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K* MASS

VALUE (MeV) DOCUMENT ID TECN CHG COMMENT
493.6771+0.016 OUR FIT Error includes scale factor of 2.8.
493.6771+0.013 OUR AVERAGE Error includes scale factor of 2.4. See the ideogram

below.

493.696 +0.007 1 DENISOV 91 CNTR - Kaonic atoms
493.636+0.011 2 GALL 88 CNTR - Kaonic atoms
493.64040.054 LUM 81 CNTR -— Kaonic atoms
493.670+0.029 BARKOV 79 EMUL + ete™ — KTK—™
493.657+0.020 2 CHENG 75 CNTR — Kaonic atoms
493.691+0.040 BACKENSTO..73 CNTR - Kaonic atoms

o o o We do not use the following data for averages, fits, limits, etc. ® o o
493.631+0.007 GALL 88 CNTR — K~ Pb (9— 8)
493.6754+0.026 GALL 88 CNTR - K~ Pb (11— 10)
493.709+0.073 GALL 88 CNTR — K~ W (9— 8)
493.806+0.095 GALL 88 CNTR — K~ W (11— 10)
493.640+0.02240.008 3 CHENG 75 CNTR - K~ Pb (9— 8)
493.658+0.0194+0.012 3 CHENG 75 CNTR - K~ Pb (10— 9)
493.638+0.0354+0.016 3 CHENG 75 CNTR - K~ Pb (11— 10)
493.753+0.042+0.021 3 CHENG 75 CNTR — K~ Pb (12— 11)
493.74240.08140.027 3 CHENG 75 CNTR — K~ Pb (13— 12)

1 Error increased from 0.0059 based on the error analysis in IVANOV 92.

2 This value is the authors’ combination of all of the separate transitions listed for this
paper.

3 The CHENG 75 values for separate transitions were calculated from their Table 7 transi-
tion energies. The first error includes a 20% systematic error in the noncircular contam-
inant shift. The second error is due to a &5 eV uncertainty in the theoretical transition
energies.
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WEIGHTED AVERAGE
493.677+0.013 (Error scaled by 2.4)

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.

2
X
~~~~~~ DENISOV 91 CNTR 7.7
~~~~~~~~~~~~ GALL 88 CNTR 136
et b LUM 81 CNTR

~~~~~~ BARKOV 79 EMUL 0.1

~~~~~~ CHENG 75 CNTR 1.0

-~ - - BACKENSTO..73 CNTR_ 0.1

22.4

(Confidence Level = 0.0002)
| | | J

493.55 493.6 493.65 493.7 493.75 493.8 493.85

m .+ (MeV)
Test of CPT.
VALUE (MeV) EVTS DOCUMENT ID TECN CHG
—0.032+0.090 1.5M 4 FORD 72 ASPK +

4FORD 72 uses m_, — m__ = +28 + 70 keV.
s ™

K* MEAN LIFE

VALUE (1078 s) EVTS DOCUMENT ID TECN  CHG COMMENT
(1.2380+-0.0021) OUR FIT  Error includes scale factor of 1.9.
(1.2379+-0.0021) OUR AVERAGE Error includes scale factor of 1.9. See the ideogram

below.

1.234740.0030 15M 5 AMBROSINO 08 KLOE 4+ ¢ — KT K—
1.2451+0.0030 250k KOPTEV 95 CNTR K at rest, U target
1.2368+0.0041 150k KOPTEV 95 CNTR K at rest, Cu target
1.2380+0.0016 3M oTT 71 CNTR + K at rest
1.227240.0036 LOBKOWICZ 69 CNTR + K in flight
1.2443+0.0038 FITCH 658 CNTR + K at rest

e o o We do not use the following data for averages, fits, limits, etc. ® o o
1.241540.0024 400k 6 KOPTEV 95 CNTR K at rest

1.221 +0.011 FORD 67 CNTR =+

1.231 4+0.011 BOYARSKI 62 CNTR +
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S Result obtained by averaging the decay length and decay time analyses taking correlations
into account.

6 KOPTEV 95 report this weighted average of their U-target and Cu-target results, where
they have weighted by 1/ rather than 1/02.

WEIGHTED AVERAGE
1.2379+0.0021 (Error scaled by 1.9)

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

"""""" AMBROSINO 08 KLOE 1.2

-+ - KOPTEV 95 CNTR 5.7

“N\- - - - KOPTEV 95 CNTR 0.1
""""" oTT 71 CNTR 0.0
------ -+ - LOBKOWICZ 69 CNTR 8.9
-+ - FITCH 65B CNTR __ 2.8

18.6

(Confidence Level = 0.0022)
| | J

1.21 1.22 1.23 1.24 1.25 1.26 1.27

KT mean life (10_8 s)

(TK+ - TK=)/ T average

This quantity is a measure of CPT invariance in weak interactions.

VALUE (%) DOCUMENT ID TECN
0.10 £0.09 OUR AVERAGE Error includes scale factor of 1.2.

—-0.4 =£04 AMBROSINO 08 KLOE
0.09040.078 LOBKOWICZ 69 CNTR
0.47 +£0.30 FORD 67 CNTR

A REVIEW GOES HERE — Check our WWW List of Reviews

K+ DECAY MODES

K™ modes are charge conjugates of the modes below.

Scale factor/
Mode Fraction (I';/T) Confidence level
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Leptonic and semileptonic modes

o etu, ( 1.584:£0.020) x 10~5
M, uhy, ( 6355 +0.11 )% S=1.2
r; a%etu, ( 5.07 £0.04 )% S=2.1
Called K:3.
ry  =utw, ( 3.353+0.034) % S=18
Called K ;.
s m07x0ety, ( 22 +04 )x1075
e 7 n eTv, ( 409 £0.10 ) x 107>
r; ata uty, ( 14 £09 )x107°
rg  m0n070ety, < 35 x 1076 CL=00%
Hadronic modes
g atad ( 20.66 +£0.08 ) % S=1.2
Mo nta0xn0 ( 1.76140.022) % S=1.1
M1 #tata™ ( 5.59 +£0.04 )% S=1.3
Leptonic and semileptonic modes with photons
Mo phuv,y [ab] ( 62 +08 )x1073
M3 ptv,v(SDT) [cd] ( 1.33 £0.22 )x 107>
M4 ptv,v(SDTINT) [cd] < 27 x 1072 CL=90%
M5 ptv,v(SD™ + SDTINT) [cd] < 26 x 10~% CL=90%
M6 et ey ( 94 404 )x10°
M7 mety.y [a,b] ( 256 +0.16 ) x 10~4
Mg n%etv.v(SD) [cd] < 53 x 1075 CL=90%
Mo mutv,y [a,6] ( 1.25 £0.25 ) x 1075
Mo 7m0t uey < 5 % 10~6 CL=90%
Hadronic modes with photons or £¢ pairs
My 7 7%(INT) (- 42 +09 )x107°
[ w70~ (DE) [ae] ( 6.0 +04 )x1070
Moz 7T 70 7T0’)/ [a,b] ( 7.6 fgg ) x 1070
Mo 7ioto— [a.b] ( 1.04 +£0.31 )x 104
M5 mhyy [( ( 1.10 £0.32 )x 1070
Mg 713y [ < 1.0 x 1074 CL=90%
M7 7TeTe v ( 119 +£0.13 ) x 10~8
Leptonic modes with ££ pairs
Mg et vy < 6 x 1072 CL=90%
Fog ptv,vo < 60 x 1070 CL=90%
M50 etveete ( 248 +£0.20 )x 108
M31 phy,ete” ( 7.06 £0.31 ) x 10~8
F3p e vepuTpu™ ( 17 +05 )x10~8
M3z pT Yy wpT < 41 x 10~7 CL=90%
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Lepton Family number (LF), Lepton number (L), AS = AQ (SQ)
violating modes, or AS = 1 weak neutral current (51) modes

M54 wmhnTe T, SQ < 12 x 1078 CL=90%
M35 7ratpu~ 7, 5Q < 30 x 1070 CL=95%
M3 meTe s1 ( 3.00 +£0.09 ) x 10~/

M3 wtptp™ s1 ( 94 406 )x1078 s=26
Mg 7Tvw s1 ( 17 +11 )x10-10

M9 ntnluw S < 43 x 1075 CL=90%
Fa0 p vete™ LF < 20 x 1078 CL=90%
Fa1 1 Ve LF  [fl< 4 x 1073 CL=90%
Fap 7hpte LF < 13 x 10711cL=090%
M43 mhp et LF < 52 x 10~ 10CL=90%
Faa 7 ptet L < 50 x 10~ 10CL=90%
Fa5 7 eTem L < 64 x 10~10CL=90%
Fag 7 ptpt L [fl< 11 x 1079 CL=90%
Fa7 ph o, L [fl < 33 x 1073 CL=90%
Mg nletm, L < 3 x 10~3 CL=90%
Fa9g 717 g] < 23 x 1079 CL=90%

[a] See the Particle Listings below for the energy limits used in this mea-
surement.

[b] Most of this radiative mode, the low-momentum ~ part, is also included
in the parent mode listed without v's.

[c] Structure-dependent part.

[d] See the “Note on 7+ — ¢+ v~ and KT — ¢+ 1~ Form Factors” in the
7+ Particle Listings for definitions and details.

[e] Direct-emission branching fraction.
[f] Derived from an analysis of neutrino-oscillation experiments.

[g] Violates angular-momentum conservation.
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CONSTRAINED FIT INFORMATION

An overall fit to the mean life, a decay rate, and 13 branching
ratios uses 32 measurements and one constraint to determine 8
parameters. The overall fit has a X2 = 51.8 for 25 degrees of
freedom.

The following off-diagonal array elements are the correlation coefficients
<5pi6pj>/(5pi-5pj), in percent, from the fit to parameters p;, including the branch-
ing fractions, x; = T;/Tiota). The fit constrains the x; whose labels appear in this
array to sum to one.

X3 —64
Xg —62 90
X, -3 4 3
Xg —65 1 -1 0
X10 —13 —6 —6 0 —6
X11 =21 -9 -9 0 -10 3
r 5 2 2 0 2 -1 24

X2 X3 X4 X5 Xg X10 X11

Mode Rate (108 s_l) Scale factor
M, uhy, 0.5133 40.0013 1.5
r; 7letu, 0.0410 +0.0004 2.1
Called KT,
ry  mOutu, 0.027080.00028 1.9
+
Called Ku3'
0.0 0.35 -
s, 7070t u, 177 to33 )x1073
g =tx° 0.1669 +0.0007 1.3
Mo nta0%x0 0.01423-0.00018 1.1
M, ntata~ 0.04518+0.00029 1.2

K* DECAY RATES

I'(/.[" VI‘) )
VALUE (10° s—1) DOCUMENT ID TECN  CHG

51.33+0.13 OUR FIT Error includes scale factor of 1.5.

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

51.2 +0.8 FORD 67 CNTR &+
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Mrtata™) M1
VALUE (10° s—1) EVTS DOCUMENT ID TECN  CHG

(4.518+-0.029) OUR FIT Error includes scale factor of 1.2.

4.511+0.024 7 FORD 70 ASPK

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

4.529+0.032 3.2M 7 FORD 70 ASPK

4.49640.030 7 FORD 67 CNTR +

7 First FORD 70 value is second FORD 70 combined with FORD 67.

(F(K*) — F(K7)) / [(K)
Kt - p* v, RATE DIFFERENCE/AVERAGE

Test of CPT conservation.
VALUE (%) DOCUMENT ID TECN

—0.5410.41 FORD 67 CNTR

K* — a*xtx— RATE DIFFERENCE/AVERAGE

Test of CP conservation.

VALUE (%) EVTS DOCUMENT ID TECN CHG
0.080.12 8 FORD 70 ASPK

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

—0.02+0.16 9SMITH 73 ASPK +
0.1040.14 32M  8FORD 70 ASPK

—0.50+0.90 FLETCHER 67 OSPK

—0.04+0.21 8 FORD 67 CNTR

8 First FORD 70 value is second FORD 70 combined with FORD 67.
9SMITH 73 value of KT — 7t x+ 7= rate difference is derived from SMITH 73 value
of K — %270 rate difference.

K* — a*7070 RATE DIFFERENCE/AVERAGE

Test of CP conservation.

