X (1775) 5/2— I(UP) = 1(37) Status: k%%

Discovered by GALTIERI 63, this resonance plays the same role as
cornerstone for isospin-1 analyses in this region as the A(1820)Fg5
does in the isospin-0 channel.

For most results published before 1974 (they are now obsolete), see
our 1982 edition Physics Letters 111B 1 (1982).

X(1775) MASS

VALUE (MeV) DOCUMENT ID TECN COMMENT

1770 to 1780 (= 1775) OUR ESTIMATE

1778+ 1 ZHANG 13A DPWA Multichannel

1778+ 5 GOPAL 80 DPWA KN — KN

1777+ 5 ALSTON-... 78 DPWA KN — KN

1774+ 5 GOPAL 77 DPWA K N multichannel

1775+10 BAILLON 75 IPWA KN — Ax

1774410 VANHORN 75 DPWA K~ p — Ax0

1772+ 6 KANE 74 DPWA KTp— Xnm

e o o We do not use the following data for averages, fits, limits, etc. ® o @

1772 or 1777 16 MARTIN 77 DPWA KN multichannel

1765 DEBELLEFON 76 IPWA K™ p — Ar0

5(1775) WIDTH

VALUE (MeV) DOCUMENT ID TECN COMMENT

105 to 135 (= 120) OUR ESTIMATE

131+ 3 ZHANG 13A DPWA Multichannel

137410 GOPAL 80 DPWA KN — KN

1164+10 ALSTON-... 78 DPWA KN — KN

130410 GOPAL 77 DPWA K N multichannel

125415 BAILLON 75 IPWA KN — Ax

146418 VANHORN 75 DPWA K p — Ax0

154410 KANE 74 DPWA K p— Xm

e o o We do not use the following data for averages, fits, limits, etc. e o @

102 or 103 16 MARTIN 77 DPWA KN multichannel

120 DEBELLEFON 76 IPWA K™ p — Ax0
X(1775) POLE POSITION

REAL PART

VALUE (MeV) DOCUMENT ID TECN COMMENT

17671’% 1 KAMANO 15 DPWA Multichannel

e o o \We do not use the following data for averages, fits, limits, etc. e o @
1759 ZHANG 13A DPWA Multichannel
1From the preferred solution A in KAMANO 15.

—2xIMAGINARY PART

VALUE (MeV) DOCUMENT ID TECN  COMMENT

1281‘; 2 KAMANO 15 DPWA Multichannel

e o o We do not use the following data for averages, fits, limits, etc. e o @

118 ZHANG 13A  DPWA Multichannel
2 From the preferred solution A in KAMANO 15.

Normalized residue in NK — X(1775) - NK

VALUE DOCUMENT ID TECN COMMENT
e o o We do not use the following data for averages, fits, limits, etc. e o @
0.3710-32 3 KAMANO 15 DPWA Multichannel

3 From the preferred solution A in KAMANO 15.
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Normalized residue in NK — X(1775) —» X«

VALUE DOCUMENT ID TECN COMMENT
e o o We do not use the following data for averages, fits, limits, etc. ® o @
0.1150-24 4 KAMANO 15 DPWA Multichannel

4From the preferred solution A in KAMANO 15.

Normalized residue in NK — X(1775) — A

VALUE DOCUMENT ID TECN COMMENT
e o o \We do not use the following data for averages, fits, limits, etc. ® o o
0.3250@157 5 KAMANO 15 DPWA Multichannel

5 From the preferred solution A in KAMANO 15.

Normalized residue in NK — X(1775) — X(1385)7, D-wave

VALUE DOCUMENT ID TECN COMMENT
e o o We do not use the following data for averages, fits, limits, etc. ® o @
0.3910137 6 KAMANO 15 DPWA Multichannel

6 From the preferred solution A in KAMANO 15.

Normalized residue in NK — X(1775) — X(1385)7, G-wave

VALUE DOCUMENT ID TECN COMMENT
e o o We do not use the following data for averages, fits, limits, etc. e o o
0.01290-58 7 KAMANO 15 DPWA Multichannel

7 From the preferred solution A in KAMANO 15.

X(1775) DECAY MODES

Mode Fraction (I';/T)
rn NK 37-43%
M, Anx 14-20%
N X 2-5%
r, X(1385)7 8-12%

s X (1385) 7, D-wave

e X(1385)m, $=3/2, D-wave

N,  X(1385)mw, 5=3/2, G-wave

g  A(1520)w, P-wave 17-23%
Mg X7om

rlo A(1232)R, D-wave

M1 NK*(892), S=1/2

Mo NK*(892), S=1/2, D-wave

M3 NK*(892), S=3/2, D-wave

The above branching fractions are our estimates, not fits or averages.

