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EXAMPLE FROM THE MICROFICHE (SEE INSIDE BACK COVER)
FOR ABBREVIATIONS USED FOR PARTICLES, INSTITUTIONS, ETC., SEE THE YELLOW PAGES.
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CESR-CUSB (1978); APPROVED FEB 1978; STARTEDR NOov 1979. EXPERIMENT NAME OR NUMBER (DATE OF PROPOSAL)

AND PROGRESS DATES
CUSB ~- HIGH RESOLUT1ON CALORIMETER TO STUDY THE UPSILON SPECTROSCOPY AND B PHYSICS TITLE

COLU -~ P.FRANZTINI(*SPNKESPERSON), K.HAN, S.W.HERB, D.SON, J.K.YOH, 5.YOUSSEF

LSU -~ R.IMLAY, G.LEVMAN, W.METCALF, V.SREEDHAR INSTITUTIONS AND PARTICIPANTS. THE ASTERISK

MPIM -- H.DIETL, G.EIGEH, E.LORENZ, G.MAGERA3, F.PAUSS, H.VOGEL WITH “SPOKESPERSON" MEANS THE SUMMARY

STON == G.FINOCCHIARO, J.E.HORSTKOTTE, C.KLOPFENSTEIN, J.LEE~FRANZINI, R.D.SCHAMBERGER, WAS CHECKED AND UPDATED BY HIM/HER
M.SIVERTZ, L.J.SPENCER, P.M.TUTS

ACCELERATOR=CESR; DETECTOR=CHUSB ACCELERATOR AND DETECTOR

E4+ E- ~=> HADRONS 9.4~11.6 GEV (ECM)
.

E+ E- ~=> B+ E=- MAIN REACTIONS AND MOMENTA OR ENERGIES
E+ E- -=> MU+ MU~ i

UPSI(9460)

UPSI(10020)

UPSI(10350}

UPSI(10570)

CHI/B(10246) PARTICLES STUDIED
BEAUTY

HIGGS

GLUEBALL

AXTON

<EXPERIMENTAL COMMENT> FOR A DESCRIPTION OF THE APPARATUS, SEE THE LBL~91 SUPPLEMENT ON COMMENTS
DETECTORS.

<PUBLISHED PAPERS> PRL 44 (1980) 1111, PRL 45 (1980) 222, PRL 46 (1981) 1115, PRL 47
(1981) 771, PRL 48 (1982) 906, PR D26 (1982) 717, PR D26 (1982) 720, PL 114B (1982) 277, JOURNAL PAPERS FROM EXPERIMENT
NP B206 (1982) 1, PRL 49 (1982) 1612, PRL 49 (1982) 1616, AND PL 118B (1982) 453,
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Abstract - This report contains summaries of 479 approved experiments in elementary particle physics
(experiments that finished taking data before 1 January 1979 are excluded). There are experiments from
Brookhaven, CERN, CESR, DESY, Fermilab, Tokyo Institute of Nuclear Studies, KEK, LAMPF, Serpukhov.
SIN, SLAC, and TRIUMF, and also experiments on proton decay. Properties of the beams at

laboratories are summarized.
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INTRODUCTION

The microfiche at the back of this report contains summaries of 479 approved experiments in
elementary particle physics. Experiments that finished taking data before 1 January 1979 are not
included here but are available on a computer database (see p. 3). An example from the summaries
is given on the inside front cover. Experiments at the following laboratories are included:

Brookhaven (BNL) KEK
CERN LAMPF
CESR Serpukhov (SERP)
DESY SIN
Fermilab (FNAL) SLAC
Institute for Nuclear Studies, TRIUMF
Tokyo (INS)

There are also summaries of proton decay experiments (P-DECAY). A list of all the experiments
with their titles begins on p. 4.

New features in this edition — (1) CESR, LAMPF, SIN, TRIUMF, and P-DECAY experiments
appear for the first time. (2) Preliminary versions of the summarics of experiments at Brookhaven,
CERN, CESR, DESY, Fermilab, Tokyo Institute of Nuclear Studies, KEK, and SLAC were sent to
spokespersons for checking and updating. If a reply was received (which occurred for 68% of these
experiments), there is an asterisk by *‘spokesperson” in the summary. (3) Spokespersons were asked
to list journal articles (if any) published from their experiments. The summaries on the microfiche
include these lists. (4) There is a new supplement to LBL-91, entitled ““‘Major Detectors in Elemen-
tary Particle Physics,” in which 40 detectors are described in detail.

Guides to the microfiche -- There are four aids for finding particular experiments on the
microfiche. One is the list of experiments and their titles already mentioned. The second is an
index of initial-state particles and beam momenta, in order of increasing particle mass and momen-
tum. The third is an index of spokespersons. Finally, the table of contents of **Major Detectors in
Elementary Particle Physics’ lists the experiments that use the detectors described therein.

Abbreviations - To keep the summaries on the microfiche brief, abbreviations are used for
kinematic variables, accelerators, journals, detectors, particles, and institutions. The abbreviations
are usually obvious but are defined in the yellow pages at the center of the report.

Properties of particle beams -- Tables at the back of the report summarize the properties of
beams for fixed-target experiments at Brookhaven, CERN, Fermilab, KEK, LAMPF, Serpukhov,
SIN, SLAC, and TRIUMF.

Ackmowledgments — We thank P. Oddone (LBL) for encoding the proton decay experiments, G.
Row (SLAC) for help with getting data from SLAC to LBL, D.R.O. Morrison (CERN) for permis-
sion to make extensive use of “Experiments at CERN in 1982, N. Baggett (BNL) for information
on Brookhaven experiments, N. Gelfand (FNAL) for information on Fermilab experiments, C. Oram
(TRIUMF) for a discussion about TRIUMF beams, and the approximately 300 spokespersons who



took the time to reply to our inquiries. -
Comunents and requests - We invite comments pointing out omissions, obscurities, out-of-date

information, and errors. Comments should be sent to:

Particle Data Group (50-308)

Attn:) EXPERIMENTS

Lawrénce Berkeley Laboratory

Berkeley, CA 94720

USA

Regquests for copies f;om the Americas, Australasia, and the Far East should go to the above address,
while those from other areas should go to:

CERN Scientific Information Service
CH-1211 Geneva 23
Switzerland



SEARCHING THE EXPERIMENTS DATABASE
(if you already know how to use the SLAC/SPIRES system)

This report is preduced from a computerized database maintained under the SLAC/SPIRES
database management system. The database, named EXPERIMENTS, is updated periodically, and
contains everything in this report as well as carlier experiments. In particular, Argonne (ANL) and
Rutherford (RHEL) experiments from earlier editions of LBL-91 are present.

Anyone who is familiar with SLAC/SPIRES and has an existing account can access this data-
base online. K you have an account but are unfamiliar with SPIRES, an extensive wall poster,
“Guide to VM Spires,” is available from the SLAC library. If you do not have an account and can-
not find anyone who does (at main laboratories, ask at the library), please contact SLAC directly.

To access the database:
SELECT EXPERIMENTS

To determine whai indices are available for searching:
SHOW INDEX

To see a random selection of terms in an index:
BROWSE <index-name>>
(e.g., BROWSE REACTION)

To search for experiments satisfying a certain criterion:
FIND <index-name> <value>

To list basic bibliographic information for these experiments:
TYPE

To switch to a format with more information (e.g., reactions, citations):
CLEAR FORMAT

To switch back to the basic format (with only bibliographic information):
SET FORMAT QUICKLIST

Some sample searches:
FIND AUTHOR JONES AND DATE-APPROVED 1975
(short form: FIN A JONES AND DA 1975)

FIND TITLE J/PSI
{short form: FIN T J/PSI)

FIND REACTION ”E+ E- —--~> E+ E-” AND DATE-COMPLETED AFTER 1978
(short form: FIN RE “E+ E~ ---> E+ E-” AND DC AFTER 1978;

note the quotes required before and after the reaction)

FIND ACCELERATOR CERN-ISR
(short form: FIN ACC CERN-ISR)

FIND DETECTOR PLUTO
(short form: FIN DET PLUTO)
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LIST OF EXPERIMENTS AND TITLES
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CERN-PS-161

CERN-PS-165

CERN-P5-166
CERN-PS-167
CERN-PS-168
CERN-PS~169
CERR-PS-170

CERN-PS-1T71
CERN-PS-172
CERN-PS-1T73
CERN-PS-174
CERN-PS-175
CERN-PS-176
CERN-PS-177
CERN-PS-178
CERN-PS~179

CERN-PS-180
CERN-PS-181
CERN-PS-182
CERN-PS-183
CERN-PS-184
CERR-PS-185
CERN-PS-186
CERN-PS5-187
CERN-PS-188

CERN-R-108
CERN-R=-T10
CERN-R-209
CERN-R-210
CERR-R-211
CERN-R-U15
CERN-R-416
CERR-R-418
CERN-R-419
CERN-R-420
CERN-R-421
CERN-R-422
CERN=R=501
CERN-R-607
CERN-R-608
CERN-R-703

CERN-R-704
CERN-R-806
CERN-R-807
CERN-R-808
CERN-SC-094
CERN-UA-01

3
CERN-UA-O4
CERN-UA-05
CERN-|

CERN-WA-001
CERN-WA-006
CERN=WA-007
CERN-WA-011
CERN-WA-018

CERN-WA-021
CERN-WA-022

CERN-WA-025
CERN-WA-027
CERM_WA-028
CERN-WA-033
CERN-WA-035

CERN-WA-038
CERN-WA-002
CERN-WA-OlY
CERN-WA-046
CEHN-WA-ONT
CERN=WA-0K9
CERN-WA-051
CERN-WA-052
CERN-NA-05K
CERN-~NA-055
CERN-WA-056
CERN-WA-057
CERN-WA-058

CERN-WA-059

CERN-WA-060
CERN-WA-061

SEARCH FOR STRONGLY BOUND STATES OF THE ANTIPROTON-PHOTON, ANTIPROTON-DEUTBRGN, AND ANTIPROTON-FEW-NUCLEON STATES
STUDY OF THE STRUCTURE OF EXOTIC LIGHT NUCLEI PRODUCED AT TI

SEARCH FOR NARROW BARYONIUM STATES NEAR THE ANTI-P P THHESHOLD

HMEASUREMENT OF THE PBAR P EXCITATION FUNCTION

THE INFLUENCE OF CHANNELLING OK ATOMIC AND NUCLEAR REACTION YIELDS

MEASUREMENT OF THE K- P SCATTERING LENGTH AT THRESHOLD BY OBSERVATION OF KAOWIC HYDROGEN X-RAYS FROM A CONDENSED

TARGET
SEARCH FOR SIGMA HYPERNUCLEAR STATES USING THE STRANGENESS EXCHANGE REACTIONS (K-, PI-} AND (K-, PI+)
BACKGROUND CALIBRATION FOR A PROTON-LIFETIHME DETECTOR
TO TEST A PROTOTYPE OF A PROTON LIFETIME DETECTOR IN A NEUTRINO BEAM AT THE PS
SEARCH FOR KEUTRINO OSCILLATIONS
PﬁECIgIggT:ggggsihENTs OF THE PROTON ELECTROHAGNETIC FORM FACTORS IN THE TIHE-LIKE REGION AND VECTOR MESON
P|
A STUDY OF PBAR-P INTERACTIONS AT REST IN A H2 GAS TARGET AT LEAR
PBAR-P TOTAL CROSS SECTIONS AND SPIN ZFFECTS IN PBAR P ---> K+ K-, PI+ PI-, PBAR P ABOVE 20CG HEV/C
MEASUREMENT OF PBAR-F CROSS SECTIONS AT LOW PBAR MOMENTA
PRECISION SURVEY OF X-RAYS FROM PBAR-P (PBAR-D) ATOMS USING THE INITIAL LEAR BEAM
MEASUREMENT OF THE ANTIPROTONIC LYMAN AND BALMER X-RAYS OF PBAR-H AND PBAR-D ATOMS AT VERY LOW TARGET PRESSURES
STUDY OF X-RAY AND GAMHA-RAY SPECTRA FROM ANTIPROTONIC ATOMS AT THE SLOWLY EXTRACTED ANTIPROTON BEAM OF LEAR
A SEARCH FOR HEAVY HYPERNUCLEI AT LEAR
ANTINEUTRON PRODUCTION AT LEAR
STUDY OF THE INTERACTION OF LOW-ENERGY ANTIPROTONS WITH H(2), HE(3), HE{4), AND NE KUCLEI USING A STREAMER
CHAMBER IN A MAGNETIC FIELD
SEARCH FOR NEUTRINO OSCILLfTIONS AT _CERN_PS USING BEBC
CONTRIBUTION OF THE CHARM COLLABORATION TO THE CERN NEUTRINO OSCILLATION PROGRAM
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MEASUREMENTS

A DIBARYON SEARCH AT EPICS

HEASUREMENT OF PARITY VIOLATIOM IN THE P-NUCLEON TOTAL CROSS SECTIONS AT 800 MEY

SPIN MEASUREMENTS IN P D ELASTIC SCATTENING
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BEAM-TARGET-MOMENTUM INDEX

