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(ud — du)s/\/2;J =1/2tT =0
Macca 1115.683 £ 0.006 M>B.
Bpewms xusnu ¢t = 7,8 cMm

OcHoBHBIE MOJIBI pactaja: pr— 2/3 nr® 1/3
»+

uus; JJ =1/271 =1
Macca 1189.37 4+ 0.07 M»sB.
Bpewmsa xusan ¢t = 2,4 cm

OcuoBubie Mozb pactaza: pr’ 1/2 not 1/2.

py 1073
EO

(ud + du)s//2;J =1/2FT =1
Macca 1192.64 £+ 0.024 M»sB.
Bpewma xxuznm cr = 0 cMm

Ocnosuste Mozpl pacnaza: A%y 1

dds;J =1/2TT =1
Macca 1197.44 4+ 0.029 M»B.
Bpewms xusnu ¢t = 4.4 cm

OcHoBHBIE MOIBI pacmaga: nw 1
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uss; J =1/2T1=1/2
Macca 1314.86 + 0.2 M»B.

Bpewms xusnu cr =

8.7 cm

Ocuosubre MogbI pactana: A0 1

(1]

dss;J =1/271=1/2
Macca 1321.71 + 0.07 MsB.

Bpewms xusnm cr =

4.9 cMm

OcuoBHBIe MOJBI pacnama: A7~ 1

sss;J =3/2T1 =0

Macca 1672.45 + 0.29 M»B.

Bpewms xusnm cr =

2.4 cm

Ocnuosubie mosint pactaga: AYK~ 2/3 E-x0 1/4 =07+ 1/11
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A MASS

The fit uses A, Z+, ZO, 2 mass and mass-difference measurements.

VALUE (MeV) EVTS DOCUMENT ID TECN  COMMENT
1115.683+0.006 OUR FIT

1115.683+0.006 OUR AVERAGE

1115.678+0.006 0.006 20k HARTOUNI 94 SPEC pp27.5 GeV/c
1115.6904+0.008 £0.006 18k LHARTOUNI 94 SPEC pp 27.5 GeV/c

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

1115.59 +0.08 035 HYMAN 72 HEBC
1115.39 +0.12 195 MAYEUR 67 EMUL
1115.6 +0.4 LONDON 66 HBC
1115.65 +0.07 488 25CHMIDT 65 HBC
1115.44 +0.12 3BHOWMIK 63 RVUE

LWe assume CPT invariance: this is the A mass as measured by HARTOUNI 94. See
below for the fractional mass difference, testing CPT.

2The SCHMIDT 65 masses have been reevaluated using our April 1973 proton and K+
and 7£ masses. P. Schmidt, private communication (1974).

3 The mass has been raised 35 keV to take into account a 46 keV increase in the proton
mass and an 11 keV decrease in the 7= mass (note added Reviews of Modern Physics

39 1 (1967)).
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T+ MASS

The fit uses ):+, ):0, 37, and A mass and mass-difference measurements.

VALUE (MeV) EVTS DOCUMENT ID TECN COMMENT
1189.37+0.07 OUR FIT Error includes scale factor of 2.2.
1189.374+0.06 OUR AVERAGE Error includes scale factor of 1.8. See the ideogram

below.

1189.3340.04 607  1BOHM 72 EMUL

1189.16+0.12 HYMAN 67 HEBC

1189.61+0.08 4205 SCHMIDT 65 HBC See note with A mass
1189.48+0.22 58 2 BHOWMIK 64 EMUL

1189.38+0.15 144 2 BARKAS 63 EMUL

]'BOHM 72 is updated with our 1973 K=, w~, and 770 masses (Reviews of Modern
Physics 45 S1 (1973)).

2 These masses have been raised 30 keV to take into account a 46 keV increase in the
proton mass and a 21 keV decrease in the 7% mass (note added 1967 edition, Reviews
of Modern Physics 39 1 (1967)).

