANYQSE KRI SCHE OFALLQi( ~ + I/HICH 5 ARG P

N{M9{))
75 AV41/2(3&90r JP~ ) (531/2

3&90' 0 1000 bARTKC b7 HBC + Pl+P 8 PROI4GS 8/67

A BUMP SEEN IN THE INVARIANT MASS GF A VERY GOYPLI
GATED STATE {N + SEVEN PIS) r SQ AS EVIDENCE FOR
A i4EW RESGNANGE IT IS NOT CONCLUSIVE ~ NGT I/VGLUDED
IN lAbLE ~

75 Nt I/Z{ 3690) MASS (MEV)

PAPERS NOT REFERRED TG IN CATA CARESS 75 V«I/2{3690) WIDTH (HEV)

BAACKE 67 NG 51A 7&1 J BAACKEr H YVERT I/KARLSRUHESORSAY J-L 5G»0 30 G BARTKE 67 HCG + 8/67

BI {303()) JP=

HASS (MCV)

$444 444$i'«4«4 44«ee«444 4444444«4 $«4444444 444444444 $«4444444
44«eei 4«i«4«$44 $$4444444 4«444444$ 444444444 iii«$4444 4$4444$4i ii4«i«eii

75 Nfl/2{3690) PARTIAL DECAY MODCS

Pl Nel/2{3690) INTO N + 7 PIS +

444444444 44444444i' ie«i4«ief 4444$«eii iii4«i«4$ $4i«$4444 444«iieet

REFERhNGES - Nel/2(3690)
H 3080 ' 0
M 3030~ 0

HOHLER 64 RVVE
CITIION 66 CNTR

73 N«1/2(3030) WIDTH {MEV)

DATA + EISP REL
Pl+- P TOTAL

BARTKE &7 PL 248 118 +CZYZEWSKI ~ UANYSZr + I/CRACOWEQRSAY(GERM) I
4444 44444«4$$ 44444«4«$ 444$44444 «44«ii'ift 44444444i i«$444444

«444«$. 44»$4«4$$ 444444444 44444»«et «44«$444$ ««tie«444 4$44$$«44 $$$$$$444

P1

400 ' 0

N«1/2{3G30) INTO Pl N

Ct Tl{GN 66 CNTR

73 N«1/2{ 3030) PARTI AI. DECAY MODES

5 8516

N 91 N«5/2( 1560~ JP= ) I 355/2

I/4 (ISBO)
TT HAS SEEN SUSFEGTEG ALHGST FRGI. Ti:E SE, iHHSHG THAT
THIS IS 4 KINEMATIC EFFECT 4'nlC NUT A RESOMANCi RE-
GENT Evl'GENcE sTR0NGLY suppoR((MG Thts IlvTERpRETATIQN
IS GIVEij IN GOLDHABER 67 ~ Ol" (TTEC FRCM TABLE ~

91 N«5/2{ 15o0) MASS (MEV)

1560~ 0
1570»0

2000 GQLCHABER 64 s/BG
ALEXANDER &7 H6G

+++3~ 65 BEV/C P I+ P
tt+PP 4P I 5 5 BEV IC



BARYON RESONANCES
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ANY CHARACTER IN THESE COLUMNS MEANS THAT THE DATA HAS NGT BEEN AVERAGED.

9L N¹5/2{1560) WIDTH (MEV)

Ij
W

220.0
140/ ~ D

20 ~ 0 GGLOHABER 64 Y6'G +@+
ALEXANDER 67 HBG +++ Lb LAM6DA {1 1 [52 JP 1/2+) I=0

Pl
P2

91 N¹5/2 {1560) PARTIAL DECAY KODES

N¹i5/2(156U) I VTO N Pl f'I
N¹5/2{15c0) INTO N¹3/2(1236) PI

5165 bs 6
4615 8

Set LISTINGS OF STABLE PART IGLi:5444¹tt 444444444 444444444 444444444 444444444 444444444 444444444 44¹444444
44 4 4 44 ¹444¹4444¹¹c4¹¹¹44444444444 4 ¹444¹t44444 4444 ¹444¹¹¹¹44¹4¹¹¹444¹¹

GOLDHABE a4 DUSNA GQNF I 460
DASH 65 LYIL {/GIC-2752
CONTC 66 BERKcLCY CU!4F
ALE XA!4DF b7 PR 15ci 12b4
GOLQHABE 67 GQNAL GABLES 190

REFERENCES —N¹5/2( 1560)

G+5 GOLCHABERYQHALLQ!CANgSI. EN //LRL{6iiL) I
DASH G GGLDHABER J 'IijhART //LRL

+{)IbH62l[GRATTI ~ RLSSQG + IIGENGVAGMILANC ~ UXF
ALEXA Nt)ERGBENARYGCZAPhK¹+ //WEIZHANN(CEGCV)
G GOLGHABE)i //LRL

344244 44 tt4444¹¹444444444 t 444444 44¹ 4444444 4 4 4 4 4444444 444 4444 44 ¹¹¹4¹4444 A {{~GB)
5'/ YYG33555 JP 1/2-1 1=G ii i

THIS RtSONANCc CAN BE IDtNTII-[EO hlfh THE VIRTUAL BOUND
STATE Iii THE KBAR-N SYSTE)i DEL'UC' C FRGM THE I=C SCATTER-
[NG LENGTH DETERMINED FROM LQs FNERGY K-P INTCRACTIONS ~

THE DIFF [GULTIES IN EXTRAPOLATING FilOM TYIE PHYSICAL REGION TQ ThE RESO-
NANCE LOCATION ARe DISCUSScD BY DALITZ 67. PARAMETERS USED IN AVERAGING
ARE FROIYi PRODUCTION EXPERIMENTS OVLY ~

37 Y¹0{1405) MASS (MEV)

444 444 444444444 4/44444444 4444 4 444 4 4444 44444 444444 444 4444444 44 44 4444444
444444444 444444444 444444444 444444444 444444444 444444444 ¹44444444

9o Z¹0(li365¹ JP55 ) I=0
Zy{IBBS)

THE 5 IZC Ai{U IVAi(icOWNtSS OF THE L=G PEAK &KE [ f DIFF I-
CCGLT TO INTERPRCT I T AS GTHER THAN RESONANT THL 0[5-
PEGlSIGN-RELATION AVALYSI5 BY CARTER 67 SUPPORTS

A RESGNANCt IIVT&RIGRETATIUN ~ BU'I IN Vlc'W CF THt IHPL ICATIUiVS OF THE
EXISTENCE UF 5=+1 BARYGIISG IT MiUST BE STRESSEU THAT TIGE RESONANCE
INT ERPRETAT ION [5 YVQT GO'(GLUSIVELY ESTABLISHED ~

96 Z¹0(16a5) MASS {NEV)

M

M

M

H

N

M

M N

H N

M

H

M

M

N AVG

14v5 0
1410»0
1405 0
1400»0 24 ' 0
1362 0 6 ~ 0
1410~ 7 1 0
1409»6 1~ 7

DATA GF SAK(ff ARE
1407' 5 1 ' 2

67 1400»0 5 ' 0
1403 0 3.0
~ ~ ~ ~ e ~ ~ ~ ~

1400F 0000 4 ' 8949

ALSTGN
ALEXANDER
ALSTQN
MUSGRAVE
L"iGLER
K IM
SAK ITT

LSED [24 F IT 6Y K

K ITTEL
6 IRIY5[NGhA
K[M

61 I'BC
62 IGBC

62 YBC,
65 Yc{G
65 hDBC
65 YBC
65 tcCGG

I TTEL
66 HBC
aa I.BC
67 hBC

K-P I 15 BEYIC
P[-P 2»1 BEV/C
K-P I ~ 2-»5 BFV/C
PBAR P 3-4 BEV/C
PI-Pi PI+0 1»68
0-EFF-/{ANGE Fll
0-EFF-RANGE FIT

0-EFF-RANGE FIT
3»5 K- P 9/67

K HAI'RIX F IT(KP) 8/67

AVERAGE (ERROR INCLUDES SCALE FACTOR, K 1~ 0)

H lao 6 ~ 0 LG ~ 0 KYGIA 67 CNTR K+PG D TGTAL 6/6&
H 1860' 0 15' 0 CAR fEI[ 67 THCG DI SPFRSI CN REL ~ 6/67' '
N e ~ ~ e ~ ~ ~ ~ »
H AVG, LBab ~ 53o5 6 ~ 3205 AVERAGE {ERROR li)CLUOES SCALE I=AC fG!c = I ~ G)

96 Z¹0{lf.65) Wi IUT H t HEV)

W LoG ~ 0 30 AU KYGIA 67 CNTR 8/67
W 20{2~ 0 " 50» 0 CARTER 67 THtG 8/67
W ~ ~ e e ~ e ~ e ~
W AVG 170 5662 i!5' 724d AVERAGt (ERROR INCLUDES SCALE FACTGR 1 0)

96 Z¹G ( li!65 ) PA'RT I AL DECAY HQC ES

PL Z¹G(1865) j)VTQ K l4 510517

9a Z¹0{liia5) BRAIVGH[3VG RATIOS

il
W

W

W

W N

W N
'W

W 67
W

'W AVG

3l Y¹0(1405) WIOJH (HEV)

20 0
35~ 0
50»0
60»0
69 0
37 ' 0
2' 2

QAl'A !.F bA
34 ~ 1
50»0
50»0

5 ' 0

20 ~ 0
2G ~ 0

3 ~ 2
4 ' 1

I'ijl'T ARE
4»1

10~ 0
5 ' 0

ALSTGN
ALEXANDER
ALSTGN
MUSGRAVC
ENGLER
K[H
SAKI TT

US "0 I!4 F[T BY KI
K[TTEL
6[RH INGI A

K(H

61 )GBC

62 I BC
62 HBG
bi& HIY!.

ab HD6c
a5 HBC
65 HBC
TltL»
66 YBC
66 HBC
67 hBC

3 ' 5 K- P 9/67
K MAfi{IX FIT(KP) 8/67

37 Y¹0(1405) PARflAL DECAY MUUES

~ ~ e ~ e r ~ e e
39 0476 5 ~ 3026 AVERAGE (ERROR INCLUDES SCALE FACTOR 1 2)

Rl
RL
RL
Rl
Rl AVG

Z¹0([665) INTO (K N)/TOTAL (PI) /TOTAL
Ge4!. 0 F 05 KYl, [A 67 Ct{fic IF J=1/2
Ge31 CD 05 CARTFR 67 THEC IF J=l/2

e ~ ~ e e ~ ~ ~ ~

~ 355(i ~ 0450 AVERAGE (ERRUR INCLUDES SCALE FAGTQR = 1 ' 3)

8/67
8/67

Pl Y¹Gt1405) INTO SIGMA Pl 5205 6

444444444 444444444 ttttttttt 444444444 444444444 44¹444444 444444444

REFcRE'.4GES -- Ytu{[4i)5)

KYG I A
' 67 pR[vATE GGHM ~

CARTER 67 PfcL 18 601
7 F KYCIA
A A CARTER

//6NL I
I/CAVENDISH

444444¹tt 444444444 444444444. 44444444¹ 44'444444¹ ¹4¹¹¹44¹¹444444444

REFE!IE3VGES —Z¹C{lbo5)

AL S TG'4

ALEXANDE
ALSTGN
HUSGRAVC
ENGLER
KI H

SAK I TT

ol PRL o 696
62 PRL 8 447
62 CCRN CQVF 311
65 NG 35 735
65 PRL 15 224
65 PRL 14 29
o5 Pic 139 8719

+ALVARcZ ~ cBcRHARCGGUUD GRAZIANQ + //LRL I
ALEXA!40"RGKALBFLE[SGhtHILLER ~ SMITH //LkL I
+ALVAREZGFERRG-LUZZ[25{OSENFELG ~ + I/LRL I
+PETMEZASG+//6[RMGHIGGCEA!4 ~ EPGIHPGQLGSACLAY
+FISKGKRAEHERGNELTZcR ~ WFSTGARGG+//GRNGGBNL IJ
J K KLM //COLLMBIA IJP
+CAY ~ GLASSERGSEEHAN ~ FRIEC&ANG + I/HGGLRL IJP

PAPER NOT ICCFERICED TQ l!4 CATA &AROSE

COOL 66 PAL ll LG& +GLACGMcLLI ~ KYC tA LEUNT tC LI LUNUBY +//[, NL I
REPLAGEC BY KYCIA 67 '

