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However, there is still disagreement about what
“dibaryon resonances” are. There is little doubt there
are distinct structures in NN partial-wave amplitudes
that look very much like ordinary highly inelastic reso-
nances, such as are seen in w/N scattering. The question
is whether these structures are caused by resonance
poles in the complex energy piane or by some other
structure of the scattering amplitude.

One of the arguments about dibaryon resonances is
whether they are calculable in terms of quark theory or
should instead be calculated using some hadron interac-
tion theory without reference to the underlying quarks.
Both approaches have had successes and failures, so
possibly both will make contributions to unraveling the
mysteries of dibaryon resonances.

The idea that dibaryon resonances are “pseudo-
resonances” ' has taken some new turns. The idea is
that box diagrams (e.g., involving NA in NN scattering)
create resonance-like loops in the Argand diagram
without resonance poles actually existing. The problem
with believing this is whether poles would be created
when one unitarizes the box-diagram calculations in
order to calculate physical scattering amplitudes. Kloet
and Tjon8 have recently shown that 2 model exists in
which, indeed, this is the case. However, resonance
hunters should definitely report pole positions rather
than looping Argand diagrams in the future. All who
suggest that the NN IDZ and 3F 3 resonance-like struc-
tures are resonances or are instead due to some other
dynamics must take their case to the world collection of
NN scattering data in the form of a detailed partial-
wave analysis, and should report the existence or nonex-
istence of resonance poles.

Closely related to the work described above is that of
Ueda,9 in which Faddeev #NN dynamics is fitted to the
NN partial-wave amplitudes. Although the fit is not
good, the approximately correct structure is present.
The interesting point is that poles do occur on the
“resonance” sheets in the complex energy plane. Ueda
claims this work is important because many claims for
resonance poles assume that the poles exist, but the Fad-
deev approach does not make such prior assumptions.

VerWest!0 recently reported separable potential
model fits to the IDZ and 3F3 NN amplitudes and
claims some solutions had no resonance poles, but
Kloet and 'I’jon11 have shown that these potential
model fits all do, indeed, have resonance poles.

Dinucleon resonances also communicate with the vd
and wd channels. There is not much yd data, and the
multipole analysis does not tell much about which

dibaryons might be involved. In the 7d channel, uncer-
tainties abound, and partial-wave analyses yield poor
fits compared to NN analyses. In addition to NN
analyses, results from analyses of 7d —» wd, 7d — wpn,
pp — wd, and yd — pn scattering are listed below.
Most of these strongly indicate the existence of dibaryon
resonances in the 1D2 and 3F 3 NN states, and some
indicate possible resonances in the Is o 35 1 3Pl, 3P2,
3D3, 1F3, 1G4, and other states.

Since our last edition, many more papers have been
published about dibaryon resonances. There are eleven
new references for dinucleons and one for strange
dibaryons giving values for the resonance-pole (or
Breit-Wigner) parameters. Many of the new references
are fits to wd partial-wave amplitudes, in which the cou-
plings to dibaryons appear to be larger than in NN
amplitudes.

Some notable papers in which narrow (width < 20
MeV) dibaryon production peaks are seen are:

(1) Siemiarczuk et al.!2 forthe dp — (np)p and dp —
pwX reactions; (2) Bairamov et al.!3 for pC — npX,
(3) Zelinski et al.l* for 4Hep — dppn; and (4)
Tatischeff et al.15 for p3He — dX and 3Hep - dX
reactions.

However, Katayama et al.'® claims to have done an
experiment similar to that of Siemiarczuk et al. and sees
no peaks; and Combes et al.17 sees no narrow dibaryon
resonances in dd — dX. Tatischeff!? suggests that the
reason some experiments do not see these narrow peaks
is that they appear as small bumps on a large back-
ground and may not be observable except at the max-
ima of the production cross sections.

Since our last edition, only one paper has appeared
giving data on strange dibaryon states. It appears that
the strangeness —1 dominant resonance is in the 35 1
state, an SU(3) partner of the deuteron. Dalitz,18
excellent review, concludes that the § = —1 3S1 reso-
nance pole probably exists. However, May et al.1? sees
no enhancements in the Z*n, 2%, or Ap invariant

in an

mass spectra in K~ d — « X; and Arenton et al.20 sees
none in the Ap spectrum in pp — ApK ™.

In the Listings below, we separate the determinations
of pole positions and Breit-Wigner parameters. To be a
resonance, the pole must occur on the lower half of the
second sheet for the elastic channel; it may be a bound
state or resonance for inelastic channels.

In summary, this reviewer feels that the evidence,
both experimental and theoretical, for the Ip 3 and 3F 3
dinucleon resonances is now very strong. The theoreti-
cal calculations almost all now agree that resonance



For notation, see key on page 91.

poles occur in the NN amplitudes. The disagreement
among production experiments is inherent in the diffi-
culties of such experiments; overlapping highly inelastic
resonances are very difficult to see in final states.

For more detailed reviews of dibaryons, expressing a
wide variety of opinions, see Hoshizaki,21 Bugg,22
Kamae,23 Vinh Mau,24 Kroll,25 Locher,26 Svarc,27 and
Yokasawa.28

Experimentalists wishing to look for strange
dibaryons should peruse the recent paper by Aerts and
Dover.2?
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| S—0 DIBARYONS

BARYON NUMBER 2, STRANGENESS 0 STATES

IN THIS SECTION WE USE THE FOLLOWING ABBREVIATIONS FOR TYPES
QF ANALYSES~~

AB ALPHA P ~> D P P N (ALPHA BREAKUP) (NN INVARIANT MASS)

DB D P -> P P N (DEUTERON BREAKUP) (NN INVARIANT MASS)

DBX D P -> P Pl+ X (DEUTERON BREAKUP) (X MISSING MASS)

GD GAMMA D ~> P X CROSS SECTIONS

HPDX HE3 P -> D X (X MISSING MASS)

GDPN GAMMA D —> P N PARTIAL-WAVE ANALYSIS RESONANCE
PARAMETRIZATION

NN FIT TO NN ELASTIC PARTIAL-WAVE ANALYSIS RESULTS

NNF FIT TO NN FORWARD AMPLITUDES

NPT NP TOTAL CROSS SECTION BREIT-WIGNER FIT

PCPP PL C12 -> P P X (MASS OF PP)

PIB PI. D ELASTIC PARTIAL-WAVE ANALYSIS RESONANCE
PARAMETRIZATION

PIDC PI D DIFFERENTIAL CROSS SECTION BREIT-WIGNER FIT

PIDI Pl D -> P1 P N AMPLITUDE ANALYSIS RESONANCE
PARAMETRIZATION

PIDF P! D FORWARD AMPLITUDE CALCULATION

P1DP PI D -> P P PARTIAL-WAVE ANALYSIS RESONANCE
PARAMETRIZATION

PIPR N N -> NN PI DECK + RESONANCE FIT TO CROSS SECTIONS
AND A PARAMETERS

PNI P N -> P P PI- CROSS SECTIONS BREIT-WIGNER FIT

PPPD P P -> PI+ D PARTIAL-WAVE ANALYSIS RESONANCE
PARAMETRIZATION

| nwei70) 1-1, D,

Status:

OMITTED FROM SUMMARY TABLE

ETXITTITTITTIITZTITITTITIILELT

nTmomam@E N mua W >

B=2, S=0, 'D, —— BREIT-WIGNER MASS (MeV)

BREIT-WIGNER MASS APPROXIMATELY EQUALS RE(POLE POSITION).

(2170.0) HOSHIZAKI 79 NN 1D2 ASSUMED BCOGRND

(2180.0) ARVIEUX 80 PID 102

(2185.0) KAMO 80 PPPD 1D2

(2170.0) HQFTIEZE &1 PIDI 1D2

(2140.0) KANAI 81 PID 1D2 SOL. B AND C
2140. TO 2160 DAKHNO 82 PNI 1D

(21 > UEDA 82 NN 102 FADDEEV ''FIT'’
(2200.0) LOCHER 83 PID D

2263, YO 2340. BAKKER 84 NN 1DZ P MATRIX ANAL.
2176.0 6.0 STRAKOVSK 84 PIDP 1D2

(2176.0) HIROSHIGE 85 PID 1D2 USES LYON AMPL.

KAMO 80 DID NOT TRY FITS WITH FEWER THAN SIX RESONANCES.

KANAT 81 FIT WITH NO RESONANCES WAS VERY POOR AND DID NOT TRY
OTHER FITS WITH FEWER THAN FOUR RESONANCES.

UEDA 82 REPORTS AS ''MASS'' BUT DOES NOT EXPLAIN HOW CALCULATED
FROM POLE POSITION.

RESONANCE FIT TO VECTOR POLARIZATION.

ACTUALLY P-MATRIX POLE POSITION.

3P2 STATE IN PI D SYSTEM.
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B=2, $S=0, 'D, —— BREIT—WIGNER WIDTH (MeV)

BREIT-WIGNER WIDTH APPROXIMATELY EQUALS 2 TIMES IM(POLE POSITION).