M4 NK*(892), S=3/2, G-wave

CONSTRAINED FIT INFORMATION

An overall fit to 7 branching ratios uses 18 measurements and one

constraint to determine 5 parameters. The overall fit has a X2 =
363.4 for 14 degrees of freedom.
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The following off-diagonal array elements are the correlation coefficients
<6xi6xj>/(6xi~6xj), in percent, from the fit to the branching fractions, x; =
I;/Tiotal- The fit constrains the x; whose labels appear in this array to sum to

one.

X2 | —44

x3 | -23 10

x | -2 -3 -4

x3 3 1 1 -84

X1 X2 X3 X4




X(1775) BRANCHING RATIOS

See “Sign conventions for resonance couplings” in the Note on A and X
Resonances. Also, the errors quoted do not include uncertainties due to
the parametrization used in the partial-wave analyses and are thus too

small.

F(NK)/Tiotal

VALUE DOCUMENT ID

TECN  COMMENT

r/T

0.37 to 0.43 OUR ESTIMATE
0.4214+0.020 OUR FIT Error includes scale factor of 2.5.
0.398+0.009 OUR AVERAGE

0.40 £0.01 ZHANG 13A
0.40 +0.02 GOPAL 80
0.37 £0.03 ALSTON-... 78

e o o We do not use the following data for averages, fits,

0.402 8 KAMANO 15

0.41 +0.03 GOPAL 77

0.37 or0.36 16 MARTIN 77
8 From the preferred solution A in KAMANO 15.

F(Z 1r) /Ttotal

VALUE DOCUMENT ID

DPWA Multichannel
DPWA KN — KN
DPWA KN — KN
limits, etc. @ o @

DPWA Multichannel
DPWA See GOPAL 80
DPWA K N multichannel

TECN  COMMENT

r3/T

e o o We do not use the following data for averages, fits,
0.042 9 KAMANO 15

9 From the preferred solution A in KAMANO 15.
I'(A7r)/|'tota|

VALUE DOCUMENT ID

limits, etc. @ @ ®

DPWA Multichannel

TECN _ COMMENT

ra/T

e o o We do not use the following data for averages, fits,

0.244 10 KAMANO 15
10 From the preferred solution A in KAMANO 15.

r(£(1385)1r ’ S=3/2 ' D-wave)/l'tom

VALUE DOCUMENT ID

limits, etc. @ o ®

DPWA Multichannel

TECN  COMMENT

Fe/T

e o o We do not use the following data for averages, fits,

0.309 11 KAMANO 15
11 From the preferred solution A in KAMANO 15.

M (X(1385)7, S=3/2, G-wave) /T otal

VALUE DOCUMENT ID

limits, etc. @ o @

DPWA Multichannel

TECN  COMMENT

r7/T

e o o \We do not use the following data for averages, fits,

not seen 12 KAMANO 15
12 Fom the preferred solution A in KAMANO 15.

r(NK*(892), S=1/2, D-wave) /Tiotal

VALUE DOCUMENT ID

limits, etc. @ o @

DPWA Multichannel

TECN  COMMENT

M2/l

e o o \We do not use the following data for averages, fits,
not seen 13 KAMANO 15
13 From the preferred solution A in KAMANO 15.

limits, etc. @ o @

DPWA Multichannel

r(NK*(892),S=3/2, D-wave) /Tqtal 3/l
VALUE DOCUMENT ID TECN COMMENT
e o o We do not use the following data for averages, fits, limits, etc. ® o @
0.003 14 KAMANO 15 DPWA Multichannel
14 From the preferred solution A in KAMANO 15.
r(NK*(892),5=3/2, G-wave) /Tiotal l1a/T

VALUE DOCUMENT ID

TECN  COMMENT

e o o We do not use the following data for averages, fits,
not seen 15 KAMANO 15
15 From the preferred solution A in KAMANO 15.

limits, etc. @ @ ®

DPWA Multichannel
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I(Am)/T(NK) M2/l NODE=B045R6
VALUE DOCUMENT ID TECN COMMENT NODE=B045R6
0.48+0.06 OUR FIT Error includes scale factor of 2.3.