WEAM AND TARGET LAB MOMENTUM EXPERIVENT
BEAM AND TARGET m;_:;‘ \.n;c\»}rll:‘\'-rn:c . EXPERIMENT OR IOV IAAGE
\GENIQ (GEV/C
<1.3 INS-15-2 NUMU NUCLEUS 0. 250.0 FNAL-594
€200.0 CERN-NA-014 NUMU NUCLEUS 0. 260.0 CERN-WA-018
0.6 1.1 INS-15-1 NUMU NUCLEUS 0.5 1.5 CERK-PS- 181
0.8 1.0 INS~14-3 NUMU NUCLEUS 0.5 3.0 CERN-PS-180
1.2 INS=17-1 NUMU NUCLEUS 5.0 20.0 SERP-E-111
20.0 SLAC-BC-072 NUMU NUCLEUS 10.0 20.0
20.0 SLAC-B2-073 NUKU KUCLEUS 10.0 100.0
20.0 70.0 CERN-WA-057 NUMU NUCLEUS 10.0 100.0
20.0 140.0 NUKU NUCLEUS 10.0 100.0
70.0 200.0 NUHU NUCLEUS 10.0 200.0
30.0 180.0 FNAL-612 KUMU NUCLEUS 10.0 200.0
>109.0 CERN-NA-024 NUMY NUCLEUS 10.0 250.0
a.5 0.9 INS-14-4 NUMU NUCLEUS 10.0 400.0
10.0 150.0 CERK-NA-001 NUMU NUCLEUS 20.0 600.0 FNAL-652
<1.2 INS-13-3 NUMU NUCLEUS 25, CERAN-WA-022
0.2 c.6 INS-16-1 NUMU KUCLEUS 25.0 250.0 FNAL=616
0.k 0.8 1NS-15-3 NUMU NUCLEUS >60.0 FHAL-553
ac.e 200.0 FNAL-401 NUMU NUCLEUS 65.0 CERN-WA-022
[ 300.0 FNAL-458 NUMYU KUCLEUS 200.0 CERN-WA-022
NUCLEUS 0.2 0.6 INS=14-2 NUMY FNAL-356
SUCLEDS 0.2 0.8 INS-17-2 KUMU 0. 5.3E-02 LAMPF-545
NUCLEUS 6.2 e.5 INS-18-3 NUMY 9. 4. BRL-T75
JCLEUS 0.2 1.0 INS-16-2 HUKU 0. 7.0 BNL-776
KUCLEDS 5.4 0.3 INS-15-3 NUKU 6.0:-02 0.2 LAMPF-638
NUCLEUS 0.7 1.0 INS-15-4 NUMY 0.5 3.0 CERN-PS= 169
NUCLETS "3 180.2 CERN-NA-0D1 ANUMU E- a. i2.0 BNL-734
NGCLETS 20.0 £0.0 CERN~WA-05E ANUHU E-~ 0. 200.0 FNAL-180
GAMMA KUCLEUS 2c2.0 50C.0 AL-5ET ANUMU E- 0. 230.0 FNAL-594
ANUMY E- o. 260.0 CERN-WA-018
MOVENTUM RANGES FOR NELTRING AND ANTINEUTIING BE QS ARE V01 ::g:g §' 1060 ‘?2'3 ;:f"-‘,g?
DEFINED VERY SYSTEMATICALLY. : : 5
ANUMU P 0. 150.0 CERN-WA-021
§U NE 1€.0 200.0 FNAL-645 ANUMT P 0. 200.0 FNAL-180
y §.3E-02 LAMPF-225 ANUMU P 0. 230.0 FNAL-594
100.0 FNAL-253 ANUMU P 0. 260.0 CERN-WA-001
200-0 FNAL-646 ANUMU P 0. 260.0 CERN-WA-025
200.0 FNAL-6U6 ANUMU P 2.0 30.0 SERP-E-045
3.0 CERN-PS-1BC ANUMU P 28.0 43.0 FNAL-388
250.0 FNAL-636 ANUMY P 35.0 6.0 FNAL-388
: 5.36-07 LAMPF_BL5 ANDHU P £0.0 150.0 FNAL-380
ANUE £~ 230.0 FNAL-504 ANUMU P 91.0 95.0 FNAL-388
ANUE I 100.3 FNAL-253 ANUMY P 131.0 143.0 FNAL-388
ANUE E- 200.0 FNAL-646 ANUMU N o. 12.0 BNL-734
ANUE P 5.3E-02 LAMPF-645 ANURU N 0. 200.0 FNAL-180
ANUE DEUT LAMPF-031 ANUMU N 0. 260.0 CERN-WA-025
ANUE NE 200.0 FNAL-6U6 ANUMU NUCLEON 0.0 600.0 FNAL-b49
ANUE AL 30.0 SERP=E~GU5 ANUMU DEUT 0. 100.0 FNAL-390
NUMU E- 12.0 BHL.734 ANUMU DEUT 0. 260.0 CERN-WA-001
NUMY E- 150.0 CERN-WA-021 ANUMU DEUT 0. 260.0 CERN-WA-025
NUMU E- 200.0 FNAL-053A ANUMU NE 10.0 200.0 FNAL-646
NUMU E- 230.0 FHAL=-50k ANUMU NE 28.0 k3.0 FNAL-388
KUMU E- 260.0 CERN-WA-018 ANUMU XE 35.0 bu.0 FNAL-388
NUMU E- 30.0 SERP-E-0U5 ARUMU NE 0.0 150.0 FNAL-380
NUMU E- 100.0 FNAL-253 ANUMU NE 93.0 95.0 FNAL-388
NUMU P 10.0 BNL-737 ANUMU NE 131.0 143.0 FNAL-388
NUMU P 12.0 BNL-T34 ANUMU AL 2.0 30.0 SERP-E-045
NUMU P 150.0 CERK-WA-021 ANUMU FE 0. 260.0 CERN-WA-001
NUMU P 200.0 FNAL-053A ANUMU FE 0. 260.0 CERN-WA-018
RUMU P 260.0 CERN-WAZ001 ANUMU FE 2.0 30.0 SERP-E-045
NUMU P 260.0 CERN-WA-025 ANUMU NUCLEUS n. 6.0 CERN-PS~167
HUMU P 200.0 FNAL-545 ANUMU NUCLEUS 0. 6.0 CERN-PS-168
NUMU P 43.0 FNAL-388 ANUMU KUCLEUS 0. 270.0 FNAL-59U
NUMU » I FNAL-368 AKUMU NUCLEUS 0. <60.0 CERN-NA-D18
NUMU P 150.0 FNAL-380 ANUMU NUCLEUS 5.0 20.0 SERP-E~111
HUMU P 95.0 FNAL-388 ANUMU NUCLEUS 10.0 20.0 SERP~E-107
NUMY P 143.0 FNAL-388 ANUMU NUCLEUS 10.0 100.0 CERN-WA-059
HUMU N 0.2 BNL-704 ANUMU NUCLEUS 10.0 100.0 FNAL-531
NUMU B 0.4 BNL-706 ANUMU NICLEUS 10.0 100.0 FNAL-564
NUMU N 10.0 BNL-737 ANUMU NUCLEUS 10.0 200.0 CERN-WA-0.7
NUMU N 12.0 BNL-734 ANUMU NUCLEUS 10.0 400.0 FuAL-632
HUMU N 230.0 FNAL-594 ANUMU NUCLEUS 20.0 600.0 FNAL-652
HUMU R 260.0 CERN-WA-025 ANUMU KUCLEUS 25.0 250.0 FNAL-616
KUMU N 30.0 SERP-E-045 ANUMU NUCLEUS 360.0 FNAL-553
NUMU N 200.0 FHAL-545 ANUMY ? FRAL-356
NUMU NUCLEON 200.0 FHAL-5L5 ANUHY 5.3E-02 LAMPFLBUS
NUMU NUCLEOK 600.0 FNAL-64O ANUMU 6.CE-02 n LAMPF-638
NUMU PEUT 10.0 BNL-737 NUTAU NE 10.0 200.0 FNAL-6LE
KUMU DEUT 260.0 CERN-WA-001 NUTAU KUCLEUS 10.0 250.0 FNAL-636
NUMU DEUT 260.0 CERN-WA-025 ANUTAU NE 10.0 200.0 FNAL-646
NUMU C12 0.2 BNL-704 E- P ? SLAC-E-133
NUMU NE 200.0 FNAL-053A E- P 6.4 SLAC-E-130
NUKU KE 200.0 FNAL-606 £- P 1.0 SLAC~E~136
HUMU KE 43.0 FNAL-38E E- P 10.2 SLAC-E-130
NUMU NE 64.0 FRAL-388 E- P 21.0 SLAC-E~136
NUHU NE 150.0 FNAL-380 E- P 22.6 SLAC-E-130
NUMU NE 9€.0 FNAL-388 E- P 28.% SLAC-E-136
NUMU NE 143.0 FNAL-388 F- K ? SLAC-E-133
NUMU AL 30.0 SEHP-E-0U5 E- DEUT ? SLAC-E-133
NUMU FE 260.0 CERN-WA-001 E~ DEUT 6.4 SLAC-E-130
NUMU FE 30.0 SERP~E-045 E- DEUT 16.2 SLAC-E-130
NUMU FE 230.0 FNAL-701 E- DEUT 22.6 SLAC-E-130
NUMU PH 200.0 CERN-WA-0UU E- NUCLEUS 20.0 SLAC-E-137
NUMU NUCLEUS 6.0 CERN~-PS-167 E- 1.0 10.0 CERN-PS-1B8
NUMY KUCLEUS 6.0 CERN~P5- 168 E 5.0 20.0 CERK-WA-064
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EXPERIN®NT

BEAN AND TARGET LAB MOMENTLM EXPERIMENT BEAN AND TARGFT LAB MOMENTY M

OR MOARNTUM RANGE OR MOVENTUM RAMGE

(GEV, D) GEV O
FOR E"E~ COLLIDING BEAM EXPERIMENTS, WE GIVE THE CENTER-OF-MASS Ple P 300.0 CERK-WA-AT(.
. =LABI MOMENTA RATHER THAN TIIE EQUIVALENT LAB MOARENTUN FORR Pl« P 800, FKAL-609
SCATTERING ON A STATHONARY TARGET. Pls P
E+ E- ? SLAC-SP-031 PI+ N 0.0
E+ E- <30.0 KEK-TK-001 PI+ K
£+ E- <30.0 KEK-TH-007 I+ DEUT
E+ Ee 0.2 CERN-NA-007 P+ DEUT -
E+ E- 0.2 CERN-NA-0OCT PI+ DEUT LAMPF_3BE
E+ E~ c.2 CERN<NA-DO7 Pls+ DEUT LAMPF- 386
E+ E- 0.2 CEAN-NA~DO7 ?I+ DEUT LAMPF-133
E+ E~ 1.5 L.o SLAC-SP-029 PI+ DEUT LAMPF- 388
E+ E- 1.5 L2 SLAC-SP-024 PI+« DEUT LAMPEL3RA
E+ E- 1.8 u.? SLAC-SP-030 Pl+ DEUT LANPF-331
E+ E- 1.5 SLAC-SP-032 Pl+ DEUT
Ee E- 1.8 SLAC-SP-032 Mle DEUT
E+ E- 1.9 SLAC~5P-032 Ple DEUT
F+ E- 3.7 5.8 NESY-LENA Ple DEUT
E+ E- L.0 1R.0 SLAC-PEP-002 21+ DEUT
E+ E- 4.0 18.0 SLAC-PEP-00Y4 Pl+ DEUT .k T
E+ E- u.0 18.0 SLAC~PEP-005 Ple DEUT LAMPF-667
E+ E- Lo 18.0 SLAC-PEP-006€ Fl+ DEUT DoF LAMPF-88D
E+ E- 4.0 18.0 SLAC-FEP-012 PIs DEUT LAMPF-567
E+ E- k.o 18.0 SLAC~-PEP-020 PIe DEUT n.? SIN-H-73-01.2
E+ E- L.5 5.8 DESY-ARGUS 21s DEUT LAMPF.EA7
Es E- u.s 8.0 CESR-CLEC Fl+ DEUT LAMPF-567
E+ E- u.7 5.8 CESR-CUSB Pls DEUT 51%«B.T8-1P
E+ F- u.7 DESY-CRYSTAL-BAL PI+ DEUT LAMPF . UTE
Ee E~ 5.0 20.0 DESY-PETRA-CELLD Ple DEUT CLs SiN-R-70-07
E+ E- 5.0 20.0 DESY-PETRA~JADE Ple DEUT a.h LAMPF-60s,
E+ E- 5.0 20.0 SY-PETRA-MARKJ Ple DEUT S18-u-T5-1F
E+ E- 5.0 20.0 DESY-PETRA-TASSO Ple DEUT wAMPF-5%1
F+ E- 2.0 DESY-CRYSTAL-BAL Ple DEUT . 5F1
E+ E- £.9 5.0 SLAC-PEP-00% Pl+ DEUT SIN=-F-TR.F
E+ E- 6.0 16.0 ESY-PETRA-FLUTO Ple DFUT RIN-R-7F-17
£+ E~ 4.5 -PEP-014 Pls DEUT LAMPF- a5 b
L+ Ee 17.5 PESY-PETRA-PLU-2 Ple UEUT SIN-F TE-1®
Ple DFUT