WEIGHTED AVERAGE
1189.3740.06 (Error scaled by 1.8)

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
- - BOHM 72  EMUL 1.0
- HYMAN 67 HEBC 3.1

- SCHMIDT 65 HBC 8.9
BHOWMIK 64 EMUL 0.2
BARKAS 63 EMUL _ 0.0

13.3
(Confidence Level = 0.0098)
]
1189 1189.4 1189.8 1190.2
[
50 1Py = 1(31) Status: * Rk x
I

COURANT 63 and ALFF 65, using 50 4 Nete decays (Dalitz
decays), determined the 50 parity to be positive, given that J =1/2
and that certain very reasonable assumptions about form factors are
true. The results of experiments involving the Primakoff effect, from
which the £0 mean life and £ — A transition magnetic moment
come (see below), strongly support J = 1/2.

>0 MASS

The fit uses Z+, ZO, 27, and A mass and mass-difference measurements.

VALUE (MeV) EVTS DOCUMENT ID TECN COMMENT

1192.642+0.024 OUR FIT

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

1192.65 +0.020+0.014 3327 1wanG 97 SPEC 30 Ny —
(pr7)(eTe)

1 This WANG 97 result is redundant with the X0-A mass-difference measurement below.




£~ MASS

The fit uses Z+, ZO, 2, and A mass and mass-difference measurements.

VALUE (MeV) EVTS DOCUMENT ID TECN  COMMENT

1197.449+0.029 OUR FIT Error includes scale factor of 1.1.
1197.45 +0.04 OUR AVERAGE Error includes scale factor of 1.2.

1197.4174+0.040 GUREV 93 SPEC X C atom, crystal diff.
1197.5324+0.057 GALL 88 CNTR X~ Pb, X~ W atoms
1197.43 £0.08 3000 SCHMIDT 65 HBC See note with A mass

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

1197.24 +0.15 1 DUGAN 75 CNTR Exotic atoms

lgaLL 88 concludes that the DUGAN 75 mass needs to be reevaluated.

- 10P) = 1A1) Status:  * kk ok

The parity has not actually been measured, but + is of course ex-
pected.

We have omitted some results that have been superseded by later
experiments. See our earlier editions.

=~ MASS

The fit uses the =, §+, and _:0 masses and the =— =1 mass difference.
It assumes that the =~ and =1 masses are the same.

VALUE (MeV) EVTS DOCUMENT ID TECN COMMENT
1321.71+0.07 OUR FIT

1321.70+0.08+0.05 2478 + 68 ABDALLAH  06e DLPH from Z decays

e ¢ o We do not use the following data for averages, fits, limits, etc. e o o
1321.46+0.34 632 DIBIANCA 75 DBC 4.9 GeV/c K~ d
1321.124+0.41 268 WILQUET 72 HLBC

1321.87+0.51 195 1 GOLDWASSER70 HBC 5.5 GeV/c K™ p
1321.67£0.52 6 CHIEN 66 HBC 6.9 GeV/cpp
13214 +1.1 299 LONDON 66 HBC

13213 +0.4 149 PJERROU 658 HBC

1321.1 +0.3 241 2BADIER 64 HBC

13214 +04 517 2JAUNEAU 63D FBC

1321.1 +0.65 62 2 SCHNEIDER 63 HBC

L GOLDWASSER 70 uses m, = 1115.58 MeV.
2 These masses have been increased 0.09 MeV because the A mass increased.




I 1UPy = 3(AT) Status: sk okk ok

The parity has not actually been measured, but + is of course ex-

pected.
=0 MASS

The fit uses the _:0, =7, and =+ masses and the =~ — =0 mass differ-

ence. It assumes that the = and =T masses are the same.
VALUE (MeV. EVTS DOCUMENT ID TECN COMMENT
1314.86+0.20 OUR FIT
1314.82+0.06:0.20 3120 FANTI 00 NA48 p Be, 450 GeV
e o o We do not use the following data for averages, fits, limits, etc. o o o
1315.2 +£0.92 49 WILQUET 72  HLBC
1313.4 +£1.8 1 PALMER 68 HBC