W 100. TQ 150. HOSHIZAKI 79 NN 1D2 ASSUMED BCKGRND
W A (134.0) KAMD 80 PPPD 1D2

W (75.0) HOFTIEZE 81 PIDI 1D2

W B (56.0) KANAT 81 PID 1D2 SOL. B

W B (54. KANAI 81 PID 102 SOL. C

W 50. 70 100 DAKHNO 82 PNI

W C (61.0) UEDA 82 NN 102 FADDEEY "'FIT!!
w G (50.0) FERREIRA 83 PIDF 1D2

W F (85.0) LOCHER 83 PID 102

W 100. TO 200. GRACH 84 NN 102 P MATRIX ANAL.
w 107.0 23.0 STRAKOVSK B4 PIDP 1D2

W F (124.) HIROSHIGE 85 PID 1DZ USES LYON RMPL,
W

W G RESONANCE MASS FIXED.

B=2, =0, !D, —— BREIT—WIGNER ELASTICITY

BREIT-WIGNER ELASTICITY APPROXIMATELY EQUALS
ABS(RESIDUE OF POLE)/IM(POLE POSITION).

R1 0.1 HOSHIZAKI 79 NN 102
R1 0.3 70 0.5 GRACH 84 NN 1D2
B=2, S=0, 'D, —— BREIT-WIGNER 7~d INELASTICITY

BREIT-WIGNER ELASTICITY APPROXIMATELY EQUALS
ABS(RESIDUE QF POLE)/IM(PCLE POSITION).

R2 €0.26) KANATL &1 PID 102

R2 0 €0.29) LOCHER 83 PID 1D2

R2 G (0.09) FERREIRA 83 PID 1D2

R2 H 0.29) SMITH PID D2

Rg F €0.49) HIROSHIGE 55 PID 1DZ USES LYON AMPL.
13

R2 H

FADDEEY + RESONANCE FIT TO VECTOR ANALYZING POWER; VARIED ONLY
R2 H ELASTICITY; MASSES AND WIDTHS FIXED AT LOCHRER'S VALUES.

B=2, S=0, 'D; —— Re(POLE POSITION) (MeV)

RE(POLE POSITION) APPROXIMATELY EQUALS BREIT-WIGNER MASS.

RE (2045.0) BHANDARI 81 AN 1D2 K-MATRIX FIT
RE (2135.0) BHANDARI 81 NN 1D2 M-MATRIX FIT
RE (2150.0) EDWARDS 81 NN 1D2 K-MATRIX FIT
RE I (2153.8) KLOET 81 NN 1b2 POT. MODEL FIT
RE J (2110.0) UEDA 82 NN 1D2 FADDEEV ''FIT'!
RE K 2120, TO 215Q. BHANDARLI 83 NN 102 M-MATRIX FIT
RE J 2149. 10 2150, KLOET 83 NN 1D2 COUP. CHAN. FIT
RE E 2150. 70 2170. GRACH 84 NN 102
RE
RE I KLOET 81 DOES NOT SHOW GQODNESS OF FIT TO 102.
RE J NOT A GOOD FIT TO PARTIAL-WAVE AMPLITUDES.
RE K BHANDARI 83 CLAIMS 1D2 1S AN N-DELTA BOUND STATE.
B=2, $=0, 1D, ~— Im(POLE POSITION) (MeV)
IM(POLE PDSITION) APPROXIMATELY EQUALS ONE-HALF BREIT-WIGNER WIDTH.
IM ¢110.0) BHANDARI 81 KN 1D2 K-MATRIX FIT
In €90.0> BHANDARI 81 NN 1D2 M-MATRIX FIT
M (56.0) EDWARDS 81 NN 102 K-MATRIX FI
M 1 (46.0) KLOET 81 NN 1D2 POT. MODEL FIT
M J (54.0) UEDA 82 NN 102 FADDEEV ''MDFIT
L] K 80. To 100. BHANDARI 83 KN D2 M-MATRIX FIT
M J 39. TO 45. KLOET 83 NN 1D2 COUP. CHAN. FIT
B=2, S=0, 'D, —— |RESIDUE|/Im(POLE POSITION)
ABS(RES)/IM{POLE POSITION) APPROXIMATELY EQUALS BREIT-WIGNER
ELASTICITY.
RES €0.175) BHANDARI 81 NN 1D2 K-MATRIX FIT
RES 0.2) BHANDARI 81 NN 102 M-MATRIX FIT
RES .29 EDWARDS 81 NN 1D2 K-MATRIX FIT
RES K 0.1 70 0.3 BHANDARI 83 NN 102 M-MATRIX FIT

| NN (2250) 1=1, 3F, | St +

OMITTED FROM SUMMARY TABLE

B=2, §=0, 3F; —~ BREIT—WIGNER MASS (MeV)
L] L €2390.0) GREIN 78 NNF  3F3
M (2220.0) HOSHIZAKI 78 NN 3F3 ASSUMED BCKGRND
M L] 2260. (FIXED) IKEDA 80 GOPN 3F3 SO0L, A
M 2296.0 11.0 IKEDA 80 GDPN 3F3 S0L. A!
M 2307.0 12.0 IKEDA 80 GDPN 3F3 sSOL. B8''
M A (2185.0) KAMO 80 PPPD 3F3
M B {2260.0) KANAT 81 PID 3F3 SOL. B AND €
M 2251, TO 2266. BHANDARI 82 NN 3F3
L 2220. TO 2260 DAKHNO 82 PNI 3F3(OR 3D3/363)
M L (2310¢.0) GREIN 82 NNF  3F3
M N 2200.0 10.0 SHAMU 82 NPT 3F3
] 4 {2155.0) UEDA 82 NN 3F3 FADDEEV ''FIT"!
M 2236.0) JAUCH 84 PIPR 3F3

M 2170.0 5.0 STRAKOVSK 84 PIDP 3F3
M ") 2240.0 5.0 TATISCHEF 85 HPDX 3f3
M
L] L GREIN 78 AND GREIN 82 SEE NO 1D2 RESONANCE.
N M IKEDA 80 GIVES TWO OTHER SOLUTLIONS WITH POORER FITS TO DATA.
M N THIS IS AN N P RESONANCE.
L AVG 2218.4 22.9 AVERAGE (ERRQOR INCLUDES SCALE FACTOR OF 7.4)
B=2, §=0, *F; —- BREIT—WIGNER WIDTH (MeV)
L} L €290.,0) GREIN 78 NNF 3F3
W 50. TO 100.° HOSHIZAKI 78 NN 3F3 ASSUMED BCKGRND
W L] 200. (FIXED) IKEDA 80 GDPN 3F3 SOL. A
'l 177.0 32.0 IKEDA 80 GDPN 3F3 SOL. A"
W 213.0 54.0 IKEDA 80 GDPN 3F3 sOL. B''
W A (81.0) KAMO 80 PPPD 3F3
W B C181.0) KANAT 81 PID 3F3 sOL. B
W B C171.0) KANAT 81 PID 3F3 SOL. C
W 70. 7O 1060. BHANDARI 82 NN 3F3
W 100. TO 200 DAKHNO 82 PNI  3F3(OR 3D3/3G3)
W N 134.0 9.0 SHAMU 82 NPT 3F
W C (60.0) UEDA 82 NN 3F3 FADDEEV ''FIT'!
W G (75.0) FERREIRA 83 PIDF 3F3
W €120.0) JAUCH B84 PIPR 3F3
W 142.0 9.0 STRAKOVSK B4 PIDP 3F3
W 0 16.0 3.0 TATISCHEF 85 HPDX 3F3
B=2, $=0, 3F; ~— BREIT—WIGNER ELASTICITY

R1 HOSHIZAKI 78 NN 3Fr3
R1 P 0.11 10 0.13 BHANDARI 82 NN 3F3
R1 Q .096 0.012 SHAMY 82 NPT 2F3
R1 G (0.05) FERREIRA 83 PIDF If3
R1 0.21) JAUCH 84 PIPR 3F3
R1 P EHANDARI 82 REPORTS R(PI 0)=0.2 TO 0.3 AND R(N DELTA)=0.6 TO 0.7,
R1 Q THIS NP VALUE IS EQUIVALENT TO (0.19+-0.02) FOR PP.

B=2, =0, ’F; —— Re(POLE POSITION) (MeV)
RE (2190.0) BHANDARLI 81 NN 3F3 K-MATRIX FIT
RE (2215.0) BHANDARI 81 NN 3F3 M-MATRIX FIT
RE (2185.0) EDWARDS 81 KN 3F3 K-MATRIX FIT
RE (2175.0) KLOET 81 NN 3F3 POT. MODEL FIT
RE 2218. TO 2200. BHANDARI 82 NN 3F3 BREIT-WIG. FIT
RE J (2134.0) UEDA 82 NN XF3 FADDEEY T'FIT'!
RE J (2211.0) VERWEST B2 NN 3F3 POT. MODEL FIT
RE R 2210. TD 2220. BHANDARI 83 NN 3F3 M-MATRIX FIT
RE J 2148. TO 2149. KLOET 83 NN 3F3 COUP. CHAN. FIT
RE S 2162. To 2173. KLOEY 83 NN 3F3 COUP. CHAN. FIT
RE R BHANDARI 83 CLAIMS 3F3 IS NOT AN N-DELTA BOUND STATE.
RE S KLOET 83 FOUND TWO NEARBY 3F3 POLES.