Ee “.0 10.0 CEAN-PS-188 Ple DECT
Ee “.0 200 CEHN-WA-064 Ple DEUT 1.2
HU- P 0. SIN-K-7Ro18-1 Ple LEUT
MU- P 1.06.0 266.0 CERN-NA-002 PI+ DEUT
MY~ P 120.0 280.0 CERK-NA-009Q Ple LEUT
HU- HE . BNL-745 Ple LEUT T
MU- HE r., STH-R-F2-03-1 Ple DEUT
My~ €12 £.5E-02 SIN-R-77-01 Pls DEUT )
MU~ FE £00.0 FNAL-ELC Ple [EUT
MU~ NUCLEUS a. LAMPF-QRS PIs HEZ 0.2
MU~ NUCLEUS n. LAMFF-U421 Pls HFX
MU- NUCLEUS 3. TRI-104 PI+ HEZ
MU~ NUCLEUS c.2 SIN-R-61-02 PI+ THIT
MU- RNUCLEUS 100.0 250.0 Ple THIT
MU+ Eo 2 Ple C
MU« AL n. PI+ NE
MU« FE 600.0 Pl+ NE
MU« o LAMPF-031 Ple MG
MU« 9. LAMPF-100-445 Fis AU
MU« n. LAMPFw b4l Pls NUCLEUS
AU+ a. LAMPF-455 PI+ NUCLEWS
MU+ 0. THI-137 PI+ NUCLEUS 1ea.n CERN-WA-N3C
MU+ n. TRI~176-134 PI+ MUCLEUS CERN-WA-0T2
Hie A, NE-D2 TR1-185 ©le NGCLEUS NAL-F15
MU+ 0. SIN-R-T4-05 Pl+ RUCLEUS 300,73 CERN-NA-010
HUON P 750.0 FNAL-A65 Pl+ KUCLEUS CEHN-NA-003
KUON NUCLEUS 28G.0 CERN-NA-02B ?I+ NUCLEUS CERN-NA-003
MUON KUCLEUS 325.0 CERN-NA-Gi28 PJ+ NUCLEUS FHAL -86R
MUON NUCLEUS 750.0 FHAL-6€S PI+ NUCLEUS FNAL-42G
PION E- 2:0.0 CERN-NA~-007 PI+ NUCLEUS CERN-KA-0?2
TION E- 306.0 CFRN~NA-007 Pl+ HUCLEUS FNAL-B1=
PION NUCLEUS 350.0 CERK-NA-010 PI+ RUCLEUS CERN-NA-003
Fle P 7, TE0? LAMPF-3ER PI+ NUCLEUS FliAL-£72
P+ P F.TE~02 LAMPF-388 Pls+ LAMPF-650
Pls P 9.6F-N2 LAMPF-380 Ple TRI-G42
Ple P 0.1 LAMPF-388 Ple
Ple P 0.1 LAMPF-288 Ple a
Fle P na LAMPF-388 PIs+ n.2
Ple P n.1 LAMPF-388 Ple 0.7
Ple P 0.2 LEMTFeB58.120 Ple 0.2
Fle P n.3 [ CERN-SC-09% Pls [ SIN=-R=71-12
Ple P 9.4 0. LAMPF-1363 Ple 0.5 LAMPF-032
Ple P 9.7 LAMPF-05R-120 Ple 1.0 16.0 CERN-PS—1B&
Ple P 1.5 1.6 CERN-PS<160 Pls 2.0 20.0 CERN-PS- 164
Ple P 2.5 16,0 CERN-PS- 157 P10 ? SEHP~E-140
PI+ P 5.0 20.¢ SERP-E-102 PIG ? SERP-E- 110
PI+ P 16.0 SLAC-BC-067 P10 . LAMPF-726
Pie P 20.0 CERN-WA-056 rlo TRI-217
Pl+ P 541.0 200.C CERN-WA-006 Pl- P 7 SERP-E-140
Pl P 85.0 CERN-WA-076 PI- p 0. TRI-181
PI+ P 100.0 FNAL~-577 PI- P 0. TRI-217
Ple P 100.0 FNAL-S97 PI- P <B.0 KER-064
Ple P 100.0 30C.G CERN-NA-ONA PI- P 7.7E-02 LAMPF-388
PIs+ P 100.0 350.0 CERN-NA-024 PI- P 8.6E-02 0.t LAMPF-100
PI+ P 147.0 FRAL-570 Pl- P R.7TE-02 LAHPF-388
PI+ P 200.0 CERN-WA-070 PI- P 9.6E-02 LAMPF-388
Flse P 200.0 FNAL-577 Fl- P 0.1 LANPF-388
Pls P 250.0 CERN-NA-022 PI- P 0.1 LAMPF-388
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SEANS AND TARGET LAB MOMENTUM EXPERIENT BEAM AND TARGET LAB MOVENTUM EXPERIVENT
on\no\u TUN RANGE OR MOVENTIM RANGE
3 CEL O
P a1 LAMPF-388 360.0 FKAL=597
P 2.1 SIN-R-B1-01 200.0 CERN-NA-032
P 0.1 LAMPF-388 20.0 Tud
I3 0.2 0.8 SIN.R-75-07-2 30.0
P 0.2 LAMPF-058~120 40.0
e 2.3 0.5 CERN~SC-004 225.0
P n.3 LAMPF-337 £25.0
P 0.3 LAMPF-337 225.0
P 0.4 0.7 LAMPF-363 100.0
4 c.7 LAMPF-058-120 360.0 FNAL-59T
P 1.1 SERP-E-092 160.0 20n.0 CERN-NA-02%
4 2.0 1.0 CERN-PS3- 157 NUCLEUS k.3 KEX~C82
P 5.0 15.0 CERN-PS-153 NUCLEUS 0.5 BHL-602
? 5.0 20.0 SERP-E-091 RUCLEUS 1.0
P R.0 BNL-771 NUCLEUS 20.0
P a.0 18.0 BNL-755 NUCLEUS 20.0 1500
P 12.0 CERN-WA-056 NUCLEUS 3n.0
P 13.0 BNL-726 KUCLEUS 30.0
P 13.C BNL-732 NUCLEUS un.0
? 13.0 SERP-E-115 NUCLEUS 4n.o
? 20.0 BNL-705 NUCLEUS 40,0 sc.0
4 20.0 CERN-WA-007 KUCLEUS T8.0 FRAL-615
P 20.0 SERP-E-144 NUCLEUS mnn.aq 300.0 CERN-NA-010
P ;0.0 Lp.0 SERP-E- 105 NUCLEUS 100,03 250.0 FNAL-258
P 21.0 NUCLEUS 125.0 FNAL-537
P 22.0 KUCLEUS 156.0 CERN -uA-nos
P 25.0 SERP-E-116 NUCLEUS 180,09 FNAL
i 25.0 SEnr.r.wn NUCLEUS 200.0 CERN- r.A-co:
14 3n.c NUCLEUS 20n.0 FNAL-450
4 33.0 NUCLEUS 260.0 FNAL-315
P 40.0 NUCLEUS 2an.0
P 40.0 KUCLEUS 250.0
P ac.) NUCLEUS 2R0.0
P uc.0 NUCLEUS 0.0
® un.n KUCLEUS ann.g
P 40.0 [ SERP-E-135 NUCLEUS Ton.n
P [ CERN-WA=00T NUCLEUS 3300.0
7 60.0 NUCLEUS W00
P EALy NUCLEUS #0.0
P 100.9 NUCLEUS 380.0 CERN-WA-075
4 100.0 NUCLEUS .0 FNAL-ABZ
P 100.9 350.0 CERH-NA-024 WUCLEUS £0R.0
P 150.0 350.0 FNAL-258 ?
P 140.0 CERN-¥A-011
P 1u7.0 FNAL-570 SIN-F-62-03-1
P i50.0 CERN-NA-0DS 6.0 CERN-P5-188
P 150.0 5.0 CERYN-NA-(GOA 20.0 S-164
F 175.0 FYAL-663 SERP-Z-134
P 200.0 CERN-WA-r70 PoE-158
i 200.0 FNAL-577 GHEGA SERP-E- 150
P 20n.0 FRAL-58D ONMEGA
P 200.0 CERN-NA-005 ETAPRIHE
P 30n.7 CERN-NA-012 PHI
P 300.2 CERN-WA-070 A1(1270)-
P 300.0 FNAL-623 D{ 1265)
P 360.0 CERN-NA-013 FPRIME
P 360.9 CERN-NA-016 A3(16A0) -
P 360.0 CERN-KA-027 GFSI{aL60) CRYSTAL-RAL
? 360.0 FHAL-537 UPSI(1002n} RYSTAL-BAL
P 450.0 CERN-WA-D70 K+ P -
DEUT 7.7E- 22 LAMPF-388 K+ P
DEUT 8.7E-02 LAMPF-388 ¥ P
DEUT Q.5E-02 0.3 LAMPF.205 Ke P
DEUT G.6E-02 LAMPF-38A ke P
DEUT N LAMPF-388 K+ P
DEUT n.i LAMPF- 388 Ke P
DEUT LN K+ P
DEUT 0.t Ke P
DEYT 0.1 K+
DEUT n.2 Ke N
DEUT n.3 Ke K
DELT 0.3 Ke R
DEUT 0.@ Ke N 20.0
DEUT 0.4 LAMPF- gz.p ¥+ N 20.0
DEUT n.u 1.2 KEK-083 X< N
DEUT n.i H\M?F-}“ K+ N FHAL-G8S
LELT 0.5 58 Xe N FNAL-‘“‘
DEUT 1.0 1.4 K+ DEUT
DEUT 5.0 20.0 K¢ DEUT 0&
DEUT ng.n K+ DEULT 20.0 SERP-F-001
HE3 0. n.2 K+ MG FKAL-5Q7
HE3 0.2 X+ AU FNAL-597
GE3 0.3 LEMPF-5u6 ¥+ NUCLEUS BNL-602
TRIT a.2 LAMPF-5L6 ¥+ NUCLEUS 150.0 CERN-KA-03S
TAIT 0.3 LAMPF-506 K+ NUCLEUS CERN-WA-DA1
HE 1Gn.0 200.0 CERN-NA-01) X+ NUCLEUS FRAL-565
BE 200.,0 FRAL-567 X+ NUCLEUS CERK-NA-022
BE 223.0 FNAL-610 K+ NUCLEUS FNAL-677
BE 225.0 FNAL-326 K+ KEK-0gQ
EE 275.0 FUAL-650 K+ 0. KEK-0890
BE 350.9 CERN-WA-077 ¥ 0.7 KEK-C10
c 530.0 FNAL-706 Ke 20.0 c AN-PS- 164
HE 30.0 CLAN-WA-051 e 38
HE 64.0 CERN-WA-051 K+ BNL- 77
G 100. FNAL-597 KO BNL-7L0Q
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BEAM AND TARGET LAB \OVIENTUAE EXPFRIMENT BEAM O FARGET LB A ENTUY APERINENT
OR VOMENTIM RANGE. OR \KOVENTL M RANGH
GEVA WEN €
50.0 200.0 FNAL 21 PP
[ 1.8
3.0 PP
200.0 FNAL-617 PP
150.9 FNAL-533 P
200.0 FNAL-621 Fp
-KA-031 PE
P CEBN-PS- 165 1y
P BKL-T02 o
F BRL-750 PoE
P BNL-nag [
P BNL=F03 PoE
P ENL~AT3 r e
P Fa3 1 ..e
P B-PS-187 P
P P
P 20.0 £
P bt
P 16,0 FE
3
P
P
?
3
P
H
P
4
P
3
P
P
P
4 55,0
¥
e
P
F
P
P
3 t
P F
DEUT 1. £k Annln
DEUT 0.0 T
HE PP
LI e
C e
[} P F
IR PP
NUCLEUS ¥ zon.n
KUCLEUS 7oy .0
HUCLEUS PP
NUCLEUS P
RUCLEUS P
NUCLEUS PP
RUCLEUS PF
NUCLEUS 50,0 (3
NUCLEUS 55.0 PF
NUCLEUS PP
NICLENE FoE
NUCLEUS £ P Ty, R
HUCLEUS [ cou7
NUCLEUS FRAL-AT2 PP 2007, 5
? SERF-E-115 Fp
2.0 2¢.0 CFRN-PS-1&4 Py 2ca7.5
250.7 CERR-NA-007 PP
PP 064,06
MESON(UNSPEC) - F P
PROTON-PROTON COLLIDING Pe
ORDERED BY THE EQUIV AL 7P
STATIONARY TARGET RATIER THAN BY THF ACTUAT 1A%~ CENTFR-OF-MASs: pop
MOMEATUM PP
PP 5.3 P g
PP 0.6 1.1 PP
PP 0.7 THI-171 PP
PP ¢.R 1.2 SIK-R=71-07 PP
£ P .8 1.2 SIN-B-A0-01 PP
PF c.8 1.5 LANPF-uq# PP
PP o.P 1.5 LAMPF=504 F P 047,58
PP .3 2.0 {ER-057 PP 2047 .= 501
PP c.% THI-174 B 20475 CERN-R-808
P P 1.0 THI-192 s P 21141 CERN-R-B06
PP 1.0 1.5 LAHPF-50F 143 CERN-R-108
PP 1.0 TRI-1TL Fp 20075 CERK-R-£07
PP 1.0 TRI-192 F ¥ FNAL-SST
PP 1.0 1.2 SIH~ReTE-0F pE CERN-R-421
PP 1.0 1.2 SIN.H-82-04 PP CERN-K-£07
F P 1.0 THI-192 FoE CERN-A-108
PP 1.1 TRI-174 PP
PP 1.1 TRI-192 [
PP 1.1 LAMPF-336 FP
PP 1.1 LAMPF-302 PP
PP 1.1 LAMPF=517 FP CERN-R-421
(3 1.1 LAMPE~563 [ CERN-R-472
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BEAM AND TARGET LAB MOMENTUM EXPERIVENT BEAM AND TARGET 1AB MOMVENTL EXPERIMENT