VALUE (%) EVTS DOCUMENT ID TECN  CHG
0.0 +£0.6 OUR AVERAGE
0.08+0.58 SMITH 73 ASPK =+
—1.1 £1.8 1802 HERZO 69 OSPK

K* — %70 RATE DIFFERENCE/AVERAGE

Test of CPT conservation.
VALUE (%) DOCUMENT ID TECN

0.8+1.2 HERZO 69 OSPK

K+ — n*704 RATE DIFFERENCE/AVERAGE

Test of CP conservation.

VALUE (%) EVTS DOCUMENT ID TECN  CHG COMMENT
0.9+3.3 OUR AVERAGE

0.8£5.8 2461 SMITH 76 WIRE =+ E, 55-90 MeV
1.0+£4.0 4000 ABRAMS 738 ASPK =+ E, 51-100 MeV
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K+ BRANCHING RATIOS

Leptonic and semileptonic modes

I'(e"‘Ve)/F(u"‘V,‘) M/l
See the note on “Decay Constants of Charged Pseudoscalar Mesons” in the D:—
Listings.

VALUE (units 1075) EVTS DOCUMENT ID TECN CHG

2.493+0.025+0.019 138K 10 AMBROSINO 09 KLOE +
o o o We do not use the following data for averages, fits, limits, etc. ® o o

2.51 £0.15 404 HEINTZE 76 SPEC +
2.37 +0.17 534 HEARD 758 SPEC +
2.42 £0.42 112 CLARK 72 OSPK +

10 The ratio is defined to include internal-bremsstrahlung, ignoring direct-emission contribu-
tions. AMBROSINO 09E determined the ratio from the measurement of (K — ev (),
E, <10 MeV) / T(K — pv(vy)). 89.8% of K — ev(y) events had E. <10 MeV.

r(M+ Vp)/ Mtotal r2/T
See the note on “Decay Constants of Charged Pseudoscalar Mesons” in the D:_
Listings.

VALUE (units 1072) EVTS DOCUMENT ID TECN CHG COMMENT

63.55+0.11 OUR FIT Error includes scale factor of 1.2.
63.60+0.16 OUR AVERAGE
63.664+0.09+0.15 865k 11 AMBROSINO 06A KLOE -+

63.24+0.44 62k CHIANG 72  OSPK + 1.84 GeV/c Kt
11 Fully inclusive. Used tagged kaons from ¢ decays.
0
r(ﬂ' et Ve) /Ttotal rs/T
VALUE (units 10_2) EVTS DOCUMENT ID TECN CHG COMMENT

5.07 £0.04 OUR FIT Error includes scale factor of 2.1.
4.94 +0.05 OUR AVERAGE

4.96540.038 +0.037 12 AMBROSINO 08A KLOE =+

4.86 +0.10 3516 CHIANG 72 OSPK +  1.84 GeV/c KT
e o o We do not use the following data for averages, fits, limits, etc. ® o o

47 403 429 SHAKLEE 64 HLBC +

50 =+05 ROE 61 HLBC —+

12 pepends on KT lifetime 7. AMBROSINO 08A uses PDG 06 value of 7 = (1.2385 =
0.0024) x 108 sec. The correlation between K:3 and K:3 branching fraction mea-
surements is 62.7%.

0
F(m%etwe)/T(uty,) 3/l2
VALUE EVTS DOCUMENT ID TECN CHG
0.0798+0.0008 OUR FIT Error includes scale factor of 1.9.

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

0.069 =0.006 350 ZELLER 69 ASPK +
0.0775+0.0033 960 BOTTERILL 68C ASPK -+
0.069 =0.006 561 GARLAND 68 OSPK +
0.0791+0.0054 205 13 AUERBACH 67 OSPK +
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13 AUERBACH 67 changed from 0.0797 + 0.0054. See comment with ratio (0 uT v,/
F(u"" VM). The value 0.0785 £ 0.0025 given in AUERBACH 67 is an average of
AUERBACH 67 T (r0eTv,) /M (utv,) and CESTER 66 T (n” e+ue)/[r(u+ v,) +

r (7T+ WO)} .
r(n%et ue)/[r(,ﬁ vu) + T (rt 7r°)] r3/(M2+lg)
VALUE (units 10~2) EVTS DOCUMENT ID TECN  CHG

6.024+0.06 OUR FIT Error includes scale factor of 2.1.
6.024+0.15 OUR AVERAGE

6.16+0.22 5110 ESCHSTRUTH 68 OSPK +
5.89+0.21 1679 CESTER 66 OSPK -+
e o o We do not use the following data for averages, fits, limits, etc. ® o o
5.9240.65 14 WEISSENBE... 76 SPEC +

14v/alue calculated from WEISSENBERG 76 (7r0 ev), (uv), and (7771'0) values to eliminate
dependence on our 1974 (7r27r0) and (rnt 77 fractions.

F(n%e*ve)/[[(x®utv,) + T (xta0) + T (ata070)] I3/(Fa+T9+T10)

VALUE EVTS DOCUMENT ID TECN CHG

0.1968+0.0016 OUR FIT Error includes scale factor of 2.4.

0.1962-0.0008 +0.0035 71k SHER 03 B865 +

M(x%etve) /T (nt x0) EVAN
VALUE EVTS DOCUMENT ID TECN CHG COMMENT
0.2455+4-0.0023 OUR FIT Error includes scale factor of 2.6.

0.24701+0.0009+0.0004 387k BATLEY 07A NA48 +

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

0.221 +0.012 786 15 Lucas 738 HBC — Dalitz pairs only

15 ycAs 738 gives N(Kg3) = 786 £ 3.1%, N(27) = 3564 £ 3.1%. We use these values
to obtain quoted result.

I'(1r° etve)/M(ntatn™) M3/

VALUE EVTS DOCUMENT ID TECN CHG
0.907+0.010 OUR FIT Error includes scale factor of 1.6.

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

0.86740.027 2768 BARMIN 87 XEBC +
0.856+0.040 2827 BRAUN 75 HLBC +
0.8500.019 4385 16 HAIDT 71 HLBC +
0.846 +0.021 4385 16 EICHTEN 68 HLBC +
0.94 +0.09 854 BELLOTTI 678 HLBC

0.90 +0.06 230 BORREANI 64 HBC +

16 HAIDT 71 is a reanalysis of EICHTEN 68. Not included in average because of large
discrepancy in F(WO wt u)/r(ﬂo eT v) with more precise results.
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r(ﬂ.O F‘+ Vy)/rtotal r4/r
VALUE (units 10_2) EVTS DOCUMENT ID TECN CHG COMMENT
3.353+0.034 OUR FIT Error includes scale factor of 1.8.

3.24 +0.04 OUR AVERAGE

3.233+0.029+0.026 17 AMBROSINO 08A KLOE =+

3.33 £0.16 2345 CHIANG 72 OSPK + 1.84 GeV/c KT
e o o We do not use the following data for averages, fits, limits, etc. ® o o

2.8 +0.4 18 TAYLOR 50 EMUL +

17 Depends on KT lifetime 7. AMBROSINO 08A uses PDG 06 value of 7 = (1.2385 +

0.0024) x 108 sec. The correlation between K:3 and K:3 branching fraction mea-

18 surements is 62.7%.
Earlier experiments not averaged.

0
M(x%ut VI‘) /T (ut VM) F4/T2
VALUE EVTS DOCUMENT ID TECN CHG
0.0528+0.0006 OUR FIT Error includes scale factor of 1.8.

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

0.054 +0.009 240 ZELLER 69 ASPK +
0.0480+0.0037 424 19GARLAND 68 OSPK +
0.0486 - 0.0040 307 20 AUERBACH 67 OSPK +

19 GARLAND 68 changed from 0.055 4+ 0.004 in agreement with p-spectrum calculation
of GAILLARD 70 appendix B. L.G.Pondrom, (private communication 73).

20 AUERBACH 67 changed from 0.0602 4 0.0046 by erratum which brings the p-spectrum
calculation into agreement with GAILLARD 70 appendix B.

I'(7r0 put V,‘) / F(7r° et ve) F4/T3
VALUE EVTS DOCUMENT ID TECN  CHG COMMENT

0.6608+0.0030 OUR FIT Error includes scale factor of 1.1.
0.6618+0.0027 OUR AVERAGE

0.663 +0.003 +0.001 77k BATLEY 07A NA48 +
0.671 +0.007 +0.008 24k HORIE 01 SPEC

0.670 +0.014 22 HEINTZE 77 SPEC +

0.667 +0.017 5601 BOTTERILL 688 ASPK -+

e o o We use the following data for averages but not for fits. e e e

0.651140.0064 21 AMBROSINO 08A KLOE +

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

0.608 +0.014 1585 23 BRAUN 75 HLBC +

0.705 +0.063 554 24 Lucas 738 HBC — Dalitz pairs only
0.698 +0.025 3480 25 CHIANG 72 OSPK + 184 GeV/c KT
0.596 +0.025 26 HAIDT 71 HLBC +

0.604 +0.022 1398 26 EICHTEN 68 HLBC

0.703 +0.056 1509 CALLAHAN 668 HLBC

21 Not used in the fit. This result enters the fit via correlation of K+

3 and Klj_3 branching
5 fraction measurements of AMBROSINO 08A.
HEINTZE 77 value from fit to Ay. Assumes p-e universality.

23 BRAUN 75 value is from form factor fit. Assumes p-€e universality.
24 LUCAS 738 gives N(KM3) = 554 £ 7.6%, N(Ko3) = 786 £ 3.1%. We divide.

25 CHIANG 72 T(x0uty,)/T(r0eTv,) is statistically independent of CHIANG 72
0
r(m “+Vu)/rtotal and F(7r0e+ ve)/Ttotal-

26 HAIDT 71 is a reanalysis of EICHTEN 68. Not included in average because of large
discrepancy with more precise results.
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[F (R ) + T (1 7)] Teoga (Fa+To)/T
We combine these two modes for experiments measuring them in xenon bubble cham-
ber because of difficulties of separating them there.

VALUE (units 10_2) EVTS DOCUMENT ID TECN CHG

24.0210.08 OUR FIT Error includes scale factor of 1.2.

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

25.4 40.9 886 SHAKLEE 64 HLBC +
23.4 +1.1 ROE 61 HLBC +

0 0
M@ u*y,)/r(xt o) F4/o
VALUE EVTS DOCUMENT ID TECN  CHG
0.16371+0.0006+0.0003 77k BATLEY 07A NA48 =+
I'(1r° put u,,)/r(qr"‘ at 1r‘) F4/T11
VALUE EVTS DOCUMENT ID TECN CHG COMMENT

0.599+0.007 OUR FIT Error includes scale factor of 1.6.
e o o We do not use the following data for averages, fits, limits, etc. ® o o

0.5034-0.019 1505 27 HAIDT 71 HLBC +
0.5104-0.017 1505 27 EICHTEN 68 HLBC +
0.63 +0.07 2845 28 Bjg| 658 BC +  HBC+HLBC

2T HAIDT 71 is a reanalysis of EICHTEN 68. Not included in average because of large
discrepancy in r(Tl'O wt u)/F(TrO eT 1) with more precise results.
28 Error enlarged for background problems. See GAILLARD 70.

(770 et ve) /Tiotal Ms/T
VALUE (units 10_5) EVTS DOCUMENT ID TECN  CHG

(2.24+-0.4) OUR FIT

2.5410.89 10 BARMIN 888 HLBC +

M(7%n%et ve) /T (70€et ve) Ms/l3
VALUE (units 10_4) EVTS DOCUMENT ID TECN  CHG

(4.3+0.9-0.7) OUR FIT
(4.141.0-0.7) OUR AVERAGE

42739 25 BOLOTOV 868 CALO —
38739 2 LJUNG 73 HLBC +
Mrta—etye)/M(xtatn™) le/M11
VALUE (units 10=4) EVTS DOCUMENT ID TECN  CHG
(7.31+-0.16) OUR AVERAGE

7.35+0.01+0.19 388k 29 PISLAK 01 B865

7.2140.32 30k ROSSELET 77 SPEC +

o o o We do not use the following data for averages, fits, limits, etc. ® o o
7.364+0.68 500 BOURQUIN 71 ASPK

7.0 £0.9 106 SCHWEINB... 71 HLBC +
5.83+0.63 269 ELY 69 HLBC +
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29 PISLAK 01 reports [(7 T 7~ et 1) /Tiopa)= (4.109 & 0.008 £ 0.110) x 102 using the

PDG 00 value I(nt 7t 77)/Fora= (5.59 % 0.05) x 1072, We divide by the PDG
value and unfold its error from the systematic error. PISLAK 03 and PISLAK 10A give
additional details on the branching ratio measurement and give improved errors on the

S-wave - scattering length: a9 = 0.235 4 0.013 and a2 = —0.0410 + 0.0027.