B=2, S=0, ’F; —— Im(POLE POSITION) (MeV)
M (65.0) BHANDARI 81 NN 3F3 K-MATRIX FIT
™ (70,0 BHANDARI 81 NN 3F3 M-MATRIX FIT
M (70.0) EDWARDS 81 NN 3F3 K-MATRIX FIT
M (43.0) KLOET 81 NN 3F3 POT. MODEL FIT
M 45. TO 6D. BHANDARI 82 NN 3F3 BREIT-WIG. FIT
IM J (52.0) UEDA 82 NN 3F3 FADDEEV ''FIT''
™ J (35.0) VERWEST 82 NN 3F3 POT. MODEL FIT
™ R 60, TO 80. BHANDART 83 NN 3F3 M-MATRIX FIT
™ J 33. TD 38. KLOET 83 NN 3F3 COUP. CHAN. FIT
™ s 43, TO 48. KLOET 83 NN 3F3 COUP. CHAN. FIT

B=2, $=0, 3F; —— |RESIDUE{/Im(POLE POSITION)

RES (0.15) BHANDARI 81 NN 3F3 K-MATRIX FIT
RES 0.1%) BHANDARI 81 NN 3F3 M-MATRIX FIT
RES 0.30) EDWARDS 81 NN 3F3 K-MATRIX FIT
RES O 08 T0 0.13 BHANDARI B2 KN 3F3 BREIT-WIG, FIT
RES R 0 0.2 BHANDARLI 83 NN M-MATRIX FIT
| OTHER NN | Status:

OMITTED FROM SUMMARY TABLE

TTTTTTITTITIXIIIIRIE

B=2, S=0 MISCELL.

>

@ @ww@

—— BREIT-WIGNER MASS (MeV)

(2170.0) (10.0) ALADASHVI 76 DB PP INVAR!ANT MASS

(2250.0) EIN B0 NNF 3517 OR
(2190.0) HASHIMUTO 80 NN 1F3 ASSUMED BCKGRND
(2352.0) (69.0) 80 GDPN 3S1 SOL. A
2380. (FIXED) IKEDA 80 GDPN 351 SOL. A'
(2290.0) (14.0 IKEDA 80 GDPN 3P2 SOL. C
2380. (FIXED) IKEDA 80 GDPN 351 SOL. C
(2377.0) ) IKEDA 80 GDPN 3D3 SOL. B!
€2100.0) KAMD 80 PPPD 180
2117.0) KAMO 80 PPPD 3pP2
(2148.0) KAMD 80 PPPD 3F2
(2159.0) KAMO 80 PPPO 3P1
(2230.0) ARGAN &1 60