OR MOMENTUM RANGE OR MOMENTUM RANGE

IGEN A1 ‘GFY,Ct

PF 20L7.5 CERN-H-5608 P NUCLEUS 4580.0 CERN-WA-068
PP 2067.4 CERN-R-607 P NUCLEUS £00.0 FNAL-576
PP 2074.0 CERN-R-108 P NUCLEUS 500.0 FNAL-672
PP 21149 CERK-R-420 P NUCLEUS 750.0 FNAL-508
PP 1.6E405 CERN-R-703 P RUCLEUS 800.0 FNAL-557
PR <70.0 SERP-E-110 P NUCLEUS 1000.9 FNAL-672
PN 0.8 1.5 LAMPF-504 P WATER 30.0 BNL-739
PN 1 LANPF.392 P 1.0 10.0 CEFN-PS-188
PN .2 LAKPF-5a0 P 2.0 20.0 CERN-PS-164
PN -3 KEK-075 NP 0. 400.0 CERN-NA-NO06
P XK N KEK-075 NF 0.6 1.2 3IN-3-T2-02
PN .€ LAMPF~385 NP 0.6 0.8 TRI-190
PN .5 LAKPF-302 NP 1.0 LAMPF-u08
PN -5 LAMPF-i57 K P 1.1 LAMPF-66%
PN .2 LAMPF-500 N P 1.1 LAMPF-683
PN .8 KEK~-07E NP 1.1 TRT-121
2N .8 £EK-0TR NP 1.1 LAMPF-u02
PR 32.0 SERP-E-150 N7 1.2 LAMPF.500
? NUCLEOR -5 LAHPF-63U NP 1.2 LAMPF-066
? DEUT .0 1.5 LAMPF-ug8 NP 1.3 LAMPF-49B
P DEUT .1 LAMPF. 63 foP 1.3 LAMPF-665
P DEUYT N LAMPF-66U NP 1.3 LAMPF-6B3
P DEUT .3 LAMPF-585 5P 1.5 LAMPF-366
P DEUT 3 LAMPF-635 N P 1.5 LAMPF.L03
P DEUT .3 LAMPF-664 NP 1.5 LAMPF-192
7 DEUT .5 LAMPF-385 K P 1.5 LAMPF-590
P DEUT .5 LAMPF-015 NF 1.6 LAMPF-498&
P DEUT .5 LAMPF-360 NP 1.5 LAMPF-589
P DEUT .5 LANPF-167 NP 1.5 LAMPF-665
P DEUT .5 LAHPF_£36 NP 1.5 LAMPF-683
? DEUT .5 LAMPF-664 NP '1.0 28.0 BNL-766
P DEUT .0 N DEUT 0.6 1.2 S1K~R=72-02
P DEUT -0 N 45,0 SERP-E-104
P DEUT -0 B S 250.0 FNAL-400
P DEUT -0 N NUCLEUS 4.0 60.0 SERP-E~ 146
P DEUT -0 & NUCLEUS 300.0 FNAL-630
P HE 2.3 N LE-04  4.3E-02 LAMPF-647
P HE 1.5 115 AN P 0.1 0.5 BRL-767
P HE 721 525.2 CERK=! -210 AN NUCLEUS 0. 1.0 CEFN-PS-170
P HE 18,7 513.5 CERN-R-110 AP P 0. CERN-PS-170
P HE 480.8 LERN-F-118 AP F 0. CEAN-PS-171
P HE 1036.5 CERN-R-418 AP P 0. CERN-PS- 174
P BE 1.5 LAMPF-1360 PP n. CERN-PS-175
P BE 2R.0 BNL-Tuk AP P 0. CERN-PS-182
P BE 166.0 200 CERN-NA-011 AP F 0. CERN-PS-183
P BE 275.6 FHAL-673 AP P Q. 0.3 CERN-PS-133
P BE 400.0 CERN-NR-020 4P P G, 0.5 CERN-F5-161
P BE 400.0 FNAL-55E ap P 0. 0.6 BNL-T0B
P C 4nc.0 FNAL-706 ap p 0. 1.0 CERN-PS-179
P C 530.0 FHAL-T06 AP P 0. 2.0 CERN-P5-170
P C 800.0 FNAL-706 ap P 0.2 0.6
P Ci2 1.5 LAMPF-55 1 AP P 0.2 0.8
P MG 120.0 FRAL-5Q7 AP P 0.3 2.0
? AR 200.0 CERN-NA-005 AP 2 0.3 2.0
P CHh 500.0 FNAL-524 AP P 0.3 0.6
PCU 40c.0 CERN-NA-020 aP P 0.k 0.7
P 400.0 CERN-WA-054 AP P 0.4 0.6
P AG 500.0 FNAL-524 AP P 0.8 0.9
P XE 200.0 CERN-NA-005 AP P 0.5 0.9
P T 500.0 FRAL-528 AP P G4 1.0 CERN-PS-163-2
P AL 0.0 FNAL-5a7 AP P 0.2 1.0 KEK-0T4
P AU 400.0 CERN-NA-030 AP P 0.5 BNL-701
P U 20.0 CEHN-PS-162 AP P 0.7 BNL-701
P NUCLEUS ? KEK-DBL AP P 0.8 1.3 CERN-P5-163-1
v KUCLEUS <13.0 KEK-082 &P P 0.9 BNL-701
P NUCLEUS 1.0 SERP-E-127 ap P 1.8 2.¢ CERN-PS-185
P NUCLEUS 1.0 28.0 BNL-778 4P P 3.0 KEK-062
P NUCLEUS 1.2 SIN-R-76-02 4P P 3.5 KEK-062
P RUCLEUS u4.n 3.0 KEK-0X5 AF P 3.5 7.5 CERN-R-704
# NUCLEUS 13.0 KEK-066 AP P a0 KEX~062
P NUCLEUS 20.0 150.0 CERN-WA-C 35 AP P 4.5 KEK-062
P NUCLEUS 0.0 400.0 FNAL-591 AP P 6.1 SLAC-BC-068
? KUCLEUS 70.0 SERP-E-120 AP P 7.0 BNL-T71
P NUCLEUS n.o SERP~E~121 AP P g.0 16.0 CERN-WA-0TA
P NUCLEUS 70.0 SERP-E-144 AP P a.9 SLAC-BC-068
P HUCLEUS 209.0 FNAL-565 AP P i2.0 CERN~-WA-0LD
P NUCLEUS 2n0.0 FHAL-A2Q AP P 13.0 SERP-Ew 116
P NUCLEUS 200.0 400.n FNAL-466 AP P 20.0 CERN-WA-007
P NUCLEUS 240.0 CERN-WA-0L6 AP P 20.0 SERP-E-148
P HYCLEUS 250.0 AF P 25,0 SERP-E-116
P NUCLEUS 300.0 AP P 3in.o SERP-E-148
P KUCLEUS 400.0 CERK-WA-033 ap P 2.0 SERP-E- 138
P NUCLEUS 400.u CERN-WA-052 AP P 32.0 SERP-E-150
P NUCLEUS u06.0 CERN-WA-065 AP P 40.Q CERN-WA-G07
P NUCLEUS 400.0 CERK-WA-066 AP P 40.0 SERP-E-116
P MNUCLEUS 4en.0 FNAL-497 AP P 40.0 SERP-E-1UB
P HUCLEUS 400.0 FNAL-549 AP P £0.0 CERN-WA-007
P NUCLEUS 400.0 FHAL-557 AP P 74.0 CERN-WA-0U2
P KUCLEUS 400.0 FEAL-565 AP P En.0 CERN-WA-007
P NUCLEUS 400.0 FHAL-605 AP P 100.0 CERN-NA-021
P NUCLEUS 400.0 FHAL-608 Y 100.0 FNAL-577
P NUCLEUS 400.0 FNAL-613 AP P 100.0 FNAL-5Q7
P RUCLEUS 400.0 FNAL-631 AP P 137.0 CERN-WA~QUL2
P KUCLEUS 100.0 450.0 FNAL-622 AP P 147, FNAL-5TC
P HUCLEUS 450.0 CER-NA-031 AP P 175.0 FRAL-663
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GEV 1 G

AP P CERN-NA-0GR AP FOONG
AP P FNAL-577 LAMBLA P [
AP P FNAL-70U LAMBDA DEUT o0
AP P CERN-R-420 LAYBDA NUCLEUS Ine.n
AF P CERN-UA-0f LAMBDA v
AP P 203u.0 CERK-R-210 LAMBDA aen.T NAL-36 1
AP P CERN-WA-0T0 SERP-E-120
AP P CEAN-8-421
AF P CERK-P-£08
AP P 2047 .5 CESRN.
AP P 2007 .8 CERN=R=211
AP P 20L7.¢ CERN-R-501
AP P 2047.5 CERN-R-60B
AP F 20L7.x CER 807
AP T CERR-R-u21
AP P CERN-R-420
AP P CERN-R-6DE
AF P CFEN-R-L21
AP P CERN-R-408
AP P CERN-R-UZH
AP P 1. 5E+05 CE UA-0U
AP P 2.1Es0¢ FRAL-71C
AP P ?.1EeDFE
AP P ?.1Ee0F
AP P
AP P
AP P FR-UR-G2
AP P CERN-UR-03
AP P CERN-UR-0%
RPN SLAC-BC-070
AP N SERP-E~15Q
AP DEUT CERN-PS=-178
AP DEUT CERN-PE-175
hF DEUT [ CERN-PS-161
AP DEUT 0.6 BNL-T772
AP DEUT 1.0 CERN-PS-172
AP DEUT BN 01
AP DEUT
AP DEUT 1.2
AP DEUT
AP DEUT SLAC-BC-cé8
AF DEUT SLAC-BC-068
AF DEUT SEFP-E- ST
RE DEUT CERN-WA-042
AP DEUT CERN-WA-N42
AP DEUT
AP HE3 0
AP HE 1.0
AP NE . 1.0
AP MG 100.0 FNAL~597 CERN-F-110
AP AR 0. 1.9 CEFRN-PS- 179 CEEN-R-B0F
kP AR 200.9 CERN-NA-D0% CEFRN-R-FO7
AP YE 260.0 CERN-NA-B0§
AP AU 100, FNAL-507
AP NUCLEUS ? YEK-084
AP NUCLEUS 0. CERN-PS~-176 BOR12
AP NUCLEUS 0. CERN-PS-177 LOKGLIVED 37.0
AP NUCLEUS 0. CEHN-P5-186 HADROX P 2000.0
AP NUCLEUS n. n.s CERN-PS-1&1 HAADRON P
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AP RUCLEUS N3 o.f CERN-PS-18Y CHARGELD+ P
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AP NUCLEUS 150.0 FEAL-272 CHARGED- L.
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SPOKESPERSON INDEX

SPOKESPERSON INSTITUTION ENPERIMENT SPOKESPERSON INSATUTION EXPERIMENT
ADAIR, R.X. YALE BNL-696 DEKKICK, M. Al SLAL~-PEP-0Y2
ADAIR, R.K. YALE BNL-735 DEUTSCH, M. MIT BNL-T60
ADAIR, R-K. YALE BNL~TA9 DEVLIN, T. RUTG FNAL-610
ALBRCW, M.G. RHEL CERN-R-8C7 DEVLIN, T. HUTG FNAL-555
ANDERSON, H.L. LARL LAMPF-1455 DEYRIES, R. LANL
ANTIPOV, Y.M. SERP SERP-E= 143 DIAMBRINI.FALAZZI, G. SENO
ANTIPOY, Y.M. SERP SERP-E-1L8 DIAMBRINI-PALAZZI, 6. ROMA
ARNOLD, B.G. AMER SLAC-E~136 DICK, L. CERN
ASTBURY, A. RHEL CERN-UA-D1 DITZLER, W.R. ANL LAMPF-683
ASTON, D. SLAC SLAC-E-135 DOMBECK, T.W. UMD LAMEF-638
AUER, I.P. ARL LAMPF-L38 DONALD, R.A. LIVP CERN-WA-04O
AVILEZ, C. HEXU BNL~766 DORFAN, J. SLAC SLAC-PEP-00S
AXEN, D.A. BHCO TRI-174 DUBOC, J. CURT CERN-NA-027
BACKENSTOSS, G. BASL SIN-R-79-0F DUONG-VAN, M. LANL LAMPF-400-855
BADAWY, 0.E. naDI CERN-WA-061 DZIERBA, A. IND FNAL-672
BAILLON, P. CERN CERN-PS-153 ECKHAUSE, M. WILL TRI-137
BAKER, S.I. FHAL FNAL-631 ELLIS, R.J. LANL LAMPF-647
EALDO-CEOLIN, M. PADO CERR-PS- 180 ENDO, I. HIRO INS-15-3
BALTAY, C. coLy FNAL-646 EKMOLOY, P.F. SERP FNAL-180
BALTAY, C. CoLy FNAL-38¢, EXTEKMANN, P. GEVA CERN-WA-042
BALTAY, C. coLy FNAL-053A FAESSLER, M.A. MP1H CERK-WA-034
BARKOV, L.K. NOVO SERP-E-002 FAESSLER, M.A. HpId CERN-R-418
BARLOUTAUD, R. sacL P-DECAY-FREJUS FAVART, D. LYLK CERN-K-211
BARLOUTAUD, R. SACL CERN-PS-168 FELDMAN, ©. sLaC SLAC-5P-029
BANNES, P.D. cHy BNL-759 FELST, R DESY DESY-PETRA-JADE
BARNETT, B. JHU BNL-T76 FERBEL, T. HGCH FNAL-272
BARRELET, E. EPOL CERN-PS-157 FERRER, &. CERK CEPN-NA-D56
BARTLETT, D.F. coLo FNAL-502 FETSCHER, W. ETHZ SIN-
BATTY, C.J. RHEL CERN-P5-165 FIDECARD, G. CERN CERK-¥A.
BEER, G.A. vIicT TRI-181 FIORINI, E. MILA P.OECAY-RUSEX
BELLINI, G. MIiLA CERN=NA=0.0Q FIORINT, E. MILA CERN-PS-167
EEVINGTON, P.R. CASE LANPF-. 30U FISHER, C. RHEL CERN-NA-026
BHATIA, T.S. TAHI LAMPE-U5T FISHER, C. RHEL CEHN-NA-015
RIENLEIN, J. DESY DESY-LENA FISHER, C.M. RHEL CERK-NA~013
BIENLEIN. J.K. DESY DESY-CRYSTAL-BAL FITZGERALD, D.H. UCLA LAMPF-689
SLEZZYNSKI, M. ucLA LAMPF-685 PISA CERN-NA-029
BLESZYNSKE, M. UCLA LAMPF-635 PISA CERN-NA-007
BLOOM, E. SLAC DESY~-CRYSTAL-BAL usy FNAL-585
BLOOM, E.D. SLAC SLAC-SP-074 SHMP CERN-NA-007
SLAC FENN LAMPF-23
ROCH FRANZINI, P. coLy CESR-CUSB
MINR FHEHSE, H. CEEN CERN-F-416
LAKL FRENCH, E.R. CERR CERK-WA-076
LABL 7 FRCSCH, R. VILL SIN-5-82-01
LANL LAMPF_635 FROSCH, R. VILL SIN-F-77-08
LANL LAMPF-R83 FROSCH, R. VILL 5IN-R-T8-02
HEUC SIN-R-B1-01 FRYRERGER, I'. SLAC suc PEP-002
LANL FUEUI, 5. HAGO
LANL 5AGO, J.H. LSBF
.D. LANL GREGULY, S.N. TATA
BOKHAN, J.D. LANL GAWFINKEL, A.F. PURD
BRACCINI, P.L. PISA CERK-R-209 GARKETA, D. SACL 4
BRISCOE, W-J. UCLA LAMPF-546 GIESON, W. ALEA FNAL-660
BROWN, C.N. FHAL FNAL-605 SIMLETT, J. cIt SIN-R-81-C1
BROWN, C.N. FNAL FNAL-6G& GLASS, fi. TAMU LAMPF-664
BRUECKNER, W. HPIH CEKN-P5-166 GLASS, G. TAMU LAMPF-4D2
BRYMAN, D.A. TKIU, VICT TRI-05? GLASS, G.C. TANU LAMPF.589
BHYMAN, D.A. VICT, TRIU TRI-104 GOLDBERG, M. SYRA BNL-503
BUDAGOV, Y.A. JINR SERP-E-102 GORMLEY, M. ILL FHAL-201
BUGG, D. LOOM CERN-PS-172 GOTOW, K. VPI LAMPF-567
BUGG, D.V. LogH TRI-Q74 GOULIANOS, K. ROCK FNAL-612
BUNCE, G. BNL BNL-717 GRACCO, V. GENG CERN-WA-007
BUNCE, G. BNL BHL-T55 GRATSTAOM, F. UUPP RN-NA-008
BUNYATOY, S.A. JINR SERP-E-136 GAAM, P.A.M. LANL LAMPF-337
BUNYATOV, $.A. JINR SERP-E-111 GRAMENITSKY, I.M. JINR SERP-E-130
BURLESON, G.R. NMKS LAMPF=665 uREEH . FHAL FRAL-623
BUTLER, J. FNAL FNAL-687 GR 3 FNAL FNAL-5EC
BUTLER, d. FNAL FNAL-400 GFEENE S.a. KMXS LAMPF-682
BUTTERWORTH, I. LoIC CERN-WA-022 GRUEEELER, k- ETHL SIN-H- 73 01-2
BUTTON-SHAFER, J. MASA BNL-608 GUSTAFSON, H.h. KICH ENAL-H
CAMERON, J.M. ALBE TRI-190 GUTAY, L.J. PURD FNAL- 59|
CAMILLERI, L. CERN HANKE, P. HEID CERN-R-41q
CAMILLERI, L. CERN HAYAND, R. TOKY
CARITHERS, w.C. LBL HEBERT, I, OTTA
CARLINI, f. LANL HFSS, §. GEVA SIN-F-§0-01
CASON, N.M NDAM HESS, h. GEVA SIN-R-82-06
CHALOUPKA, V. SLAC HESS, R. GEVA SIN-F-"5-06
CHEH, H.H. ueI HESS, R. GEVA SIN-R-71-07
CHRISTENSON, J.H. Kty HIGHLAND, V.L. TEMP LAMPF-724
CHUNG, 5.U. BHL HIKSCHMANK, H. VILL SIN-§-76-07-2
CHUNG, 5.U. BANL 3 HITLIN, D. cIT SLAC-5+032
CLINE, D. WISC P-DECAY-HPW HITLIN, D. SLAC SLAC~SP-020
COOPER, 4. PERN FNAL-673 HITLIN, [. cIt SLAC-5pP-021
COCPER, P.S. YALE FNAL-715 HOFER, H. ETHZ SIN-R-78-15-1
Cox, B. FNAL FNAL-537 HOFER, K. ETHZ SIN-R-BZ-D3.1
cox, B. FNAL FNAL-705 HOFFMAN, C.M. LANL LANPF~400-E4E
CROWE, K.M. LBL TRI-176-13u HOFFMAN, G.W. TEXA LAMPF-5¢3
DALPIAZ, P. TORL CERN--PS-170 HOFFMAKN, G.W. LAKL LAMPF-385
DARAIULAT, P. CERN CERR-UA-02 HOFSTADTER, K. STA LAMPF- il
DAVID, M. SACL CERN-WA-011 HOFTIEZER, 1. KFZK, KARL SIN-R-76-05-4
DAVIES, J.D. BIRM CERN-PS=1T4 HOLLAS, C.L. TEXA LAMPF-T0R
DE BELLEFON, A. CERN CERH-HWA-055 HOLLAS, C.i. TEXA LAMPF-636
DEL PRETE, T. PISA CERN-R-210 HOLT, R.J. ANL LAMPF-3RB
DENISOV, S.P. SERP SERP~E-092 HOMMA, S. INUS INS-17-2
DENISOV, S.P. SERP SERP-E~135 HOMMA, S. NS INS-18-1