0~ (VI
M(xt 7~ utv,) /Miotal F7/T
VALUE (units 1075) EVTS DOCUMENT ID TECN CHG
e o o We do not use the following data for averages, fits, limits, etc. ® o o
+0.54

0.77_0.50 1 CLINE 65 FBC +
Mrta=pty,)/M(rtata™) rz/Tua
VALUE (units 1074) EVTS DOCUMENT ID TECN CHG

2.57+1.55 7 BISI 67 DBC +
e o o We do not use the following data for averages, fits, limits, etc. ® o o
~ 25 1 GREINER 64 EMUL +
I'(7r0 mOn0et Ve)/Ttotal rg/T
VALUE (units 10_6) CL% EVTS DOCUMENT ID TECN CHG
<35 90 0 BOLOTOV 88 SPEC -—
e o o We do not use the following data for averages, fits, limits, etc. ® o o
<9 90 0 BARMIN 92 XEBC +

Hadronic modes

I (r+x0) /Teotal Fo/T
VALUE (units 10_2) EVTS DOCUMENT ID TECN CHG COMMENT
20.66+0.08 OUR FIT Error includes scale factor of 1.2.

20.701+0.16 OUR AVERAGE Error includes scale factor of 1.8.

20.6540.05-0.08 1.4M 30 AMBROSINO 08E KLOE + ¢ — KTK—
21.18+0.28 16k CHIANG 72 OSPK +  1.84 GeV/c KT
e o o We do not use the following data for averages, fits, limits, etc. ® o o
21.0 +£0.6 CALLAHAN 65 HLBC See I'g/T11

30 Fully inclusive of final-state radiation. The branching ratio is evaluated using KT lifetime,

7= 12.385 ns.

M(xta0)/r(ztata) Fo/T11

VALUE EVTS DOCUMENT ID TECN CHG

3.6941+0.029 OUR FIT Error includes scale factor of 1.2.
e o o We do not use the following data for averages, fits, limits, etc. o o @

3.96 £+0.15 1045 CALLAHAN 66 FBC +
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0
I'(7r+7r )/I'(/.[" V,‘) Fg/l2
VALUE EVTS DOCUMENT ID TECN CHG COMMENT
0.32524-0.0016 OUR FIT Error includes scale factor of 1.2.
0.3325+0.0032 OUR AVERAGE

0.33294-0.0047 +-0.0010 45k USHER 92 SPEC +  ppat rest
0.33554-0.0057 31 WEISSENBE... 76 SPEC +
0.327740.0065 4517 32 AUERBACH 67 OSPK +

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

0.328 +0.005 25k 31 WEISSENBE... 74 STRC +

0.305 +0.018 1600 ZELLER 69 ASPK +

31 \WEISSENBERG 76 revises WEISSENBERG 74.
32 AUERBACH 67 changed from 0.3253 = 0.0065. See comment with ratio (70t v,)/

r(;ﬁ VM).

I (7t 7%70) /Tiotal Mo/l
VALUE (units 10_2) EVTS DOCUMENT ID TECN CHG COMMENT
1.761+0.022 OUR FIT Error includes scale factor of 1.1.

1.775+0.028 OUR AVERAGE Error includes scale factor of 1.2.

1.763+0.013+0.022 ALOISIO 04A KLOE +

1.84 +0.06 1307 CHIANG 72 OSPK +  1.84 GeV/c KT
e o o We do not use the following data for averages, fits, limits, etc. ® o o

1.53 +0.11 198 33 PANDOULAS 70 EMUL +

1.8 +0.2 108 SHAKLEE 64 HLBC +

1.7 +0.2 ROE 61 HLBC +

1.5 +0.2 34 TAYLOR 50 EMUL +

33 |ncludes events of TAYLOR 59.
Earlier experiments not averaged.

N Cas 0 1r°) /T (xt 1r°) Mo/To
VALUE EVTS DOCUMENT ID TECN CHG COMMENT
0.0852+0.0011 OUR FIT Error includes scale factor of 1.1.

e o o We do not use the following data for averages, fits, limits, etc. ® o o
0.081 +0.005 574 35 Lucas 738 HBC — Dalitz pairs only

35LUCAS 738 gives N(7270) = 574 + 59%, N(27) = 3564 + 3.1%. We quote
0.5N(7r27r0)/N(271') where 0.5 is because only Dalitz pair 70's were used.

M(xta%x0)/r(ztatn™) Mo/M1
VALUE EVTS DOCUMENT ID TECN CHG  COMMENT
0.315+0.004 OUR FIT Error includes scale factor of 1.1.

0.3030.009 2027 BISI 65 BC + HBC+HLBC

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

0.3934+0.099 17 YOUNG 65 EMUL +
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F(xt 7t 7~) /Miotal M1/
VALUE (units 10_2) EVTS DOCUMENT ID TECN CHG COMMENT
5.594+0.04 OUR FIT Error includes scale factor of 1.3.

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

5.56-0.20 2330 30 CHIANG 72 OSPK +  1.84 GeV/c KT
5.3440.21 693 37 PANDOULAS 70 EMUL +

5.71+0.15 DEMARCO 65 HBC

6.0 +0.4 44 YOUNG 65 EMUL +

5.54+0.12 2332 CALLAHAN 64 HLBC +

51 +0.2 540 SHAKLEE 64 HLBC +

57 +0.3 ROE 61 HLBC +

36 ; : 0
Value :)sonot |ndepend;nt of CHIANG 72 r(oﬂ—’_’/,u)/rtotal' M7t 79) /Tiotals
F(w“'w ) /Tiotal T(7 F‘+Vu)/rtotalv and I'(m e+”e)/rtotal'

37 Includes events of TAYLOR 59.

Leptonic and semileptonic modes with photons

r(M+ vy ’Y) / ltotal I-12/ r
VALUE (units 10_3) EVTS DOCUMENT ID TECN CHG COMMENT

6.2+0.8 OUR AVERAGE

6.6+1.5 38,39 pDEMIDOV 90 XEBC P(n) <231.5 MeV/c
6.0£0.9 BARMIN 88 HLBC +  P(u) <231.5 MeV/c
e o ¢ We do not use the following data for averages, fits, limits, etc. ® o o

3.5+0.8 3940 pEmIDOV 90 XEBC E(y) > 20 MeV
3.240.5 57 41 BARMIN 88 HLBC +  E(y) >20 MeV
5.440.3 42 AKIBA 85 SPEC P(u) <231.5 MeV/c

38 P(u) cut given in DEMIDOV 90 paper, 235.1 MeV/c, is a misprint according to authors
(private communication).

39 DEMIDOV 90 quotes only inner bremsstrahlung (IB) part.
40 Not independent of above DEMIDOV 90 value. Cuts differ.
41 Not independent of above BARMIN 88 value. Cuts differ.
2 Assumes p-e universality and uses constraints from K — evry.

r(lf'_ Vy7(5D+)) /rtotal I-13/r
Structure-dependent part with +~ helicity (SD+ term). See the “Note on t =

Kiuw and KT — éil/’}/ Form Factors” in the 7% section of the Particle Data
Listings above.

VALUE (units 10_5) CL% EVTS DOCUMENT ID TECN
1.33+0.12+0.18 2588 43 ADLER 008 B787

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

<3.0 90 AKIBA 85 SPEC

43 ADLER 00B obtains the branching ratio by extrapolating the measurement in the kine-
matic region EN > 137 MeV, E’Y > 90 MeV to the full SDt phase-space. Also reports

IFy, + F4| = 0.165 £ 0.007 £ 0.011 and —0.04 < Fy,—F 4 < 0.24 at 90% CL.
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r(l['_ Vy7(5D+|NT)) /rtotal I-14/r

Interference term between internal Bremsstrahlung and SDT term. See the “Note on
ot - éil/'y and KT — éil/'y Form Factors” in the m— section of the Particle
Data Listings above.

VALUE (units 10_5) CLY% DOCUMENT ID TECN

<2.7 90 AKIBA 85 SPEC

M(pt v,7(SD™ + SD™INT)) /Ttotal M5/l
Sum of structure-dependent part with —v helicity (SD™ term) and interference term

between internal Bremsstrahlung and SD™ term. See the “Note on o+ v~ and

Kt — Eiu'y Form Factors” in the 7= section of the Particle Data Listings above.
VALUE (units 1074) CL% DOCUMENT ID TECN
<2.6 90 44 AKIBA 85 SPEC
44 Assumes p-€ universality and uses constraints from K — ev~y.
M(etven)/T(utyy) M6/I2
VALUE (units 1075) EVTS DOCUMENT ID TECN  CHG COMMENT

1.483+0.066+0.013 1.4K 45 AMBROSINO 09 KLOE =+ E., in 10-250 MeV,
pe > 200 MeV/c

5 AMBROSINO 09€ measured the differential width dR./dE, = (1/[(K — uv))
(dI'(K — eu’y)/dE,Y). Result obtained by integrating the differential width over E,
from 10 to 250 MeV.

M(7%et vey)/T(n%et ve) M7/T3

VALUE (units 10_2) EVTS DOCUMENT ID TECN CHG COMMENT

0.505-+0.032 OUR AVERAGE  Error includes scale factor of 1.3. See the ideogram below.

0.47 +0.02 +0.03 4476 40 AKIMENKO 07 ISTR - E,y > 10 MeV, 0.6 <
cos(@e,y) < 0.9

0.46 40.08 82 47 BARMIN 91 XEBC E, > 10 MeV, 0.6 <
cos(@e,y) < 0.9

0.56 +0.04 192 48BOLOTOV 868 CALO — E’y > 10 MeV

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

1.81 £0.03 £0.07 4476 “OAKIMENKO 07 ISTR — £, >10 MeV, 0, >10°

0.63 +0.02 +0.03 4476 40 AKIMENKO 07 ISTR — E’y>30 MeV, Oe'y >20°

1.51 +0.25 82 47 BARMIN 91 XEBC E., > 10 MeV, cos(0)
< 0.98

0.48 +£0.20 16 49 LJUNG 73 HLBC + E'y > 30 MeV

0.22 T3-18 49 | JUNG 73 HLBC + E, >30MeV

0.76 +0.28 13 50 ROMANO 71 HLBC E’y > 10 MeV

0.53 £0.22 50 ROMANO 71 HLBC + E'y > 30 MeV

1.2 #£0.8 BELLOTTI 67 HLBC E,y > 30 MeV
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46 AKIMENKO 07 provides values for three kinematic regions. For averaging, we use value
with £, > 10 MeV and 0.6 < cos(Gev) < 0.9.

47 BARMIN 91 quotes branching ratio I'(K — ewoyfy)/ra”.
is [M(K — er0 V) + (K — ntaxt77)]. For comparison with other experiments we
used [(K — enQu)/T,

48 cos(@ew) between 0.6 and 0.9.

49 First LJUNG 73 value is for cos(@ey) <0.9, second value is for cos(@ey) between 0.6
and 0.9 for comparison with ROMANO 71.

50 Both ROMANO 71 values are for cos(0e7) between 0.6 and 0.9. Second value is for
comparison with second LJUNG 73 value. We use lowest E,y cut for Summary Table
value. See ROMANO 71 for E,y dependence.

The measured normalization

= 0.0482 to calculate the values quoted here.

WEIGHTED AVERAGE
0.505+0.032 (Error scaled by 1.3)

2

X

-+ -} - AKIMENKO 07 ISTR 1.0
‘‘‘‘‘ BARMIN 91 XEBC 0.3
-\ BOLOTOV 86B CALO _ 1.9

3.1

(Confidence Level = 0.207)
J

0.2 0.3 0.4 0.5 0.6 0.7 0.8

I'(7r ety 'y)/r(ﬁ e Ve) (units 10_2)

r(ﬂ.O et Ve'Y(SD)) /Ttotal Mg/l
Structure-dependent part.