(2290.0) KANATL 81 PID 3p2 SOL. B
(2300.0) KANAT 81 PID 3P2 SOL. C
(2510.0% KANAL 81 PID 164 SOL. B
(2530.0% KANAT &1 PID 180 sOL. C
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M (2250.0) GREIN 82 NNF 351 OR 303 PAPERS NOT REFERRED TO IN DATA LISTINGS
M (2362.0) AKEMOTO 83 PIDC Q=0
M (2429.0) AKEMOTD 83 PIDC Q=0 HIDAKA 77 PL 70B 479 +BERETVAS ,NIELD ,SPINKA+ CANL )
M (2722.0) AKEMOTO 83 PIDC Q=0 FRASCARI 80 PL 918 345 VBRISSAUD,DIDELEZ,PERRIN+  (IPN+GREN+NEUC)
WD (2480.0) LOCHER 83 PID 164 KUBODERA 80 IPG 6 171 +LOCHER MYHRER, THOMAS (SIN+NORD+TRIU)
MG (2060.0) FERREIRA 83 PIDF 3p1 ARGAN 81 PRL 46 96 +AUDBLT, BEBOTTON, FAURE MARTIN (SACL)
MoOT o (1961.0) (2.0 BALRAMOV 84 PCPP Q=2 ARVIEUX 81 PL 1038 99 1 ARVIEUX (GREN+SACL)
Y 2016 3.0 BAIRAMOV 84 PCPP Q-2 BALGER 81 PRL 46 167 “BOSCHITZ PROBSTLE,SMITH  (KARL+SIN+ERLA+)
MNE 2179. 10 2190. BAKKER 84 NN 150 P MATRIX ANAL. GREIN 81 JPG 7 1355 W GREIN,M LOCHER (SIN)
ME 2021. TO 2236. BAKKER 86 NN 351 P MATRIX ANAL. HOLT 81 PRL 47 472 +SPECHT , STEPHENSON , ZE IDMAN+ (ANL +LASL+)
M E 2268. To 2272. BAKKER 84 NN 1P1 P MATRIX ANAL. KLOET 81 NP A364 346 W KLOET,R SILBAR (RUTG-LASL)
M E 2324. TD 2329. BAKKER 84 NN 3P1 P MATRIX ANAL. MINEHART 81 PRL 46 1185 +BOSWELL,DAVIS, DAY MCCARTHY+ (VIRG+LASL)
M 2179.0 1.0 STRAKOVSK 84 PIDP 3P1 MIZUTANI 81 PL 1078 177 YEAYARD, (AMOT, NAHABET IAN (LYON+REGE)
M E 2160. TO 2170. YESELOV 84 NN 351 P MATRIX FIT RINAT 81 PL 104B 182 A RINAT,J ARVIEUX (GREN+REHO+SACL)
M 2035.0 15.0 ZIELINSKI 84 AB Q=2 TAMAS 81 NP A358 347 & TAMAS {SACL)
" 213700 150 ZIELINSKI B4 AR Q=2 LISOWSKI 82 PRL 49 255 +SHAMU, AUCHAMPAUGH , K ING ,MOORE + (LASL)
M 2030.0 200 SIEMIARCZ 85 DBX Q=0 ABLEEV B3 NP A393 491 +ABDUSHUKUROV, AVRAMENKO ; DIMITROV+ _ (JINR)
M 2143.0 20.0 SIEMIARCZ 85 DBX Q=0 ARNDT 83 PR D28 97 +ROPER,BRYAN, CLARK, VERWEST+ (VPI+TAMU+MSU)
M 2020.0 10.0 SIEMIARCZ 85 DB Q-1 KLOET 83 PR €27 430 W M KLOET,T A TJON CITPU)
M 213019 1010 SIEMIARCZ 85 DB Q=1 BYSTRICK 84 NC 82 3 $DEREGEL, [EuAR, + (SACL+GEVA+TRST+MONT)
M 2384.0 2010 STEMIARCZ 85 DBX Q-1 COMBES 84 NP A431 703 +BERTHET (IPN+SACL+STRB+FRAS +CAEN)
Moo 219200 300 TATISCHEF B5 HPDX 31 KATAYAMA 84 NP A423 410 SKALITA, KB1SD,KUBOTA, SAT, SAKANDTOS  (TOKY)
M0 212410 3l0 TATISCHEE 85 HPDX 3p2 SVARC 85 NP A434 329C A SVARC (SIN)
M
M T DISAPPEARS FOR PLAB > 300 MEV/C
B=2, S=0 MISCELL. —— BREIT—WIGNER WIDTH (MeV) lS 1 DIBARYON
M (50.0) ALADASHV 76 DB PP INVARIANT MASS BARYON NUMBER 2, STRANGENESS —1 STATES
M (100.0) GRE 80 NNF 351 OR 3D
M S50 e A HOT0 B Ak 155 ASSUMED BCKGRND IN THIS SECTION WE USE THE FOLLOWING ABEREVIATIONS FOR TYPES
W 200, (FIXED) IKEDA 80 GDPN 351 SOL. A! OF ANALYSES--
M e ey ” KEbA B0 corm gz Sob- T 88 BARYON-~BARYON SCATTERING COMBINED AMPLITUDE ANALYSIS
W 214.0)  (52.0 IKEDA 80 GDPN 303 SOL. B'' LNIM LAMBOA-N INVARIANT KASS
W A (315.0) KAMD 80 PPPD 150 LPIM LAMBDA~P INVARIANT MASS
A R o 50 heen 350 LPPIM LAMBDA-P-PI INVARIANT MASS
woa R Koo 80 popo 3e2 SPIM SIGMA-P INVARIANT MASS
woA IR b o homn 3ra KPID KC=)P > PI X AND PI D -> K X (X MISSING MASS)
M (4020 ARGAN 81 60
W (139.0) KANAT 81 PID 3P2 SOL. B
W B ¢150:0) KANAT 81 PID 3p2 SOL. € 3
Vo8 <122.0) KANAT 81 P10 164 SOL. B _ |
W oEB (66.0) KANAT PIp 150 SOL. ¢ lAN(2130) I1=1/2, °S Status: % %
W (317.0) AKEMOTO 83 PIDC @=0 us:
W (1050) AKEMOTO 83 PIDC G=0
W (223.0) AKEMOTO 83 PIDC @=0 ks
v 223.0) AKEwoTO 83 PIDC 00 OMITTED FROM SUMMARY TABLE
Moo ¢150.0) LOCHER 83 PID 164
MoT 1.0 .0y BAIRAMOV 84 PCPP Q-2
M 300 4.0 BAIRAMOV 84 PCPP 9-2
M 86.0 2.0 STRAKOVSK 84 PIDP 3P1 B=2, S=—1 —— BREIT-WIGNER MASS (MeV)
M 30. 23.0 ZIELINSKI 84 AB Q=2
" 590 2010 ZIELINSKI 84 AB -2
" AL 5000 SIEMIARCZ 85 DBX @0 BREIT-WIGNER MASS APPROXIMATELY EQUALS RE(POLE POSITION).
M 62.0 2000 SIEMIARCZ 85 DBX =0
] 45.0 20.0 SIEMIARCZ 85 DB Q=1 HeoA 2098.0 6.0 COHN 64 LNIM a=0
M 3570 1070 SIEMIARCY 83 DB 8.1 M8 (2126.0) CLINE 68 LPIM 351 G=1
" &00 2070 SIEMIARCY 85 DBX @o1 MoB (2130.0) ALEXANDER 69 LPIM =1
M 25.0 6.0 TATISCHEF 85 HPDX 3P1 M c (2130.0) JRIN 69 LPIM Q=1
[l 25.0 2.0 TATISCHEF 85 HPDX 3p2 M8 2128.7 0.2 TAN 69 LPIM Q=1
MoB (21388 (0.7 TAN 69 LPIN a=1
MoOB (2129.0) EASTWOOD 71 LPI =1
W 2127:0 10 S1MS 71 LPIM LNIH G=0,1
e __ _ . 5 SHANBAZI 73 LPIM Q=1
B=2, S=0 MISCELL. BREIT —WIGNER ELASTICITY " E (2251.4) 3.9y SHAHBAZI 73 LPIM 2=1
NOF @115.0) SODHI 75 LPIM =1
Rr1 €0.12> HASHIMOTO 80 NN 1F3 ASSUMED BCKGRND Moo 2129.0 0.4 BRAUN 77 LPIM Q=1
Moo 015 ocuer - 83 PIb 164 M6 (2130.0) GOYAL 78 LPIN Q=1
o (008 SHITH 8% PIb 16 MW (2320.D) GOYAL 80 SPIM -0
M (2255.5)  (0.4) SHAHBAZIA 82 LPIM Q=1 FIT 1
M 22574y (2.3) "SHAHBAZIA B2 LPIM -1 FIT 2
" @me 2l SHAHBAZIA 82 LPIM =1 FIT 1
( by (1.3) SHAHBAZIA 82 LPIM Q=1 FIT 2
REFERENCES FOR B=2, S=0 STATES M (2495.2) 8.7) SHAHBAZIA 82 LPPIM a=0,1
" 2125.8 2.0 PIGOT 85 KP1D a=1
ALADASHV 76 NP A274 486 ALADASHVILT, GLAGOLEV+ (JINR#WARS +WINR)
GREIN 78 NP B137 173 W GREIN,P KROLL (KARL+WUPP) Woh RIEMALDLIO LAueDA N X.
HnIAk T8 PTo &0 1mee M Kren M T GOYAL 71 RAISES DOUBTS ABOUT THE EXPERIMENTAL PROCEDURE USED
ARVIEUX 80 NP A350 205 J ARVIEUX,A S RIN AT (GREN+REHO+SACL) ML e S 0
GREIN 80 PL 968 176 W GREIN,A KRONIG,P KROLL (SIN+WUPP) Wb e e 2 roi ¢ ;N A 5 s AND PI- Cinson o0 .
HASHIMOT 80 PTP 64 1693 K HASHIMOTO,N HOSHIZAKI CKYOT) I A CARBON 12.
ixED B0 N Bag 209 RO o WA ARy L THASAKT+  (TOKY-KEK. INUS) MW G GOYAL 78 SiEs ANGTHER UNGERTAIN PEAK AT 2195-2210 MEV.
ALSD BO PTP 64 2144 KAMO  WATART , YONE ZAWA (OSAKSRIRD) WoE kD TOZRI- . LAMEDA P
éﬁgﬁgt\n g} :;',: 2’6’ 4P ::::él:ggPEgng:a;;gRE'MARTH'+ tvpxi?ﬁnm M 1 SIMULTANEOUS FIT TO INVARIANT MASS AND LAMBDA—P ELASTIC
B nRol 81 ERL 48 lava AR aons A M 1 NEUTRON CARBON INTERACTION AT 7.0 GEV/C
HOFTIEZE 81 PR £23 407 +BAKER, CLEMENT ,DRAGOSET+  (RICE+HOUS+BONN)
KANAT 81 PTP 65 26 +MINAKA, NAKAMURA+ (TMU+KAGO+TWAS +5AGA)
Koot 81 B r0ea 5 W H KLOET, 4 A TJON (RUTE+UTRE)
BHANDARI 82 LNC 34 65 R BHANDARI (VPI) B=2, 8S=—1 —— BREIT—-WIGNER WIDTH (MeV)
DAKHNO 82 PL 1148 409 +KRAVTSOV, LOBACHEV, MAKAROV, MEDVEDEY+ (LENT)
Al
rerS® 52 SaNp36 B3 R IN b kRonCHEY. MAKAROY, HEDVEDEY. (LEND? BREIT-WIGNER WIDTH APPROXIMATELY EQUALS 2 TIMES IMCPOLE POSITION).
SHAMU 82 PR D25 2008 +50GA,SHILTS, LISOWSKI {WMIU+LASL)
e 82 o 1iaet0es ; (o3 WA 20.0 10.0 CONN 64 LPIM =0
VERUEST 5s PR cagiuBd & e auEsT o W8 10. OR LESS CLINE 68 LPIM 351 =1
AKEMOTO 83 PRL 50 400 ;BABA ENDO, HIMENIYA, INOUE (momoen) wo ot (20.0y JAIN 69 LPIM a-1
BHANDARI 83 PR D27 296 R BHAN w8 7.0 9.6 TAN 69 LPIN Q=1
ALSD 83 LNC 38 251 N BhANDaNI (Mg o8 ¢e.h @b TAN 69 LPIN a=1
FERREIRA 83 JPG ¥ 169 E FERREIRA, G A P MUNGUIA (PUCB) w B €10.) EASTWOOD 71 LPIM a=1
KLOET B3 NP A392 271 W M KLOET,T A TJON (ITPUD w B 8.0 1.0 SINS 71 LPIM a=1
LOCHER B3 PL 1218 227 M P LOCHER, M E SAIN (SIN) w E 20.¢6 5.2 SHAHBAZI 73 LPIM =1 2125 PEAK
BAIRAMOV 84 SJNP 35 26 +BUDAGOV, DVORNIK, LDHAKIN MILOV+ CJINR) w £ 21y (5.4 SHAHBAZL 73 LPIM @=1 2251 PEAK
BAKKER ~ B4 NP A424 563 BAKKER, GRACH, NARODETS (VRIJ+ITEP) w o F 150.9 SODH1 75 LPIM a=1
GRACH B4 SJNP 39 56 GRACH,NARODETSKIL, M (ITEP) woB 5.9 1.6 BRAUN 77 LPIM a=1
ALSD 84 ZPHY (21 229 GRACH, NARODETSKI I, SHMATIKOV (I1TEP) W €25.0) BOYAL 80 SPIM a=0
JAUCH 84 PL 1438 509 W JAUCH,A KONIG,P KROLL (WUPP) y (15.6) 0.8 SHAHBAZIA 82 LPIM Q=1 FIT 1
SMITH B4 PR C29 2206 +MATHIE,BOSCHITZ, OTTERMANN+ C(KARL+SIN+) u (s b SHAHBAZLA 82 LPIM Q=1 FIT 2
STRAKOVS B4 SJNP 40 273 I STRAKOVSKII,A KRAVTSOV,M RYSKIN (LENI) w (44.2) 2.2y SHAHBAZIA B2 LPIM @=1 FIT 1
ALSQ B4 JPG 9 L187 A KRAVTSOV,M TYSKIN,! STRAKOVSKII CLENT) W (77.2) 6.6 SHAHBAZIA 82 LPIM Q=1 FIT 2
VESELOV 84 SJUNP 39 456 A VESELOV, 1 GRACH, I NARODETSKI1  (ITEP) wou 206.7)  (3.6) SHAHDAZIA B2 LPPIM  0=0,1
ZIELINSK 84 SINP 4D 306 21ELINSKI, SOBCHAK, STEPANYAK, + (WINR+) W 16.7 2.8 PIGOT 85 Ke1n a=1
ALSQ 84 ZPKY A317 335 GLAGOLEV,LEBEDEV,SHURAVLEVA+ C(JINR+)
HIROSKIG 85 PL 150B 41 HIROSHIGE,WATARI , TAKABAYASHI+ {OSKC+HIRO)
SIEMIARC 85 PL 1378 434 SIEMIARCZOK, ZIEL INSK] (WINR+WARS)
ALSO 83 PL 128B 367 SIEMIARCZUK,STEPANIAK,ZIELINSKI {WINR)
TATISCHE 85 PL 1548 107 B TATISCHEFF (IPN)
A{.30 84 PRL 52 2022 +BERTHET,COMBES ,DIDELEZ,FRASCARIA~ CIPN+)
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Baryon Full Listings
DIBARYONS

B=2, S=—1 —— Re(POLE POSITION) (MeV)
RE(POLE POSITION) APPROXIMATELY EQUALS BREIT-WIGNER MASS.
RE 4 (2132.0) NAGELS 79 BB 381 Q=1
RE (2137.0) NAGELS 79 B8 351 Q=0
RE B (2129.0) DOSCH 80 LPIM 351 Q=1
RE (2127.0) TAKAHASHI 80 88 251 0=0,1,2
RE (2148.0) TAKAHASHI 80 BB 1P Q=0,1,2
RE
RE J NAGELS 79 REPORTS POLE POSITION FOR TWO DIFFERENT 351 CHARGE

RE J  STATES.