SPOKESPERSON INDEX
SPOKESPERSON BCHTRITRY FXPEANENT SPORESPERSON ASUTIRTIAN IAPEROEENT
HOMHA, 8. INUS PNS-leas b
HOMMA, S, INUS 1
HORIKAWA, N. KAGC

HUGENTOBLER, E.
HUGHES, V..
HUGHES, ¥.¥.
HOLTE, P.0.
HUNGERFORD, E.
HUNGERFORD, E.V.
HUTCHEON, O.
160, G.J.
130, G.d.
160, G.J.
166, G.J.

]
JENSEN, D.
#AFTANOY, V.S
KAFTANOV, V.S.
#AJIKAwWA, F.
l\ALH”S. G

XONDO, K,
KCSHIBA, M.
KCGSSLER, W.J.
KREISLER, M.
KRISCH, A-T.
KUTYIN, V.M,
KUTYIN, V.H.
XUZNETSOV, E.P.

LAKDSBERG, L.G.
LANDSBERG, L.6.
LANDSBERG, L.G.
LEMRNED, J.

LEE, W.

LEHAR, F.
LEIPUNER, L.5.
LEIPUNER, U.B.
LIKHACHEV, M.F.
LIKHACHEV, M.F.
LINDENBAUM, S.J.
LING, T.t.
LITCHFIELD, P.J.
LITKE, A.

MALAHUD, E.
HALHOTRA, P.X.
MANDELKERN, M.
MANDELLI, L.
MANDL, F.
MANN, A.K.
HARKOV, P.K.
HARKYTAN, W.
HARSHAK, M,
MARSHAK, M,
HARTEHIANOV, V.P.
HARTIN, M.
HARX, J.
MASAIKE, 4.
HASEK, G.

BNL-"’?
FHAL-UQ7
FNAL-621

P-DECAY-HUMESTAE

S:H’ E-120
BNL-T39
FRAL-u5F
SIN-R-Hg-01
BNL-5G6
ENL-T4g
SERP-E= 104
SERP-F-1Uk
BNL-747
LAMPF-bu%
CERN-PS-1h0
SLAC-PEP-0O1Y
FNAL-640
FHAL-540
CERN~WA-051
LAMPF~032
CERN-R-T04
FNAL-55T
CERN-NA-015
BNL-T0t
CEAN-NA-060
CERN-WA.028
BNL~706
SERP-E-104
CERN-NA-023
BNL-755

P-DECAY-SQUDAN-2

CERN-WA-038
CERN-WA-Q70
SLAC-PEP-NOU
KEK-081
SLAC-PEP-009

CUERCACH, H

GGARA, F.
OR&H,

CRFAR, 4.

QTTERLURG, 1. LORL
O'HALLORAN, T. ILL

PALEVSKY, H. BRL

PALEVSKY, K. BNL

PALHER, H.E. BN

PALL, E. BONK
PAGLETTA, G. tcLA
PAULI, F. SacL
PERKOUL, J.F. LAUS
PETERSON, V.Z. HAWA
PETHUKHIN, V.I. JINK
PHILLIPS, G.C. RICE
PINSKY, L.S. HOUS
PIRAGING, G. TORL
PLESS, 1.A. MET

PLESS, I.8. MIT

PLESS, 1.A. MIT

POLIKANOV, S. CERN
PONDROM, L. WISC
PONDROK, L. WISC
POSTER, R. BRAN
POTH, H. KARL
POUTISSOU, J.K. TRIV
PREEDOM, B.M. SCUC
PRETZL, K.P. HPTH
PRICE, P.B. ucs

PAICE, P.B. ucB

PRIEELS, R. LVLN

N

SERP-F-119
LAMFF-031

CEHN~WA-0&T
LAMPF-c1R

LANMPF.
LAMPF-£30
LAMPFAE1T

Ur_ Yo P!'TF\A CELLD

T 1-165-107
FHAL-710
FNAL-576
BNL-776
BNL- 6":\
BNL-74E
ENL- 737
CERN-WA-060
LAMPF.D8S
CEKN-P5- 159

LAMPF-50U
LAMPF-336
CERN-P5-1T9
FNAL-565
FNAL-570
FNAL-636
CERN-P5-177
FRAL-620
FNAL-361
BNL-751

SLAC-PEP-002
FNAL=T13
SIN~R-B1-09


http://i-F.RtJ-i.A-
http://ri.tr

SPOKESPERSON INDEX
SPORESPERSON INSTITUTION EXPERIMENT SPOKESPERSON INSTITUTION EXPERIVENT
PROKOSHKIN, SERP SERP-E-116 SULYAEV, R.M. SEHP SERP-E-100
PROKOSHKIN, Y.D. SERP CERN-NA-012 SUKT, Y HIRO LEK-083
PROKOSHKIN, SERP SERP-E-140 SZALATA, Z.M. AMER SLAC-E=133
QUERCIGH, E. CERK CERN-HA-077 SZEPTYCKA, M. WARS CERN-WA-072
RATCLIFF, B. SLAC SLAC-E~135 TAKASAKI, F KEX KEE-034
REAY, N.W. osu FNAL-533 TALAGA, R.L. LANL LAHPF-63L
REAY, N.W. oSy FNAL-653 FALLINI, B. SACL CENN-WA-047T
REBKA, G.4&. wYOM LAMPF~337 TANAKA, K. LANL LAMPF-G15
REINES, F. uci LAMPF-225 TAUSCHER, L. BASL CEAN-PS-182
REINES, F. uct P-DECAY-IMB TAVERNIER, S. LIBH CERN-NA-025
RILEY, P.J. TEXA LAMPF~360 TAYLOR, F.E. NILY FHAL-£LO
RITCHIE, B.G. scuc LAMPF-S67 TENNER, A. AMST CEFN-WA-025
ROBEATS, B.L. BOST 3NL-T23 TERAZAWA, H. INUS INS-i5-4
ROCK, S. AMER SLAC-E-133 THIBAULT, C. GASA CERN-PS-162
ROE, B.P. MICH FNAL-613 THIESSEN, H.A. LANL BNL-758
ROESSLE, E. FRET SIN-R-72-02 THIESSEN, H.A. LANL LAMPF.302
BOMANOWSKT, T.A. osu LAMPF-6L& THOMSON, G. WISC FNAL-621
ROSEN, J. NWES FNAL-51% THOMSOK, G. wise FNAL-%33
RUBSTA, C. CERN CERN-114-01 THORNDIKE, E.ff. ROCH CESR-CLEG
RUBBIA, C. HARY P-DECAY-HPW TIMM, D, DESY DESY-PETRA-PLUTO
RUBBIA, C. HARV BNL-T08 TINM, 1. DE DESY-PETRA-PLU-2
RUBINSTEIN, FNAL FNAL-T10 TING, S.C.C. MIT CERN-R-200
RUBINSTEIN, FNAL FNAL-577 TING, S.C. MIT DESY~-PETRA-MARKJ
RUNGE, K. FHFI CERN-NA-006 TOLLESTRUP, A. FRAL FNAL-~CDF
AUSHBROOXE, CAHB CERN-UA-0% TRAK, M.T. LAUS SIN~R-T5-07-2
RUSHBROCKE, J.G. CAME CERN-R-703 ThF.LLE, D. CERN CERN-KA-014
RYKALIN, V.T. SERP SERP-E- 144 TRIPP, R. LEL
RYSECK, H.E. BEAL SERP-E- 10U TRIPP, h. LBL
SACHS, A.h. coLU ENL-TUE TSCRL, T. KEK
SADLER, M.E uCLA TIYGANOV, JIRE
SAI, F. TOKY UGGERHQ, AKRR
SAKITT, M. BRL UGGRFROJ, AARH
SANDERS, G.H. LAKL UGGRRHOJ, TERK
SANDWEISS, J. YALE ULLKICH, H KFZK, KARL
SANDWEESS, J. TALE YAN UE AL NISH
SASAKL, A. AKIT VAN DER MICH P-LECAY-IMB
SCHARENBERG, PURD MANT TRI-121
SCHIFFER, J.P. AKL FNAL=720 RHEL CERN-WA=05Q
SCHLEIN, P. UCLA CERR-R-60F SANT
SCHMIDT-PARZEFALL, DESY DESY-ARGHS PADO
SCHMITT, H. FREI SIN-R-72.0 LUND
SCHWITTERS, HARY FNAL~~CDr MUKT
SCIULLI, F. cItT FNAL-n 14 SERP
SCIULLI, F. cIT FNAL-KE2 FRAL
SCIULLI, F.J. c1T FNAL-356 ~ACHSUTH, H. CEFM
SEILER, P.G. VILL -Pa71217 KATNER, B. LAMPF-HB=
SELOVE, Ww. PENN L-609 wRLCHER, T. CERNwPS-163-2
SENS, J.C. ANIF CEAN-R-607 WALCHER, T. MPIH CERN-PS-173
ETH, LANEF-50R WALCHEK, T. MPIE CERK-P5-163-1
SETH, LAMPF-605 WALDEN, TRIU TRI-192
SETH, & LAMPF.758 WALKEA, FNAL FNAL-594
SETH, . NWES 1AMPF-4p2 WALEEH, W, DUKE SLAC-BC-067
SEYBOTH, P. MPH CERN-NA-005 WALLER, W.D. DUKF FNAL-597
SHAEVITZ, M. coLu FRAL-701% WATANABE, Y. KEK KEX~TR~001
SHAEVITZ, M. CIT FNAL-652 WEEE, H. PRIN FNAL-650
SHEPARD, P. PITT FNAL-553 WEBSTER, M.S5. VAND BNL-725
SHEPHARD, w.D. NDAM FNAL-5Q7 WEDUIGEN, C. VFZK, KARL SIN-R-78-05-4
SHIN, Y.M. SASK TRI-205 WEINSTFIN, K. HOUS SLAC-PEP-006
SHLYAPKIKOV, SERP SEHP-E- 133 WELSH, R.E LAMPF-025
SHOCHET, M.J. CH1C FNAL-326 WELSH, R BNL-723
SHOCHET, M.J. Er ] FHAL-258 WHARTOR, W BNL-602
SHUVALOV, R.S. SERP SERP-E-~130 WHITE, D.H. BNL-734
SIMHOKS, J.E, LAKI, LAMPF-0A6 WHITHORE, J. FNAL-5Q7
SIMMONS, J.E. LANL LAMPF-u57 FNAL-666
SIMMONS, J.E LAKL LAMPF-590 FNAL-524
SIKMONS, J.E LARE LAMPF-517 WILLARD, H.b. LAMPF-492
SIMMONS, J.E. LARL LAMPF-3€0 WILLIAMS, H.H.
SIMMONS, J.E. LANL LAMPF-402 WILLIS, ®.
SIMHONS, J.E. LANL LAMPF-518 WILLLIS, W.J.
SIMMONS, J.E. LANL LAMPF-583 WINSTEIN, B.
SIMONTUS, M. ETHZ SIN-2-75-02 WINSTEIN, B. EFl FNAL-oW
SIMONI"'S, M. ETHZ SIN-Z-80-01 WINTER, CERN CERN-WA-065
SIMONS, L.M. KEZK, KARL CERN-P5-175 wWINTER, CERK CERN-WA-018
SIMONS, L.M. LFZE, ¥ARI SIN-R-81-07 WINTER, CERN CERN-PS-1R1
SLATTERY, P. ROCH FNAL-T06 HITHERHL. k.S, PRIN FNAL-567
SHIHNOV, V.M. LENT SERP-E-127 WOLF, G. DESY DESY-PETRA-TASSO
SMITH, G. KARL SIN-R-78.18 WOLTEH, W. CRAC FHAL~508
SKITH, G. KARL SIN-R-79-07 WOTSCHACK, J. CERN CERN-PS-169
SMITH, G.A. usy CERN-PS-183 YAMAMOTO, S.S. TOKY KEK-057
SMITH, G.4A. MY BRL-T767 YAMAZAKI, T. TOKY KEK«0RQ
SMITH, G.A. »Su BNL-762 YOKOSAWA, A. ANL FNAL~704
SMOLYASKIN, ITEP SERP~E-120 YOSHIMURA, Y. KEK KEK~062
SNOW, G.A. UMD FNAL-5L5 YOAN, V. ILL LAMPF-£34
SOBER, D.I. CARTH LAMPF-058-120 ZEHNDER, A. ETHZ SINeR-77-01
SOKOLOVSKY, V.V. ITEP SERP-E- 147 ZELLER, YALE BNL.702
SOUDER, P.A. YALE LAMPF-421 E1LER, YALE BNL~777
STANEK, R. ANL LAMPF-66L4 ZICHICHI, CERN CERN-R-122
STEINBERGER, CERN CERN-WA-001 ZICHICH CERN CERN-WA-041
STEINBERGER, CERN CERN-WA-0668 ZICHICH CERN CERN-F-421
STEINBERGER, CERN CERN-WA-0SU ZIOCK, VIHG SIN<R-80-11
STREIT, K.P. KEID CERN-NA-062 ZI0CK, VIRG LAMPF-1a0
STROVIRE, M. UCB, LAL TRI-185 20LIN, L.S. JINR SERP-E-121
STRUE, R. STR CERN-WA-0U6 ZUPANCIC, C. MPIM CEAN-KA-004
SUGARMAN, N. CHIC FNAL-466