2~ MASS

The fit assumes the 2~ and 2 masses are the same, and averages them

together.
VALUE (MeV EVTS DOCUMENT ID TECN COMMENT
1672.45+0.29 OUR FIT
1672.43+0.32 OUR AVERAGE
1673 +1 100 HARTOUNI 85 SPEC 80-280 GeV K?C
1673.0 +0.8 41 BAUBILLIER 78 HBC 8.25 GeV/c K™ p
1671.7 +0.6 27 HEMINGWAY 78 HBC 4.2 GeV/c K~ p
1673.4 +1.7 4 1 DIBIANCA 75 DBC 4.9GeV/ec K~ d
1673.3 +1.0 3 PALMER 68 HBC K~ p4.6,5GeV/c
1671.8 +0.8 3 SCHULTZ 68 HBC K~ pb5.5GeV/c
1674.2 +1.6 5 SCOTTER 68 HBC K™ p6 GeV/c
1672.1 +1.0 1 2 FRY 55 EMUL
e o o \We do not use the following data for averages, fits, limits, etc. o o o
1671.43+0.78 13 3DEUTSCH... 73 HBC K~ p 10 GeV/c
1671.9 +1.2 6 3SPETH 69 HBC See DEUTSCHMANN 73
1673.0 +8.0 1 ABRAMS 64 HBC — =0
1670.6 +1.0 1 2 FRY 558 EMUL
1615 1 4 EISENBERG 54 EMUL

1 DIBIANCA 75 gives a mass for each event. We quote the average.

2The FRY 55 and FRY 558 events were identified as 2~ by ALVAREZ 73. The masses
assume decay to AK™ at rest. For FRY 55B, decay from an atomic orbit could Doppler
shift the K~ energy and the resulting 2~ mass by several MeV. This shift is negligible
for FRY 55 because the (2 decay is approximately perpendicular to its orbital velocity,
as is known because the A strikes the nucleus (L.Alvarez, private communication 1973).
We have calculated the error assuming that the orbital n is 4 or larger.

3 Excluded from the average; the 27 lifetimes measured by the experiments differ signif-
icantly from other measurements.

baryon | word average kev | best measurements kev | year | evnt | SF
A 6 6 94 20k

DI 70 40 72 607 | 2.2
»0 24 24 97 3327

T 29 40 93

=T 70 94 06 2478

=0 200 200 00 3120

Q- 290 600 78 27




IIpsmoe m3Mepenne B pacmaige Kak na CLEO-c D° — K- r~7ntat. Kammbposka mMIIyIncoB
¥(28) — J/¢mtn~. Cucremarndeckast onmmbKa U3-3a TOYHOCTH MACC 3aPs?KEHHBIX KAOHOB. Bapu-
OHBI JTH60 WX MPOAYKTH pactaja (30 — Av) GyayT umers Gosbimue ormeTs 10 10 em. BoaMoskHbI
nazke nesble kKackajpl 20 — 10A? — 79 [prT]. Musapuantnas macca Gyyer 3aBuceTb oT TOUKU (€K )
PACIAIOB KaxKJI0ro 6apruoHa B Iemodke. FeTh BApUAHT MCIIOJIB30BATH TOJBKO T€ COOBITHSI, KOTOPHIE
PACIIaIAI0TCs BHE BAKyyMHOI KaMepbl. 3apsizKeHHbIe OapUOHBI IIPY JBUKEHUU B MATHUTHOM TIOJIE,
Oy/lyT MEHSITh UMIIYJIbC B JIAGOPATOPHON cucTeMe (a B CHCTEME IEHTPA WHEPIMA U SHEPIHIO), 3TO
HYKHO OyJIeT yUUTBHIBATH [IPU PEKOHCTPYKIIUU MaCChl U TOYKHU BbLIETa GAPUOHA.

Hanuaune hoTOHOB B KOHEYHOM COCTOSTHHY OYJI€T 3HAYUTEILHO YXY/IIIATh Pa3pellenne mo Mac-
ce. OTHOCI/ITe.HbHOe HUMITYJIbCHOE Da3pelieHue IpuMepHO Ha IIOPAJIOK JIydIle, YeM pa3penieHue 110
suepruu doronos. Ilonck moaxonamux Mo, LT — py ¢ mocIeayomeit Kousepcueii boToHa Ha Ba-
KyyMHO# Tpy6e. Bosbiiue npobieMbl BO3HUKAIOT ¢ X7 Beerja HeTpoH (aHTUHEATPOH) B KOHEIHOM
cocrosrmn. s Z° scerna 7 B Koneunom cocrosHum.