444444 444444444 444444444 444444444 444444444 444444444 444444444. t¹4¹444¹¹
44¹444444 444444444 ¹t¹44444444444444¹ 44¹¹44444444444444 4444444¹¹

97 Zt 1(190C y JP22 ) I 251

ZI {(900)
HOST (II THE SUMP I."I THE GROSS SECT ICii IS DUC TL A BUMP
IN ThF Ktvt ChAIVNEL NEAR ITS THRESI QLC ~ ANALYSIS OF
I)!IS CHA'it!EL {BLstiG 67) NE IThcR RELL[kcS NQR SLGGFSTS

THAT ANY Qt TI-E HAIN 4MPLITLDF5 PRESE!VT SE RESQ'4ATING ~ NEITHER DGLS A

OISPcRSIO4 RELATIUN ANALYSIS GF Tht I'OTAL CROSS-SECTICN DATA (!.ARTER
67) SUGGEST 1'I-E EXISTENCE UF A RcSQNANCE ~ AN A"IALYSIS USING THC
K-PATH[X FORMALISM {HITE 67) REPRUDUCES ThE HA I'4 FLATCRES OF THE DATA

WITHOUT INVOKING A RESONANCE ~ QMI TTEI' FRQI/ TAbLE ~
TIGERE I 5 L'VIDENCt FOil OTHER 5 fRUGTURE IN K+ VUCLEGN

IiVTERAGT[u!45» SEC THE SUPPLEHENTAilY icEFEGCENCEb FQR SGl.kCES ANQ

GOHMENTS ~ A CQNScRVATIVt INTERPRc7[QNG AGVISAc'LE IN THF. LIGHT CF THE
IMPLICATIONS CF 5=+1 BARYQNS ~ IS THAT THE EFFECTS CAN EVENTUALLY i E
tXPLAINED AS THRc~hCILU cFFtCTb GR¹ IN THt CASc OF PRGCUCT(DN EXPERI-
HENTS ~ AS REFL CTIONS AND Kl'4EHATIC EFFECTS~ TUNE IN NEXT ISSUC

S7 Ztl(LSGG) MASS t HEV)

H 1900.0 10.0 KYC IA 67 GNTGI ++ K+P TOTAL 8/67

Kl 7 TEL 66 PL 21 349
BIRMINGH 6o PR 152 1148
OALITZ o7 PR 153 1617
KI M

' o7 PAL LS 107/2

W KI TTcL ~ G OTTER ~ I 'WACCK //VIENNA I JP
BIICHINGHAM GLASGOW' [ C 2 GXFQG{0 RUTHcRFQRD
DALITZG WON' RAJASEKA53AN I/QXFORD56GHBAY
J KIH /IIIIIIIIIIIIIIIIIIIIIIIIIIIII/YALE JP

2 ~ 0
3»G
4»0

15~ 0
2.0

IYAf503V 63 Hiiu
GALT IERI 63 f!BC
ALHE[DA 64 )GBG
I'.USGRAVc 65 hBC
6 IR& INGHA aa HBC

1519F 4
145 1517»2
29 1520»0

1511' 0
30 1510 0

e ~ e ~ e
151ci»6293

I{
M

M

M

H e ~ ~ e
M AVG I ~ 5264 AVcRAGE tcRRQR INCLUDES

K-P ALL CHANNELS
K-0 1 ~ 51 6EV/C
K-P 1»45 BEV/C
PBAR P 3-4 BEV/G

3»5 K- P 9/67

SCALF. FAl' f02l = 1~ G)

PAPERS NQT REFEGCRcD TG IN CATA CARESS

ABRAI. S 65 PR 13S 82!54 G 5 ABRAI Sy 8 SECH I ZQR!4 //MD I JP
KADYK 66 PRL 17 533 +CRENG 6+5 GGLDHASEiC2 TR tLL ING //LRL IJP
DONALD bb PL 22 711 + EDWARDS ~ LYS ~ t{ISARe I GCRE //LIVERPQ!lL

ABRAHS 65y KADYK 66 ' AND CQiVALD 66 SLPPQRT TI GSt EFFcGT(VE RANGE-
F IT SOLI/TIG!45 GIVING AN 1250 Sl/2 RESQ!4AiVGE»

4¹t444444 444444444 444444444 4¹44¹4444c¹4¹4444444¹¹4¹¹44
444444444 4¹tt¹¹¹44444444444 4¹4444444 444444444 444444444 44¹444¹t¹

{)82{))YG1152522=3/2-11~ G ii 2

3c! Y¹0(1520) MASS (MEV)

97 Z¹1{1900) WIDTH {MEV)

ij 2bG 0 50 ' 0 KYGIA 67 C'4[R 6/67

97 Z¹1{1900)PARfIAL DFGAY MQUFS

'W 16' 4
19 0

30 50 0
W 16» 0

323 Y¹0{1520) WID{H {HEV)
2 0 WATSQiV

19' 0 MUSGRAVE
10' 0 61RM I NGHA

GR LESS HARDY

63 HBG
a5 IGBC

6o hEC
6o HBG

3»5 K- P 9/67

Pl
P2

Zt[([902)) [NTO K ti
Ztl (190C/) INl'0 N¹3/i!(1236) K

SIOS16
LalS10

3u Y¹0{1520) PART IAL DECAY MGl2ES

Rl
Rl
Rl

97 Z¹1{1900)c RAiiGHING RATIU&

Ztl[1900) [NTQ (K N)/TOTAL
0.25 0.06 KYGIA
GelG UR LESS CARTER

{P1)/TOTAL
67 CNTR ++ IF J=l/2 8/67
67 THECI DISPERSICN REL 8/67

Pl
P2
P3

Y¹C/(1520) tiil'U KBAR N

Ytv{1520) (iVTG SIGMA P [
Y¹0{1520)INTG LANoCA P I P[

36 Y¹0(1520) PART [AL WIGThS {MEV)

511517
S20S 6
5165 65 6

R2
R2

Ztl(19{20) [NTO {N¹3/2(1236) K)/TOTAL (P2)/TOTAL
DG)'[NANT CG3VTR TQ PEAK BLAND . 67 Yi/G ++ 8/67

Wl
Wl

Y¹0(1520) INTO KiiAR N

4»8 0 5
(Pl)

WATSON 63 hSC

444444444 444444444 444444444 t¹4444444 444444444 444444444 ¹44444444

REFERENCES -- Z¹1t1900)

W2

W2

Y¹0(1520) [NTO 5[GHA Pl
9 0 1 U WATSGV 63 HBG

3o Y¹0(152G) 6RAVGIGING RAf[QS

(P2)

KYCIA 67 bk[VATE CGHM ~ T F KYCIA //6, 'IL I
GARTER 67 PRL lci 601 A A GARTER //CAVENDISH
BLANC 67 PRL 16 107l +LQWLERGBRQWN K G+5 GULDHABFRGSEEGtR ~ + //LRL
Hl 'f E a7 TI. ES[5 G E HITE //(LL INDI 5

PAPERS NQT RtFERRED TC IN DATA CARCS ~

Rl
Rl
Rl
Rl
Rl
Rl AVG

Y¹0(1520) INTO {5[GI A P I ) /{ KBAR iV)

0 ' 96 0 F 20 HARDY
0 ' 73 0 11 DAUBER
1~ 72 »76 HUSGRAVE

r ~ e r e \ e e ~

~ 7975 ~ 0974 AVFRAGc {ERROR

6 {3 I'6l.
o7 HBG
65 haG

(P2) / (P1)
Pl-P 1 ~ 6-4 GEV/G
K-P AT 2 ~ GEV/C 8/67

8/67

INCLUDES SCALE FACTOR = 1~ 0)

COOL

LEA

ABRAMS

TYSON

BIRNBAUM

HEYER

6o PRL 17 102 +G IACuHELL I cKYG [At LE44T(CG I I 2 LUNUo Y 5 4//SNL I
REPLACEC bY KYC[A 67

66 PL 23 360 LEA HARTIN OALFS I/COPENHAGEN NQRDITA
A PRELIMINARY PhASc-bhlf. l' AVALYSIS ~ THc/CE I 5 NGT MUCH DATA TQ

ANALYZERS

THE ONLY WAVE GANI»IGATE FGR RESQNANCEYOOO IS THE Pl/2 ~

67 PRL I'i 259 +COCLE G)ACQI35ELLI KYC {A LEQNTICGLI + //6NL
NEW TOTAL GGIQSS-SECTION DATA SHOWING SHALL I= I 6LMPS AT 2190 ANI'

2505 AND C4RDERLINE INDIGATIGVS OF 1=0 STRUCfl RE
67 PRL LS 255 +GRFE!46cRGGHUGHES ~ LU~IG(VEhARTGMGYC[i //YALE

GAMMA + P Tu K + MISSING MASS ARE THE CUMPS IN THF HISSING MASS
0 I 5 TRIBE.7 I 0'4 GUE TQ 5 +1 BARYGI45 ~ ~ ~

o7 Hc (OELBERG CUNF ~ +EOELSTc(V HE IN MCHAHON ~ + //CAR!4EG I C bNL
Pl- + P TQ K- + MISSING MASS SAME QUESTION AS FOR fYSQN 67 ~

67 Hc(OEL6ERG GQNF. J HEYER //SAGLAY
A SUMI/AIIY Bi THI: RAPPCRTFUR 0'.4 BARYGiVS WITH 5 NCT ZFilG ~

R2
R2
R2
R2
R2 AVG

Y¹G{1520) INTO {LAMBDA Pl Pl)/(KBAR ii)
0 17 0 ~ 05 HESS
0 ' 21 0 ~ 16 DAUbER

~ ~ e r e r ~ r r
~ 1729 e0462 AVERAGE {ERROR IiVC, LUGE

(P3)/(Pl)
P I-P 1 ~ 6-4 GEV/C
KP AT 2 GEV/C 8/67

5 SCALC FACTOR = AC)

R3
R3
!{3
R3
R3
'R3 AVG

Y ¹0(1520) IIITQ
4»5
3 3
trb

r r e ~ e
4 LE92

(SIGMA Pl)/(LAMBDA Pl PI )
1»0 ARMENTEiiG 65 HBC
1 1 I IRI4(NGhA aa I26C
1 2 UHLIG 67 HBG

~ ~ e ~

~ 6296 AGVEfcAGF. (ERROR INCLUDE

(P2)/{P3)

3 ' 5 K- P
K-P ~ 9-1 0 EEV/C

5 SCALE FACTOR = 1 C)

9/67

444444 444444444 ¹4¹4¹¹c¹¹¹tttt¹¹¹4¹4¹¹4¹44¹4¹¹444¹¹44¹¹4¹4¹¹¹¹¹¹¹44¹44
444444 44¹¹¹4¹¹t444444444 4 tt¹44¹44¹444444¹¹4444444 44 t¹44444¹4 4¹¹¹¹4444

4¹t¹44444444444444, 44444444¹ 444¹44¹tt444444444 444444444
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BARYON AFSONANCES

ANY CHARACTER IN THESE COLUMNS MEANS THAT THE DATA HAS NOT SEEN AVERAGED.