VALUE (units 1075) CL% DOCUMENT ID TECN CHG

<5.3 90 BOLOTOV 868 CALO -—

I'(7r 0 ut Vu ’Y) /Ttotal l1o/T

VALUE (units 10_5) CL% EVTS DOCUMENT ID TECN CHG COMMENT

(1.25+-0.25) OUR AVERAGE

1.10+0.32+£0.05 23 S1 ADLER 10 B787 30 < E,y < 60 MeV I

1.46+£0.22+0.32 153 92 TCHIKILEV 07 ISTR — 30< E7 < 60 MeV

e o o We do not use the following data for averages, fits, limits, etc. ® o o
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2.4 +0.5 £0.6 125 SHIMIZU 06 K470 + E, > 30 MeV;
e,” >20°
<6.1 90 0 LJUNG 73 HLBC + E(v) >30 MeV

*1Value obtained from B(K™ — #0uTv 7) = (2,51 4+ 0.74 + 0.12) x 107° obtained
in the kinematic region E,y > 20 MeV, and then theoretical K,u3'y spectrum has been

used. Also B(KT — #0ut v, 7) = (1.58 + 0.46 =+ 0.08) x 1072, for E., > 30 MeV
N > 20°, was determined.

52 Obtained from measuring B(K,u3'y) / B(KM3) and using PDG 02 value B(KM3) =3.27%.
B(K,;3,) = (8.82 & 0.94 & 0.86) x 107 is obtained for 5 MeV < E. < 30 MeV.

and 9,u

M(7°7%e* ve7)/Tiotal M20/T
VALUE (units 10°6)  CL% EVTS DOCUMENT ID TECN CHG COMMENT
<5 90 0 BARMIN 92 XEBC + E, >10MeV

Hadronic modes with photons

M (7t 705 (INT))/Tiotal F21/T
The Kt — ot wofy differential decay rate can be described in terms of T7T_|_, the
charged pion kinetic energy, and W2 = (Pg - Py ) ( P+ - Py )/ (mgk m_. )2;
then we can write d2 (KT — 77 704) / (dT_, dW2) =d?r (KT — 7+ 704)
/ (T . dW2) [1 + 2 cos(+ ¢ + 61 — 83) m2 m2 W2 Xp + m? mik (X3,
+ x%\/[) WA4]. The IB differential and total branching ratios are expressed in terms

of the non-radiative experimental width (KT — « T x9) by Low’s theorem. Using
PDG 10 B(KT — a1t 20) = 0.2066 = 0.0008, one obtains respectively B(KT —
7T 70y)p (85 < T_, <90 MeV)=255x10~% and B(KT — T 704) ;5 (0
< Tﬂ_+ < 80 MeV)= 1.80 x 10— 4. Fitting respectively the piece proportional to w2
and the piece proportional to W#4, the interference contribution (INT), proportional to
X, and the direct contribution (DE) proportional to X2E + X%\/[ are extracted.
VALUE (units 10_6) EVTS DOCUMENT ID TECN CHG COMMENT
—4.241+0.63+£0.70 600k 23 BATLEY 10A NA4g £ T, 0-80 Mev |

53 The cut on the photon energy implies W2 > 0.2. BATLEY 10A obtains the INT and
DE fractional branchings with respect to IB from a simultaneous kinematical fit of INT

and DE and then we use the PDG 10 value for B(KT — 71 70) = 20.66 + 0.08 to
determine the IB. The INT and DE correlation coefficients —0.83. Assuming a constant

electric amplitude, X, this INT value implies Xp = —24 £ 6 Gev—4.

0
I(7+a%y(DE))/Ttotal M2/l
Direct emission (DE) part of (7T ﬂofy)/rtota|, assuming that interference (INT)
component is zero.

VALUE (units 1076) EVTS DOCUMENT ID TECN  CHG COMMENT
5.99+0.27+0.25 600k 9% BATLEY 10A NA48 + T, 0-80Mev |
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o o o We do not use the following data for averages, fits, limits, etc. ® o o

3.8 £0.8 +0.7 10k ALIEV 06 K470 + T, 55-90 MeV
3.7 £3.9 £1.0 930 UVAROV 06 ISTR — T __ 55-90 MeV
32 £1.3 £1.0 ak ALIEV 03 K470 + T . 55-90 MeV
6.1 £25 +£1.9 ak ALIEV 03 K470 + T, full range

4.7 £0.8 +0.3 20k 25 ADLER 00c B787 +  T_, 55-90 MeV
205 £4.6 739 BOLOTOV ~ 87 WIRE —  T__ 55-00 MeV
15.6 +3.5 £5.0 ABRAMS 72 ASPK £  T_, 55-00 MeV

54 The cut on the photon energy implies W2 > 0.2. BATLEY 10A obtains the INT and
DE fractional branchings with respect to IB from a simultaneous kinematical fit of INT

and DE and then we use the PDG 10 value for B(KT — 71 70) = 20.66 + 0.08 to
determine the IB. The INT and DE correlation coefficients —0.93. Assuming constant
electric and magnetic amplitudes, X and X, these INTand DE values imply X =
—24 + 6 GeV™% and X, = —254 £ 9 GeV 4.

55 ADLER 00C measures the INT component to be (—0.4 + 1.6)% of the inner
bremsstrahlung (IB) component.

I(xta%x%4) /I (nt x0%0) M3/l
VALUE (units 10_4) DOCUMENT ID TECN CHG COMMENT
43%32 BOLOTOV 85 SPEC —  E(y) > 10 MeV
M(rtat =) /MNotal F2q/T
VALUE (units 10_4) EVTS DOCUMENT ID TECN CHG COMMENT
(1.04+-0.31) OUR AVERAGE

1.10+0.48 7 BARMIN 89 XEBC E(v) > 5 MeV
1.0 +0.4 STAMER 65 EMUL +  E(y) >11 MeV
r(7r+'y'y)/ Mtotal I-25/ r
VALUE (units 10_7) CL% EVTS DOCUMENT ID TECN CHG COMMENT

11 +3 +1 31 SOKITCHING 97 B787

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

< 0.083 90 5T ARTAMONOV 05 B949 + P_ > 213MeV/c
<10 ) 0 ATIYA 908 B787 Tr 117-127 MeV

< 84 90 0 ASANO 82 CNTR + Tm 117-127 MeV

— 420 + 520 0 ABRAMS 77 SPEC + Tr < 92 MeV

< 350 90 0 LJUNG 73 HLBC + 6-102, 114-127 MeV
< 500 90 0 KLEMS 71 OSPK + Tr < 117 MeV
—100 + 600 CHEN 68 OSPK + Tx 60-90 MeV

56 KITCHING 97 is extrapolated from their model-independent branching fraction (6.0
1.5+ 0.7) x 10~/ for 100 |\/|eV/c<P7T+ < 180 MeV/c using Chiral Perturbation Theory.

57 ARTAMONOV 05 limit assumes ChPT with &= 1.8 with unitarity corrections. With &=
1.6 and no unitarity corrections they obtain < 2.3 X 10~8 at 90% CL. This partial

branching ratio is predicted to be 6.10 X 10~9 and 0.49 x 109 for the cases with and
without unitarity correction.
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I(7* 37) /Teotal l26/T
Values given here assume a phase space pion energy spectrum.

VALUE (units 10_4) CLY% DOCUMENT ID TECN CHG COMMENT

<1.0 90 ASANO 82 CNTR + T(w) 117-127

MeV

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

<3.0 90 KLEMS 71 OSPK + T(mw) >117 MeV

Mzt ete™ ) /Miotal 27/T

VALUE (units 10_8) EVTS DOCUMENT ID TECN COMMENT

1.1940.1210.04 113 58 BATLEY 08 NA48 Meey > 260 MeV

58 BATLEY 08 also reports the Chiral Perturbation Theory parameter ¢ = 0.9 + 0.45
obtained using the shape of the et e~ 7y invariant mass spectrum. By extrapolating
eey < 260 MeV, it obtains the inclusive B(KT —

ntetev) = (1.29 + 0.13 + 0.03) x 108, where the first error is the combined
statistical and systematic errors and the second error is from the uncertainty in €.

the theoretical amplitude to m

Leptonic modes with £7 pairs

M(etvevw) /T (et ve) g/l
VALUE CL% EVTS DOCUMENT ID TECN CHG

<3.8 90 0 HEINTZE 79 SPEC +

r(lf'_ vy Vﬁ) /rtotal I-29/r
VALUE (units 10_6) CL% EVTS DOCUMENT ID TECN CHG

<6.0 90 0 99PANG 73 CNTR +

59 PANG 73 assumes 1 spectrum from v-v interaction of BARDIN 70.
r(e+ veet e_)/rtotal F30/T
VALUE (units 1078) EVTS DOCUMENT ID TECN CHG COMMENT

248+ 0.141+0.14 410 POBLAGUEV 02 B865 + mg ¢ >150 MeV
e o o We do not use the following data for averages, fits, limits, etc. ® o o
20 +20 4 DIAMANT-... 76 SPEC + m_ i .- >140 MeV
Mutyuete™) /Mol 31/l
VALUE (units 1078) EVTS DOCUMENT ID TECN CHG COMMENT

7.06t 0.16+0.26 2.7k POBLAGUEV 02 B865 + mg o >145 MeV
e o o We do not use the following data for averages, fits, limits, etc. ® o o
100 430 14 DIAMANT-... 76 SPEC + m_y o >140 MeV
r(e+ Ve F‘+ M_)/rtotal I-32/r
VALUE (units 10_8) CL% DOCUMENT ID TECN
1.721+0.45 MA 06 B865

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

<50 90 ADLER 98 B787
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F(utvup® u™) /Miotal a3/l
VALUE (units 10~7) CL% DOCUMENT ID TECN  CHG
<4.1 90 ATIYA 80 B787 +

— Lepton Family number (LF), Lepton number (L), AS = AQ (SQ) —
violating modes, or AS = 1 weak neutral current (51) modes

Mrt 7t e ve)/Motal 34/T
Test of AS = AQ rule.

VALUE (units 10_7) CL% EVTS DOCUMENT ID TECN CHG

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

< 9.0 95 0 SCHWEINB... 71 HLBC +

< 6.9 95 0 ELY 69 HLBC +

<20. 95 BIRGE 65 FBC +

Mrtate v,)/M(ntn~etw,) M34/T6
Test of AS = AQ rule.

VALUE (units 10_4) CL% EVTS DOCUMENT ID TECN

< 3 90 3 60pLocH 76 SPEC

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

<130. 95 0 BOURQUIN 71 ASPK

60 BLOCH 76 quotes 3.6 x 10~% at CL = 95%, we convert.

Mrtatp= 7;1) /Ttotal I35/l
Test of AS = AQ rule.

VALUE (units 10_6) CL% EVTS DOCUMENT ID TECN CHG

<3.0 95 0 BIRGE 65 FBC +

M(rtete™)/Meotal l36/T

Test for AS = 1 weak neutral current. Allowed by combined first-order weak and
electromagnetic interactions.

VALUE (units 1077) EVTS DOCUMENT ID TECN CHG
(3.00+-0.09) OUR AVERAGE

3.11+0.044-0.12 7253 61 BATLEY 09 NA48 +
2.94+0.054+0.14 10300 02 APPEL 99 SPEC +
2.754+0.2340.13 500 O3 ALLIEGRO 92 SPEC +
2.7 +£0.5 41 %4 BLOCH 75 SPEC +

61 Value extrapolated from a measurement in the region z = (mee/mK)2 >0.08. BAT-
LEY 09 also evaluated the shape of the form factor using four different theoretical models.

62 APPEL 99 establishes vector nature of this decay and determines form factor f(Z)=
fo(1462), Z=M2 /m2, 6=2.14 & 0.13 + 0.15.
63 ALLIEGRO 92 assumes a vector interaction with a form factor given by A = 0.105 £

0.035 £ 0.015 and a correlation coefficient of —0.82.
64 BLOCH 75 assumes a vector interaction.
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F(mt ut ™) /Tiotal 37/l
Test for AS = 1 weak neutral current. Allowed by higher-order electroweak interac-
tions.