B=2, S=—1 —— Im(POLE POSITION) (MeV)

IM(POLE POSITION) APPROXIMATELY EQUALS ONE-HALF BREIT-WIGNER WIDTH.

M J (2.4) NAGELS 79 BB 381 Q=1
e J (2.6) NABELS 79 BB 381 Q=0
M B (5.0) DOSCH 80 LPIM 351 Q=1
™ (9.0 TAKAHASHI 80 BB 351 @=0,1,2
M 8.0) TAKAHASHI 80 BB 1P @=0,1,2
REFERENCES FOR B=2, S=—1 STATES
COHN 64 PRL 22 668 H O COHN,K H BHATT,W M BUGG (ORNL*TENN)
CLINE 68 PRL 20 1452 D CLINE, R LAUMANN, J SC)
RLEXANDE 69 PRL 22 483 ALEXANDER HALL, JEU KALHUS,KERNAN (LBL-UCR)
JAIN &9 PR 187 1814 P L JAIN (BUFF)
TAN 9 PRL 23 395 T H TAN (SLA
EASTWOOD 71 PR D3 2603 +FRY,HEATHCOTE, ISLAN+ (BIRH+EDIN*GLAS'LDIC)
SIMS 71 PR D3 1162 .D'NEAL ALBRIGHT BRUCKER, LANUTTI (F
SHAHBAZI 73 NP BS3 19 B SHAHBAZIAN A TIHDNINA (JINR)
SODHI 75 NP B97 403 A SODHI,D GOY (DELH)
BRAUN 77 NP B124 45 +GRIMM, HEPP STRDEBELE THOEL + CHEID+MPIM)
GOYAL 78 PR D18 948 D EOYAL A 50 (DELH
NAGELS 79 PR D20 1633 M NAGELS T RIJKEN J DESWART (NIJM)
DOSCH 80 ZPHY (3 249 H DOSCH,I STAHATESCU (HEID)
GOYAL 80 PTP 64 700 D GOYAL,J MISRA (DELH)
TAKAHASH B0 NP A336 347 TAKAHASHI, IWAMURA, KIMURA ,KUME {TOKY)
SHAHBAZI 82 NP A374 73C SHAHBAZIAN, TEMNIKDV, TIMONINA (JINR)
PIGOT 85 NP B24% 172 +DE BRION,CAILLET,CHEZE+ (ROMA+SACL+VAND)
PAPERS WOT REFERRED TO IN DATA LISTINGS
PIROUE PL 11 164 P A PIRQUE (PRIN)
ALEXANDE 68 PR 173 1452 +KASHORN, SHAPIR (REHO4+HEID)
BUNNEL PR D2 98 +DERRICK, FIELDS NVHAN KEYES (NWES+ANL)
GOYAL 71 PR D3 1259 0 P EOYAL (DELH)
KADYK 71 NP B27 13 +ALEXANDER , CHAN GAPOSCHKIN, TRILLING (LBL)Y
DOSCH 78 PR D18 4071 H G DOSCH,V EPP (HEID)
MIZUNG 73 PTP 62 1691 T MIZUNO (TOKY>
ROQSEN 79 NC B49 217 +VANDERVELDE-WILQUET,WICKENS+ (LOUC*BRUX)
D'AGOSTI 81 PL 1048 330 CROMA+SACL+VAND )
KIMURA 81 PTP 65 649 M KIMURA,Y IWAMURA,Y TAKAHASHI (TOKY)
TOKER 81 NP A362 405 G TOKER,A GAL,J EISENBERG C(HEBR+TELA)

AERTS 85 NP B253 116 A T M AERTS,C B DOVER CCERN+IPN)

OMITTED FROM SUMMARY TABLE
BARYON NUMBER 2, STRANGENESS —2 STATES

IN T

HIS SECTION WE USE THE FOLLOWING ABBREVIATIONS FOR MEASURED

QUANTITIES--

LLIM LAMBDA-LAMBDA INVARIAKT MASS

LLPI LAMBDA-LAMBDA~PI INVARIANT MASS

XPIM XI-P INVARIANT MASS

B=2, S=—2 —— MASS (MeV)
M A (2367.0) (4.0) BEILLIERE 72 LLIM Q=O GAUSSIAN FIT
M B (2365.3) (9.6) SHAHBAZIA 73 LLIM Q=
M c (2480.0) GOYAL 80 XPIM Q- 0
L]
M A K- D TO XI- P KO,
L] B N P TO LAMBDA LAMBDA X AND PI[- P TO LAMBDA LAMBDA X FOR P IN C12.
M € GOYAL 80 ALSD SEES A SHOULDER AT 2360 MEV.
B=2, S —— WIDTH (MeV)
W A €15.0) 4.0) BEILLIERE 72 LLIM Q-0 GAUSSIAN FIT
W B “47.0 €15.7) SHAHBAZIA 73 LLIM Q=0
REFERENCES FOR B=2, S=—2 STATES
BEILLIER 72 'PL 39B 671 BEILLIERE,MAYEUR+ (BRUX+CERN+TUFT+LOUC)
SHAHBAZI 73 NP BS53 19 B SHAHBAZIAN,A TIMONINA (JINR)
GOYAL 80 PR D21 607 D GOYAL,J MISRA,A SODHI (DELH)
SHAHBAZI 82 NP A374 73¢C SHAHBAZIAN, TEMNIKOV, TIMONINA C(JINR)
PAPERS NOT REFERRED TO IN DATA LISTINGS

CARROLL 78 PRL 4% 777 +CHIANG, JORNSON KYCIA,KI, + (BNL+PRIN)
D'AGOSTI 82 NP B20% 1 (INFN+SACL+VAND+CERNY
AERTS 85 NP B253 116 A T M AERTS,C B DOVER C(CERN+IPN)
WALCHER 85 NP A434 343C T WALCHER (MPIH}
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ACCESSING AND USING PARTICLE PHYSICS DATABASES

A number of publicly accessible computer databases
containing particle physics information now exist al various
institutions. Some of these databases are for literature
searching, allowing the user to locate papers of interest,
while others contain actual numerical data. The following
discussion gives some idea of what is available and how to
get started accessing and using these databases. The two
locations covered are SLAC and Rutherford Appleton
Laboratory (RAL).

The SLAC Particle Physics Databases

The databases of interest at SLAC are: (1) HEP, a
literature-searching guide for all particle physics journal arti-
cles, preprints, reports, theses, elc.. indexed by the standard
bibliographic quantities; (2) DATAGUIDE, an adjunct to
HEP, which indexes papers containing experimental data by
accelerator, detector, beam momentum, reactions and parti-
cles studied; (3) PARTICLES (formerly RPP), containing
the Full Listings from this Review of Particle Properties,
indexed by particle and particle property; (4) REACTIONS,
containing numerical data (e.g., cross sections, polarizations,
etc.) on reactions; and (5) EXPERIMENTS. a guide to
current and past particle physics experiments, indexed simi-
larly to the HEP and DATAGUIDE databases.

All these databases are managed by the SPIRES data-
base management system, which runs interactively under
VM/CMS on SLAC’s IBM 3081 computer. To enter
SPIRES, once vou are logged onto the computer, key in
SPIRES. You can then obtain information about the data-
base you are interested in by typing in, say, EXPLAIN
PARTICLES. To actually access the database, enter, for
example, SELECT PARTICLES. You may then find out
what terms are available for searching on by keying in
SHOW INDICES. To see the form of the contents of a par-
ticular index, say the PP (particle property) index of the
PARTICLES database, key in BROWSE PP; this will give
you an idea of what kinds of expressions appear in this
index, and thus will suggest what form you should use in
your search. Then to do an actual search for information,
say for the RPP Full Listings on the » meson mass, you
would key in a command like FIND PP ETA MASS, fol-
lowed by the command TYPE; this would print out the
Listings for the n mass. At any time, you may get help by
typing in such commands as EXPLAIN EXPLAIN,
EXPLAIN SHOW INDICES, EXPLAIN BROWSE,
EXPLAIN FIND, EXPLAIN TYPE, etc. When you are fin-
ished searching, key in EXIT, which gets you out of
SPIRES.

Anyone who has an account on the SLAC computing
system can access these databases online. If you do not
have an account and cannot find anvone who does (at main
laboratories, ask at the library), please contact SLAC
directly. More information on how to access and search the
databases can be found in the report “A User’s Guide to
Particle Physics Computer-Searchable Databases on the
SLAC-SPIRES System,” LBL-19173, available from the Par-
ticle Data Group, Bldg. 50 — Room 308, Lawrence Berke-
ley Laboratory, Berkeley, CA 94720, USA. An extensive
wall poster, “A Guide to VM SPIRES,” is available from
the Library, SLAC, P.O. Box 4349, Stanford, CA 94305,
USA. You may also contact Alan Rittenberg at LBL
(CMS-id AXRVX, tel. 415-486-4723, or 451-4723 on FTS),
or Louise Addis at SLAC (CMS-id ADDIS, tel. 415-854-
3300, ext. 2411).