KEFERFNGES -- Y«G(1520)

WATSON
GAL T IcR I
ALME ICA
HUS GRAY E
ARMENTE R

8 IRH INGH
HARDY
HIE 55
DAUBER
UHL I G

63 Pa 131 2248
63 PL 6 296
64 PL 9 204
65 liC 35 735
65 PL 19 33b
66 PR l52 1148
66 UCRL-lo788 fHESIS
66 UCRL-16832 THESIS
6T PL 24(. 525
67 PR 155 1448

H 6 WATSON' M FERRO-LUZZIE R 0 TRIPP //LRL IJP
A BARAIARO-GALtf ERI ~ A IUSSAIN ~ RO )'RIPP//LRL
5 P ALMEIOAE G fc LYNCIA //CERN
+PLTHEZASN+//6 IRMGHH ~ CERN ~ EP E IMPi OL E SACLAV
aicMENTEI{QS ~ F-LVLZ I E + //CERN EHE (Uc LE SACLAY
SIRH(WGHAHEGLASGCWE I C $ CXFQRDERUtHERFGRC
L H HAROY I/LRL
R I HESS I/LRL
+HALAMUCE SCHLE INE SLA fERE STORK//I //////UCLA
+CHARLTGN CVNOUH GL*SSEROYCCH +///HUELSNRL

444444444 44$$$$444 4$$¹t¹$44$44444444 4444'$4444 4$44$4$44 444444444
4$$$$4$¹$ i««it«$4« 4ii4$itit 4$$4¹i¹i¹4¹ttttitt 4¹iiiitit ii4«it«44

Pl
P2
P3
P4

39 Y¹OI1815) PARTIAL DECAY HOLFS

Y«0(1815) INTO KSAR N

Y«0( tbl5) INTO SIGHA Pl
V«0(1815) (NTQ Y'41(13851 Pl
'V«C(1815) INTO Lai4iIDA tTA

39 Y¹0(1615)bkai4GHING RATIOS

511S17
5205 8
{.435 8
518514

Rl Y40(1815) ltsTV {
Rl {3~ 8
Rl N 0 ~ 61 0 ~ 06
Rl i4 0 ' 67 0 F 08
Rl N RES + CIFFRACTIV
Rl GNEC
Rl G ~ 63 0 ~ Gl
Rl 0 74

KSAR N)/TQtAL (Pl) I TOTAL
GALT IER I 63 K-P 'RVUE
LEVI SETT bb RVUE SOME REAL BGC
GELFANC 66 I BC C 6GD PURE IMAG 8/67

E c GD FOR K-P CL DATA ARE IH ARHENT 6O FITS TOQ

KYC IA bl CI4'TR TOTAL GKCSS-SEC ~ 8/67
ARMtNTER1 67 I'SG C K-P ELAST+GH ~ EX 8/67
DAVIES 67 CNfR l1/66

4, 0670)
1660.0
1670~ CI

N 50 1645 0
N AUfi-GRS SEc
NQT CLEAR THAT

I lpo 0

V-CHANG 64 PBC Pf-PRP 7-8 BEV/C
FERLEY I:5 HSC K-P TC LAM ETA

6 ' 0 BIRN INGhA 66 hSC + K-P AT 3 5 GEV/G 11/67
A SIGNAL IIIC hEUTRAL (SIG Pi ) BLT NGT jiil CHARGEGN lt' IS
It CQKKESPGNCS TQ fl IS STATE

BUBFLEV 67 PBG Pf-PRP AT 4GFV/C 8/67

Y40(1815) lNTG (SIGMA Pl)4(KBAR N)/TOTAL«42 (PZ¹P1)/TOTAL«42
V ~ 013 0 ~ G05 ARHENTERO bl I'SI. 0
GN054 0 ' 012 SELL 67 HDI. C OKP ~ KD tQ SIG Pj

e ~ ~ e e ~ ~ ~ e
~ OTC2 ~ G061 AVERAGE IERRPR t(4CLUDES SCALE FAGTQk = 1.5)

R2
312
R2
R2
R2 «YG

8/67
11/67

R3 Y«G(1820) INTfi (Ytl(13ob) Pl)4(KBAR N)/TGTAL«$2 (P3«P1)/TOTAL«$2
R3 G ~ 051 0 G13 ARHtNTER2 67 HBC 0 K-P TQ Lah Pi PI 8/67

Y¹0{lo7CI WtCfh (HEV)
R4
R4

Vtv{1815) INTO (Yti(1365) Pi)/TOTAL {P3)/TOTAL
0 ' 20 0 ' 05 BIRGE 65 HBC

A'. IJ ~ 0
le 0

N 50 4I. 0
N AVTI, QRS SEc
NGT CLEAR That

20e

QR LtSS Y-ChANG 64 PSC
6ERLEY 65 I.EC

IQ.V BIIRHINGHA clo IEBC t K-P at 3 ~ 5 GEY/C 11/67
A SIGNAL IN t{EUTRAL (SIG Pl) BVT I'{Gt IN ChARGtCe IT IS
It CORRESPONDS TG THIS STATE
GR LcSS BVBELEV 61 PBC Pl-PRP AT 4GtY/C 8/67

R5
R5

lIP41/TQTALY40 ( lb l5) II4TO ( LAMIACA F TA) /TOTAL
C' ~ 01 ARMENTERG bci &BG

4444 t¹4444444 444444444 ttttttttt $444$44$$ 444$¹tttt 444t¹$$44 iti'$4«$44

REF tR ENCE 5 —Yt C ( lii 15)

40 Yti(l67C) PARTIAL DECAY HOuES

Pl
P2
P3

Y¹C(lolG) INTO KBAR N

Y«G( lb/GI INTO LAMBDA ETA
V«0(1670) It{TO SIGMA Pl

40 Y¹0{1670) bRANCHING RATIOS

511511
518514
520S

Rl 4 Y«G(1670) I!ITQ ((KBAR N) ILAW ETA) ) /TOTAL«42 (Pl«PZ)/TOTAL«42
Ri 0 ~ 04{ SEAL EY 65 I'6G

444444 4444444«4 ~ 44$$$4$$ 4$4$$$444 ¹tii44iit tii4$4$44 $44$$¹¹ti44«i¹$$44

REFERENCES -- Y«G{1670)

GALTIERI 63
SIRGE 65
SIRHINGH 66
GELFAND 66
LEV I SET 66
ARMENT E R 67
A'RMEN'fE 1 67
ARHENTE2 67
BELL 67
OAVIES c7
KYC I A o7

PL 6 296
ATHEI45 CCNF 296
PR 152 1148
PRL 17 12''4
BcRKtLcv CONF
PL 24j; 198

CER"I 67-17 TBP
ZEItePHYSNLGZE486
PRL 19 936
PRL 16 62
PRIVATE CC)cH ~

PAPFRS NQf REFERRED fO IN CATA CARGS ~

A SARbaRQ-GALTIERI ~ A HUSSAIN ~ RO fRIPP//LRL I J
+ELYOKALMUSEKERNANNLQUIEgSAk CURIAE + //LRL I JP
8 IRH INGHAM 2 GLASGOW ~ I C ~ ~ CXFCRD ~ RUTHE IIFORC
+IJARHSENELEVI-SETT IE PIIEOAZZI+//EFINS ~ ARGON

LEVI SE)'T I ¹ c PREUAZLI //CH I
ARNE(4 f EKOS E FERRO-LULL I+///C RNE HE ICE SACLAY I JP
ARME(4tERQS ~ FERRG-LUZZI+///GERNEHEIDESACLAY IJP
ARHEt{TERGS FERRO-LUZLt+/I/CERN HEIDE SACLAY
R 8 BcLL ////////////IIII////////////L R L
+COWELLgHATTERSLEvyhGIAEEct//BIRMI ~ GAMbERUTH
T F KYCIA //QNL

Y-CHAi{G 64 Dui NA CONF I 615
BERLEY 65 PRL 15 641
SIRIEINGH 66 PI{ 152 1148
SUSELEV 67 PL 248 246

YUNG-CHANGE INE KLAQNITSKAYA¹ + //CUENA I
+CONIECLLV ~ HART ~ RAHM ~ TGNEI-ILL + //QNL IJP
6)RHINGl'AH GLASGCW I C CXFURD RUThERFORD
+CHAORAAECHUVILC ~ Ht IN+/I////JI(4R ~ BUC ~ CERN

CHAMQERL 62 PR 125 1696 ChAI". i ERLAINECROhEEKEtFEOKCRTH ~ + //LRL I
FIRSf SEEN IN CHAHBtRLAIN oZ TOTAL 'RCSS SECTIGN HEASURtHENTS ~

SODICKSO 64 PR 133 6157 SGOIGKSONEMANNELLIOFRISGhylsahLIG//HIT(6NLI J
HOLLEY 65 UCKL-16274 'fHESI5 W R HCLLEY //LRL J

SODIGKSCIC O4 ACD HGLLcV 65 cLAStlG ScatftRING l OAK INDICATEC J 5/2.

itt«44 44444444« 444$«i iit iiii «i«44 ttti ttii 4 $$4$¹ti4$ $$44$¹ii4 tit¹44444
444«$4 $4$$$$'444 $$$4¹4i¹$4444i¹$4$ 4444«$444 44«i«ttit 4$¹ti¹¹¹«$¹$4$4$44

55 Y«G(169CE JP=3/2-) t=C
Iif AA

SPIN-PAAIIY I'EIEAf'IfiAIION YENIiil'IYE

iititt $$$4$4$¹i 44$4ittit 4$$444$$$ 44ttitiit 444444444 4$4444444 tiitii4$$
itiiii tititttti 4$44$$¹it iitttitit 4$«444444 tit¹44$$4 44$¹iitit 4$$$4$$44

{)f)M} EA I~ Alii 3 JP 3/I-f I 2 EE

56 Y«0(1630) HASS (NEVI

55 Y«0{169C) MASS (HcVI

M 5 1682 0 Z. G ARHiFNTERG 67 H6C C KP TO SIGMA Pt 8/67
M 5 1699 0 2 0 ARHENfER1 6'1 HEG 0 K-P EL*ST+GH EX 8/67
H 5 SYSTEI(ATIC tKKQRS NQt INCLI.Ccc. GNLV INCEttRK. IN FIT GUGTEC 11/67
M 1696NG 5 ' 0 CAVIES 61 C'ITR K-PE 0 TCTAL 11/66

M

H

M

M

H AYG

le T.C
1817~ 0
1637~

e ~ e e e
182 1~ 4130

3 ~ G

cO ~

11~

e e ~ e
2 ' 6645

ARMcNTtRQ 67 hEC
ARHENTERI 67 'HLC

BCLL d7 IDBC

0 KP Tu SIGMA Pl
C K-P ELAST+GH ~ EX

GKPEKO TO SIG Pl

Avc, RAGE {tRRQR tNGLUDES bCALE I-ACTOR ~ ieu)

8/67
8/67

11/67

V¹U(1690I WIG fl-' (NEVI

W 5 55 ' 0 4 ' 0 ARHENTERC 67 HGC C KP TQ SIGMA Pt 8/67
W S 33 ~ 0 15~ 0 ARHENTcRI 67 HLC C K-P cLAST+CH EX 8/67
l{ 5 SYSTEMATIC ERrEORS NQT INCLL'I'El" ~ QNI. V INGETERHe Ih FIT {IUOTEC 11/67

40 0 10~ 0 CAVIES 67 CN'fK 11/66

55 vtn(ie90) paRrtaL DEcav MODES

W

W

'W

AVG

5e Y¹c(1830) wjGTH (HEY)

75 ~ 0 9 ' 0
97 0 30 '
7' 0 18 AC

ARMENTERO 67 I EiC G K-P TO SIGMA P I 8/67
ARHLNTER1 d7 HB(.' C K-P ELASt+CIINEX 6/67

LL 67 I'DLC GKPEKD TC SIG Pl ' ll/67

56 Y¹G(1830) PARTIAL DECAY HQI,'FS

~ ~ ~ ~ ~ ~ ~ ~ e
Tc 2910 7 7748 AYLRA 6 t i:RROR INCLUOtS SCALE FACTOR 1 0)

Pl
PZ

Y¹G(1690) INTO KBAR N

v«0{1690) INTO SIGMA Pl

55 Y¹C(lc39C) oRANCHING RAT IUS

511517
SZGS 8

Pl Y¹0(1830) tNfl. KBAR N

P2 Y¹0(1830) INtC SIGMA PI

56 V¹0{lo3G) ERANGHli'IG RATIOS

511517
S20S b

Rl
Rl
Ri

Y«0(1690) INTO (KBAAR N)/TQ'fAL
0 19 0 GT ARHENTER1 67 hbC
0.24 CAVIES 67 CIIITR

{P1) /TOTAL
0 K-P t LA 5 T+Cl-( E X 8/67

ASSUHfNG J=3/2 11/66

Ri
Ri

Y¹G(IE30) INTG (KoAR nl)/TOTAL (P 1) / (OTAL
0 08 GNG1 ARMENTER'I. bl h6C, C K-P ELAST+CH ~ EX 8/67

39 Y¹0 1815~ JP=5 2+) I=G

3) Y¹0(loi5) )CASQ tl;cv)