VALUE (units 10_8) CL% EVTS DOCUMENT ID TECN CHG COMMENT

(9.4+-0.6) OUR AVERAGE Error includes scale factor of 2.6. See the ideogram below.
9.6240.2140.13 3120 65 BATLEY 11A NA48 +  2003-04 data |
9.8 +1.0 £0.5 110 66 pARK 02 HYCP +
9.2240.60-+0.49 402 67 mA 00 B865 +
5.0 £0.4 40.9 207 98 ADLER 97c B787 +

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

9.7 +£1.2 £0.4 65 PARK 02 HYCP +

10.0 £1.9 +0.7 35 PARK 02 HYCP -—

<23 90 ATIYA 890 B787 +

65 BATLEY 11A also studies the form factor f(z) dependence of the decay, described via
single photon exchange: i) assuming a linear form factor, f(z) = fy (1+ 0 z ), z =
(MMM/mK)2' finding fy = 0.470 4- 0.040 and § = 3.11 £ 0.57 and ii) assuming a linear
form factor including 7-7 rescattering , W, as in DAMBROSIO 984, finding f(z) =
Gr m%< (ap + by z) + W, (2), ay = —0.575 £0.039, b, = —0.813 + 0.145.

66 PARK 02 “+” result comes from combining Kt - ot ,u+ pu— and KT — 77_,u+ wo,
assuming CP is conserved.
67 MA 00 establishes vector nature of this decay and determines form factor flz)= fy (1

1.
+82),2=(M,,/mg)? 6 =245T130

68 ADLER 97c¢ gives systematic error 0.7 X 10~8 and theoretical uncertainty 0.6 x 10_8,
which we combine in quadrature to obtain our second error.

WEIGHTED AVERAGE
9.4+0.6 (Error scaled by 2.6)

2

X
- BATLEY 11A  NA48 1.2
PARK 02 HYCP 02
- MA 00 B865 0.0
““““““““ ADLER 97C B787 _19.5
20.9

(Confidence Level = 0.0001)
J

2 4 6 8 10 12 14

F(W+ M+ M_)/rtotal I_37/|_
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M(7t D) /Tiotal lag/T
Test for AS = 1 weak neutral current. Allowed by higher-order electroweak interac-
tions. Branching ratio values are extrapolated from the momentum or energy regions
shown in the comments assuming Standard Model phase space except for those labeled
“Scalar” or “Tensor” to indicate the assumed non-Standard-Model interaction.

VALUE (units 1079) CL% EVTS DOCUMENT ID TECN CHG COMMENT

0.173+9:135 7 69 ARTAMONOV 08 B949 + 140<P_ <199 MeV,
: 2112P_ <229MeV

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

0.78910.926 3 70 ARTAMONOV 08 B949

< 22 90 1 ’LADLER 04 B787 + 211<P_ <229 MeV
< 27 90 ADLER 04 B787 + Scalar
< 18 90 ADLER 04 B787 + Tensor
0.147 7 9:130 3 72 ANISIMOVSK..04 B949 + 211<P, <229 MeV
0.157 70345 2 ADLER 02 B787 + P, >211 MeV/c
< 42 90 1 ADLER 02C B787 + 140<P_ <195 MeV
< 47 90 73 ADLER 02C B787 + Scalar
< 25 90 73 ADLER 02C B787 + Tensor
0.15 7034 1 ADLER 00 B787 In ADLER 02
0.42 709! 1 ADLER 97 B787
< 24 90 ADLER 96 B787
< 75 90 ATIVA 93 B787 + T(r)115-127 MeV
< 5.2 90 4 ATIYA 93 B787 +
<17 9 0 ATIVA 938 B787 + T(r) 60-100 MeV
< 34 90 ATIYA 90 B787 +
<140 90 ASANO 818 CNTR + T(r) 116-127 MeV

69 Value obtained combining ANISIMOVSKY 04, ADLER 04, and the present ARTA-

MONOV 08 results.
0Observed 3 events with an estimated background of 0.93 &+ 0.171_8'%2. Signal-to-
background ratio for each of these 3 events is 0.20, 0.42, and 0.47.

71 value obtained combining the previous result ADLER 02C with 1 event and the present
result with O events to obtain an expected background 1.22 4+ 0.24 events and 1 event
observed.

72\/alue obtained combining the previous E787 result ADLER 02 with 2 events and the
present E949 with 1 event. The additional event has a signal-to-background ratio 0.9.
Superseded by ARTAMONOV 08.

73 Superseded by ADLER 04.

74 Combining ATIYA 93 and ATIYA 938 results. Superseded by ADLER 96.

M (7% 7%vP) /Tiotal 39/l
Test for AS = 1 weak neutral current. Allowed by higher-order electroweak interac-
tions.

VALUE (units 10_5) CL% DOCUMENT ID TECN

<4.3 90 7> ADLER 01 SPEC

75 Search region defined by 90 MeV/c<P__ <188 MeV/c and 135 MeV<E g <180 MeV.

HTTP://PDG.LBL.GOV Page 22 Created: 6/16/2011 12:05



Citation: K. Nakamura et al. (Particle Data Group), JP G 37, 075021 (2010) and 2011 partial update for the 2012 edition (URL: http://pdg.Ibl.gov)

M- vetet)/M(ntn~etwe) la0/T6
Test of lepton family number conservation.

VALUE (units 10_3) CL% EVTS DOCUMENT ID TECN CHG

<0.5 90 0 76 DIAMANT-... 76 SPEC +

76 DIAMANT-BERGER 76 quotes this result times our 1975 7t 7~ ev BR ratio.

r(lf'_ Ve)/rtotal I-41/r
Forbidden by lepton family number conservation.

VALUE CL% _EVTS DOCUMENT ID TECN COMMENT

<0.004 90 0 ’TLYONS 81 HLBC 200 GeV Kt narrow

] . o band v beam
e o o We do not use the following data for averages, fits, limits, etc. ® o o

<0.012 90 T COOPER 82 HLBC Wideband v beam

7T COOPER 82 and LYONS 81 limits on Ve observation are here interpreted as limits on
lepton family number violation in the absence of mixing.

Mt pte™) /Miotal Fa2/T
Test of lepton family number conservation.

VALUE (units 10~10) CL% DOCUMENT ID TECN  CHG

<0.13 90 78 SHER 05 RVUE +

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

<0.21 90 SHER 05 B865 +

<0.39 90 APPEL 00 B865 +

<2.1 90 LEE 90 SPEC +

78 This result combines SHER 05 1998 data, APPEL 00 1996 data, and data from
BERGMAN 97 and PISLAK 97 theses, all from BNL-E865, with LEE 90 BNL-E777

data.

M7t p~et)/Tiotal Fa3/T
Test of lepton family number conservation.

VALUE (units 10°10) 1% EVTS DOCUMENT ID TECN  CHG

< 5.2 90 0 APPEL 00B B865 +

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

<70 90 0 T79DIAMANT-.. 76 SPEC +

79 Measurement actually applies to the sum of the at no et and 7~ ,u+ e modes.

M7~ pte™)/Motal Tas/T
Test of total lepton number conservation.

VALUE (units 10719) 1%  EVTS DOCUMENT ID TECN  CHG

< 5.0 90 0 APPEL 00B B865 +

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

<70 90 0 S0DIAMANT-.. 76 SPEC +

80 Measurement actually applies to the sum of the at no et and 7~ ,u+ e modes.

M(n~ete™)/Tiotal Fas/T
Test of total lepton number conservation.

VALUE CL% EVTS DOCUMENT ID TECN CHG

<6.4x10~10 9o 0 APPEL 00B B865 +

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

<9.2x1079 90 0 DIAMANT-... 76 SPEC +

<1.5x107° CHANG 68 HBC —
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M7=t ut) /Meotal la6/T
Forbidden by total lepton number conservation.

VALUE CL% DOCUMENT ID TECN CHG

<1.1x 109 90 BATLEY 11A NA48 =+ |

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

<3.0x 1079 90 APPEL 008 B865 +

<15x107% 90 81 | ITTENBERG 92 HBC

81 | ITTENBERG 92 is from retroactive data analysis of CHANG 68 bubble chamber data.

r(lf'_ 7e) / ltotal I-47/ r
Forbidden by total lepton number conservation.

VALUE (units 1073) CL% DOCUMENT ID TECN COMMENT

<33 90 82 COOPER 82 HLBC Wideband v beam

82 COOPER 82 limit on U, observation is here interpreted as a limit on lepton number
violation in the absence of mixing.

0. .+—

r(ﬂ' et Ve)/rtotal lag/T
Forbidden by total lepton number conservation.

VALUE CL% DOCUMENT ID TECN  COMMENT

<0.003 90 83 COOPER 82 HLBC Wideband v beam

83 COOPER 82 limit on U, observation is here interpreted as a limit on lepton number
violation in the absence of mixing.

(7% %) /Tiotal Tag/T
Violates angular momentum conservation and gauge invariance. Current interest in
this decay is as a search for non-commutative space-time effects as discussed in AR-
TAMONOV 05 and for exotic physics such as a vacuum expectation value of a new
vector field, non-local Superstring effects, or departures from Lorentz invariance, as
discussed in ADLER 02B.

VALUE (units 10~9) CLY% DOCUMENT ID TECN  CHG

< 23 90 ARTAMONOV 05 B949 +

e o o We do not use the following data for averages, fits, limits, etc. ® o o
< 360 90 ADLER 028 B787 +
<1400 90 ASANO 82 CNTR +
<4000 90 84 KLEMS 71 OSPK +

84 Test of model of Selleri, Nuovo Cimento 60A 291 (1969).

K* LONGITUDINAL POLARIZATION OF EMITTED pt

VALUE CL% DOCUMENT ID TECN CHG COMMENT
<—0.990 90 85 AOKI 94 SPEC +
o o o We do not use the following data for averages, fits, limits, etc. ® o o
<—0.990 ) IMAZATO 92 SPEC +  Repl. by AOKI 94
—0.970+0.047 86 YAMANAKA 86 SPEC +
~1.0 401 86 cUTTS 69 SPRK +
—0.96 +£0.12 86 COOMBES 57 CNTR +
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85 AOKI 94 measures §PH =—0.9996 4 0.0030 + 0.0048. The above limit is obtained by

summing the statistical and systematic errors in quadrature, normalizing to the physically
significant region (|§Pu’ < 1) and assuming that £=1, its maximum value.

86 Assumes &=1.

A REVIEW GOES HERE — Check our WWW List of Reviews

ENERGY DEPENDENCE OF K* DALITZ PLOT

]matrix element|2 =1+ gu+ hu? + kv2
where u = (s3 — s) / m72T and v=(sy —s7)/ m72T

LINEAR COEFFICIENT g FOR K* — n¥zxtzx—
Some experiments use Dalitz variables x and y. In the comments we give a, =
coefficient of y term. See note above on “Dalitz Plot Parameters for K — 37
Decays.” For discussion of the conversion of ay to g, see the earlier version of the
same note in the Review published in Physics Letters 111B 70 (1982).

VALUE EVTS DOCUMENT ID TECN CHG COMMENT
—0.2113440.00017  471M 87 BATLEY 078 NA48 +

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

—0.2221 +0.0065 225k DEVAUX 77 SPEC +  a,=.2814+.0082
—0.199 =+0.008 8lk 88 LUCAS 73 HBC —  a,=0.252+0.011
—0.2157 40.0028 750k FORD 72 ASPK +  a,=.27344.0035
—0.2186 =+0.0028 750k FORD 72 ASPK —  a,=2770+.0035
—0.200 +0.009 30819 89 HOFFMASTER72 HLBC +

—0.196 +0.012 17898 90 GRAUMAN 70 HLBC + a,,=0.228+0.030
~0.193 40.010 50919 MAST 69 HBC —  a,=0.244+0.013
—0.218 40.016 9994 91 BUTLER 68 HBC + ,=0.277+0.020
—0.190 =+0.023 5778 91,92 M0SCOSO 68 HBC — a,,=0.242+0.029
—0.22 40.024 5428 91,92 ZINCHENKO 67 HBC + a,=0.28 + 0.03
—0.220 +0.035 1347 93 FERRO-LUZZI 61 HBC — a,=0.28 + 0.045

87 Final state strong interaction and radiative corrections not included in the fit.
88Quadratic dependence is required by K(Z experiments.
89 HOFFMASTER 72 includes GRAUMAN 70 data.
Emulsion data added — all events included by HOFFMASTER 72.
Experiments with large errors not included in average.