ABBREVIATIONS USED ON THE MICROFICHY

JOURNALS

Following arc abbreviations for journals listed in the sunmaries:

AJP
ANNP
BAPS
HPA

1EEE TNS

JASA
JETPL
JPS)
LNC
NIM
NP

PL

PR
PREP
PRL
]
SiNP
YF
ZETFP

ZPHY

American Journal of Physics

Annals of Physics

Bulletin of the American Physical Society

Helvetica Physica Acta

Institute of Electrical and Electronics Engineers Transactions in
Nuclear Science

Journal of the Acoustical Socicty of America

JETP Letters (transiation of ZETFP)

Journal of the Physical Saciety of Japan

Lettere al Nuovo Cimento

Nuclear Instruments and Methods

Nuclear Physics

Physics Letters

Physical Review

Physics Reports (Physics Letters C)

Physical Review Letters

Physica Scripta

Sovict Journzl of Nuclear Physics {translation of YF)
Yadernaya Fizika (translated as SINP)

Pis’ma v Zhurnal Eksperimental noi i Teoreticheskoi Fiziki { translated
as JETPL)

Zeitschrift fiir Physik

KINEMATIC VARIABLES

The following abbreviations are used with reactions to indicate the momenta or energies
at which they are studicd:

PLAB  bcam momentum in the lab frame
TLAB bcam kinetic energy in the lab frame

ECM
Q2

BNL

CERN
CERN-ISR
CERN-PBAR/P
CERN-S
CERN-SPS
CESR

DESY
DESY-DORIS
DESY-PETRA
FNAL
FNAL-TEV
KEK
KEK-TRISTAN
LAMPF
SERP

SIN

SLAC
SLAC-PEP
SIAC.SPEAR
TOKY

TRIL MI

total energy in the c.m. frame
absolute value of the 4-momentum transfer

ACCELERATORS

Brookhaven (AGS) Proton Synchrotron (31 GeV/c Plab)
CERN (PS) Proton Synchrotron (28 GeV/c Plab)

CERN Proton-Proton ISR (62 eV Ecm)

CERN Proton-Antiproton Collider {540 GeV Eem)

CERN Synchro-Cyclotron (600 MeV Tlab)

CERN Super Proton Synchrotron (450 GeV/c Plab)

Cornell Positron-Elcctron Storage Ring (16 GeV Eem)
Deutsches Electron Synchrotron (7.5 GeV /e Plab)

DESY Positron-£lectron Ring (11.6 GeV Ecm)

DESY Positron-Electron Colliding Beams (40 GeV Eem)
ENAL Proton Synchrotron {500 GeV/ce Plab)

FNAL Tevatron (2000 GeV Ecm)

KEK Proton Synchrotron (13 GeV/¢ Plab)

KEK Positron-Electron Ring (60 GeV Ecm)

Los Alamos Meson/Proton Factory (1460 MeV /¢ Plab)
THEP Scrpukhov Proton Synchrotron (76 GeV/c Plab)
Schweizerisches Inst. fur Nuklearforschung (590 MeV Tlab)
Stanford Flectron Lincar Accelerator (33 GeV/e Plab)
SLAC Positron-Electron Project (36 GeV Ee

SLAC Positron-Electron Ring (8.4 GeV
INS Tokso Electron Synchrotron (1.3 GeV/¢ Plab)

Canadian Triangle Universities Meson Facility 1520 MeV Tlab)

[



DETECTORS

For bubble chambers we use a construction such as:

DBC-2M
or

HBC-15FT-HYB
or

HLBC-BEBC-TST.
The first element, one of

HBC

DBC

HEBC

HLBC,

tells whether the chamber fill is hydrogen. deuterium, helium, or heavy ligmd. The second cle-

ment gives the size or name of the chamber. Where appropriate, a third clement, one of

HYB

RAP

TST.
indicates that the chamber is part of a hybrid system, or that it is rapid cycling. or that it con-
tains a track-sensitive target.

For buhble-chamber d s. general abbreviations are:
CALO calorimeter
CNTR counters (no chambers)
COMB combinations of different 1ypes of detectors. no particuiar one dominant
DAS double arm spectrometer
EMUL cmulsion
OSPK aptical spark chambers

OTHER rare non-clectronic detectors {e.g.. moon, occan floor)

PHOTON  photon specirometer

PLASTIC lexan or other such material in which tracks are frozen (except enmulsion)
SAS single arm spectrometer

SPEC general spectrometer

STRC streamer chamber

WIRE wire chambers (proportional wire chambers, drift chambers, cte.: fucludes all non-
optica' spark chumbers by convention)

WAS wide anyle spectroincter

DETECTORS (CONT'D)

Acronyms for specific detectors:

AFS
ARGLS
CCs

CDF
CDHS
CELLO
CHARM
CLEO
CRYBOX
CRYS-BALL
CUsB
DELCO
EHS

EMS
EPICS
FMPS
GAMS
HPW
HRS
JADE
JANLS
LAB-E
LAHRS
LASS
LENA
MAC
MARK-1}
MARK-111
MARK-J
MPS
MPS-11
OMEGA
OMEGAPRIME
PLLTO
RMS
SFM
SIGMA
SSF
SUPERBENKE]
TASSO
TELAS
TOPAZ
TPC

LAl

UA2
VENUS
2GAMMA

CERN-ISR axial ficld speetrometer

DESY-DORIS detector system

FNAL Chicago cyclotron spectrometer

FNAL-TEV Collider detcctor
CERN-Dortmund-Hcidelberg-Saclay neutrino detector (WAI)
DESY-PETRA spectrometer system
CERN-Hamburg-Amsterdam-Rome-Moscow-neutrino detector
CESR specirometer

LAMPF crystal array detector

SLAC-SPEAR and DESY-DORIS large solid angle neutral detector
CESR high resolution calorimeter

SLAC-SPEAR and PEP detector system

European hybrid spectrometer at CERN-SPS

CERN-SPS Eurepean muon collaboration detector

LLAMPF cnergetic pion spectrometer and detection system
Fermilab multiparticle spectsometer

gamma spectrometer at Serpukhov

Harvard-Penn-Wisconsin neutrino deiector at BNL
SLAC-PEP high resolution spectrometer

DESY-PETRA spectrometer system

LAMPF proton polarimeter

FNAL taiget-calorimeter muon-spectrometer detector for neutrino physics
1. AMPF high resolution proton speetrometer

SLAC large aperiure solenoid spectrometer

DESY-DORIS detector system

SLAC-PEP magnetic calorimeter

SLAC-SPEAR and PEP spectrometer sysiem

SLAC-SPEAR spectrometer system (not relaied 1o MARK-11)
DESY-PETRA spectrometer system

BNL multiparticle spectrometer

upgraded BNIL. MPS

CERN OMEGA spectrometer

upgraded CERN OMEGA spectrometer

DESY-DORIS and PETRA superconducting sol¢noid spectrometer
Rutherford multiparticle spectrometer, now at CERN
CERN-1SR spiit ficld magnet

CERN-IHFP magnetic spectrometer at Serpukhov

SLAC spectrometer faciliiy - 1.6, 8, and/or 20 GeV

KEK superconducting magnetic spectrometer

DESY-PETRA spectrometer system

KEK target-embodied large-aperture spectrometer
KEK-TRISTAN solenoidal spectrometer with TPC
SLAC-PEP time projection chamber

CERN-PBAR/P detector

CERN-PBAR /P detector

KEK-TRISTAN spectrometer

SLAC-PEP detector to study 2-gammia provess




ABARYON
ACHARM
ADEUT
ADO

AG

AHE

AHED

AKO
AK*(UNSPEC)0
AL
ALAMBDA
AN
ANNIHIL

ANU

ANUCLEON
ANUCLEUS

ANUE

ANUMU

ANUTAU
ANYTHING

AP

AQUARK(1/3)
AQUARK(2/3)

AR

ASIGMAO  ASIGMA +
ASTRANGE

ATRIT

AU

AXION

AX10  AXI+

A+

A0

AI(1270)0  AN(1270) +
A2(132000  A2(1320)+
A3(1680)0  A3(1680)+
BARYON
BARYONIUM

BE

BEAUTY

BOR12

B(1235)0 B(1235)~
B(5200)

C

CA

cb

CENTAURO
CHARGED
CHARGED+

PARTICLE VOCABULARY

ASIGMA

AI(1270)
A2(1320)
A3(1680)

B(1235)

unspecified antibaryon
particie with negative charm
antideuteron

charmed meson (C= 1)
silver nucleus

anti-helium-4 nucleus
anti-helium-3 nucleus

5= 1K0

unspecified 8= 1 nemral K*
aluminum nucleus
antilambdz

antineutron

pure annihilation finat state in nucleon-antinucicon

seattering
antineutrino
antinucleon

general antinucleus
clectron antinenrino
muon antincutrivo
tiw antineutrino

antiproton

antiquark

antiquark

argon nucleus

antisigma

unspecified 8=+ 1 particle
anti-tritium nucleus

gold nucleus

hypothestzed light Higgs sealur boson
antisxi

baryon with quark coniem ose
baryon with quark content dse

unspecificd baryon

meson coupling mainly 10 baryon-antibaryan
beryllium nucleus

particle with nonsero beauty {or bottomy
boron-12

meson with beauty
carbon nucleus
citlcium nucleus
cadminm nuclens

final stiate with 50 or tore charged particles. no pio's

charged particle
positive charged particle

CHARGED

CHARM
CHARMED-BARYON
CHI{UNSPLEC)O
CHU3510)

CHI(3550)
CHI/B{10246)

CHI/B(UNSPEC)
CR

cu

Ci2

CH4.49)

DD

DELTA(98010  DELTA(980) -

DEL

DELO

DEL +

DEL - -
DEL{UNSPEC)H)
DEL(UNSPEC) - -
DEMON

DELT
DIBARYON
DIHYPERON
Do

b-

D

1242010
D*2010) -
D*2010)
DUUNSPEC)
1(1285)

EREN

b
T PRIME
FRAG

PARTICLE YOCABULARY (CONI'I)

negative charged particle

unspecified particle with charm

unspecified baryon with charm

unspecitied radiative decay product of psif 3685)
iative decay product of psi( 36K5)

y product of psit36%5)

radiative decay product of high mass

upsilons

unspecified radiative decay product of high mass upsilons
chromium nucteus

copper nucleus

carbon-12 nucleus

4,44 keV excited atate of carbon

diffraction diss ion: followed by partictes wo
produced. ¢ g. DD <P PIO -

DELTA(980)

DEL{1232P33)

1232P33)0

1232P33) «

SLO1232P3R) - -

unspecified 1=3,2 baryon
unspecitied 1=3/2 baryun

evotic-3 diyuark deuteron-fike state
deuteron -
unspecitied $=0 dibaryon resonance

unspecitied $= 2 dihyperon resonance

charmed meson

charmed me or

charmed meson

charmed meson

charmed meson

charmed meson

unspecified charmed mesen

pi-pr S-vave

recurrence of the eta

recurrenve of the eta ¢

lowest miess JI7--0 charmomum state
cannat be formed of quark-antuquark
cannot be formed of three quarks
mosiron

clectron or positron

clectran

HI270) meson resonance
iron nucleos

nucledr fragnent



FI(1540)0  F1(1540)+
F+
- F-

GAMMA
GLUEBALL
GLUON
HADRON
HADRON +
HADRON-

HE

HE3

HIGGS
HYPERNUC
HVY-LEPTON
HVY-NEUTRINO
HVY-NUE
HVY-NUMU
H(2040)
INELASTIC

IR
JET
J/PSl1
KAON
KL
KS
KO K+
K-
K*(UNSPEC)
K*(UNSPEC)0
K*(892)0 K*(892)+

PARTICLE VOCABULARY (CONT'L))

F1{1540)-

charmed strange meson
charmed strange meson
any photon

unspecified hadron
positive hadron
negative hadron
helium-4 nucleus
helium 3

Higges boson

hy pernucleus
general heavy lepton
heavy ncutrino

1=0, JP=4+ meson resonance

same as ANYTHING, except elastic exeluded
iridium nucieus

jet deteeted as i whole

unspecificd kaon or antikuon
K long
K short

unspecified K*
unspecified K*

K*(892)

K*(1430)0 K*(1430)+ K*(1430)-

LAMBDA
LAMBDA/C+
LAM(UNSPEC)
LAM(1330B)
LAM(1520D03)
LEPTON

L6 L7
LONGLIVED

MESON
MESON(UNSPEC)0
MESON(UNSFEC) +
MESON(UNSPEC)-
MG

MONOPOLE

MLUON

MU+ M

N

charmed baryon
f=0. S= -1 baryun
unverificd bump at 1330 MeV

unspecified lepton

lithium nuclei

stable under strong or clectromapnetic decay:
mass and other quantum numbers not speciticd
unspecified meson

unspecified neutral meson

unspeeified charge +1 meson

unspecified charge-1 meson

magnesium nucleus

magnetic monopole

mu+ or mu

neutron

NE

NELUTRAL
NITI2
NNBAR(2020)0
NNBAR(2200)0
NU

NUCLEON
NUCLELS
NUE

NUMU

NUTAU
N*5/2(UNSPEC)
N*(UNSPEC)0
N*(UNSPEC) +
N(UNSPEC)0
N(UNSPEC) +

PARTICLE VOCABULARY (CONT'I)

neon nucleus

neutral pacticle

nitrogen-12 nucleus
nueleon-antinucleon state
nucleon-antinucleon state
neutrino

nucleon

general nuelcus

electron neutrino

muon necutrino

tau ncutrino

unspecified 1=5/2, =0 baryon
unspecified S=0 baryon
unspecilied S=0 baryor
unspecified 1=1/2, S=0 baryon
unspecified I=1/2, $==0 baryon