1815 0
1815~ 0

50 1810.0
1811~ 0
1811NO
RES + I.II.
1819~ 0
1813 0
1616 0
1819' 0

GAL 7 IERI 63
E IRGE 65 I-'SC
Elf{Hit NGHA 66 I'6G
GELFAND oo hBC
LEYI SETT 66 RYVE

I'QR 8-P ELe CAtA ARE
ARMENTER1 67 HBC
ARHil:NTEKC 61 hEC
FELL 67 hOL C
CAYIFS I 1 CNTR

K-P RVI 8
K&AR N ~ LAM Pl Pl

3 ~ 5 K- P
C SGC PUKE IMAG

SQHE REAL BGC
tti ARMENT 61 FITS- IGQ ~

0 K-p ELAST+GH. EX 8/el
0 K-P TO SIGMA Pt 8/67

CKPEKC TG SIG Pj 11/67
K-PE O TCTAI. 11/66

H

H

M ~
M N

M N

M 'N

M

M

H

H

M

M AYG

20 ~ 0
'4 ~ V

IA ~ 0
I'RAG f I VE I'GC

2 0
2 ~ 0
4 el.i
5 ~ 0

~ ~ ~ ~ e \ $ ~ e
181()~ 1136 AVERAGE {EKRQR INCLVDFS SCALE FACTCR = 1 3)1~ 6324

R2 Y40(1690) IhTQ {SIGHA PI ) 4(KBAR N) /TOTAL«42 {P2¹P1)/TOTAL«42 8/67
R2 G. lie 0.014 ARHtNTERQ 67 HBC C 8/67

444«44«$$ 44$4$$¹44 ti¹4«iiti 44«i«4444 44$$«$$$$ $$44$¹¹ti4¹$4¹titi
REFtRE23IGES -- Y¹0(169C)

ARMENTER 66 BERKELEY LQhIF ARHEPITERGSEF-LUZZI ~ + //CERNEHEICtLESACLAY IJP
ARMENTER 67 PL 24E.' 19o ARHEiiTEIIQSE FERRO LVZI I+/I/CERNEHc(UESACLAYI JP
ARMENTE1 61 CERN C 7-11 TBP ARHENTcRGS I-ERRC-LUZL I+///CcRN HcI 0 SACLAYI JP
CAVIES 67 PRL 18 62 +CQWELL E HATT ERSLEY EHGIPEEco//8 jkM I 2 CAHb I RVTH I

$$$¹$¹$$$$$$$$«4$« $$$$44$$$ 4¹4$$«$44 ttiiit¹$$ «$¹4$$¹ti$$4¹¹4$4$tt'¹¹III««¹$¹$$$$¹$$¹$'«$t444«44444 $$4««4444 44$$¹¹$$$¹$¹¹$$¹$$$$$$¹$¹tt

RZ
R2
RZ
R2
R2 AVG

Y¹0{183G) tNTQ ( St'GMA PI ) 4(KBAR N) /TOTAL«$2 (P2«P 1)I )'OT AL«42
0 ' 02?5 G ~ OJ6 ARHENTEIIG el I'BC C K P TO 5 IG Pi 8/67
0 ' 037 0 ' 003 SELL 67 I'DBC C KP ~ KD TC SIG PI 11/67

~ ~ ~ e ~ ~ ~ ~ ~

~ 03&1 0058 AVF RAGE (ERROR INCLUDES SCALE FACTOR YE 2 ~ 2)

$$$$$$4i¹ ti 444iitt 4$¹i¹4$4$44$$$$4$4 444444444 4'ttttt¹44

ARMENTER 67 PL 24Q 156
ARHENTE 1 67 CERN 67-11 TLP
SELL 67 PRL 19 936

REFERENCES -- Yt"(1630)

«RHENTERGS FERRO-LULLt+///CERN HE ID SAGLAYIJP
ARMENTERQSEFERRG-LULL($///CEYIN ~ HEIDESACLAYIJP
R 8 SELL ////////////I/I/////////////L R L

dC Y«C(18EGE JP=7/2+) I=C

h {l660) D, 1

PA{f IAL WAVE ANALYSIS QF ELASfIC ANC CHARGE cXCHANGC
Cata RE4VIRE A RESONANT F07 aHPLITLCE ~ EXISTcNCE NGT
GGNCLUSIYtLv ESTAQLISHEC.

v«n( 18eG) Mass (HEY)

1864 ' 0 2 ' 0 ARHt"ITEKG 67 I 6C C K P LL ~ ¹CH~ EXC ~ 11/67

v«0( 1660) wti!fH {HEv)

34 ' 0 5 ' 0 ARMENTERG d7 HLC C K-P EI. ~ +CHNEXCe 11/67

V¹G(1660) PARTIAL DECAY NQf!cS

$$¹¹$$4¹¹4$$$$44$$«44$$¹ 4$$¹44$'$$ «4$¹¹$44$$$$$$$$$$ $4$$$¹¹$$$$4$$4$4$
¹$$$¹$$$«$4$$¹t $44«$4«4« $$$$44$¹4 $«¹$¹$$$$$4t¹$$$$$ 4$$¹$$$4¹$$¹$¹¹44$

33f Y«0( lb 15) Wf GTI". {HfEV) Y40(18o0) INTO Kelafc N 511517
'W

W

W 50
W N

W N

W N

W

W

W

W AYG

70 0
60.0

110 0
7' 0
73.0

RES $ BIFF
ele0
TL ~ 0
et' 0
90e0

50 G

iG ~ G

10 AC

kaCT I VC

15 0
7 ' 0

12 0
15 Cl

GAL T I EIC j 63
8IRGE 65
EIRH thlGHA ec,
LEVI SETT 6{
GELf'AND od

QGC IGR K-P ELe CATA
ARHENTERC 61
ARMENTERl ol
LELL 67
CAVIES 67

I SG
hFC
RYUE
HBI
Alit
hBG
&BC
IA DLC
GNTR

9/673 5 K- P
SQHc REAL LGG

C EGC PUKE IMAG 8/67
IN ARNE.'If eo FITS IQC

G K-P TQ SIGMA PI 8/67
C K-F cLAST+I.H ~ EX 8/67

GKPEKD TC SIG P I li/67
11/66

~ ~ ~ e ~ ~ 0 ~ ~

73 7874 5 2241 AVERA" 8 (ERROR tNuLUCcS SCALE FACTGR = 1.0)

Rl
Ri

Y¹0{id{0) BRANCHING RATtGS

Y¹G(1860) iNtO (KSAR N)/TCTAL {P 1 ) /TOTAL
6 ~ 13 0 ' 02 ARHtNTERO 67 hSG C K-P FLN ¹CH~ EXGe 11/6T

i«i 4«i 44$4itti 4 $$$$$4$$$ ii¹44$«it i¹$$$4$$$ 4$$$¹ti$$ ti¹¹$¹¹ii¹i$¹ti444

REFERFNicS —Yt1 {lo60)

ARHENTE R 67 CERN TC 61—I I ARHEiITEROSE FERRU LULZi+///CERNE Ht ICE SACLAY

4$$$$4$«4 4$$$44$$$ 4$$4444$$ $44444444 $$$$$$$4$ 4$$¹$$$4$ $$$$$$4$$i¹$$¹i$«i444$$$ $$$$«4$¹$ $$«$4$$$$ tti¹44$$$ $¹4¹¹i¹$$i¹titiit¹¹i4i¹$$$$
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BARYON RESONANCES
— ANY CHARACTER IN THESE COLUMNS MEANS THAT THE DATA HAS NOT BEFN AVERAGED.

{2)Og 4i Di i 'JP i c

41 Y¹0(210G) MASS (MEV)

M 4 2097 ~ 0 6 ~ 0 BOCK 65 YSC PSAR P 5 ' 7 SEV/C
M 212G 0 WOHL eb YSC K-P GH EX
M 2103' 0 10' 0 KYC I A 67 CNl'R K-P ~ 0 I C TAL 8/67

41 Y¹0(21GC) WIDTH (MEV)

20 SIGMA {1198gJPel/2+) f~l

SEE LISTINGS OF STA8LE PARTICLES

444444444 444444444 444444444 444444444 444444444 444444444 444444414
444444444 444444444 44¹444444 444444444 44¹444444 444444444 444444444

24 ' 0
145 0
143~ 0

14 0 24 ~ 0 BOCK
WOHL

10o0 KYC IA

65 HSC INTO KSAR iN {PI)
66 YSC
67 CNTR 8/67

21 SIGMA 0 {1193' JP~I/2+) l~l

SEE LISTINGS GF STABLE PARTICLES

Pl
P2
P3
P4
P5
P6

Y¹0(21GG)
Y¹G(2100)
Y¹0{2100)
Y¹0(2100)
Y¹0{2100)
Y¹0( 2 1GG)

41 Y¹0(210G) PARTIAL DECAY HODES

INTO KSAR N

INTO SIGMA PI
INTO LAMBDA ETA
INTO XI K

INTO LAHSGA OMEGA

INTO KSAR N PI

41 Y40(2100) 8RANCHIHG RATIOS

511517
5205 8
S18S14
522511
518U 1
51151?5 8

444444 444444t44 444444444 444444444 444444444 444444444 444444444 t44444444
4¹¹444¹44444444444 444444444 444444444 44¹t¹44¹t444444¹tt

43 Yt1(1385¹JP=3/2+) Ip1 13'
FOR THE TA8LES WE USE ONLY THE UNSTARREO DATA' WHICH ARE
ATTEMPTS TC OBTAIN THE SEPARATE CI ARGE-STATE MASSES ANC

WIDTHS' SEE HOWEVER THE IGEOGRAMS INSERTED IN LISTINGS'
THE SE INC II ATE SERIOUS SYSTEHAT ICSo PEiiHAP5 ARISING FROi' INl'ERFERENCE EF-
FECTS l'HAT CHANGE WITH PRODUCTION MECHANISM ANO SEA)i MOMENTUM

Rl
Rl
Rl

Y¹0(2100) INTO {KBAR N)/TOTAL
0 ' 25 WOHL

0 ' 333 0 ' 013 KYC IA

{Pl) /TOTAL
66 YSG
67 CNTR 8/67

R5
R5

Y¹G(21CO) INTO {LAMBDA OMEGA)/TOTAL (P5)/TOTAI.
0 ~ 1 OR LESS FLATTE 1 67 I SG 8/67

Re
R6

Y40(2100) INTO (KSAR N PI)/TOTAL
SEEN BOCK

(P6)/TOTAL
65 HBG

444¹44444 444444444 444444444 44¹¹¹4444¹44444444 444444444 444444444

REFERENCES -- Y¹0(2100)

BOCK 65 PL 17 166
WOHL 66 PAL 17 10?
KYC I A 67 PRIVATE GCMM ~

FLATTE 1 67 PR 155 1517
TRIPP 67 NP 83 10
FLATTE 2 67 PR 163
GALTIER I 67 PRIVA'IE CGMMi

+COOPER ~ FREHCHoKINSOHo + //CERNgSACLAY
C G WOHL ~ F T SOLMITLo I'I L STEVENSON //LRL IJP
T F KYCIA //BNL I
S H FLATTE //LRL
+ LEITHo + //LRLoSLACoCERN ~ HEIGEL ~ SACLAY
5 H FLATTEo C G iiOHL //LRL
L SARSARO GALTIERI //LRL

PAPER NGT REFERRED TO IN CATA CARDS

COOL 66 PRL 16 1228 +G IACGME{.L I y KYG I Ay LEGMT ICy { I ¹ LUNOSYo+//SNL I
kEPLACEC SY K'YC IA 67 ~

444444444 444444444 444444444 444444444 444444444 444444444 444444444¹4¹¹¹444¹444444444 44444444¹ 444444444 444¹tttt¹ 444444444

k {2550)
JP= ) I=C

MASS (MEV)

R2 Y40{2100) INTO (SIGMA Pl)4(KBAR H)/TOTAL¹42 (P2) 4{Pl) /TOTAL¹42
R2 G ~ 0145 GALTIERI 67 YSG K-P TO 5 IG PI 8/67

R3 Y40(2100) INTO {LAMBDA ETA)4{K&AR N)/TOTAI. 442 (P3)4{Pl)/TOTAL442
R3 0 ~ 0087 FLATTE 2 67 I'BC K-P TO LAH ETA 8/67

R4 Y40(2100) INTO {XI K)4(KSAR I{)/IOTAL¹42 {P4)4(Pl)/TOTAL442
R4 Oo0029 TRIPP 67 RVUE 8/67

43 Ytl(1385) MASS (HEV)

H 4 141 1384~ 0
M 4 38 1384 ' 0
H 4 1385' 0
N 4 1392o0
MO 4 106 1381 0
H 4 1392~ 0
H 4 1389.0

? ~ 0
4 ' 0

10' 0
3~ 0

ALSTON
MART IN
SERGE
COLLEY
CURTIS
MUSGRAVE
SALTAY

60 HBC +- K-P 1~ 15 BEV/C
61 HBC 0¹K20 P ~ 98 SEV/G
61 HSG +- K-P ~4- ~ 85 8EV/C
62 PBC C PI- PRP 2o BEV/G
63 SPRK C PI-P le5 SEV/C
65 HSC +-GPSAR P 3-4 SEV/G
65 HBC ¹-PSAR P 3 ' 7 SEV/C