0.3310.05 UHLIG 67 HBC K p0.9GeV/c

(r,-rf)‘/z/rtm. in NK — X(1775) — Am (r1r2)1/2/r
VALUE DOCUMENT ID TECN COMMENT
0.293+0.013 OUR FIT Error includes scale factor of 1.8.

0.295+0.012 OUR AVERAGE Signs on measurements were ignored. Error includes
scale factor of 1.4. See the ideogram below.

NODE=B045R2
NODE=B045R2

—0.31 +0.01 ZHANG 13A DPWA Multichannel

—0.28 +0.03 GOPAL 77 DPWA K N multichannel
—0.25 +0.02 BAILLON 75 IPWA KN — Ax

~028 TO04 VANHORN 75 DPWA K—p — Ax0
—0.25940.048 DEVENISH 74B Fixed-t dispersion rel.
e o o We do not use the following data for averages, fits, limits, etc. ® o @

—~0.29 or —0.28 16 MARTIN 77 DPWA KN multichannel
—0.30 DEBELLEFON 76 IPWA K™ p — Ar0

WEIGHTED AVERAGE
0.295+0.012 (Error scaled by 1.4)

Values above of weighted average, error,
and scale factor are based upon the data in
this ideogram only. They are not neces-
sarily the same as our ‘best’ values,
obtained from a least-squares constrained fit
utilizing measurements of other (related)
quantities as additional information.

X2

| ZHANG 13A DPWA 23

-------- GOPAL 77 DPWA 0.2

.......... BAILLON 75 IPWA 5.0

------- VANHORN 75 DPWA 0.1
-------- DEVENISH  74B _ 06

8.2

(Confidence Level = 0.083)
| | | | \ |

015 02 025 03 035 04 045 05

1 _
(r,-r,c)/2/rtotal in NK — X(1775) — Arm
(FiT )2/ oga in NK — E(1775) - E (rirs)2/r
VALUE DOCUMENT ID TECN COMMENT
0.090+0.009 OUR FIT Error includes scale factor of 1.4.
0.090+0.011 OUR AVERAGE Signs on measurements were ignored. Error includes

scale factor of 1.6. See the ideogram below.

NODE=B045R5
NODE=B045R5

+0.08 +0.01 ZHANG 13A DPWA Multichannel

+0.13 +0.02 GOPAL 77 DPWA K N multichannel
0.09 +0.01 KANE 74 DPWA K p— Xn

e o o We do not use the following data for averages, fits, limits, etc. e o @

+0.08 or 4+0.08 16 MARTIN 77 DPWA KN multichannel
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WEIGHTED AVERAGE
0.090+0.011 (Error scaled by 1.6)

’

Values above of weighted average, error,
and scale factor are based upon the data in
this ideogram only. They are not neces-
sarily the same as our ‘best’ values,
obtained from a least-squares constrained fit
utilizing measurements of other (related)
quantities as additional information.

2

X

—— ZHANG 13A DPWA 1.0
—_—t GOPAL 77 DPWA 4.0

—— N\ KANE 74  DPWA_ 0.0
5.0

(Confidence Level = 0.082)

0.05 0.1 0.15 0.2 0.25

1 —
(r,-r,c)/2/rtc>ta| in NK — X(1775) — X7

r(x(1385)x) /I (NK) Fa/T1 NODE=B045R8
VALUE DOCUMENT ID TECN COMMENT NODE=B045R8
0.79+0.11 OUR FIT Error includes scale factor of 3.2.

0.251+0.09 UHLIG 67 HBC K~ p 0.9 GeV/c

(FiT£)%2/T orat in NK — E(1775) — E£(1385)m, D-wave (rars)%/r NODE_Bo4sRa
VALUE DOCUMENT ID TECN COMMENT NODE=B045R4

0.155+0.024 OUR AVERAGE Signs on measurements were ignored. Error includes
scale factor of 3.5. See the ideogram below.