92 Also includes DBC events.
No radiative corrections included.

QUADRATIC COEFFICIENT h FOR K — gtata—

VALUE (units 1072) EVTS DOCUMENT ID TECN CHG
1.848+0.040 471M 94 BATLEY 078 NA48 =+
e o o We do not use the following data for averages, fits, limits, etc. ® o o
—0.06 +1.43 225k DEVAUX 77 SPEC +
1.87 +0.62 750k FORD 72  ASPK +
1.25 +0.62 750k FORD 72 ASPK -—
—-09 +14 39819 HOFFMASTER72 HLBC +
—-0.1 =+1.2 50919 MAST 69 HBC -—

94 Final state strong interaction and radiative corrections not included in the fit.
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QUADRATIC COEFFICIENT k FOR K* — ntgtg—

VALUE (units 10_3) EVTS DOCUMENT ID TECN CHG

— 463+ 0.14 471M 95 BATLEY 078 NA48 +

e o o We do not use the following data for averages, fits, limits, etc. ® o o
—20.5 + 3.9 225k DEVAUX 77 SPEC +

— 75 +£ 19 750k FORD 72 ASPK +

— 83 + 1.9 750k FORD 72 ASPK -—
—10.5 + 45 39819 HOFFMASTER72 HLBC +

—14 412 50919 MAST 69 HBC —

95 Final state strong interaction and radiative corrections not included in the fit.

+ + -
(8+ —8-) / (8+ + 8-) FOR K* — w¥7tx
This is a CP violating asymmetry between linear coefficients g for Kt — ntata—

decay and g_ for K— — @w— atr— decay.

VALUE (units 10_4) EVTS DOCUMENT ID TECN

— 15+ 15+1.6 3.1G 99 BATLEY 07E NA48

e o o We do not use the following data for averages, fits, limits, etc. ® o o
1.7+ 21420 176G 97 BATLEY 06 NA48

—70.0453 3.2M FORD 70 ASPK

96 BATLEY 07E includes data from BATLEY 06. Uses quadratic parametrization and value
g4+ eg_ =2¢ from BATLEY 07B. This measurement neglects any possible charge

asymmetries in higher order slope parameters h or k.

97 This measurement neglects any possible charge asymmetries in higher order slope pa-
rameters h or k.

LINEAR COEFFICIENT g FOR K* — nt 7070

Unless otherwise stated, all experiments include terms quadratic
in(s3 —sg)/ m2+. See note above on “Dalitz Plot Parameters for K — 37 Decays.”
™

See BATUSOV 98 for a discussion of the discrepancy between their result and others,
especially BOLOTOV 86. At this time we have no way to resolve the discrepancy so
we depend on the large scale factor as a warning.

VALUE EVTS DOCUMENT ID TECN  CHG COMMENT
0.626 +0.007 OUR AVERAGE
0.625940.0043+0.0093 493k AKOPDZHAN..05B TNF =+

0.627 +0.004 +0.010 252k 98:99 AJINENKO 03B ISTR —
e o o We do not use the following data for averages, fits, limits, etc. o o @

0.736 +£0.014 £0.012 33k BATUSOV 98 SPEC +
0.582 £0.021 43k BOLOTOV 86 CALO —
0.670 £0.054 3263 BRAUN 768 HLBC +
0.630 £0.038 5635 SHEAFF 75 HLBC +
0.510 £0.060 27k SMITH 75 WIRE +
0.67 =£0.06 1365 AUBERT 72 HLBC +
0.544 £0.048 4048 DAVISON 69 HLBC + Also emulsion

98 Measured using in-flight decays of the 25 GeV negative secondary beam.
99 They form new world averages g_ = (0.617 £ 0.018) and g = (0.684 + 0.033) which
give Ag., = 0.051 + 0.028.
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QUADRATIC COEFFICIENT h FOR K — gt #4040

VALUE EVTS DOCUMENT ID TECN  CHG COMMENT
0.052 +0.008 OUR AVERAGE
0.055140.0044 £0.0086 493k AKOPDZHAN..05B TNF =+

0.046 +£0.004 +0.012 252k 100 AJINENKO 038 ISTR —
e o o We do not use the following data for averages, fits, limits, etc. o o @

0.128 £0.015 +0.024 33k BATUSOV 98 SPEC +
0.037 +£0.024 43k BOLOTOV 86 CALO -
0.152 £0.082 3263 BRAUN 768 HLBC +
0.041 £0.030 5635 SHEAFF 75 HLBC +
0.009 £0.040 27k SMITH 75 WIRE +
—0.01 =£0.08 1365 AUBERT 72 HLBC +
0.026 +0.050 4048 DAVISON 69 HLBC + Also emulsion

100 Measured using in-flight decays of the 25 GeV negative secondary beam.

QUADRATIC COEFFICIENT k FOR K*¥ — #4040

VALUE EVTS DOCUMENT ID TECN CHG
0.0054+0.0035 OUR AVERAGE Error includes scale factor of 2.5.
0.0082+40.0011+0.0014 493k AKOPDZHAN..05B TNF +

0.001 +0.001 +0.002 252k 101 AJINENKO 03B ISTR —
e o o We do not use the following data for averages, fits, limits, etc. ® o o

0.0197+0.0045 4+0.0029 33k BATUSOV 98 SPEC +

101 Measured using in-flight decays of the 25 GeV negative secondary beam.
+ +.0_0

(6+ — 8-) / (g+ + 8-) FORK= — n¥n'mw

A nonzero value for this quantity indicates CP violation.

VALUE (units 1074) EVTS DOCUMENT ID TECN

(1.8+-1.8) OUR AVERAGE

1.8+ 1.7406 01.3M 102 BATLEY 07E NA48

2 418 45 619k 103 AKOPDZHAN..05 TNF

e o o We do not use the following data for averages, fits, limits, etc. ® o o
1.8+ 22413 47M 104 BATLEY 06A NA48

102 BATLEY 07E includes data from BATLEY 06A. Uses quadratic parametrization and
PDG 06 value g = 0.626 £ 0.007 to obtain gy —8_ = (22 +£21+£0.7) x 10— 4.
Neglects any possible charge asymmetries in higher order slope parameters h or k.

103 Asymmetry obtained assuming that gytg_= 2x0.652 (PDG 02) and that asymmetries
in h and k are zero.

04 | inear and quadratic slopes from PDG 04 are used. Any possible charge asymmetries in
higher order slope parameters h or k are neglected.

ALTERNATIVE PARAMETRIZATIONS OF K¥ — 7t #04#0 DALITZ PLOT

The following functional form for the matrix element suggested by 7=
rescattering in KT — atata= o 72020 is used for this fit
(CABIBBO 04A, CABIBBO 05): Matrix element = My + My where M
=1+ (1/2)gg u+ (1/2) W u? + (1/2)kg v with u=(s3—s0)/(m_1)?,
v=(sp— 51)/(m7TJr )2 and where M; takes into account the non-analytic
piece due to pi pi rescattering amplitudes ag and a; The parameters g

and K are related to the parameters g and h of the matrix element squared
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given in the previous section by the approximations gg ~ gPDG and

W~ hPDG _ (g/2)2 and ky ~ kDG,

In addition, we also consider the effective field theory framework of

/
COLANGELO 06A and BISSEGGER 09 to extract R and hBB'

LINEAR COEFFICIENT gp FOR K* — g£ 7070

VALUE EVTS DOCUMENT ID TECN CHG
0.6525-0.0009+0.0033 60M 105 BATLEY 09A NA48 +
o o o We do not use the following data for averages, fits, limits, etc. ® o o
0.645 +0.004 +0.009 23M 106 pATLEY 068 NA48 +

105 This fit is obtained with the CABIBBO 05 matrix element in the 270 invariant mass

squared range 0.074094 < mg 0 < 0.104244 GeV2. Electromagnetic corrections and
e

CHPT constraints for 77 phase shifts (ag and ap) have been used. Also measured
(ag — a3) m = 0.2646 + 0.0021 + 0.0023, where kg was kept fixed in the fit at
—0.0099.

106 5 perseded by BATLEY 09A. This fit is obtained with the CABIBBO 05 matrix element
in the 270 invariant mass squared range 0.074 GeV2 < mg o <0.097 GeV2, assuming

T

k = 0 (no term proportional to (s, — 51)2) and excluding the kinematic region around

the cusp (mg 0= (2mﬂ_+ )2 =+ 0.000525 GeV2). Also m-7 phase shifts ag and a5 are
7r
measured: (ag — a2)mﬂ_Jr = 0.268 £ 0.010 £ 0.004 + 0.013(external) and a5 m_ =

—0.041 £ 0.022 £ 0.014.

QUADRATIC COEFFICIENT h FOR K — gE7070

VALUE EVTS DOCUMENT ID TECN CHG
—0.0433+0.0008+0.0026 60M 107 BATLEY 09A NA48 +
e o o We do not use the following data for averages, fits, limits, etc. ® o o
—0.047 +£0.012 +0.011  23M 108 BATLEY 068 NA48 +

107 This fit is obtained with the CABIBBO 05 matrix element in the 270 invariant mass
squared range 0.074094 < mg o < 0.104244 GeV2. Electromagnetic corrections and
i

CHPT constraints for 77 phase shifts (ag and ap) have been used. Also measured
(ag — ap) m_, = 0.2646 + 0.0021 + 0.0023, where kg was kept fixed in the fit at
—0.0099.

108 5yyperseded by BATLEY 09A. This fit is obtained with the CABIBBO 05 matrix element
in the 270 invariant mass squared range 0.074 GeV2 < m2 < 0.097 GeV2, assuming

270
k = 0 (no term proportional to (s, — 51)2) and excluding the kinematic region around
the cusp (mg7T0 = (2m7T_|_ )2 =+ 0.000525 GeV2). Also -7 phase shifts ag and a; are

measured: (ag — a2)mﬂ_+ = 0.268 £ 0.010 & 0.004 £ 0.013(external) and ay m_y =
—0.041 £ 0.022 £ 0.014.

QUADRATIC COEFFICIENT kg FOR K* — ntx070

VALUE EVTS DOCUMENT ID TECN CHG
0.0095+0.00017+0.00048 60M 109 BATLEY 09A NA48 +

109 Assumed a5 m_, = —0.0044 in the fit.
™
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LINEAR COEFFICIENT ggp FOR K* — gt 7070

VALUE EVTS DOCUMENT ID TECN CHG
0.6219+-0.0009 +0.0033 60M 110 BATLEY 09A NA48 +

110 This fit is obtained using parametrizations of COLANGELO 06A and BISSEGGER 09 in
the 270 invariant mass squared range 0.074094 < mg 0 < 0.104244 GeV2. Electro-
vy

magnetic corrections and CHPT constraints for 77 phase shifts (ag and a5) have been
used. Also measured (ag — ap) m_, = 0.2633 4 0.0024 £ 0.0024, where ky was kept

fixed in the fit at 0.0085.

QUADRATIC COEFFICIENT Hgp FOR K — nE 7070

VALUE EVTS DOCUMENT ID TECN CHG
—0.052040.00094+0.0026 60M 111 BATLEY 09A NA48 +

111 This fit is obtained using parametrizations of COLANGELO 06A and BISSEGGER 09 in
the 270 invariant mass squared range 0.074094 < mg o < 0.104244 GeV2. Electro-

s
magnetic corrections and CHPT constraints for 77 phase shifts (ag and a5) have been
used. Also measured (ag — ap) m_, = 0.2633 + 0.0024 + 0.0024, where kj was kept

fixed in the fit at 0.0085.

A REVIEW GOES HERE — Check our WWW List of Reviews

K7, FORM FACTORS

In the form factor comments, the following symbols are used.
f+ and f_ are form factors for the vector matrix element.

fs and fT refer to the scalar and tensor term.
fo=f, +f_ t/(m2 — m2.).
0o="f +f_t/(m  —m)
t = momentum transfer to the .

)\+ and Aq are the linear expansion coefficients of f+ and fj:
FL(t)=f(0) 1+ A+t/m72r+)

For quadratic expansion .

F(t) = £, (0) (1 + )\/+t/m72r+ + AT+ t2/m:_+ )

as used by KTeV. If there is a non-vanishing quadratic term, then Ap
represents an average slope, which is then different from )\’+.

NA48 and ISTRA quadratic expansion coefficients are converted with

+
1 PDG _ +v4 v/ ISTRA
ANy =2 (m—7:r()) A
ISTRA linear expansion coefficients are converted with
PDG _ (Mzty2 \ ISTRA PDG _ (Mzt\2 y ISTRA
e = (7)) A+ and Ag = (7)o

The pole parametrization is
2

FL(0) = £,(0) (7))

M2, —t
2
08 = 6(0) (5 )
)
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where My, and Mg are the vector and scalar pole masses.
The following abbreviations are used:

DP = Dalitz plot analysis.