+ K-P 1~ 1 1 SEV/C
+ K P 1 ~ 45 SEV/C
+ K-P 1 22 SEV/C
+ K-P ~ 9-1~ ? 8EV/G
+ K-'P 1 ~ 95 SEV/G
+ K-P 1~ 8 SEV/C

+ 3 ' 5 K- P
+ K-P 2 ' 24 SCV/C

SCALE FACTOR ~ F 4)

K-0 0 ' 45 SEV/G

K P 1 ~ 8 SEV/G
K-P lo95 SEV/C

SCALE FACTOR ~ 4oe)

43 Yt(-) - Yt(+) MASS DIFFERENCE (MEV)

0
0 R
D R
D R
0 R

R
D R

0

Go0
4o3
2 0
702

17~ 2
REUUNOANT

11%0
9' 0

. 4 ~ 2
2 ~ 2
'1 ~ 5
2e I
2 ~ G

WITH DATA
9 ' 0
de0

ELY bl PSC
HUWE 64 HBC
ARMENTERG 65 HBC
SMITH 65 I'SC
SMITH 65 I SG

IN HASS LISTING ~
LONDON 66 HSC
LONDON 66 HBG

+- K-P. 1~ ll BEV/C
+ K-P 1 ~ 22 BEV/G
+- K P «9-lo2 SEV/C
+- K-P lee SEV/C

K P 1~ 95 SEV/G

+- K-P 2 ' 24 SEV/C
LAMBDA 3 PI EVTS

M+ 154 1376' 0 3' 0 ELY 61 PBG
M+ 170 1375~ 0 3' 9 .COOPER 64 YSG
H+ 859 1381 0 1 ~ 6 HUWE 64 I-'SG
H+ 1382o0 1~ 0 ARMENTERO 65 HSG
M+ 1382eb lo4 SMITH 65 HBC
H+ 1384o3 I ~ 1 SM(TH oy YBC '

H+ 40 1383' 0 . 2 ' 0 SIRMINGHA 66 HSG
M+ 1378' 0 5 ' 0 LONDON 66 HSC
M+ o ~ o o o o o ~ ~
H+ AVG 1382o2440 ~ 7961 AVERAGE (ERROR INCLUDES

{SEE IGEOGRAH)
M 93 1382o0 3 ' 0 DAHL 61 D&C
M- 224 1376~ 0 3 ~ G ELY 61 PSC
H- 200 1392o0 6 ' 2 COOPER 64 HBG
H- 1086 1385' 3 1~ 5 HUWE 64 HBG
M- 1364e0 1 0 ARMENTERO 65 HBC
N- 1391~ 5 lee SMI I'H b5 HSC
M- 1399~ 8 le4 SMITH 65 I'BG
H- 1389%0 9' 0 LONGON bc HSC
M- D ~ o ~ ~ ~ o ~ ~
H- AV{) 1388' 0068 3 ' 0064 AVERAGE (ERROR INCLUDES

{SEE IDEOGRAM)

9/67

2352 ' 0 lloG KYCIA 67 CNTR K-Po D TOTAL 8/67
43 Y¹1(1385)WIDTH (MEV)

Pl

42 Y¹0(2350) WIDTH (MEV)

210 ' 0 50 ' 0 KYCIA 67 CNTR

42 Y¹0{2350)PARTIAL DECAY MOUES

Y¹0(2350) (NTO KGAR H

42 Y¹0{2350 ) BRANCHING RATIOS

511517

W

8/67 W

W

W

W

W

e4.0
20o0
40 ' 0
SG 0
30oO
38 ' 0
26 ' 0

OR LESS

10' 0
9 0
9 ~ 0
5 ~ G

ALSTON
MARTIN
SERGE
COLLFY
CURTIS
MUSGRAVE
SALTAY

eG HSC
61 YSG
61 HSG
62 PSG
o3 SPRK
65 HSG
65 HBG

+
C+
4
C-
0¹-0
4

Rl

Rl

V¹0(235i)) INTO (KbAR N)/TOT'AL (Pl) /TOTAL
J IS NOT KI{OWN FOLLOWIHG IS ( J+1/2) 4(K BAR iN) /TCTAL

(i' 68 G ~ 10 KYCIA 67 CNTR

REFERENCES —Y¹C(2350)

KYCIA 67 PRIVAl'E COMM ~ T F 'KYGIA

PAPER HOT REFERRED TG IN CATA GARGS ~

//f iNL I

19 SIGMA + (1189yJP&l/2+) I=I.

SEE LIST'IiNGS GF STA8LE PARTICLES¹4¹¹¹t4¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹ ¹¹4¹¹444¹¹¹4¹¹4¹t¹¹¹¹¹¹¹4¹¹444¹4¹4¹4¹444¹¹¹44

COOL 66 PRL 16 1228 . +GIACOMELLI gKYCIAyLEGNTICyLI ~ LUNGSYg+//GNL I
RE{iLACEC BY hYCIA 67

444¹¹t444444444 4444444¹¹444444444 4¹¹4¹444¹4444444¹¹¹4444¹444444444444
4444444¹¹¹¹¹¹¹¹4¹¹44444444¹ 44444444¹ 4444444¹¹¹44¹¹¹44¹¹444¹¹¹44

8/67

'W+

W+
W&

W+
W+
W+

W+

W+
W+ AVG

W

W

W-
W-
W

W-
W-
ii-
W- AVG

4eoO
51~ 0
46 ' 5
32 ' 0
30' 3
33~ 1

40 25 0
~, ~ o ~ ~

35~ 9114

40 ' 0
66 ' 0
88.0
62eo ~

38 ' 0
29 2
17 1

~ ~ ~ ~ ~

37 6555

8 ' 0
10' 0

3~ 0
3 ~ 0
3 ~ 1
3 ' 8
6o0

~ ~ ~ ~

3' C978 AVERAGE (ERROR INCLUDES
(&BE IDEOGRAM)

61 PGG
64 HSG
64 HSG
65 HBC
65 IoBG
65 HSG
66 &BG

61 GSC
61 PSC
64 I'SC
64 HSC
65 HSC
65 HSG
eb YSG

DAHL
ELY
COOPER
'HU WE

ARMENTERO
SMITH
SMITH

10~ 0
1C 0
?~ 0
3 ' 0
5 ' 7

e ~ ~ ~

? 7088 AVERAGE (ERROR INCLUDES
(SEE IDFGGRAH)

+
+
+
+
+ K-P 1 8 8EV/G
+ K-P 1 ~ 95 SEV/C

+ 3 ' 5 K- P

SCALE FACTOR ~ 2o 1 )

K-p 1 eo BEv/c
K-P lo95 SEV/G

SCALE FACTOR A ?)

9/67

WEIGHTED AVERAGE = 1382 .244 4 0 .796
SCALE = 1.42 CHISQ = 12.1 CQHLEV = 0 ~ 059

WEIGHTED AVERAGE = 1388.01 4 3.01
SCALE o: 4.?B CHISQ ~ +4.1 COHLEV»- 0.000

WEIGHTED AVERAGE = 35i91 t 3.10
SCALE 2.0e CHISQ 25.8 COHCEV O. OOO

~ ~ LOHDDH
~ ~ BIRMIHGHA

~ SMITH
~ SMITH
.ARMEHTERQ

HUWE
~ COOPER
.ELY

66 HBC
66 HBC
65 HBC
65 HBC
65 HBC
64 HBC
64 HBC
61 PBC

~ ~ ~ ~ ~ LOHOOH

ITH
ITH
MEHTERO
WE

OPER

66 HBC
65 HBC
65 HBC
85 HBC
84 HBC
64 HBC
61 PBC
61 OBC

~ ~ BIRMIHGHA
~ .~ - ~ SMITH
~ ~ ~ ~ SMITH
~ ~ ~ ~ ARMENTERD
~ . .HUWE

COOPER
~ . .ELY

68 HBC
65 HBC
85 HBC
85 HBC
64 HBC
64 HBC
81 PBC

O 0
O LA

C9

C3

O
(D
P)

o
ID
Q)
P)

Y+1 (1385) o MASS (MEV)

o O

O A
Cl K
C9
~o

Ysi (1385)— MASS (MEUI

o
CI
O
'It

CI

a
'It

o
CI

O
o
O
lA

Ys1 (1385)+ WIDTH (MEV)

CI
CI

a
te
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ANY CHARACTER IN THESE COLUMN5 MEANS THAT THE DATA HAS NOT BEEN AVERAGED.

BARYON IIESONANCES

43 V+1{1385) PARTIAL DECAY HOOES 44 Y+ 1(166G) WIDTH (MEV)

Pl
P2

Rl
Rl
Rl
Rl
Rl
Rl
Rl
Rl AVG

4'+1(1385) INTO LAHBDA P I
V+I {1385) INTO SIGMA Pl

43 Y&1 {1385) BRAIA{CHING RATIOS

Y41{1365) INTO (SIGMA PI]/(LAHGOA PI)
0 ~ 04 Ce 04 BASTIEN bl h6C
0404 OR LESS ALSTON 62 HGC
0 ~ OS Oe04 HUWE 64 )EGC

0 F 163 Oe035 ARMENI'ERO 65 hGC
0 F 08 0406 LONDON 66 HBC

4 1009 ~ G284 AVCRAGE (ERROR INCLUDES
{SEE IDEOGRAM)

5185 8
5205 8

(P2]/(Pl)
+
+-0

+

SCALE FACTOR ~ 1' 4)

W

W

W

I{
W

C
W C L
W

W AVG

45 ~ 0
40 0
6040
55 0
45 0
32 0
4e.0

ACK OF DATA
~ ~ 4 4

36 ' 23

ALEXANDER 62 ]'GC C-
1040 ALVAREZ 63 HGC +

BERLEY 64 HBC C

10e0 LEVEGVE 65 HBC +
15' 0 . OAVIES 67 CNTR 11/6&
440 ARMENTERO 67 IS&C 0 K-P TD SIGMA Pl 8/67
7 ~ ARMENTERI 67 HGC OK-P EL ~ +CHOEXC ll/67

PREVENTS AUTHORS FROM DE'TERM(NING IAhAIIBIG THIS AMPLITU 11/67

00 4 4328 AVERAGE (ERROR INCLUDES SCALE FACTOR = 143)
(SEE IDEOGRAH)

44 Yr!'I(1660) PARTIAL DECAY HODES

bbb%44 bbbbbfb44 4b444b444 044444484 444444444 444444444 444rbbbbbb bbb{r44444

REFERENCES -- Y41(1365)

ALSTON ' bD PRL 5 520 +ALVAREZ CBERHARD GUOO GRAZEANO ~ + //LRL I
DAHL 61 PRL 6 142 +HORWI TZ OMILLERRHURRAYR WhITE //LRL
HARTI!'] crl PRL 6 283 +LE(POWER CHINOWSKY ~ SHE VELY + //BNL YALE
BERGE 61 PRL 6 557 +BASTIENyDAHLEFERRO-LUZZ IRK IRZ~ + I/LR).
BASTIEN 61 PAL 6 702 P BASTE&NOH FERRO-LUZZI ~ A h ROSENFFLD//I. RL
ELY 61 PRL 7 4&1 +FVNG ~ G I OAL l PAN ~ POWE LL R Wl- IT E //LRL J
ALSTON 62 CERN CONF 311 +ALVAREZOFERRO-LUZZE ~ ROSENFELDE + //LRL
COLLEY 62 PR 128 1930 +GELFANDRNAUENGERG ~ + I/CCLUHGIAERUTGERS JP
CURTIS 63 PR 132 1771 +COFFIN HEYERETERWILLIGER //MICH J
COOPER 64 PL 8 365 +FILThUTHOFRIOMANEMALAMIGCE + //CERNEAMSTR
HUWE 64 UCRL-11291 THESIS 0 0 HOWE I///////////////////////// I/LRL JP
MUSGRAVE 65 N' 35 735 +PETHEZASo+//BIRMGHlN! ~ CERNEEPE IMPCOLESACLAY
ARMENTER 65 PL 19 75 ARMENfEKOSE + //CERNEHEIOEL ~ SACLAY
BALTAY 65 PR 140 81027 +SANDWE(SSOTAFTRCULWICK ~ KCPPP + //YALEEGNL
SIII TH 65 THESES {UI.'I.A) L T SMITH///////////////II////////////UCLA
BIRM(iNGH 66 PR 152 l14(A BIRMINGHAMyGLASGOWEE C ~ ~ CXFORDYRUrhERFORD
LONDON 66 PR 143 1034 +RAUySAMIOS ~ YAMAMOTO ~ GOLDBERG'+ //BNLESYCR J