N(1520D13)0  N(1520D13) +
N(1675Di5)0  N(1675D15) +

0

OMEGA

OMEGA-
OMEGA*(UNSPEC)

OMEGA*(UNSPEC)-

P

PB

PHI
PHIPRIMF
PION

rlo

Pr+

Ph+-

Pl

PRONG
PSI(UNSPEC)
PSI(3685)
PSI(3770)
QUARK
QUARK(1/3)
QUARK(2/3)

RHO0O RHO+ RHO

oxygen nucleus

meson resonance

$=-3 baryan

unspecified S=-3 baryon resonance
unspecified S=-3 baryon resonance
proton

Iead nucleus

recurrence of the phi

pion of unspecitied charge
charged pion

a charged pronp

unspecilied JP=1- charmonium state

unspecified quark
quark
quark

RHOPRIME(1350)0 RHOPRIMIE(1550)+ RHOPRIME(1550)-

SI

SIGMAO  SIGMA+

SIGMA/C+ -
SIG(UNSPEC )0
SIG{UNSPEC) +
SIG(UNSPEC)-

silicon nueleus

SIGMA

1=1 charmed baryon

unspecitied 1=1, $=-1| particle
unspecified 1=1, S=-1 particle
unspecified 1=1, S= | particle

SIG(1385P13)0  SIG(1385P13) »  SIG(1385P13)

SN

tin nucleus



PARTICLE VOCABULARY (CONT'I)

STRANGE unspecitied strange particle
STRANGEONIUM meson whose quark content is dominantdy s-sbar, such

as the phi

S+ intermediate scalar boson

S intermediate ar boson

S5*(975) m-pi or K-Kbir S-wave

S(1935)0  S5(1935)+ S(193%)

TACHYON

TAU heavy .epton

TAU+ positive heavy lepton

TAU- negative heavy leplon

TOPONIUM top-aniitop state

TRIT tritium nucleus

TRUTH particle with nonzero truth (or top)

u uranium nucleus

UNSPEC particle of unspecified 1ype

UPSK UNSPEC)Y unspecified upsiton particke

UPSI1(9460)

UPSI1(10020)

UPSI(10350)

UPSI(10570)

VEE unspecified neutral strange particle decay

VMESON unspecified vector meson

VMESONO unspecified vector meson

WATER

wWT tungsien nucleus - note name is not same as chemical
symbol

Wo intermediate veotor boson

W+ intermediate vector boson

W- intermediate vector boson

XE xenon nucleus

X0 XlI-

X1*(UNSPEC)0 unspecitied S= 2 baryon

XI*(UNSPEC)~ unspecificd $= 2 baryon

XI(UNSPEC)0 unspecified - 172, §= 2 baryon

XI(UNSPEC)- unspecified [=1/2, §= 2 baryan

XK1530P13)0  XI(1530)-

XI(1820)0  XI(1820)-

XI(1940)0  X1(1940)-

Yo neutral strange particle

Y*(UNSPEC)0 unspecitied $= 1 barvon
Y*(UNSPEC) + unspecified S= 1 baryon
Y*(UNSPEC)- unspecified S= 1 baryon

20 neutral weak gauge boson
Z*(UNSPEC)0 unspecified exotic $= - | baryon

AACH
AARH
ABAD
ABLC
AICH
AKIT
ALBA
ALBE
ALMA
AMER
AMES
AMST
ANIK
ANL
ANPL
ARIZ
ATEN
AUCK
BARI
BASL
BEDF
BELG
BERG
BERL
BERN
BGNA
BHEP
BIEL
BIRK
BIRM
BLOO
BNL
BOHR
BONN
BOST
BRAN
BRCO
BRIS
BROW
BRUX
BTL
BUDA
CAEN
CAGL
CAMB
CAPE
CARL
CASE
CATH

INSITEUTIONS

Phys. Inst. der Tech. Hochschule
Aarhus Univ.

Abadan Inst. of Technology
Abilene Christian Univ.

Archi Educational Lniv.

Akita Univ.

State Univ. of New York at Albany
Alberta Univ,, 'WRC

Kazakh Inst. for High Encrgy Physics
American Univ.

Ames Lab

Univ. of Amsterdam

Amsterdam Nikhef

Argonne Nat. Lab.

Athens Univ.. Nucl. Phys. Lab.
Univ. of Arizona

Nuclear Res. Centre Demokritos
Auckland Univ.

Univ, di Buri

Basel Univ.

Bedford College

Inst. Interuniv. des Sci. Nuclcar
Fysisk Institutt

Inst. Hochenergiephys. DAW
Lniv. Bern

Cniv. di Bologna

Inst. of High Energy Physies
Cniv. Biclefeld

Birkbeck Collepe

Birmingham Unis

Bloomsburg State Coll
Brookhaven Nattonal Lab

Niels Bohr Institute

Cniv. Bonn

Boston LU niv.

Brandeis Univ.

British Columbia L ey

H. H. Wills Phys. Lab . U of Bristol
Brown Univ

Univ. Libre de Bruselles

Bell Telephone Labs

Central Research Insutute of Physies
Lab. de¢ Phys. Corpuscularre
Calgary Unin

Cambridge Unn

Univ of Cape Town

Carteton Uiy

Case Western Reserve Uniy
Catholic Univ. of America

Aachen, Germany
Aarhus, Dennvark
Abadan, Iran

Abilene, TX, USA
Toyota. Aichi Prefl., Japan
Akita, Japan

Albany, NY, USA
Edmonton. Alb.. Canada
Alma-Ata, USSR
Washington, DC, USA
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Amsterdum, Netherlands
Amsterdam, Netherlands
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London, England
Bruxelles, Belgium
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Beijing, China

Biclefeid. Germany
London. England
Birmingham. England
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Upton, L1, NY, USA
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Bonn, Germany
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Wiltham, Muss., USA
Vancouver, Canada
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Bruxelles, Belgium
Murray Hill. NJ, LSA
Budapest. Hungary
Cacen. France
Calgary., Alb.. Canada
Cambridge, England
Cape Town. S. Africa
Ottawa. Canada
Cleveland, Ohio. LSA
Washington DC. USA




CAVE
CBPF
CDEF
CENG
CERN
CHIC
CINC
Cipp
CIT
CLER
CLEV
CMU
CNRC
coLC
coLo

COPE
CORN
Cosu
CRAC
CRNL
CUNY
CURI
CWSH
DESY
DLFT

DORT
DUKE
puUuC
EDIN
EFI
ELMT

ERLA
ETHZ
FIRZ

FKUU
FNAL
FNRS

FREI
FSU
GENE
GENO
GESC
GEVA
GLAS
GMAS

INSTITUTIONS (CONT'DY

Cavendish Lab., Cambridge Univ.
Centro Bras. Pesquisas Fisicas
College de France

CEN, Grenobi¢

European Org. Tor Nuclear Rescarch
Univ. of Chicago

Univ, of Cincinnati

Canadian Inst. of Particle Physics
Calif. Institute of Technology
Univ. de Clermont-Ferrand
Cleveland State Univ.
Carncgie-Mellon Univ.

Canadian National Research Council
Colorado College

Univ. of Colorado

Columbia Univ.

Copenhagen Univ.

Cornell Univ.
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Chatk River Nuclear Lab.

City Univ, of New York

Pierre ¢t Marie Curie Univ.. Paris VI
Central Washington Univ.
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Technische Hogeschool
Department of Energy

Univ. Dortmund

Duke Univ.

University College

Univ. of Edinburgh

Enrico Fermi Inst. for Nuclear Studies
Elmhurss Cotlege

Ecole Polytechniyue

Univ. Erlangen

Swiss Federal Inst. of Technology
Univ. di Firenze

Fukui Univ.

Fermi National Accelerator Lab.
FNRS

Lab. Nazionali del Sincrotrone
Univ. Freiburg

Florida State Univ.

State Univ. of New York. Geneseo
Univ. di Genova

General Electric R and D Center
Univ. de Geneve

Univ. of Glasgow

George Mason Univ.

Cambridge, England
Rio de Janciro, Brazil
Paris, France
Grenoble, France
Geneva, Switzerland
Chicago, 111, USA
Cincinnati, Ohio, USA
Montreal, Canada
Pasadena, Calif., USA
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Orawa. Canada
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Boulder, Cola.. LSA
New York, NY, USA
Copenhagen, Denmark
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Fort Collins. CO. USA
Cracow, Polund

Chalk River, Cunads
New York, NY., USA
Paris. France
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Glasgow. Scotland
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GREN
GUIL
HAIF
HAMB
HARY
HAWA
HEID
HELS
HIRO
HOUS
HOWD
IDAH
T
ILL
ILLC
IND
INNS
INUS
JOAN
IOWA
IPN
IRPA
ISU
ITEP
JAPN
JHU
JNR
KANS
KARL
KEK
KFAJ
KFZK
KHSU
KIAE
KIEL
KIMC
KOBE
KOSI
KYOE
KYOT
LALO
LANC
LLANL
LAPP
LAUS
LBL
LEBD
LEHI
LLENI

INSTITUTIONS (CONT'I)
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LIBH
LISB
LIVP
UuUB
LOIC
LOQM
LouC
LGWC
LPGP
LSBF
LSU
LUMI
LUND
LVLN
LYON
MADR
MANI
MANZ
MASA
MCGI
MCHS
MEXU
MIAM
MICH
MILA
MINN
MINR
MIT
MONS
MONT
MOSU
MPEI
MPIH
MPIM
MSU
MTHO
MUN]

NADI
NAGO
NANC
NAPL
NARA
NARU
NCSU
NDAM
NEAS
NEUC
NEV]

INSTITUTIONS (CONT'I
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OSAK
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ROCH
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BROOKHAVEN AGS BEAMS (Source: G. Bunce, BNL)

Upto 10" protons per pulse are accelerated typically 1o 28.5 GeV kinetic energy (31 GeV has been obtained). At 28.5 GeV. the period
is 2.4 sec for slow extraction (with a 1-sec flatiop). or 1.4 scc for fast extraction (used for neutrino beams). Counting rates may be

estimated using the nominal beam spill time of I sec.

Momentum Solid  Beam Flux in thousands
range +Ap/p Production angle length per 1012 protons - at
Beam (GeV/c) (%) angle (*)  (msr) (m}  Particles on target (GeVie) Comments
B4 1.5-6 3 3 03 81 KY/K~ 2707120 3 Usually 2x10' ppp
1.5-9 P 100 on target: m/K ~ 3
xtyx" ax10*/3x10* in K beam; m/p ~ 34
B2 - same characteristics as B4 above - To multiparticle spectrometer
C2. C4 <I.1 2 10.5 2.6 15 K'/K~ 40/12 0.75  Usually 2%10' ppp:
P 2 7/K ~ 10 in K bram
T /r §x10°
C6. C8 =0.8 2.5 5 15 15 KT/K 200/60 075 Usually 2x10' ppp:
P 14 /K ~ 20
Lass 6x10°
Al 5-24 1.5 0 0.2 130 L4 1000 2 To multiparticle spectrometer:
102 ppp: 25 ¢m Be tarpet
Bl 5-24 3 0 0.3 75 K*/K~ 2500/700 10 Usually 2x10'2 ppp
p/p 1.5x10%/200
LANT 6x10%/3x10*
Cl 5-24 5 0 0.8 61 K*/K~ 9000/400 16 Usually 2x10'2 ppp:
p/p 3%10%/30 u/m ~ 3% in & beam
at/r 105/3x10*
D2 0.1-0.3() 9(m) S5(m) 50() 9 u- 2000 0.10 Muon channel: flux in
0.05-0.15(x1) 100 cm® with Ap/p=
+2%: design intensity
A3 1-28 0 0.0035 8 K 2000 1-28  Typically 10" ppp:
n i0° alternates with Al
design intensity
BS 6-28 0 0.01 6 n 10° 6-28  Typically 102 ppp:
design inteasity
u 1.5 v/e 107/7x10° Typically 9x10'? ppp; Aux
(peak) per m* averaged over 0.7 m radius
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CERN PS BEAMS ([Source: Experiments at CERN in 1982, D.R.O. Morrison (editor)]

East Area — These are the primary beams.

Momentum
Beam (GeV/c) Particles  Flux/cycle Comments
e 8-24 p 23x10'2  Slow ejection: splils
into three branches
€18 =22 P =5x10'2  Fast ejection

East Area — These are counter beams. They are all fed by branches of the ;5 beam above.
The fluxes are for Ap/p = +1% and 10'? 24-GeV/c protons on the external target: they
assume 30% target efficiency (fluxes also depend on the external target used). The first two
beams are enriched by electrostatic separation.

Momentum
Beam (GeV/c) Particles  Flux/cycle Comments
ka6 =0.55 K~ 4x10° Flux at 0.55 GeV/c
ka3 0.5-1.0 il 5x10° Flux at 0.8 GeV/c; tor tests
€3 =12 p 3x108 Fluxes (design values)
” x 6x10° at 10 GeV/c; for equipment
=18 Lo 2x10° tests
1 =18 p 5%10° Fluxes {design valucs)
i t 5x10° a1 18 GeV/c: for equipment
i w 2x10? tests
T 3x10° Flux at § GeV/c
17 1-10 portet e” is 7% of beam at 5 GeV/c.
me” 50% at 2 GeV/c

South Area (LEAR) — Design values for LEAR. The flux is for a long spill of 10° antipro-
tons every 1000 sec, with a 90% duty cycle in the final stage. The antiproton beam will be
split into three branches.