Pl = 7 spectrum analysis.

MU = pu spectrum analysis.

POL= pu polarization analysis.

BR = KjE 5/ KL branching ratio analysis.

E = p05|tron or electron spectrum analysis.
RC = radiative corrections.

A+ (LINEAR ENERGY DEPENDENCE OF £, IN Ki:3 DECAY)
These results are for a linear expansion only. See the next section for fits including a
quadratic term. For radiative correction of the K:l:3 Dalitz plot, see GINSBERG 67,
BECHERRAWY 70, CIRIGLIANO 02, CIRIGLIANO 04, and ANDRE 07. Results la-
beled OUR FIT are discussed in the review KE% and K23 Form Factors” above. For
earlier, lower statistics results, see the 2004 edition of this review, Physics Letters B592
1 (2004).

VALUE (units 10_2) EVTS DOCUMENT ID TECN CHG COMMENT

2.97 £0.05 OURFIT Assuming pu-e universality

2.98 +0.05 OUR AVERAGE

3.04440.08340.074 1.1M AKOPDZANOV 09 TNF +
2.966-+0.0504+0.034 919k 112 yUSHCHENKO 048 ISTR —  DP

2.78 +0.26 +0.30 41k SHIMIZU 00 SPEC + DP

2.84 +0.27 4+0.20 32k 113 AKIMENKO 91 SPEC PI, no RC
29 404 62k 114 goLoTOV 88 SPEC PI, no RC
e o o We do not use the following data for averages, fits, limits, etc. ® o o

3.06 £0.09 +0.06 550k 112,115 AjJINENKO 03c ISTR — DP

2.93 £0.15 4+0.2 130k 115 AJINENKO 02 SPEC DP

112 Rescaled to agree with our conventions as noted above.
113 AKIMENKO 91 state that radiative corrections would raise A+ by 0.0013.

114BOLOTOV 88 state radiative corrections of GINSBERG 67 would raise A by 0.002.
115 5yperseded by YUSHCHENKO 04B.

A+ (LINEAR ENERGY DEPENDENCE OF £, IN K’:'fs DECAY)

Results labeled OUR FIT are discussed in the review “KE and K9, Form Factors"
above. For earlier, lower statistics results, see the 2004 edition of this review, Physics
Letters B592 1 (2004).

VALUE (units 1072) EVTS DOCUMENT ID TECN CHG COMMENT

2.9710.05 OUR FIT Assuming u-e universality

2.96+0.17 OUR FIT Not assuming u-e universality

2.96+0.1440.10 540k 116 YUSHCHENKO04 ISTR — DP
e o o We do not use the following data for averages, fits, limits, etc. ® o o
3.21+0.45 112k 117 AJINENKO 03 ISTR — DP

116 Rescaled to agree with our conventions as noted above.
117Superseded by YUSHCHENKO 04.
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Ao (LINEAR ENERGY DEPENDENCE OF fy IN K:'f3 DECAY)

Results labeled OUR FIT are discussed in the review ”Kzg and K23 Form Factors”
above. For earlier, lower statistics results, see the 2004 edition of this review, Physics
Letters B592 1 (2004).
VALUE (units 1072) d)\o/d)\+ EVTS DOCUMENT ID TECN CHG COMMENT
1.95+0.12 OUR FIT Assuming p-e universality
1.96+0.13 OUR FIT Not assuming pu-e universality

1+1.9640.124-0.06 —0.348 540k 118 YUSHCHENKOO4 ISTR — DP
e o o We do not use the following data for averages, fits, limits, etc. ® o o

+2.094+0.45 —0.46 112k 19 AJINENKO 03 ISTR — DP
+1.9 +0.64 24k 120 HoORIE 01 SPEC + BR
419 +1.0 +0.03 55k 121 HEINTZE 77 SPEC + BR

118 Rescaled to agree with our conventions as noted above.
119 5yperseded by YUSHCHENKO 04.

120 HORIE 01 assumes p-e universality in KZ,) decay and uses SHIMIZU 00 value A=0.0278+
0.0040 from K2:3 decay.
12LHEINTZE 77 uses A, = 0.029 % 0.003. dAp/dA_ estimated by us.

A"+ (LINEAR KZ':3 FORM FACTOR FROM QUADRATIC FIT)

VALUE (units 10_2) EVTS DOCUMENT ID TECN CHG COMMENT
2.485+0.163+0.034 919k 122,123 yYSHCHENKOO048 ISTR — DP

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

3.07 +£0.21 550k 122,124 AjJINENKO  03c ISTR — DP

122 Rescaled to agree with our conventions as noted above.
123 \_(U_sglg5HENKo 048 X', and A"/ are strongly correlated with coefficient p(X' |, X" | )
124Superseded by YUSHCHENKO 04B.

N L (QUADRATIC K;|:3 FORM FACTOR)

VALUE (units 10_2) EVTS DOCUMENT ID TECN CHG COMMENT
0.192+0.062+0.071 919k 125126 yyUSHCHENKOO048 ISTR —  DP

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

—05 407 +15 550k 125127 AJINENKO 03c ISTR — DP

125 Rescaled to agree with our conventions as noted above.

126 \_(U_sglg5HENKo 048 X', and A"/ are strongly correlated with coefficient p(X' |, X", )
127Superseded by YUSHCHENKO 04B.

fs/f.| FOR K=, DECAY
+ ::3

Ratio of scalar to f+ couplings.

VALUE (units 1072) CL% EVTS DOCUMENT ID TECN  CHG COMMENT

—03 +8:§, OUR AVERAGE

+0.66 / " .
_0'37—0.56i0'41 919k YUSHCHENKOO04B ISTR — A 4 A + fg fit
0.2 +£2.6 +1.4 41k SHIMIZU 00 SPEC + >\+, fg, fr fit
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o o o We do not use the following data for averages, fits, limits, etc. ® o o

+2.0 128 :

02 T52 +03 550k AJINENKO ~ 03C ISTR — X, fg, fr fit
~19 T22 130k 128 AJINENKO 02 SPEC Ay, fg fit

7.0 £1.6 £1.6 32k AKIMENKO 91  SPEC Ay, fo, f, ¢ fit
0+ 10 2827 129 BRAUN 75 HLBC +
<13 90 4017 CHIANG 72 OSPK +
1473 2707 129STEINER 71 HLBC + Ay, fs, fr, ¢ fit
<23 90 BOTTERILL 68C ASPK
< 18 90 BELLOTTI 678 HLBC
<30 95 KALMUS 67 HLBC +

128 gy perseded by YUSHCHENKO 04B.
129 statistical errors only.

fr/f.| FOR K%, DECAY
+ e3

Ratio of tensor to f+ couplings.

VALUE (units 10_2) CL% EVTS DOCUMENT ID TECN  CHG COMMENT
— 1.2+ 2.3 OUR AVERAGE
— 1.24 21+ 1.1 919k YUSHCHENKOO48 ISTR  — X X/, fr fit
1 +£14 £ 9 41k SHIMIZU 00 SPEC + A, fg, frfit
e o o We do not use the following data for averages, fits, limits, etc. ® o o
+ 6.4 130 -
217 75+ 26 550k AJINENKO  03C ISTR — X, fg, fr fit
+ 6.0 130 -
- 457 27 130k AJINENKO 02 SPEC Ay, frfit
+ 9 :
53 T,p *10 32k AKIMENKO 91 SPEC Ay, fg, fr, ¢ fit
7 +37 2827 131 BRAUN 75 HLBC +
<75 90 4017 CHIANG 72 OSPK +
+16 131 -
24 71, 2707 STEINER 71 HLBC + A, fg, fr, ¢ fit
< 58 90 BOTTERILL 68C ASPK
< 58 90 BELLOTTI 678 HLBC
< 110 95 KALMUS 67 HLBC +

130 5yperseded by YUSHCHENKO 04B.
131 statistical errors only.

fs/fy FOR Koy DECAY

Ratio of scalar to f+ couplings.

VALUE (units 10_2) EVTS DOCUMENT ID TECN CHG COMMENT
0.17+0.14+0.54 540k 132 YUSHCHENKO04 ISTR — DP

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

0.4 +05 40.5 112k 133 AJINENKO 03 ISTR — DP

132 The second error is the theoretical error from the uncertainty in the chiral perturbation
theory prediction for Ay, £0.0053, combined in quadrature with the systematic error
40.0009.

The second error is the theoretical error from the uncertainty in the chiral perturbation
theory prediction for A\g. Superseded by YUSHCHENKO 04.
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fr/f. FOR Ki:s DECAY

Ratio of tensor to f couplings.

VALUE (units 10_2) EVTS DOCUMENT ID TECN CHG COMMENT
—0.07+ 0.71+0.20 540k YUSHCHENKOO04 ISTR -— DP
e o o We do not use the following data for averages, fits, limits, etc. ® o o
—21 + 238 +1.4 112k 134 AJINENKO 03 ISTR — DP
2 +12 1585 BRAUN 75 HLBC

134 The second error is the theoretical error from the uncertainty in the chiral perturbation
theory prediction for A\y. Superseded by YUSHCHENKO 04.

K7, FORM FACTORS

Based on the parametrizations of AMORQOS 99, the Kzi form factors can
be expressed as

Fs:fs+f/sq2+f/s/q4+f/ese/4m727
_ I o2

Fp_fp+qu
_ I o2

Gp=¢gp t 8,4

2

/

Hy = hy, + hp q
where q2 = (S / 4m72r) — 1, S is the invariant mass squared of the
dipion, and S is the invariant mass squared of the dilepton.

f, FOR K*¥ — wtn—e®*v DECAY
VALUE EVTS DOCUMENT ID TECN CHG
5.75+0.024-0.08 400k 135 pISLAK 03 B865 +

135 Radiative corrections included. Using Roy equations and not including isospin break-
ing, PISLAK 03 obtains the following w7 scattering lengths 38 = 0.228 + 0.012 +

0.004 7 3-812 (theor.) and a2 = —0.0365 + 0.0023 + 0.0008 * J-533% (theor.).

f./f, FOR K* - nt7n~ ety DECAY

VALUE (units 10_2) EVTS DOCUMENT ID TECN CHG

15.2+0.7+0.5 1.13M 136 BATLEY 10c NA48 =+ |
e o o We do not use the following data for averages, fits, limits, etc. ® o o

17.240.940.6 670k 137 BATLEY 08A NA48 =+ |

136 Radiative corrections included. Using Roy equations and including isospin breaking,
BATLEY 10C obtains the following scattering lengths 38 = 0.2220 £+ 0.0128 4+ 0.0050 +
0.0037 (theor.), a% = —0.0432 £ 0.0086 + 0.0034 £ 0.0028 (theor.). The correlation
with £ /f; = —0.954 and with f/ /f; = 0.080. Supersedes BATLEY 08A.

137 Radiative corrections included. Using Roy equations and not including isospin breaking,

BATLEY 08A obtains the following 77 scattering length a0 = 0.233 + 0.016 + 0.007

0=
ag — —0.0471 4 0.011 + 0.004.
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f!/f, FOR K*¥ — ntn~efv DECAY

VALUE (units 10_2) EVTS DOCUMENT ID TECN CHG

—7.3+0.7+0.6 1.13M 138 BATLEY 10c NA48 =+ |
e o o We do not use the following data for averages, fits, limits, etc. ® o o

—9.040.9+0.7 670k 139 BATLEY 08A NA48 =+ |

138 Radiative corrections included. Using Roy equations and including isospin breaking,
BATLEY 10C obtains the following scattering lengths 38 = 0.2220 + 0.0128 £ 0.0050 +
0.0037 (theor.), a% = —0.0432 + 0.0086 + 0.0034 + 0.0028 (theor.). The correlation
with f/ /f. = —0.954 and with f’ /f. = 0.019. Supersedes BATLEY 08A.

s/'s e!'s

139 Radiative corrections included. Using Roy equations and not including isospin breaking,
BATLEY 08A obtains the following w7 scattering length a0 = 0.233 + 0.016 + 0.007

33 = —0.0471 & 0.011 = 0.004, °
fL/f; FOR K¥ — n+n~ ety DECAY
VALUE (units 10_2) EVTS DOCUMENT ID TECN CHG
6.8+0.6+0.7 1.13M 140 BATLEY 10c NA48 =+ |
e o o We do not use the following data for averages, fits, limits, etc. ® o o
8.14+0.8+£0.9 670k 141 BATLEY 08A NA48 + |

140 Radiative corrections included. Using Roy equations and including isospin breaking,
BATLEY 10C obtains the following scattering lengths 38 = 0.2220 + 0.0128 £ 0.0050 +

0.0037 (theor.), a% = —0.0432 + 0.0086 + 0.0034 + 0.0028 (theor.). The correlation
with £/ /f; = 0.080 and with f%//f; = 0.019. Supersedes BATLEY 08A.