QUANTU] '4UHBEK DETERMINATIONS NOT REFERRED TO IN DATA CARDSe

SHAFER 64 PR 134 61372 J 8 SHAFER ~ D 0 HUWE //LRL JP
MALAMUO 64 PL 10 145 E MALAMUDO P E SCHLEI"( //CEKNEUCLA JP

44rlrl44044 0444rl+Wek 444+44444 444444444 444444444 444404444 444444rlbk
444444044 Serlrl4444 e 44444 4044 ekkl!I04444 4444ea4 44 44444%144 4r!4444 448

44 Y41(1660l JP=3/2 ) I-I D(, 3

X (IS{){)) ft'6 rllii66ol NAE APPEAREE IN Eorh PERNArroll ANE Pllo-
DUCTION EXPERI]SENTS ~ THE PRESE4T CATA OV FORMAT IOI4 EX-
PERIMENTS IS NDT SUFF (CENT TO CLARIFY THE SITUATION OF

THE lie 1 STATE ~ PROUUCT ION EXPERIMENTS HAVE SHOIEN I.ARGE INCONSISTENCIES
IN THE BRANCHING RATIOS {CHANGING WITH INC(DEN)' Ei{ERGY)~ THE Y&(1690)
MIGHT GE A SECi)ND I=1 STATE IN THIS ENERGY REG IONe GRANCHIING RATIOS
HOWEVER ARE N T YLT DISENTANGLED ~

AS FOR Tf'E I;UANTVM NUMBERS ~ EHE ANALYSES OF LA]'GCA PI CHANNEL ( IN
FORMATION AEXP ] AND 7+0{1405]+PI CHANNEL ( IN PROD EXP ~ ) ARE CONS ISTENI'
WITH JP=3/2- JP OF. V+1(leSG) NDT YET KNOWN ~

Ye)(leec) ].ASS (MEV)

Pl
P2
P3
P4
P5
P6
P7

Yb1 ( 16&0)
Y41{16&0)
V+I ( 1660 )
V+I(1660)
Y+1(16&0)
Ytl{1660]
Ybl(1660)

INrv KGAR N

INTV LAHGDA Pl
INTO SIGMA Pl
INTO LAMBDA PI PI
INTO SIGMA PI Pl
INTO Ybl{1385) Pl
INTO V+0{1405) Pl

44 Y«l(1660) BRANCHING RATIOS

511517
SISS 8
5205 8
SIGS 85 8
S20S GS 8
U43S 8
I.'37S

R2 V+I ( )6&0 ) INE'0 ( LAMBDA P I ) ITOTAL
R2 0 ' 32 ALVAREZ 63
RZ 8 0 ~ OS OR LESS BASTIEN 2 63
R2 8 ANALYSIS DID NCT INCLUDE I=G RESONANT STATE
R2 0.2 DR LESS LONDON 66
R2 0 0& 0 ' 06 SMART 66
R2 0 45 ARHENTERO 66

(P2)/TOTAL
HGC + K-P AT 1 15 GEV/C
HGC

'
0 K-P TO LANe PI

Y40(1&90) 11/67
HGC + K-P AT 2 ' 25 GEV/C
DBC - ASSUMING Rl 0 ~ 15
HGC C ASSUMING R1=0 15

(P3]/TOTAL
h6C + K-P AT 1 15 GEV/C
HGC C K-P TO SIGMA PE
YI!0{1690) Il/67
HGC + K-P AT 2 ' 25 GCV/C
HGC 0 ASSUHING R1=0~ 10 8/67

R3 Ybi(16&0) INTO (SIGMA Pl)lTOTAL
R3 0 27 ALVAREZ 63
R3 8 0 ~ 22 0 06 BASTIEN 2 63
R3 8 ANALYSES D(O NOT INCLUDE I=O RESONANT STATE
R3 0 25 0615 LONDON 66
R3 G 67 0 10 ARMENTERO 67
R3 ~ ~ ~ 4 ~ 4 ~ 4 4
R3 AVG ~ 5408 ~ 1938 AVERAGE (ERROR INCLUDES SCALE FAC'(OR 2 ' 3)

R4 Y+1(16&0] INTO (LAMBDA PI Pl)/TOTAL
R4 Oe 16 ALVARFZ 63
R4 8 0 1& 0 05 BASTIEN 2 63
R4 8 ANALYSIS D(D NOT I4CLUDE I=O RESONANT STATE
Rb 0 2 OR LESS LONDON 66

R5 Y41(16&0) (I{TO (SIGMA Pl PI)/TOTAL
R5 0 18 ALVAREZ 63
R5 8 G 25 0 Ge 6ASTI EN 2 63
R5 8 ANALYSES DID NO!T INCLUDE I=C RESONANT STATE

(P4) lrorAL
HGC + K-P AT 1 15 BEV/C
I'8l C
V+0{1690) II/67
HBC + K-P AT 2 ~ 25 GEV/C

(P5) /TOTAL
HBC + K-P AT 1 ~ 15 BEV/C
HGC C K-P TU SIG PI PI
Y+0(1690) 11/67

Rl Ye'1(16&0) INTO (KGAR N)/TOTAL (P1) /TOTAL
Rl ' 05 OR LL'SS ALVAREZ 63 ]AGE. + K-P AT 1 ~ 15 BEV/C
Rl 8 0 lb QR MORE BASTIEN 2 63 HGC C

Rl 8 ANALYSIS OIC NUT INCLUDE I=O RESONANT STATE Y+U(1690) 11/67
Rl G ~ 2 OR LESS LONDON 66 HBC & K-P AT 2 ~ 25 BEV/C
Rl 0 0 0& 0403 ARMENTER1 67 VGC 0 K-P EL ~ +CH ~ EXC 11/67
Rl C LACK OF DATA PREVENTS AUTHORS FROM DETER]sINING UNA)ABIG THIS AMPLITU 11/67

0 065 DAVIES 67 CNTR 0 ASSUHING J=3/2 11/66

M

M

H

M

M

H

M

]( AVG

1685~ 0 ALEXANOCR 62 HBC 0- Pl-P 2-2 2 BEV/C
166040 1040 ALVAREZ 63 (ABC + K-P 1 51 BEV/C
166040 GERLEY 64 Pbl G K-P TO LAM PIO
1645 ' 0 740 LEVE(EUE 65 HGC t K-P TO Y+lbb0 Pl
166?~ 0 5 ' 0 DAVIES 67 CNTR K-P ~ D TCTAL C ~ 5
1665 0 3 0 ARMENTERO 67 I'GC 0 K-P TO SIGMA PI,G/67

1661 Gl49 3 ' 5678 AVERAGE (ERROR INCLUDES SCALE FACTOR = 1~ 5)
{SEE IDEOGRAM)

WEIGHTED AVERAGE ~ 37.66 A 7.71
SCALE ~ 3.73 CHISQ ~ 69.5 CQNLEV RR 0.000

R7
Rr

Y41{16&0] INTO (Y&0{1405) PI)/TOTAL {Pr)ITOTAL
G 75 0 ~ 25 LONDON 66 HGC + K-P AT 2 ~ 25 GEV/C

Y4rl {16&0) INTO (Kr)AR N) l(LAMBDA PI) {Pl)l(P2)
0 43 OR MORE SMITH EP3 HBC 0-

WEIGHTEO AVERAGE r 061009 b 0.0284
SCALE = 1 ~ 37 CHISQ ER 5 ~ 7 COHLEU = 06129

4
D

o
o O

m

V%i {1385)"WIDTH ((1EV)

~ ~ SMITH
SMITH
ARMEHTERD

~ HUWE

L
- -COOPER

'ELY

o
Cl
CNl

65 HBC
65 HBC

65 HBC
64 HBC
64 HBC
61 PBC

Cl O
O O
Ul IDo o
CI 'O
IYi (1385)

o
O
lA

o
B.R. IHTQ

LONDON 66 HBC

ARl1ENTERO 65 HBC
HUWE 64 HBC

BASTIEN 61 HBC

Cl O
O O
Ill Ih

Fl

Cl O

(SIGMA PI) iLAMBDA PI

WEIGHTED AVERAGE er 1661,B1 b 3.57
SCALE = 1.52 CHISQ 6.9 COHLEV 0.074

WEIGHTED AVERAGE "-36.23 b 4.43
SCALE r= 1.31 CHIGQ = 561 COHLEV = 0.163

HTERD 67 HBC
ES 67 CHTR
QUE 65 HBC
REZ 63 HBC

HTERD 67 HBC
ES 67 CHTR
QUE 65 HBC

REZ 63 HBC

o
Cl

Yif (1660)

o
Cl
lO

Tf

MA$$

o
o
ED
el

(MEV)

O
o

Cl
O
a

O
O

o
O

Ylri (1660) WIDTH (MEV)

O
O
o

O
O
O
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~ANY CHARACTER IN THESE COLUMNS MEANS THAT THE DATA HAS NOT BEEN AVERAGED.
SAIIYON IIESONANC ES

45 Ye'1{1765) WIDIH (HEV)
RS
RS
RS

R9
R9

R10
R10

Rl 1
Rl1

Y¹1(1660) INTO {SIGMA PI)/(LAHBOA PI) {P3) I (P2)
0 86 SMITH 63 HBC 0-
6»8 3 ~ 0 HUWE 64 HBC +

Yel{1660) ENTO (LAMSCA Pf Pf)/(LAMBDA PI) {P4)/(P2)
0 ~ 14 SH I TH 63 HBC, 0-

Yel(1660) tNTQ (Y¹0{1405)Pl)/(SIGMA Pl PI) (Pr)/tP5)
Q«9C 0«10 0«ib EBERHARD 65 + K-P AT 2 ~ 45 BEV/C

Yel(1660) INTO (Y¹0(1405) Pt) l{Y¹1(1385)Pl) (P7) l(P6)
G«8 GR MORE EBERHARC 65 +

W

W

W

It N

W N

W N
W

W

W

W AVG

60«0 10«0
70 0 20»0

129«0 16~ 0
70«0 20«0

113e0 25 ~ 0
113 0 25 ~ 0

RES + CIFFRACTIVE
114 0 8 0
120eO 50 0

~ ~ ~ Q ~ ~ ~ ~ ~

93«9691 13' 502

GALT E ER I 63
FJELL 2 66
SHART bo
FENSTER 66
LEVI SETT 66
GELFAND 66

SGO FO- K-P ELC DATA
ARHENTER1 67
DAVIES 67

OBC C
tsSC
DSC
'HSC 0
RVUE SQHE REAL BGO
HBC G SGO PURE LMAG 8/67
A-E +- A-HENT 67 ++TSOOO+SR
HCC G K-P E{.AST+CH«EX 8/67
CN T!I 11I66

7 AVFRAGE (FRROR INCLUDES SCALE FACTOR SR 2«5)

R12 v»1(lbeo) IN (LAMBoA pl pl)/{slGHA pl pl) (P4) I (P5)
R12 Ge35 0 ~ 2 BIRMINGHA 66 HBC + K-P AT 3 ~ 5 GEV/C ll/67

R13 Y»1(1660) ll'ITO (LAMBDA Pl)/(SIGMA Pl Pl ) (P2)/(P5)
R13 ~ 2 Ot{ LESS SIRHINGHA 66 HBC + K-P Al' 3 ~ 5 GEV/C 11/67

R14 Y»1(1660) INTO (5IGHA pf)/(sIGHA pl pl) (P3)/(P5)
R14 ~ 4 QR lESS CIRMINGHA 66 HBC + K-P AT 3 ~ 5 GEV/C ll/67

Pl
PZ
P3
P4
P5
P6

Y¹1{1765)
Yei(1765)
Ye) (1765)
Yei(1765)
Y»1(1765)
Y»1(1I65)

45 Yel(lro5) PARTIAL DECAY HQDES

tNTQ KSAR N

INTO LAMCOA rl
INTO SIGMA Pl
INTO SIGMA ETA
tNTO Y¹1(1385)Pt
LNTU Y¹0{1520)Pl

511517
SLSS 9
5205 8
521514
I'43S 8
U38S 8

ALEXANOE
ALVAREZ
BASTLEN2
SMI TH
HUM E
BERL EY
EBERHAR 0
LEVEGUE
LONDON
SMART
ARHENTER
BI RH INGH
ARNE NTE R
ARMENTE I
DAV I ES