The Durham-RAL Particie Physics Databases

These databases contain compilations of current and
past experimental particle physics data (e.g., reaction cross
sections), and are available for interactive searching under
CMS on both the Rutherford Appleton and CERN central
computers. The topics included are: (1) two-body (and
quasi-two-body) reactions; (2) hadron and photon one- and
two-particle inclusive distributions; (3) lepton-produced
inclusive data (i.e., deep inelastic scattering, structure func-
tions, etc.); and (4) data from e7e ™~ annihilations. The
databases also contain complete bibliographic information
on these and other related topics, status information of
current particle physics experiments, and the Full Listings
from this Review of Particle Properties. To insure that the
databases are up to date, experimentalists are urged to send
their data to the compilers immediately on completion.

The databases can easily used by anyone having net-
work access to the RAL computer (PSS address
23422351919169, then RLIB) or to CERN; a guest account
(PDG password HEPDATA) is available at RAL for those
who do not have their own CMS account. An EXEC file,
HEPDATA, on the UDISK gives direct access to the data-
bases, and contains an extensive built-in HELP facility tc
assist the unfamiliar user. Data are retrieved using a simple
keyword-based search, and can be displayed in either tabu-
lar or (at RAL) graphical form.

For more information, or a guide to the service, please
contact Mike Whalley at Durham University, England
(CMS-id MRW; tel. 0385-64971, ext. 591), or Dick Roberts
at RAL (CMS-id RGR; tel. 0235-21900, ext. 5259).
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INDEX

AY |now called =}
A(1680) or A5 [now called 7,(1680)] .
A(2100) [now called w5 (2100)] wvooierrevrireveerins e
a((980) [was 8(980)]
a(1270) [was A(1270) or 4|
a5(1320) [was A,(1320)]
a4(2050) [was 4(2050)] ..
a 4(2040) [was 6(2040)1 ..
a¢(2450) {was 6(2450)
Abbreviations used in Full Listings
Accelerator parameters
Activity, unit of, for radioactivity
a ., QCD coupling constant
Amu (atomic mass unit), value of
Argand diagram, definition
Argand diagrams for A and = resonances
Argand diagrams for N and A resonances
Astronomical unit, value of
Astrophysics
Attenuation length for photons .
Attenuation, photon and electron
Atomic and nuclear properties of materials
Atomic mass unit, value of ...l
Authors and consultants for this Review
Averaging data. relations for ...........ccce.....
Averaging of particle properties data in this Review
Avogadro number. value of
Axion searches ..............

B (bottom meson) .....

b quark lifetime and K- M matrix .
+

BO, B .
B*(5325)

b(1235) [was B(1235)] .........................................................
Baryon conservation, tests of (see also p mean life,

n —n oscillations)
Baryon decay parameters, note on
Baryon resonances

Cascade resonances (X resonances) ...
Charmed baryons
Contents of Baryon Full Listings (status table)
DHDATYONS .oviiiiveciveeircr e
Exotic resonances (Z resonances) ..
Hyperon resonances (A resonances) ..
Hyperon resonances (£ resonances)
Nucleon resonances (A resonances) 32, 245, 276
Nucleon resonances (N resonances) . 30, 245, 260
Baryon resonances, SU(3) classification of ......cccvmiviniicerrinccnns 71
Baryonium candidates
Baryon number conservation
Baryons in quark model
Baryons, stable
(see individual entries for p, 1, A, Z, =, Q, A, B Q. and Ap)
Beam momentum, c.m. energy and momentum Vs. .........coceeenne 62
Beauty -- see Bottom
Becquerel, unit of radioactivity 47
Bethe-Bloch equation ........... . 44

33, 291, 306
34, 291, 315

Big bang cosmology ... .37
Binomial distribution, relations for . 54
Biological damage from radiation 47

Bohr magneton, value of ....
Bohr radius, value of .......
Boltzmann constant, value of
Bottom baryon (4,)
Bottom-changing neutral currents, tests for
Bottom mesons (B, B*) .....cccovvrrveniiennnnns
Bottomonium system, level diagram e
Bounded physical region, statistical limits in the presence of
Breit-Wigner resonance, definition ....occovveriincncnccecninicncncennes
C (charge conjugation), tests of conservation
Cabibbo and Kobayashi-Maskawa mixing ...
Cabibbo angle ............
Callan-Gross relation ...
Capacitance, formulas for .. .
Cascade resonances (= resonances)
Centauro searches
Cerenkov radiation
Charge conservation .
Charge, electron .....
Charged particles, motion in magnetic field .
Charm-changing neutral currents, tests for
Charmed, nonstrange baryons (AC, Z.)
Charmed, nonstrange mesons (D,D*)
Charmed, strange baryons (E;‘ Qfo)
Charmed, strange mesons [D,.D/| .
Charmonium system, level diagram
Xo(3415) ...
x(3510)..
X2(3555) ... .
x2 confidence level vs. x“ for np, degrees of freedom ......cococrvennee 52
x distribution, relations for
Xp(9860) or x;(1P)
Xp0(10235) or xp((2P)
Xp1(9895) ot x;,((1P) ..
Xp1(10255) or xp {(2P) ...
Xp2(9915) or x;,(1P)
Xp2(10270) or xp,(2P) ...
Clebsch-Gordan coefﬁc1enls
C.M. energy and momentum vs. beam momentum .
Compilations, particle physics
Compton scattering for N and A resonances,

photoproduction and (review)
Confidence intervals, normal distribution
Conservation 1aws ........covcvveevererrvcenvoninneennens
Constrained fits, procedures for in this Review
Consultants for this REVIEW .....ccccoirevriniirriniinncrcerircnisnesensencnsnens
Correlated measurements, procedures for handling

in this Review
Cosmic ray background in counters
Cosmic ray fluxes
Cosmological constant, value of
Cosmology
Coupling constant in QCD
Couplings for photon, W, Z
Coulomb scattering through small angles, multiple
CP, tests of conservation
CP violation and K-M matrix
CP violation in K { — 3= decays, note on
CP-violation parameters in K, 0 decays, note on
CPT, tests of conservation

Greek letters are alphabetized by their English-language spelling. Bold page numbers signify entries in Particle Properties Summary Tables.
+ Omitted from this edition; see listed page number in Phys. Lett. 111B (1982).
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Criteria for acceptance Of StAtES ...o.cieviivirinirerenimrinnserrearne e ereen 6
Cross sections and related quantities, plots of ... 79
eTe , yN. TN, Ap, vp, vd, #5p. n¥d, K<p, K*n, K*¥d,

pp, pn, pd, pp, pn, and pd cross sections
Fragmentation functions ....
Jet production
Multiplicity distributions

Nucleon structure functions .79
Pseudorapidity distributions . . 82
Cross sections, relations for ..... 59

Curie, unit of radioactivity
d functions
DE e
D*, DY branching fractions, NOE 0N .....oveeeuvivesierecrisrerinsenns
DO DY s
D(1285) [now called f(1285)
D(1530) [now called f(1530)
D*(2010)* '
D*(2010)°
D* |was F™|
DJ(2110) [was F*(2140)]
Dalitz plot, relations for
Damage, biological, from radiation .....
Data, particle properties, averaging and fitting procedures
Data, particle properties, selection and treatment ..........cocoervrneens 6
Databases, particle physics
Decay amplitudes (for hyperon decays) ...
Decays, kinematics and phase space for
Deep inelastic SCAUEIING ..ovvvevvevienercareriennane 72
Definitions for abbreviations used in Full Listings
8, K-M angle for CP violation
A resonances (see also N and A resonances)
8(980) [now called ay(980)]
6(2040) [now called a 4(2040)
6(2450) | now called a ¢(2450)
AB =2, tests for ..covivnenne
AC =2, tests for
AI'=1/2 rule for hyperon decays, test of ...
AS = 2, 1ests fOr ..uviiciiciicnrenaeeee
AS = AQ rule in K0 decay, note on ..
AS = AQ, tests Of covievceiiiiiirierinne
Density effect upon energy loss rate ...
Density of materials, table ....
Detector parameters
Deuteron mass
Dibaryons .............
Distributions, probability .
Dose, radioactivity, unit of absorbed
Drift and proportional chamber potentials
e (natural log base), value of
¢ (clectron)
e*e™ annihilation, cross-section formulae ...
et e~ (1100-2200)
e%e™ R function, plot of .....
ete™ two-photon process, cross-section formula ...
e-d asymmetry
E(1420) [now called f(1420)]
Electromagnetic relations
Electromagnetic shower detectors, energy resolution . .
Electromagnetic showers, longitudinal distribution ..o 45
Electron ....ccococvcrcrvercninncninninns
Electron charge magnitude