141 Radiative corrections included. Using Roy equations and not including isospin breaking,
BATLEY 08A obtains the following 77 scattering length 38 = 0.233 £ 0.016 £ 0.007

a% — —0.0471 + 0.011 + 0.004.

fo/f; FOR K* — 77~ e*v DECAY

VALUE (units 10_2) EVTS DOCUMENT ID TECN CHG

—4.840.3+0.4 1.13M 142 BATLEY 10c NA48 + |
e o o We do not use the following data for averages, fits, limits, etc. ® o o

—4.840.4+0.4 670k 143 BATLEY 08A NA48 =+ |

142 Radiative corrections included. Using Roy equations and including isospin breaking,
BATLEY 10C obtains the following scattering lengths 38 = 0.2220 £+ 0.0128 4+ 0.0050 +
0.0037 (theor.), a% = —0.0432 + 0.0086 + 0.0034 + 0.0028 (theor.). Supersedes BAT-
LEY 08A.

Radiative corrections included. Using Roy equations and not including isospin breaking,

BATLEY 08A obtains the following 77 scattering length a0 = 0.233 + 0.016 + 0.007

143

0=
a% = —0.0471 + 0.011 + 0.004.

gp/fs FOR K* — 7+ n~ ety DECAY

VALUE (units 1072) EVTS DOCUMENT ID TECN CHG

86.8+1.0+1.0 1.13M 144 BATLEY 10C NA48 =+ |

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

87.34+1.34+1.2 670k 145 BATLEY 08A NA48 +

80.940.941.2 400k 146 pIsLAK 03 B865 +
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144 Radiative corrections included. Using Roy equations and including isospin breaking,
BATLEY 10C obtains the following scattering lengths 38 = 0.2220 + 0.0128 £ 0.0050 +
0.0037 (theor.), a% = —0.0432 4 0.0086 + 0.0034 + 0.0028 (theor.). Supersedes BAT-
LEY 08A. The correlation with g;)/fs = —0.914. Supersedes BATLEY 08A.

145 Radiative corrections included. Using Roy equations and not including isospin breaking,
BATLEY 08A obtains the following w7 scattering length 38 = 0.233 £ 0.016 £ 0.007
a3 = —0.0471 & 0.011 = 0.004,

146 Radiative corrections included. Using Roy equations PISLAK 03 obtains the following

scattering lengths a8 = 0.203 £ 0.033 £ 0.004, a% = —0.055 + 0.023 £ 0.003.

g,/f; FOR K* — 7t~ ety DECAY

VALUE (units 1072) EVTS DOCUMENT ID TECN CHG

8.9+1.7+1.3 1.13M 147 BATLEY 10c NA48 + |
e o o We do not use the following data for averages, fits, limits, etc. ® o o

8.142.2+1.5 670k 148 BATLEY 08A NA48 +

12.041.940.7 400k 149 pIsLAK 03 B865 +

147 Radiative corrections included. Using Roy equations and including isospin breaking,
BATLEY 10C obtains the following scattering lengths 38 = 0.2220 £+ 0.0128 4+ 0.0050 +
0.0037 (theor.), a% = —0.0432 £ 0.0086 + 0.0034 £ 0.0028 (theor.). The correlation
with gp/fs = —0.914. Supersedes BATLEY 08A.

148 Radiative corrections included. Using Roy equations and not including isospin breaking,
BATLEY 08A obtains the following 77 scattering length a0 = 0.233 + 0.016 + 0.007

0=
ag — —0.0471 4 0.011 + 0.004.

149 Radiative corrections included. Using Roy equations PISLAK 03 obtains the following

scattering lengths 38 = 0.203 £ 0.033 +£ 0.004, a% = —0.055 £ 0.023 + 0.003.

hp/f; FOR K* — 77~ e*v DECAY

VALUE (units 10_2) EVTS DOCUMENT ID TECN CHG

—39.84+1.5+0.8 1.13M 150 BATLEY 10c NA48 =+ |
e o o We do not use the following data for averages, fits, limits, etc. ® o o

411419408 670k 191 BATLEY 08A NA48 +

—51.3+3.34+35 400k 152 pIsLAk 03 B865 +

150 Radiative corrections included. Using Roy equations and including isospin breaking,
BATLEY 10C obtains the following scattering lengths 38 = 0.2220 + 0.0128 £ 0.0050 +
0.0037 (theor.), a% = —0.0432 + 0.0086 + 0.0034 + 0.0028 (theor.). Supersedes BAT-
LEY 08A.

Radiative corrections included. Using Roy equations and not including isospin breaking,

BATLEY 08A obtains the following w7 scattering length 38 = 0.233 £ 0.016 £ 0.007
33 = —0.0471 & 0.011 = 0.004,

152 Radiative corrections included. Using Roy equations PISLAK 03 obtains the following

scattering lengths a8 = 0.203 £ 0.033 + 0.004, 22 = —0.055 + 0.023 4 0.003.

151

DECAY FORM FACTOR FOR K — #040e%y
Given in BOLOTOV 868, BARMIN 88B, and SHIMIZU 04.
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K* — (*y~ FORM FACTORS

For definitions of the axial-vector FA and vector FV form factor, see the
“Note on 7+ — Eiwy and KT — Eiu'y Form Factors” in the mT
section. In the kaon literature, often different definitions ay = Fp/my
and v = Fy//my are used.

Fa + Fy, SUM OF AXIAL-VECTOR AND VECTOR FORM FACTOR FOR

K — evey
VALUE EVTS DOCUMENT ID TECN COMMENT
0.133+0.008 OUR AVERAGE Error includes scale factor of 1.3. See the ideogram below.

0.12540.00740.001  1.4K 153 AMBROSINO 09 KLOE E., in 10-250 MeV,
Pe > 200 MeV/c

0.14740.011 51 154 HEINTZE 79 SPEC
0.150 7 9018 56 155 HEARD 75 SPEC

153 Vector form factor fitted with a linear function, V(x) = Fy, (1 4+ A(1—x)), x = 2., /m.

The fitted value of A = 0.38 £ 0.20 £ 0.02 with a correlation of —0.93 between (Fy, +
F4) and A

154 HEINTZE 79 quotes absolute value of |FA + FV| sinf .. We use sinfd . =V, = 0.2205.
155 HEARD 75 quotes absolute value of |F4 + F\/| sinf.. We use sind. = Vs = 0.2205.

WEIGHTED AVERAGE
0.133+0.008 (Error scaled by 1.3)

¢

2
X
""""""" AMBROSINO 09E KLOE 1.2
‘‘‘‘‘ HEINTZE 79 SPEC 1.7
- - - HEARD 75 SPEC _ 06
3.5

(Confidence Level = 0.176)
| | | | J

0.08 0.1 0.12 0.14 0.16 0.18 02 0.22

Fa + Fy, SUM OF AXIAL-VECTOR AND VECTOR FORM FACTOR
FOR K — ev.vy
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Fa + Fy, SUM OF AXIAL-VECTOR AND VECTOR FORM FACTOR FOR

K— py,y
VALUE CL% EVTS DOCUMENT ID TECN CHG
0.165-:0.0070.011 2588 156 ADLER 008 B787 +
o o o We do not use the following data for averages, fits, limits, etc. ® o o
~12 toll 90 DEMIDOV 90 XEBC
< 023 90 156 AKIBA 85 SPEC

156Quotes absolute value. Sign not determined.

Fa — Fy, DIFFERENCE OF AXIAL-VECTOR AND VECTOR FORM FAC-
TOR FOR K — evey

VALUE EVTS DOCUMENT ID TECN
<0.49 90 157 HEINTZE 79 SPEC

157 HEINTZE 79 quotes |F4 — Fy/| < V1L |F4 + Fy/|.

Fa — Fy, DIFFERENCE OF AXIAL-VECTOR AND VECTOR FORM FAC-
TORFOR K — puy,y

VALUE CL% EVTS DOCUMENT ID TECN CHG
—0.24 to 0.04 90 2588 ADLER 008 B787 +

o o o We do not use the following data for averages, fits, limits, etc. ® o o
—2.2 to 0.6 90 DEMIDOV 90 XEBC

—25 to0.3 90 AKIBA 85 SPEC

K* CHARGE RADIUS

VALUE (fm) DOCUMENT ID COMMENT

0.560+0.031 OUR AVERAGE

0.580£0.040 AMENDOLIA 86B Ke — Ke

0.530+0.050 DALLY 80 Ke— Ke

e o o We do not use the following data for averages, fits, limits, etc. o o @
0.62040.037 BLATNIK 79 VMD + dispersion relations

CP VIOLATION TESTS IN K+ AND K~ DECAYS

+ —_
A(Kzl: )= r(quee)-r(Kree)
Teel  T(Kyee)H(Kree)
VALUE (units 1072) DOCUMENT ID TECN
—2.2+1.5+0.6 158 BATLEY 09 NA48

158 This implies an upper limit of 2.1 X 10~2 at 90% CL.

+ _ —_
AK:E _ I'(K_““‘) I'(Kﬂ“‘)
mup’  r(KE O )HN(KZ, )
TR TUp
VALUE DOCUMENT ID TECN
0.010+0.023 OUR AVERAGE
0.011+0.023 159 BATLEY 11A NA48 |
—0.02 +£0.11 +0.04 PARK 02 HYCP
159 This corresponds to the asymmetry upper limit of < 2.9 x 102 at 90% CL. I
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+ -
A(K:I: ) _ r(waq)_r(wa'y)
mny) T r(kt__)+N(KZ._ )
Ty Ty
VALUE (units 10_3) EVTS DOCUMENT ID TECN
0.0+1.0+0.6 1M 160 BATLEY 10A NA4S |
160 This value implies the upper bound for this asymmetry 1.5 x 10~ 3 at 90% CL. |

FORWARD-BACKWARD ASYMMETRY IN K+ DECAYS

A Kt __ T(cos(6k 1,)>0)—T(cos(6k ,)<0)

FB( wpp) ~ T(cos(0k 4 )>0)+T (cos(k ,)<0)

VALUE CL% DOCUMENT ID TECN

<2.3x10~2 90 161 gATLEY 11A NA4S |

161 BATLEY 11A gives a corresponding value of the asymmetry A p = (—2.4+1.8)% 10— 2. I

T VIOLATION TESTS IN K+ AND K~ DECAYS

Prin K* — n%uty,
T-violating muon polarization. Sensitive to new sources of CP violation beyond the
Standard Model.

VALUE (units 10_3) EVTS DOCUMENT ID TECN CHG
—1.742.3+1.1 162 ABE 04F K246 +

o o o We do not use the following data for averages, fits, limits, etc. ® o o
—4.2+4.940.9 3.9M ABE 995 K246 +

162 |ncludes three sets of data: 96-97 (ABE 99s), 98, and 99-00 totaling about three times
the ABE 99S data sample. Corresponds to Pp» < 5.0 x 10—3 at 90% CL.

H + +
Prin K™ = pTv,y . -
T-violating muon polarization. Sensitive to new sources of CP violation beyond the
Standard Model.
VALUE (units 10_2) EVTS DOCUMENT ID TECN CHG

—0.64+1.85+0.10 114k 163 ANISIMOVSK..03 K246 +

163 Muons stopped and polarization measured from decay to positrons.

Im(¢) in K¥ — x%ut v, DECAY (from transverse  pol.)

Test of T reversal invariance.

VALUE EVTS DOCUMENT ID TECN  CHG COMMENT
—0.006 +0.008 OUR AVERAGE

—0.005340.0071 £0.0036 164 ABE 04F K246 +

—0.016 +0.025 20M CAMPBELL 81 CNTR + Pol.

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

—0.013 +£0.016 £0.003 3.9M ABE 99s CNTR + pr KT at rest

164 |ncludes three sets of data: 96-97 (ABE 99s), 98, and 99-00 totaling about three times
the ABE 99S data sample. Corresponds to Im(£) < 0.016 at 90% CL.
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