62 CERN CONF 320
63 PRL 10 184
63 UCRL-10779 THESIS
63 ATHENS CONF 67
64 UCRL-11291 THESIS
64 OUBNA CONF t 565
65 PRL 14 466
65 PL 18 69
66 PR 143 1034
66 PRL 17 556
66 BERKELEY CONF
66 PR 152 1148
67 PL 24i3 196
67 CERN TC 67-17
67 PRL 18 62

PAPERS NOT REFERRco TO IN GATA CARCS ~

REFERENCES —Y»1(lee0)

ALEXANDERyJACOBS»KALSFLEISCHSH(LLERs+//LRL I
+ALSTON ~ FERRO-LUZZI I,U)tt ~ + I/LRL
P L BASTLEN //LRL I J
G A 5)sf)'H //LRL
D 0 HUWC //LRL
+CONNQLLYSHARtSRAHHSSTONEI. ILL ~ + //6NL IJP
+SHIVELYSRQSSSSIEGAL ~ FICENEC¹ + //LRLq{LL

+ //SACLAYiEPSGLASGOIRSLVPCQL ~ OXF ~ RTHFO JP
+RAUsSAMIQSyYAMAHOTQSGOLGCERGS+ I/BNL ~ SYCR IJ
W H SMAKteA KERNANSG E KALMCSSR I ELY//LRL IJP
ARHENTEROS 5 F LUZZ I » + I/CERN ~ HE IDEL ~ SACLAY IJP
61RHINGHAH ~ GLASGOW ~ I ~ C«Y OXFORDYRUOHERFORD
ARMENTtk05¹FERRQ LULLt+///CERNSHEIDSSACLAY JP
ARHENTEROSyFERRO"lULLL+/I/CERNSHELDRSACLAY
+GOWELL HATTERSLEY HOMER+I/8IRHISCAMB RUTH

Pl
P2
P3
P4
P5
P6

Y¹i{lte5) INTO K6AR N

Yei(1765) INTO LAMBDA Pl
Yle(1765) LNTQ Y¹G{1520)Pl
Yel(17o5) INTO Y¹1{1385)Pl
Y¹1(1765) INTO SIGMA Pf
Yei(1765) fhlto SIGMA ETA

45 Y¹1(1765)BRANCHING RATIOS

511S17
5185 9
L385IL
L435 8
5205 8
521514

Rl Y»1{lro5) INTO (KBAR N)/TOTAL (P 1)ITOTAL
Ri e ' 0 ~ 6 GALTIERt 63 HSC 0 K-P RVUE
Rl N 0«46 0 05 GELFANO 66 HSC 0 BGO PURE IMAG
Ri N 0«46 0 ' 05 LEVI SETT 66 RVGE SOHE REAL SIGO
Rl N RES + CIFFRACTIVE BGG FOR K-P EL. DATA ARE tN ARMENT er FtTS TOG.
Rl 0 34 KYCIA 67 CNTR TOTAL CRCSS-SEC ~ 8/67
Ri Qe53 CD 09 UHLIG 67 (»BC C
Rl 0«45 0 ' 02 As{MENTERL 67 HBC C K-P ELAST+CH EX 8/67
Rl 0«43 DAVEES 67 CNTR 11/66
Rl Q ~ «Q ~ «Q ««
R1 AVG «4538 0195 AVERAGF. (ERROR INCLUOCS SCALE FACTOR = 1 0)
R1 FIT ~ 466 ~ 017 VALUE FROM CQNSTRA I"ICO F IT

BAST ICN 1

t-ZAOEH

SLAT ER
LEE
SCHLELN

EBERHARD

63 PRL 10 188 P L BASTLENs J P BERGE //LRL IJ
REPLACEC SY BASTIEN Zs SUT SIMILAR ANO MORE RFACILY AVAILABLE'

63 PRL 11 47G TAHER-ZAOEHSPROWSEiSCHLEIN ~ SLATERS+ //UCLA JP
SEE Is)OTE FQLLQWLNG SCHLEIN bb.

e5 CAPS 10 1196 +CAUBCR, SCHI EIN, STORK, TICHO I/UCLA JP
66 PRL 17 45 Y Y LEE ~ D Q REEDER» R W HARl'UNG //WISC JP
66 UCLA-1016 P C SCHLEIN ~ T G l'RLPPE //UCLA JP

REANALYZES DATA OF TAMER-LalsEH 63 ANQ BASTIEN 63 AND AlL FUSLIShEC
LAMBDA Pl CROSS SECTLGR( DATA IN THE LIGHT ()F THE NQW KNOWN

Y»1(1765) AND RFVERSES THE MODEL-DEPENDENT CGNCLUSIQN OF TAHER-
ZADcH ON THE PREFERREC JP ASSIGNMENl' (FROM 3/2+ to 3/2-) ~

67 PREPRINT +PRIPSTEENSSHIVElY ~ KRUSE¹SWANSQN //LRLqtLL IJP

R2 Y
R2
R2
R2
R2 AVG
R2 FIT

»1(1765) ENTO
0«OSG
0«07

Q ~ « ~ Q

~ 0728
~ 072

R3
R3
R3
R3
R3 AVG

R3 FIT

Q «« ~ «.0840
«070

Y»1{1765) EMTQ
0 075
0« 12

(LAMBDA Pl)¹(KBAR N)/TOTAL»»2
0 ' 025 ARMENTERO 66 I!BC
0 ~ 01 SMART 66 OBC

Q ~ ~ ~

~
~ 0093 AVERAGE (ERROR Its)CLUDES SCALE FACTOR Rs l«0)
~ 007 VALUE FROM CONSTRAINED FIT

(Y¹0{1520) Pf )e{KBAR N) /TOTAL»»2 {P3¹Pl)/TOTAL»»2
0 ' 015 ARMENTERO 6o HSC, GHYPFRQNS FIN«ST.
0 ' 03 FENsTE'R 66 hBc GKBAR N FtN ~ ST««« ~

~ 0180 AVFRAGE (ERROR INCLUDES SCALE FACTOR "- 1 3)
Qlo VALUE FROV CohlSTRA INEQ F f 7e¹»e¹e»¹¹eee¹»¹»¹¹¹e¹¹ee¹¹¹e¹¹¹ee¹»¹»¹¹¹»¹e¹»

eeeeeeeee, eee»e¹»e¹e¹¹e»ee¹»e¹eeeeeee ee¹»eeeee ¹¹¹¹»e¹e"»e¹eeeeee

X l60 U56 Y»1( 1690¹ JP= ) l= 1

555 NOtE FRSCSCIIIG YRliliiii IISTIRGS

U58 Y»1(lbSO) PASS (HEV)

H 30 1715' 0 12 ' 0
H 53 1683' 0 15' 0
H Q ~ ~ \ ~ « ~ ~ \
H AVG 1702 512? 15 6098

COLLEY 67 HBC + K-P At 6 ~ 0 GEV/C 8/67
DERRICK 67 HSC + K-P AT 5 ~ 5 GEV/C 8/67

AVERAGE (ERROR Ii{CLUDt5 SCALE FACTOR & le 7)

U5{s Y¹1{16SO)WIDTH {HEV)

W 30 lory 0 35 ' 0 CQLLCY 67 HSC + K-P At 6 ~ 0 GEV/C 8/67
W 53 120' 30 ' DERRICK 67 HSl + K-P at 5 ~ 5 GEV/C 8/67
W Q ~ ~ « ~ « ~ Q Q

W AVG 111«5294 22»7777 AVERAGE {ERROR li)ICLUDES SCALE FACTO!{ = I ~ 0)

R4 Y»1(1765) INTO (Y»i(1385) Pf )e{KSAR N)/TOTAL»¹2 (P4»P1)/TOTAL»»2
R4 0«09 0 ' 03 ARMENTER2 67 I!GC 0 K-P To LAH ~ Pt PI 8/67
R4 ~ ~ ~ ««««Q ~
R4 F IT ~ 065 ~ 017 VALUIE FROM CONSTRAINED F IT

R5 Y»i(1765) INTO (SIGVIA Pt)e{KCAR N)/TOTAL ¹¹2 (P5¹P1)/TOTAL»»2
R5 0«005 0 ' 003 ARHEi(TERO 67 hSC C K-P TQ SIGMA Pl 8/67
R5 ~ ~ « ~ ~ ~ « ~ ~
R5 F I T ~ 005 ~ 003 VAL(SE FROM CQNSTRA(s{EO FIT

R6 Y»1(1765) lliTQ (LAMBDA PI )/(KBAR N) (P2)/{Pl)
R6 0 ' 33 0 ' U5 UHLIG 67 I-'BC C K-P ~ ~ 9 GEV/C
R6 ~ ~ ~ ~ . «« ~ « ~

R6 FET ~ 333 ~ 036 VALUE FROM CONSTRAINCD FIT

R7 Ye)( 1765) tNTO {Y»0(1525) ) I (K6AR N) (P3) /(Pl )
R7 u ~ 28 0.05 UHLIG 67 hSC 0 K-P ~ ~ 9 GEV/C
Rr ««« ~ ~ ~ » « ~

Rr FIT «32? ~ G43 VALLE FROM CQNSTRA (RIED F I'f

{258 Ye i(1690) PARTIAL DECAY 'MODES

Pl Yei(1690) INTO KCAR N

P2 Y»1(1690) INTO LAMBDA PI
p3 Y»1( 1690) tNTQ slGHA PI
P4 Yel(le90) INTO Y¹1{1385)PI

l258 Y¹1(1690]BRANCHING RATIOS

51151/
5185 9
5205
{2435 8

R8 Y»1(1765) LNTQ (Y»I(1385)/(KCAR N) {P4)/{Pl)
RB 0 25 0 G9 UHLIG 67 I-.SC 0 K-P ~ ~ 9 GEV/C
RB ~ ~ ~ ~ ~ ««Q ~
RB FIT ~ 299 ~ 076 VAL(FE FROM CONSTRAL&IEG F f T

R9 Ye){1765) ENTO(SIGMA ETA)/TOTAL (P6)/TOTAL
R9 0 ' 02 APPROX ARHENTERG 66 HDgc c-
R9

Rl Y
Rl
Rl
Rl
Rl AVG

{P2)/(Pi)
67 HSC + KQ tsAR F(NeSTATE 8/67
67 HBC + KO SAR F INeSTAl't 8/67

ei(1690) INTO {LAMGDA PI)/IKeAR N)
18 0 80 0 ~ 50 CQLLEY
15 0 6 0 ~ 4G DERRICK

« ~ ~ ~ Q» Q ~ Q

~ 6780 ~ 3123 AVERAGE {CRROR INCLUOtS SCALE FACTOR AC)

¹¹¹¹»¹»»e»»e»¹» »¹»¹»»»¹»»ee¹»¹»¹»¹ee¹e¹¹¹»ee¹»eee»» »¹»eee¹e¹e¹¹e»¹»»»
REFFRENCFS —Yel(1765)

R3 Y
R3
R3
R3
R3 AVG

»1(1690) INTO (Yel(1385) Pf)/{LAMBDA Pf) (P4)/(P2)
14 1 0 0«3 DERRICK 67 I'SC + LAMBDA 2PI F ~ S

0 ' 49 0 29 CQLLEY 67 HBC + LAHSDA 2PI F S»
~ ~ « « ~ Q ~ ~ ~

«7364 «2549 AVCRAGE (ERROR INCLUDES SCALE FaCTOR -" 1.2)

8/67
8/67

eeeeee eeeee¹eee eee»»e»e¹ ee¹¹»¹¹eee¹e»e¹e¹eee¹»¹¹e»eee»e»ee¹e e»e¹»»»ee

COLLEY 67 PL 248 489
DERRIcK 67 pRL 16 266

REFERENCES —Y¹1{16SQ)

+V ACDQNALO 5 HUSGRAV E+IS I »( G 5 IC 5 MP ( 5 OXF ~ RUTH
+FEELGS~LQKENSAMMARSGAVIS//ARGQNIRIE&NQRTHWE

R2 Y»1(1690) tNTQ (SIGYIA PI)/{LAIsDDA PI) (P31/(P2)
R2 0 ' 3 G«3 COLLEY 67 HSC + CHARG ~ SIGHA F AS 8/67
R2 OQ25 QR LESS DERRICK 67 I'BC + NEUTR«SIGMA F 5 8/67

GAL TEER I
ARMENTE R

~ BELL 1
SELL 2
FEN STER
GELFAND
LEVI SET
SMART

KYC I A

ARMENTEII
ARMENTL 1
A!IMENTc 2
OAV IES
UHL IG

o3 FPL 6 296
65 PL 19 33ij
66 PRL le 203
66 UCRL-16936 I'HESL 5
66 PRL 17 841
66 PRL 17 1224
6b BERKELEY C(YNF
66 PRL Lr 55e

67 PRIVaTE CCMI'
67 PL 24G 19L
e7 CcRN 67-17 TSP
67 ZE I T ~ PHYS«2025486
67 PRL lo 62
67 PR 155 1448

PAPERS NQT REFERRtC To IN DATA CARCS.