32, 245, 276
. 21,185
. 209

Electron Compton wavelength, value of ..o
Electron cyclotron frequency/field, value of
Electron mass, value of ........
Electron practical range ...
Electron radius, classical, value of
Electronic structure of the elements ....
Electroweak interactions, standard model of
Electroproduction of N and A resonances (review)
Electroproduction structure functions, relations for ...
Elements, electronic structure of ...
Elements, periodic table of
EMC effect, plot of
Energy and momentum {(c.m.) vs. beam momentum ...
Energy loss (fractional) for ¢lectrons and positrons in lead .
Energy loss and range in liquid hydrogen .........
Energy loss and range in Pb, Cu, Al, and C
Energy loss rates for charged particles
Energy loss rates for heavy charged projectiles ...
€(1300) [now called f(1300))
€(2150) {now called f(2150)] ..
€(2300) {now called f 4(2300)
€p (permittivity of free space)
Equivalent photon approximation
Error procedure for masses and widths of meson
resonances
Error propagation, relations for ......cuircerronrireeeiencersnenniesnens 55
Errors, procedures for handling in this Review
Established nonets for the mesons
7 meson
N = VY NOTE ON ovritieeiirenincnrierin s et sesenc e saes 117
n decay parameters, note on
L O VAL P
n(1440) [was 1(1440)]
7(1700) [now called X{1700)]
7'(958)

. 44,48, 49

... 44,48, 49
e 22,194

Exotic baryons (Z* resonances) ...
Exotic mesons
Exposure, radioactivity, unit of
F* [now called D;*|
F*(2140) [now called D}(2110)]
£ o(975) [was $(975) or $*] .....
fo(1240) [was g5(1240)] .
£6(1300) [was «(1300)]
S (1590)
£o(1730)
£1(1285)

was S(1730)]
was D(1285)] .
£1(1420) fwas E(1420)] ..
S£1(1530) [was D(1530)
F |, F5, Fystructure functions
£5(1270) [was f(1270)] ......

£5(1410) ...
Fo(1720) [was 8(1690)]
S (1810) [was f(1810)]
F(2150) [was «2150)]
f2240) |was gr(2240)] ....
£3(1525) [was £'(1525)]
S 4(2030) [was £ (2030)] ...
£ 4(2300) [was €(2300)]
S ¢(2510) [was r(2510)] ...
Fermi coupling constant, value of ....
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Feynman'’s X variable
Field equations, electromagnetic
Fine structure constant, value of .
Fits to particle properties data in this Rev1ew
Fitting data, relations for

Flavor-changing neutral currents, tests for ...... . 69
Forbidden states in quark model .... 70
Force, LOTENIZ .cooonmiemirniiicininrcnean .. 56
Fractional energy loss for electrons and positrons in lead ............ 51
Fragmentation functions, plot of 82

Free quark searches
Friedmann equation
Fundamental fermions ...
£(1690) [now called p3(1690)]
£5(1240) [now called f(1240)
g7(2240) |now called [ (2240)
G -parity, definition
v (Euler’s constant), value of
¥ (PhOLON) et
yp and vd cross sections, plots of .
Gauge bosons
(see individual entries for v, ¥, and Z)
Gauge couplings
Gell-Mann/Okubo formula ...
Gluino searches .......coceevirens
Gravitational acceleration, value of
Gravitational constant, value of
Gray, unit of absorbed dose of radiation ....
h(2030) [now called [ 42030)] wverrviiireriierecinnes
h(1190) [was H(1190) ]
Hadronic flavor conservation .....
Half-lives of commonly used radioactive nuclldes
Heavy lepton searches
Heavy particle searches
HERA (DESY) accelerator parameters .........ooiennessnnininninns 39
Higgs searches .......cccoviveicnines
Highly ionizing particle searches ...
History of particle properties measurements, discussion .............. 9
Hubble parameter, value of
Hyperon decays, nonleptonic decay amplitudes
Hyperon decays, test of A/=1/2 rule for ........
Hyperon resonances (see A and I resonances) .
Ideal mixing
Illustrative key to the Full Listings
Impedance, relations for ........cococecreer
Inclusive hadronic reactions ........cciicienens
Inconsistent particle properties data, treatment of
in this Review .......
Inductance, relations for ..
Introduction to this Review
lonization yields for heavy charged projectiles ...
1(1440) [now called TG EZ11) ] IR
Jet production in pp and pp interactions, plot of
J /(3097)
K — 37 Dalitz plot parameters, note on

K¥p, K™n, and K*d cross sections, plots of
K™ p, K n, and K~ d cross sections. plots of
KO K° . 14,18 130

KO decay, note on AS = AQ rule in 140
K2 s st 14,18 132
KLO decays, note on CP-violation parameters in .............. 137

K § — 3 decay, note on CP violation in
K(1460) [was K(1400)]
K(1830)
K*(892) ....
K*(1410)
K*(1790)
K0(1350) [was k(1350)]
K ((1280) (was ©(1280) or g -
K (1400 [was Q(1400) or Q. .
K2(1580) was L(1580)
K—]_(1770) was L(1770)
K2(2250) was K(2250)
K3 (1430) [was K*(1430) ]
(2320 [was K(2320)]
K (1780) [was K*(1780)]
K4(2500) [was K(ZSOO)]
K3(2060) [was K*(2060)]
K ;3 form factors, note on
Kaon (see X)
«(1350) [now called K§(1350)) ...
Key to the Full Listings .....cccovuvvvene
Kinematics, decays, and scattering
Knock-on electrons, energetic
Kobayashi-Maskawa mixing matrix ....
L(1580) [now called K5(1580)] ..........
L(1770) | now called K2(1770)]

&p cross section, plot of ..

A and 2 resonarices .......
Argand diagrams
Listings, A resonances
Listings, Z resonances ...
Formation experiments (review) ...
Production experiments (review)
Status of (review)

A, QCD parameter ...

Least-squares fitting, linear ....
Lee-Sugawara relation ........ceeieecneens
LEP (CERN) accelerator parameters .....
Lethal dose from penetrating ionizing radiation ....
Lepton conservation, tests of ...
Lepton (heavy) searches ...........
Lepton mixing, neutrinos (massive) and, search for .
Leptons
(see individual entries for v,, e, v
Leptons, weak interactions of quarks and
Leptoproduction cross sections, relations for
Leptoproduction kinematics
Leptoquark searches .............
Light neutrino types, number of .
Light particle searches ...
Light, speed of
Light year, length of ..o
Limits (statistical) in the presence of a bounded physical region . 55
Linear least-squares fitting .
Lorentz force .......cocoeennnne
Loreniz invariant amplitudes .. . .
Lorentz transformations of four-vectors ...........erecenncinniins 57

H,v, and 7)
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Magnetic field, motion of charged particles in ...
Magnetic monopole searches
Mandelstam variables
Mass attenuation coefficient for photons, defined
Massive neutrinos and lepton mixing, search for
Materials, atomic and nuclear properties of
Matter, passage of particles through ....
Maxwell equations
Mean range and energy loss in liquid hydrogen
Mean range and energy loss in Pb, Cu, Al, and C
Meson multiplets in quark model ..
Meson nonets (established) ..
Meson resonances ...........
Bottom meson resonances ...........
Charmed, nonstrange meson resonances ....
Charmed, strange meson resonances
Exotic meson resonances
Nonstrange meson resonances ...
Strange meson resonances
Table of Contents of Meson Full Listings
Mesons. stable
(see individual entries for w, 7, K. D, Dg, and B)

Minimal subtraction scheme in QCD ....c..ccocomiivieriereecerenierereens 73
MiXing Angle, WEAK ..o..cvecieicrieeeierieierees e steereeebeee e sisassensnns 76
Mixing, ideal .......... .71
Mixing, octet-singlet ..... . 70

Molar volume, value of
Momentum — c.m. energy and momentum

vs. beam momentum
Momentum subtraction scheme in QCD
Monopole searches
Motion of charged particles in a magnetic field ..

uo (permeability of free space) ...
Multiple Coulomb scattering through small angles ....
Multiplets, meson in quark model
Mutltiplets. SU(n)
Multiplicity, average in pp and pp interactions, plot of
Muon
Muon decay parameters, note on
Mp .

36, 56

Argand diagrams
Listings, A resonances ..
Listings. N resonances
Electroproduction (review) ....
Photoproduction and Compton scattering (review) ...
7N — Naw channel (review) ..........

Production experiments (review)
Status of (review) .......cccevvrvrvieennns
Two-body partial-wave analyses (review)
N* resonances (see N and A resonances) ...
NN (1200-3600)
n-body differential cross sections
n-body phase space
n —n oscillations ...
Names, particle ..
NEULFIO (SE€ ) woveiiveivieeeeie e strreir e s eeeeane e
Neutrino bounds from astrophysics and cosmology
Neutrino oscillation searches . .
Neutrino production structure functions, relations for ...........

Neutrinoless double beta decay, search for
Neutrinos (massive) and lepton mixing, search for ....
Neutrinos, note on
Neutron (see n)
Nomenclature for particles

Nonets, meson (established)
Nonrelativistic quark model
Normal distribution, confidence intervals for ...
Normal distribution, relations for

V_ ..
uE\' and vN cross sections, plots of ..
Nuclear collision length, table .........
Nuclear inelastic cross section, table ..
Nuclear interaction length, table
Nuclear magneton, value of
Nuclear total cross section, table
Nucleon resonances ( see N and A resonances) ...
Nucleon structure functions, plots of
Nuclides, radicactive, commonly used
Occupational radiation dose, U.S. maximum permissible ...