WNsmepenne mMacchl 4epe3 Maccy OT/adu. 3aBUCUMOCTb OT U3MepeHus 3Hepruu. 1louck moixo-
X peakiuii. Poxienne B accoruanyuy ¢ IPOTOHOM 3aPsyKeHHBIMY KAOHAMU U IHOHAMHY ( IOy~
crum Kg — nrm™). OcrajibHble TPEKHU JIETAT U3 MECTa BCTPEUH. B 3HAUYUTEILHON Mepe penaeTcs
pobyieMa ¢ peKOHCTPYKIHel KackagaoB pactiaioB. OHa ocTaeTcst TOJIBKO jist )7 .

ete™ — ApK™.

ete™ = X0pKT.

ete” = UtpKtn—.

ete” = Y pK*aT.

Toubko 1(25):

ete” - E " pKTKT.

ete” = E9pKT*Ktrn—.

etem — Q pKTKTKg. Tlepe6op mo macce. Jlydmee uro ykiaaasiBaercs B Maccy 1(2S):
etem 5 QO EtKgete — Q 20K,

3aBUCUMOCTh OT TOYHOCTH M3MEPEHHsI SHEPIHH MOXKHO YMEHBIUTb, MAPAJIe/IbHO ‘U3Mepsist’
AHAJIOTUYHBIMU METOJ/IAMU MACChI IIPOTOHOB U HEATPOHOB.

P nauanpusie ete”, Pp 4-uMiyasc 6aproHa Maccy KOTOPOTO MbI H3ydaeM; Pp 4-IMITyJIbC CH-

CTEMBbI, KOTOPas POXKIAETCSI B ACCOIUAINH ¢ OAPHOHOM.

particle | best measurements kev | tecn year
J/ 6 KEDR | 15
Y(25) 10 KEDR | 15
DY 50/22 CLEO-c | 14




m% = P2 — 2PPy + P3.

Py 4-uMITyIbe HyKJIOHA MAcCy KOTOPOIO MBI XODPOIIO 3HaeM, Py 4-MMITyJIbC CHCTEMbI KOTO-
past pOXKIaeTCsI B ACCOMMAIIN C HYKJIOHOM. DTO JAPyTrue COOBITUsI, HO UMEOIINE CXOXKUE CHUCTEMBI
KOTOPBIE POKJIAIOTCS B aCCOMUAIMN (HACKOJIBKO 3TO BO3MOXKHO).

m2, = P2 — 2PPy + P2.

Ecmn maccy 6aprnona peKOHCTPYHPOBATH CJEIYIONTAM 0Opa30M.

thB = m?v — 2P(Pg — Pn) — P]% + P%. To 3aBUCUMOCTH OT TOYHOCTH U3MEDPEHUS SHEPTUHU

YMEHBINAETCL.
dm?3
=4FE, —2FEp ~ 2E, > 2E,
dE,
dm? m%, —m% —mi +m%L  miy —m% —m +my
dE, — 4En — Ep) ~2 &, i | £, | < Ep

E1:M2+m%—m§

3necy Ejp - TOJOBUHA SHEPTUM B CHUCTEME TeHTpa uHepiuu, Fp 3Heprusi 6aproHa B cuUCTEME

B 6 , 52 — P2 nm2 — P2
IICHTpa nHepnun, F sneprus 0apuona B CHCTEMe IICHTpa MHepIyu, My = Py m mp = Pi cpennane
KBa/IPAThl MaCC CHCTEM DOXKJAIONINXCS B aCCOIUAINY C HYKJIOHOM u 6apmoHoM. B sTom mosaxone

MacCCa U3MepseTcsd OTHOCUTE/IbHO y2KEe XOPOIIIO U3BECTHOII MaCChI IIPOTOHaA HUJIN HefITpOHa.

reaction J P(25) ev
ApK*4cec | 8.6x107* | 1074 6 x 108
YOpKt+4cee | 29 x 1074 | 1.6 x 1072 | 2 x 108
AOA° 1.9%x 1073 | 3.8 x 107% | 1.4 x 10°

[I‘]
[1]
+

97x107% [ 29x107* | 7x 108
2.4 x107% | 3x 107

3
2
+
e}
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