A SARBARQ-GALTIERI a IJUSSAIN RO TRIPP//LRL IJ
ARMENTERQSs + //CFRI'( ~ I-EIGELBJERG ~ SACLAY LJP
R 8 6ELLS R W BLRGES Y-L PAN R T PU //LRL LJP
R 8 BELL //LRL IJP
+GELFANGSHARMSENyl-StTTLS» //CHI SARG(CERN) I JP
+hARI' 5 EN ~ LEV I-ScT'I I 5 PREGAZZ I+IItF I NS 5 ARGON
R LEVI SETtl¹ E PREDALLI //CH I
W M SMAs(TEA KERNANSG E KALVUS ~ R P ELY//LRL EJP

F KYC{A //6NL I
ARMFNTFRQS ~ FERRO-LULLL¹///CERMRHELDYSACLAYEJP
ARMENTERUSsFERRG-LULLI+I//CERN HCIO SACLAYf JP
A!(MEN l'Et{OS 5 FERRO-LUL L I+///CE!I'sl ~ HE I 0 5 SACLAY
+COIYcLLSHATTERSLEY5HGIFER+//8 IRI!I t CAMB ~ RUTH
+CHARLTQiis CQNOQNSGLASSERS VCoh ~ +///MDsUSNRL

PAPERS NOT REFERRED TC IN GATA CARDS

MEYER 67 HEIGELBERG CONF ~ J HEYER — RAPPORTEUR ON BARYON RES«/SAClAY

ee¹e¹¹»¹¹¹¹¹¹»¹e¹»e»ee¹¹e¹¹¹»¹ee»»¹¹¹¹¹¹e»e¹e¹e¹e»»»»ee»¹¹»¹eeee¹e»e»e¹»¹e»¹¹»¹¹¹e»¹»»»»¹¹¹»¹»¹»¹e¹»»¹»¹»¹e¹»e¹¹$»ee»»»e¹¹¹¹¹¹eee¹¹¹e»»¹

YODH 65 ATHFNS CGNF 269 G 8 YODH //HARYLANO tJ
BIRGc 65 ATHENS CONF 296 +ELY ~ KALHUS ~ KERNAsl ~ LUUIESSAhOURLAS + I/LRL IJP

YQDI-; 65 AND 0(RGE 65 AAL' Pl{tCURSQRS QF UHLIG ee ANO bELl 66 '
ARMENTER 66 6ERKELEY CONF ~ ARMENTERQSgFERRO-LULL(+//CERNSHE)D ~ 55ACLAY

¹¹¹»ee»¹¹»»¹e¹e»¹¹»¹»»¹¹¹¹¹¹¹¹¹¹e¹»»¹¹»¹¹»»»¹»¹¹»¹»»¹¹¹¹e¹e¹»¹¹¹e¹»»»e¹e»e¹e»¹»»¹ee» ee¹»e»»»e ee»e»»»¹e »eeeeeeee »»¹¹eee¹»»»¹¹»»¹»e»»e¹»¹»ee

M

M

H'
M N

N N

M N

M

M

M AVG

17o5 0 10 G

1755 ' 0 10~ 0
1740»0 10' 0
1746 0 8 0
1756 0 11' 0
1758 ' 0 11' 0
RES ¹ GIFFRACT IVE IIGC
1776 0 6 ' 0
1766 0 4«0
1775' 0 5 ' 0
« r ~ « « « « r «

1766 8259 3 6065

GALI'EERI 63 DBC
As!MENTEi&Q 65 litiC
bELL 152 be DSc
FENSTER 66 HBC
GELFAND 66 hGC
LEVI SETT 66 i{VUE

FOR K-P EL« DATA ARE
SHART 66 OBC
ARMENTERI b7 HSC
OAVICS 67 CNTR

C K-D I 51 SEV/C
G K-P TQ Y¹f520 PI

K-N TQ Y¹1520 PI
0 K-P TQ Y»1520 PI

0 SGD PURE IMAG 8/67
SOME REAL bGG

IN ARMENT o7 FITS TQC
K-N TQ LAM Pt-

0 K-P ELAST+CH ~ EX 8/67
K-PE 0 TCTAL 11/66

AVERAGE {ERROR INCLUDES SCALE FACTOR TQ 1~ 5)

({785) 45 Y ~ 111255 JR=5/2-1 I=l 515

45 Y¹1(1765)MASS {MEV)

1780«0

10' 0

CLIME 66 DSC — K-N TQ SIG- FTA

57 Y¹i(1780) WIDTH {ISEV)

CL I NE 6b CBC

57 Yel(1780) PARTIAL OECAY MOliFS

5l Y¹1(17805 JP= ) I =II ((780) SIGMa ETR TRRSSHGLG EFFECT IRTERFRETRTIGR RS RSSGNRNCR
NoT CONCLUSIVE. SEE FERRO-LuLLI. ee«QMEIIEis FROM TABLE

57 Y*l(1780) MASS {MEV)

Pl
P2

Y¹1(178C) IIRITQ KBAR N

Y¹1(1780) ENTO SIGMA LTA
511517
520514
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- ANY CHARACTER IN THESE COLUMNS MEANS THAT THE DATA HAS NOT BEEN AVERAGED, —

BARYON RESONANCES

FERRO-LU 66 CcRKELEY lit3
CL INE 67 PL 256 41

REFcRENCcS -- Y»1{178C)

ARHcNT EROS+ F ERRQ-Lul I I +//C t RN ~ HE I GE 5 5 A CLAY

CL li4E 5 QLSSON/////////////////////(4(SCCt4S IN

PAPERS NOT REFERRED TQ IN CATA CARCS

15(i 0
21 ' 0

20G ~ 0

46 Y¹1(225C) W(GfH (hlEV)

BLANPIEC ' 65 ChlfR
17 ~ 0 ZL ~ G BOCK 65 hBC
20 ~ 0 KYC IA 67 CNTR 8/67

HEYER 67 HEIGELfFttG CONF ~ J MEYER — RAPPO(tTEUR QN cARYl)N RES ~ /SACLAY

ei»444 444$44441 sit»4444» ii44444«t tiii«ii«4 $4¹4$4444 4iii4¹ii4 »i4i»4444
4$»444 4t¹44$444 4$$»a¹a»a 444»44444 444444444 4444«$4»i i'44444444 4¹$44¹444 Pl

P2

Y»I(2250) PARTIAL DECAY htGI ES

Y»1 (2250) I)i'TQ KBAR N

Yel{2250) INtO KBAR N Pl
511517
SI IS17S

X ((9(5) 4e. Y»1( 1915~ JP=5/2+ ) I =1 F {5

PERHAPS S(JIJt SLIGHT RESERVAT IC'{ SHCLLG BE HcLC AGAINST
C(TPPLFTE ACCEPTAiVCE QF Tl'E INIFRPRETATIGI4 t)F THIS EFFECT
PIS {I) Bi(hG a RcSCNANCE {2) I;AVlkG JP = 5/2+

48 Y»l(2250) IJRAI4CHIhtG RATIUS

Ri Yel(2250) INTO (KBAR N)/TOTAL {P 1 ) /TOTAL
J IS NQ(' KNGWhl FOLLOW II4G IS ( J+1/2)4(KBAR N)/TOTAL

Rl 0.31 G. GZ KYC IA 67 Chl fR 8/67

H

H

M

H

H AVG

46 Y»1(191'5) MASS (MEV)

1942 ~ 0
1915 J
19.3'5 ~ 0

9NC
20 ~ 0

5 ~ G

BOCK
COOL
DAY IES

65 )JBt PBA'R P 5 ' 7 BcV/C
66 C.'(TR C- K-P5 0 TCTAL
66 CNfR K-PE U TCTAL ll/66

~ ~ e e ~ ~ ~ ~ ~

1905.5cc82 4.85GT AVERAGE (ERROR IIVCLUDFS SCALE FACTOR = I.G)

4u Y¹l{1915) 8 IGfH {MLV)

BLANPIEG 65 PRL 14 741
SOCK 65 PL ll 166
KYC IA 67 PRIVATE Ct.')'iM ~

+GRcEN 8tRG 5 I'UIEHE 5E K I ICI" I NG 5 + //YAL E (CGA )
+COUP ER5 F RCNCHTK INSET(45 + //CccRI45 SACLAY

F KYCIA //22I(L I

PAPERS NOT REFERRED TQ IN CATA CARCS ~

$$44»i»44 44»4$»4$$ 4i¹$»i»»4 t»44»ei»4 4444»$444 44»»$¹si¹ »$44¹»4»s

REFEREI4CES -- Yt 1(225C)

36 ~ 0 20 ~ 0 36 C

b5 ~ G

60 ~ 0 20e0
0 &G ~ 0 ZG ~ O

C LACK CF Dtt TA PREVcli IS AUTHORS

BOCK 65 HJ'5C

COOL bb CIITR C-
OAVIES bb CNfR 11/66
ARMENTER1 61 FBC GK-P t L +CH EXC 11/67

FRt)M DETER)t(N(49 I kAh(DI tHIS AMPLtTu 11/67
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R0$ENFELD ET AL. Data on Particles and Resonant States

ANY CHARACTER IN THESE COLUMNS MEANS THAT THE DATA HAS NDT SEEN AVERAGED.
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+ 0
Appendi~ I. partial Rates in K and K Decay

Table I.

I + = T + + r + = (6.65+.47)x%0 sec
Kg3 K 3 K3

I ~
- I'

K K g

(3.43 +.05) X l0 sec

The quantities of interest for snaking tests of
theoretical predictions regarding K decay are
usually partial decay rates for single channels or
special suxns of channels. It is not possible to corn-
pute the errors on surr s, difference, and ratios of
pa r tial decay rates from. the information given in
Table S because of the presence of off-diagonal terms
in the error matrix:. For this reason we give some
of these quantities below.

r
K

F
K

K
p, 3r

Ke3

1.iI +0.09.

The first result seems to show some disagree-
rnent with the prediction, but the errors should be
regarded with caution, in view of the internal dis-
agreements in the data. (Note the ideograrns in the
data listing for the charged K zneson. )

The three pion patios may be used in the follow-
ing tests of the AI = ~2 rule:

K ' K + - 02 m'm'i' i m m'

r
K7'

I'
K+

e3
0.70 +.04

3.28+.09
I

7'

2 4

'E+E gpf

r =r +r
0 0 0

Kg3 K 3 K

r
K'3

T' r
K 0 0 0 K + - 0

0 0

= (& l.77 +0.40)X40 sec6

0.78 +0.05

2.40 +0.2l

T 0K +-em m

3 2

0
0 O.o

K+

r
K+~i

44

I'

ZI' 4.04, a phase space factor,

The 1K rates are useful in testing the lep-
S3

tonic AI = — rule in the way suggested by Trilling.
~ 2.The predictions are

where Q = 1.49, QZ= 4.22, Q3
= 4.00, Q4

= i.24

are phase space factors given by Trilling, The
values in Table I lead to

R~ = l.15+0.II,

R3 = 0 85+0 04,

R = 1.02 + 0.03,

R4 = 0 95+0 09.

Here there xnay be significant disagreements with
the predictions. Consideration of the energy depen-
dence of the matrix element does not alter this con-
clusion. 2

T.
'

K

r
K

Froxn Table I,
1

S3
ZI +

r
K

p, 3
T'
Ke3

0.89 + 0.04

G. Trilling, K-Meson Decays, UCRL- &6473 (up-
dated froxn Argonne Conference proceedings,
f965, p. 1f5).

Z. T. Devlin and S. Barshay, Phys. Rev. Letters
49, 884 (f967).