—0.12 +0.01 ZHANG 13A DPWA Multichannel
—0.18440.011 17 cAMERON 78 DPWA K™ p — X(1385)w
+0.20 +0.02 PREVOST 74 DPWA K™ N — X(1385)w
e o o We do not use the following data for averages, fits, limits, etc. @ o @
0.32 +0.06 SIMS 68 DBC K N— Anmw
0.24 +0.03 ARMENTEROS67C HBC K™ p — Anmw

WEIGHTED AVERAGE
0.155+0.024 (Error scaled by 3.5)

XZ
~~~~~~~ ZHANG 13A DPWA 123
-\ - - CAMERON 78 DPWA 6.9
- PREVOST 74 DPWA__ 50
24.3
(Confidence Level < 0.0001)
| | |
0.05 0.1 0.15 0.2 0.25 0.3

1 —_
(r,-r,c)/2/rtotal in NK — X(1775) — X(1385)m, D-wave
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I (A(1520) 7, P-wave) /T (NK) Mg/l

VALUE DOCUMENT ID TECN _ COMMENT

0.053+8:8gg OUR FIT Error includes scale factor of 11.8.

0.28 +0.05 UHLIG 67 HBC K~ p 0.9 GeV/c
(FiT£)%2/Teoat in NK — E(1775) — A(1520)7, P-wave (rare)2/r
VALUE DOCUMENT ID TECN COMMENT

0.10 £0.06 OUR FIT Error includes scale factor of 11.5.
0.20 +£0.07 OUR AVERAGE Signs on measurements were ignored. Error includes
scale factor of 10.7. See the ideogram below.

—0.06 +0.01 ZHANG 13A DPWA Multichannel

—0.305+0.010 18 CAMERON 77 DPWA K~ p — A(1520)70
0.31 £0.02 BARLETTA 72 DPWA K~ p — A(1520)=0
0.27 +0.03 ARMENTEROS65C HBC K~ p — A(1520)70

WEIGHTED AVERAGE
0.20+0.07 (Error scaled by 11.)

Values above of weighted average, error,
and scale factor are based upon the data in
this ideogram only. They are not neces-
sarily the same as our ‘best’ values,
obtained from a least-squares constrained fit
utilizing measurements of other (related)
quantities as additional information.

2
X
I - K EEEEE ZHANG 13A DPWA 196.3
------ CAMERON 77 DPWA 110.0
~~~~~ BARLETTA 72 DPWA 30.2
------- ARMENTEROS65C HBC 54
341.9
(Confidence Level < 0.0001)
| | | | J

0 0.1 0.2 0.3 0.4 0.5 0.6

1 —
(r,-r,c)/2/rtc>ta| in NK — X(1775) — A(1520)7, P-wave

F(Z1r7r)/l't°ta| Mo/l
VALUE DOCUMENT ID TECN COMMENT

e o o We do not use the following data for averages, fits, limits, etc. ® o @

0.12 19 ARMENTEROS68C HDBC K~ N — Xnx
(FiT£) 2/ sorat in NK — E(1775) — A(1232)K, D-wave (Fa10) /1
VALUE DOCUMENT ID TECN COMMENT

+0.06+0.03 ZHANG 13A DPWA Multichannel
(FiT£)%2/Tsorat in NK — E(1775) — NK*(892), S=1/2 (M) /r
VALUE DOCUMENT ID TECN COMMENT

+0.0440.01 ZHANG 134 DPWA Multichannel

(r,-rf)l/z/rm. in NK — X(1775) - N'K*(892),S=3/2, D-wave
(FaF1s)%/r

VALUE DOCUMENT ID TECN  COMMENT
+0.0410.01 ZHANG 134 DPWA Multichannel

X(1775) FOOTNOTES

16 The two MARTIN 77 values are from a T-matrix pole and from a Breit-Wigner fit.
17 The CAMERON 78 upper limit on G-wave decay is 0.03.

8 This rate combines P-wave- and F-wave decays. The CAMERON 77 results for the
separate P-wave- and F-wave decays are —0.303 + 0.010 and —0.037 4+ 0.014. The
published signs have been changed here to be in accord with the baryon-first convention.

19 For about 3/4 of this, the X 7 system has | = 0 and is almost entirely A(1520). For the
rest, the X7 has | = 1, which is about what is expected from the known X(1775) —
3 (1385) 7 rate, as seen in A,
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KAMANO 15

ZHANG 13A

PDG 82

GOPAL 80

ALSTON-... 78
Also

CAMERON 78
CAMERON 7

GOPAL 77
MARTIN 77
Also
Also
DEBELLEFON 76
BAILLON 75

VANHORN 75
Also

DEVENISH 74B

KANE 74

PREVOST 74

BARLETTA 72

Also
ARMENTEROS 68C
SIMS 68
ARMENTEROS 67C
UHLIG 67
ARMENTEROS 65C
GALTIERI 63

X(1775) REFERENCES
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