Octet-singlet mixing e 70
Q7 17, 18 165
w(783) ..... 21, 180

w3(1670) [was w(1670)] 23,202

b 337
Optical theorem e 59
e 67

p (proton) . 16,18 150
p mean life, note on ... 150
pp average multiplicity, plot of .... ... 81
pp jet production ......c.erenen . 82
pp, pn, and pd cross sections, plots of ..... . 89
pp average multiplicity, plot of ... . 81
pp jet production ... . 82

pp pseudorapidity ..... . 82
pp, pn, and pd cross sections, plots of . . 90
Parity ..occccovecevierenne 70
Parsec, length of ..
Partial-wave analyses for A and T resonances (review)
Partial-wave analyses for N and A resonances (review) ....
Partial-wave diagrams for A and T resonances
Partial-wave diagrams for & and A resonances ....
Partial-wave expansion of scattering amplitude ...
Particle detectors
Particle nomenclature
Passage of particles through matter .
Periodic table of the elements ......
Permeability ug of free space, value of .
Permittivity ¢; of free space, value of ...
Phase space, Lorentz invariant ....
Phase space, relations for
#(1020) ...
&(1680)
¢ ;(1850) [was (1)(1850)]
Photino searches ........
Photon (see v)
Photon and electron attenuation .
Photon attenuation length ...,
Photon attenuation length (high energy)
Photon collection efficiency, scintillators ...
Photon COUPLINE cooveiiiicreireecc ittt e
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Photon cross section in carbon and lead, contributions to ...........
Photon pair-production cross section, relation to rad. length
Photoproduction and Compton scattering for N and A
FESONANCES (TEVIEW) Leoiirirriinreisirerierirririmnneseseeriesensenacnsencons 257
Physical constants, table of
w, value of

7t p and 77 d cross sections, plots of
7 p and T d cross sections, plots of

w(1300) ..
7(1770)
7r2(1680) was A(1680 orA3]
m(2100) [was A(ZIOO)]
Pion
Planck constant, value of
Planck mass, value of .......
Poisson distribution, relations for .....
Poisson distribution, upper limits for
Polarized-electron deuteron scattering
Potentials, electromagnetic
Probability and statistics .
xz confidence level vs. X for np, degrees of freedom
Propagation Of €ITOIS ......c.cceeeeeireneririereeeneinessen s
Properties (atomic and nuclear) of materials
Proportional and drift chamber potentials ....
Proportional chamber wire instability
Proton (see p)
Proton cyclotron frequency/field, value of .
Proton mass, value of
Pseudorapidity 7, defined
Pseudorapidity distribution in pp interactions. plot of
¥(3097) [see J (3097)] ...
Y(3685) ...
Y(3770) ...
¥(4030) ...
Y(4160) ...
Y(4415)
Q(1280) or @ [now called K (1280}
Q(1400) or @, [now called K (1400)
QCD et e
Quality factor for biological damage due to radiation
Quantum numbers in quark model
Quark model assignments ...........
Quark model, nonrelativistic
Quark parton model ......
Quark searches. free ....
Quarks and leptons. weak interactions of ...
Quarks, properties of .......c.ccoeeeiiverinnnn,
R function, e te ™ scattering, plot of .
r(2510) [now called f(2510] ..........
Rad, unit of absorbed dose of radiation ..
Radiation, biological damage from chronic exposure ...
Radiation, Cerenkov
Radiation length of materials. table .....
Radiation length. relations for ....
Radiation, lethal dose from
Radiation, long-term risk
Radioactive sources. commonly used
Radioactivity and radiation protection ....
Radioactivity, natural annual background
Radioactivity, unit of absorbed dose

-Scattering, relations for .

Radioactivity, unit of activity
Radioactivity, unit of exposure .....
Range (mean) and energy loss in liquid hydrogen .
Range (mean) and energy loss in Pb, Cu, Al, and C
Range, practical, for electrons
Range, scaling law for projectile mass and charge .....
Rapidity oot
Refractive index of materials, table .
Relativistic kinematics
Relativistic transformation of electromagnetic fields ....
Rem, roentgen equivalent for man
Resistivity, relations for
Resonance, Breit-Wigner form and Argand plot for
Resonances {see Meson resonances and Baryon resonances)
Restricted energy loss rate, charged projectiles ...
p parameter of electroweak interactions
o(770)
p(1250)
p(1600)
p(2150) ...
p3(1690) [was g(1690)] ...
p3(2250) | was p(2250)]
p5(2350) [was p(2350)] ....
Roentgen, measure of x or vy radiation intensity .
Running coupling constant in QCD
Rydberg energy, value of
S(975) or $* [now called f(975)] ...
S(1730) [now called f{1730)] eorvvveoes
S(1935) [naw called X(1935)]
S-matrix for two-body scattering .
Scalar lepton searches
Scalar quark searches
SCALE factor, definition of ....
Scattering. deep inelastic

Scintillator parameters ..

Sea-level cosmic ray fluxes .

Searches
Axion searches
Centauro searches
Free quark searches
Gluino searches .......
Heavy lepton searches ..
Heavy particle searches
Higgs searches ........coeeene
Highly ionizing particle searches
Leptoquark searches ..........
Light particle searches
Magnetic monopole SEArches ......cc.ovvereremiorenrceserecnicrensanses
Massive neutrinos and lepton mixing. searches ...
Neutrino bounds from astrophysics and cosmolegy ............. 110
Neutrino oscillation searches
Neutrinoless double beta decay searches ...
Other stable particle searches
Photino searches
Quark searches, free
Scalar lepton searches
Scalar quark searches
Supersymmetric partner searches
Tachyon searches
Technipion searches ...
Top hadron searches
Weak gauge boson searches ...

. 19,107, 111, 168
.19, 171
173
.. 168
19, 173
19, 111
176
19, 175
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Selection and treatment of data in this Review
Shower detector energy resolution
Showers, electromagnetic, longitudinal distribution of
Sievert, unit of radiation dose equivalent
Z resonances (see also A and T resonances)

34, 291 315
16, 18 158
. 16, 162
16, 18 159

27 — Ae v, note on
Z,.(2450)
Silicon strip detectors ...
sin20W, weak mixing angle ..
Singlet-octet Mixing .......cccocervernne
SLC (SLAC) accelerator parameters
Solar luminosity. value of
Solar mass, value of ......
Solar radius. value of .........
Sources, radioactive, commonly used
Spherical harmonics
SSC accelerator parameters
Standard model of electroweak interactions
Statistical procedures used in this Review
Statistics, probability and
Stefan-Boltzmann constant, value of ...
Stopping power for heavy charged projectiles
Straight-line fit, relations for
Strange baryons ...
Strange mesons ....
Strangeness-changing neutral currents. tests for
Structure functions, electroproduction, relations for ...
Structure functions for vN, 7N, x=, and ¢ AN, plots of ....
Structure functions in quark parton model
Structure functions, leptoproduction, relations for .....
Structure functions, neutrino production, relations for .
SU(2)><U( 1Y oottt
(3) classification of baryon resonances
U(3) isoscalar factors
U3
U@

16, 33, 156 306
. 13,27, 120, 232

) representation matrices .

) multiplets ..........
SU 6) multiplets ..
SU(n) muluplets
Subtraction schemes in QCD
Supersymmetric partner searches
Superweak model predictions for |n00/n+_ \ ¢+_

and Re ¢ for K 0

Synchrotron radiation

Systematic errors, procedures for handling in this Review ............. 8
T (time reversal), tests Of CONSETVAUON .....ocvvvivrrerenrvrrsreeeeneens 67
Tachyon searches

7 lepton ...
Technipion SEArches ... oveeeierecec et
TEVATRON (Fermilab) accelerator parameters ..
8(1690) [now called f,(1720)]

-, weak mixing angle
Thomson cross section, value of
Three-body decay KinematiCs ...ooovoeeoercrimimiiivieresinsimenssenseriesieraecns
Three-body phase space
Top hadron searches
Transformation of electromagnetic fields, relativistic
TRISTAN (KEK) accelerator parameters .....
Tropical year, length of
Truth -- see Top
Two-body decay kinematics
Two-body differential cross sections
Two-body partial decay rate ...
Two-body scattering kinematics ....
Two-photon processes in e Te ™ annihilation
Units and conversions, selected ...
Units, electromagnetic ..........cooe.e...
Universe, cosmological properties of ..
Universe, density parameter of .....
Universe, critical density of
Universe, age of
UNK (Serpukhov) accelerator parameters
Upper limits, Poisson disiribution
T states, width determinations of, note on
T(9460) or T(1.5)
T(10023) or T(25)
T(10355) or T(35)
T(10575) or T(4S)
T(10860) or T(5S) ...
T(11020) or T(6S) ...
Vector meson candidates .
W gauge boson
W gauge boson, discussion of mass, width, branching
ratios, and coupling to fermions ..
Weak gauge boson searches ...........
Weak interactions of guarks and leptons
Weak mixing angle
Weighted averaging, relations for
Width determinations of T states, note on
X(1700) [was 7(1700)] ...
X(1900-3600) .....cooveeenee
X(1935) [was S(1935)]
X(2220) [was £2220)] ...

.. 35,330
..... . 17,18 164
17,18 162
o [was 4™]
£(2220) [now called X(2220)]
Y* resonances (see A and X resonances)
Young diagrams
Z gauge boson ... .
Z gauge boson, discussion of mass, width, branching

ratios, and coupling to fermions ..
Z* resonances (KN system)
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