Momentum
range Flux
Beam (GeV/c) {per sec) Comments
External beam, 0.3-0.6 108 Stage 1. Easter 83
with ultra-slow 0.2-1.6 Stage 2, end 83

ejection from LEAR 0.1-2.0 Stage 3




CERN SPS BEAMS [Source: Experiments at CERN in {282, D.R.O. Morrison (cditor}]

Notth Area Beams (NA experiments)

Maximum
motentum
Beam {GeV/c)

Maximum intensity
for 10'? protons
at 400 GeV/c

Beam type

6 X107 =% at 200 GeV/c
2 X|071r‘ . v
2.5%10%¢* wt 150

High cnergy hadrons or
clectrons (also enriched
K*/p)

5 x10" 7 at 200 GeV/c
\.5)(\07 P T
1.5%10% ¢* ar 150

High energy hadrons or
electrons (Hd-test is an
alternate test branch)

6 x10" ¥ at 150 GeV/c
1sxi0T A

Medium energy hadrons

1.5%10% * at 200 GeV/c
5 )(|077rA” "ooae

High energy hadrons
{electrons)

1.5%107 &+ at 200 GeV/c
5 )(106;1 o P

High intensity muons

~10" p at 400/450 GeV/c¢

High intensity primary
protons for production
of H10 or E12

1.2%10° = a1 200 GeV/c
4 XIOH‘II'- . m 4

High cnergy high-intensity
hadrons or protons

H2 400
H4/E4 330
Heé 200
Hs 400
M2 280
PO 400/450
HIO 4007450
EI2 300

1 x10%e total with
encrgy > 100 GeV

Broad-band clectrons,
photons

West Area Beams (WA cxperiments) The West Arca beams arce being modified to
higher encrgics. The table below gives some calculated properties of the upgraded
beams, which should be available from May 1983,

Maximum
momentum
Beam (GeV/c)

Intensity for 10'2
protons at 450 GeV/c

Beam type

Hl 450 8§ xi0"m at 200 GeV/c Hadrons, electrons, or
2 xi0b " ” attenuated protons
1.8x10% e*
H3 450 4 %107 7 at 200 GeV/c Hadrons, electrons, or
oxiobat attenuated protons
7 x10%e*
X3 10° 10%10" tertiaries/10” incident  Test beam: tertiary
H3 particles clectrons + hadrons
Xs [{0\thi 1010 tertiarics/ 107 incident  Test beany: tertiary
H3 particles electrons - hadrons
X7 100* 10% 10 tertinries /107 incident  Test beam: wrtiary

H3 particles

clectrons + hadrons

*X3 can also be run with the H3 optics. on high energy sccondaries.

*4X5 can be run exceptionally at 300 GeV/c for calibration of the neutrino detectors.

***X7 can be run exceptionally at 150 GeV/c to BEBC.
Extra power supplics and magnets have to be taken from other beans.



CERN SPS BEAMS (continued)

West Area Newtrino Beams (WA experiments) -- Reference: CERN/EF/BEAM 80-7, A Grant, High
momentum version of the narrow-band neutrino beam N3.

Parent
momentum Flux for 10" <E,> oyonE,
Beam (GeV/c) Particle  incident promns1 (GeV) (GeV) Beam 1ype
NI 450 v 5.3x10'%/m? ~30 Wide-band
protons (~0.25 ev/ton) spectrum up to
P 2.3%10'%/m? ~30 450 GeV
(~0.25 ev/ton)
N3 380 (O 1.19x107 88 41 Narrow-band dichromatic
secondaries rg 5.4X108 259 49 beam with 450 GeV
primary protons
350 Py 1.4x10° 82 37
Py 1.7x10° 248 a8
v, 3.8x107 80 38
vy 25107 251 45
320 i, 3.2x107 78 35
b 7.2x10° 224 49
v, 1.1x108 78 34
vy 8.5x107 28 a5
300 b, 5.3x107 74 32
by 1.7x10° 220 37
v, 1.9x10% 73 32
v 1.2x10% 220 41
275 v, Lixio 68 29
g 3.4x108 28 34
200 [ 4.2x108 55 19
g 1.8%107 167 26
vy 1.0x10° 54 20
rg 2.4x10% 165 20

1.Flum:s for the N3 beam are at the WA) (CDHS) detector in a circle of diametcr 1.5 m.



FERMILAB BEAMS (Source: H.B. White, Jr., FNAL)

3

Currently, protons are accelerated 10 a maximum momentum of 500 GeV/c. The maximum intensity is 3x10'3 protons per pulse. the repetition raic is
0.1/sec. and the beam spill time is 1 sec. With the commissioning of the Energy Saver Project, protons may be accelerated to momenta greater than
500 GeV/c. The intensity and repetition rate will be determined in practicat operation. Maximum design momentum is 1000 GeV/c.

Momentum Production  Solid Flux in thousands
range +Ap/p  angle angle per sec per 10/~ at
Beam (GeV/c) (%) (mr) (ust)  Particles protons on target (GeV/c} Comments
*PW 1000 (peak) p <2x10" Primary proton transport to PW target
PW 20-250 7 0-8 8 T 10 200 P-west secondary beam
20-300 5 0 p 1000 100 P-west secondary beam
*PW 750 { peak) T ax1ot 200 High intensity pion beam
P 10* 175 P-west secondary beam
*PB 800 (peak} 15 4 Y Ixio? 500 Wide band charged and neutral beam
PE 300 (peak) 23 0-2 1.2 e’ 10 200 Also provides tagged photons
300 (peak) 0 0.04 n 4000 =100 Also tagged photons
PC 20-350 z 2000 300 P-center charged hyperons
Q <10 250
ME(MI) 20-400 0.1-1.5 07 2 T 1000 (at 3.5mr) 200 Medium resolution beam
(M2) 20-400 0.1-1.4 0-1.5 0.2 P 3000 (at Q.6mr) 200 Presently. diffracted protons available at
T 300 300 GeV/c with flux <3x10'2 per pulse
(M3) 300 (peak) N3l ~19° n 200/cm? total
{M4) 35-200 6 7-8 1 60 75 Presently a test beam
T 100
*ME 1000 (peak) P <3x10° 1000 Primary protons
*MP 70-350 0+5.0 0+1.0 p 10° 600 Polarized protons from 1000 GeV/c primary
P <7000 200 Antiprotons from 1000 GeV/c primary
1000 pand 7 Also capable of unpolarized transport
*MC 100 K and n 2x10° 100 Neutral beam with 1000 GeV /¢ primary
*MB 200 (peak) m and K Low intensity wide-angle test beam
*MT(MS) 100 (peak) = Low intensity wide-angle test beam

L
1+

to present multiparticle spectrometer

continued on next page
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FERMILAB BEAMS (continued)

Momentum Production  Solid Flux in thousands
range +Ap/p  angle  angle per sec per 1012 — at
Beam (GeV/c) (%) (mr) (usr) Particles protons on target (GeV/c) Comments
MW 1000 (peak) 10 0+0.7 p 6x10° 600 Beam transport to possible new
L 5%10° 600 multiparticle spectrometer;
K* 10° 600 assumes 1000 GeV/c on target
T 1.5%10° 600
K~ 10 500
) 10 300
“MT 1000 (peak) 0.1 0 P 10° 1000 Temporary beam to multiparticle
spectrometer (will convert to
test beam)
NW(N1) 50-275 2 0-1 416 ut 150 225 To muon/hadron spectrometer. 400
100-275 xt >1000 GeV/c on target
SNW Test beam
*NC 1000 0 p Primary beam transport to center target
*NC-D 750 (peak) 0 v/o variable Narrow band. sign-sclected neutrino beam
*NC-T 1000 (peak) 0 vl variable Broad band. quadrupole focus
*NE 1000 (peak) 0 p ~107 1000 To hybrid spectrometer system
*NT 500 0-3 hadrons ~10* 500 Test beam for neutrino detectors
*NP 1000 0 p ~10% 1000 Proton ‘ransport to prompt neutrino detector
*NM 275-750 20 u* ~10* 750 Tevatron muon beam

*These beams will be commissioned as part of the Tevatron 1l project. Design characteristics are shown: detailed characteristics will be determined in
operation. These beams will also replace present beams in most cases.
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KEK BEAMS (Source: A. Kusumegi. KEK)

Protons are accelerated to a maximum momentum of 13 GeV/c. The maximum intensity is 4.0 X 10'? protons per pulsc.

The repetition rate is 0.45/sec.

Momentum Solid  Beam Typical flux
range +3p/p Production anale length in particles - at
Beam (GeV/c) (%) angle (°)  (msr) (m) Particles per pulse (GeV/e) Comments
EPI 413 p §x1010 Fast extraction
EP2 413 p %101 Slow extraction:
branches feed the K2,
K3. and m-u beams
wl 48 2 1.5 033 33 atim 2%10%/6x 10° 8 Under construction:
fluxes estinmted
2 2.4.3 1 10 0.594 313 p/P 10'/10° 3 Internal target beam:
L 2x10%/1%10° fluxes for 10" ppp
Tl 0.5-2.3 2 23 0.16 18.8 T /w $x10%/4x10° 1 Internal target beam:
fluxes for 10'" ppp
T2 0.5-6.0 4 15 0.35 37.0 LAVE 10 4
K2 1-2 3 0 1.02 279 K*/K~ 1.5)(]05/5.7><104 2
p/p 3%107/1.2x10*
at/rT 1LIx10771.4x10
K3-S  051.0 2 0 7.3 144 K*/K™  42x10%1.0x10° 06 Fluxes are for the
(K3-L) " “ - 3.0 (16.5) p/p 7)(107/3.5><102 0.8 S (short) mode of
LAz % 107/5x107 0.8 operation
p 0.1-0.45 87 20 T 108 0.15

u 104
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LAMPF PARTICLE PHYSICS BEAMS (Source: D. Dodder, Los Alamos)

The primary 800 MeV H™* beam normally runs with an average current up 10 700 A, but 1.2 mA has been achieved. The macro duty
factor is 6 to 9%, with a macrostructure of 120 pps with 2 maximum pulsc length of 750 us. Each macropulse consists of a 0.25 ns
burst every 5 ns. This beam is uscd to generate the meson and neutrino beams described below, as well as additional beams for other
purposes. Simultancously with the H* beam a low current (5 gA unpolarized: up to 25 nA polarized) H ~ beam is accelerated to 2
desired energy between 212 and 800 MeV with a duty factor of 3 to 9%.

Main Exp. Area -—«——~.|

Area B

t
Area C

Fiux in
Momentum  =Ap/p Solid particles /sec ar
Beam (Mev/c) (%) angle (msr) Particle or current {McV/c} Comments
A 1460 0.1 P 700 uA 1460 Main beam: 1.2 mA has been achieved
LEP 77415 0.05-2.8 017 - 7x10% 195 Low energy pion beam: achromatic:
T ~2x10% flux at Ap/p = 2.8%
EPICS 156-415 20 34 " 1.5x10% 300 Fnergetic pion channel
™ 3.3x107 and spectrometer
p} 100-750 5.0 1.0 Lo 2x10° 470 High energy pions: achromatic
” T 3x108 470
28 ut 1.5%10° 28
100 ' 0.8Xiu°® 100 g~ flx is without degradcr
Stopped  25-250 u 1.4x10% 130
muon 'S 2.8x%107
665-1460 P 5 uA 1460 Current reduced to 1/3 for <1460 MeV/c
” P 20 nA Polar. = 0.8 N,L.S available
<1460 0.8 i 10 Polar. = 0.5: max 0° ix given:
" 0.8 n 107 additional ports up to 37° give
lower energies
**Unpolarized™ beam has P = 0.2 at 20°
External ~ 665-1460  <0.1 <<b P <100 nA 1460  H ™ beam stripped to H? or H*
proton H° "
beam H™ "
P 10 nA Polar. = 0.8 available in N.L.S
H? ” directions: independent of polarization
H”™ ” direction of internal beam
HRS 475-1460 0.26 P uA For high resolution proton spectrometer
F 10nA
Neutrino 0-53 ~dm sr Ve 3Ix1oM total  Peak momentum is 35 MeV/c for v,
facility v, i Flux at 8 m is 4x10% v /cm%-sec

Sourcc subtends *1.5° for target 8 m away
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SERPUKHOV BEAMS (Source: Yu.G. Ryabov and V.V. Ezhcla. Scrpukhov)

Protons are accelerated 1o 4 maximum momentum of 70 GeV/e. The intensity is about 3X10'? protons per pulse  The repetition
raie is 0.2/scc, and the beam spill time is about 2 sec.

2A 2B 14 the e s may

be used for polarized « «

Internal target. unseparated

ated

Momentum Solid  Beam Typical flux
range +Ap/p Production angle length in particles - at
Beam  (GeV/c)} (%) angle (mr} (usr) (m) Particles per pulsc (GeVoo) Comments
2/14 30-70 i 6-35 10 120 hadrons+ 100 60 Internal 1arget lines
30-60 I 05 30 hadrans 100 60
5-45 3 07 30 ¢ 10° 30
4 20-50 1 0-3 40 130 hadrons - 6100 a0 Internal targel hines
4A 4B 4V dl L 4F
18 317 2 0200 120 50 hadrons +~ 10° N internal target,
2-14 2 240-400 80 hadrons 10 8 injechion in ring
20 0432 1 0 2800 20 hadrons = 10% i External target.
last ejection
19 70 [ p 1012 70 Slow ¢jection
4N =70 12 | 40 neutrils 107 total Internal target
7 30-70 11.5 -4 SIS p e 69
20-50 2 0 40 =" Ki.p 5-10 Fas ection. separated
20-58 5 0 10 T 10 Fast crection., unse
9 <25 0.5 0 30 194 . K*.p.d 3 Fast ojection. separtied
10-13 1 0 30 d 8 22 Separated
8 <40 0 2400 500 [ ax10? totat

(mean=6}

Wide-band ~eutrino beam
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SIN BEAMS (Source: SIN Users” Handbook, 1981)

The average energy of the primary proton beam is 589 MeV with a FWHM spread of 0.4 %. The pulse
rate is 5X107 per sec and the pulse width is | nsec. The maximum intensity at extraction is about 170
HA.

Piou Beams
for maximum flux
Energy Minimum Maximum
range *Ap/p flux Energy +Ap/p FWHM spot size
Beam (MeV) (%) (per sec) (MeV) (%) HXV  (cm)
7El 50-350 0.2 xt 9x10° 225 2.5 2%5
7~ Bx10®
7E3 40-125 1.0 =t Ix1e8 85 5.0 5.6X2.6
x~ 1.3x10%
M3 50-350 0.1 = 1x10® 225 3.0 4x2
- 9x108
™I 50-350 0.05 x* 3x10 225 1.0 0.9%0.7
x” 3x108

Muon Beams (1™ fluxes are 4 or 5 times p ~ fluxes)

Momentum u flux A-range  Stop density p ~ e fu” Burst width FWHM spot size
Beam (MeV/c) (per sec) (g/cm) (stops/g-sec) ratio (nsec) HXV (cm)
uEl 12050 3x10%-4x10°  4.0.3  (x10%-3x10° 0.01-3 >4 6x4
uE2 125.50 107-10° 2.0.15  axlo*1x10* 0.01-3 >4 10%6
uE3}  stopping 3.5%10°
uE4  stopping 2x10° 0.3 Ju’}
=E3 28 107u™) 0.04 2107y O le*t/uth) 5%4

Polarized Proton Beam (pM|)

Mode of Energy  Polarization Flux
operation (MeV) (%) { per sec)
Scattered from  590-225 38 10'%-3x107

target M
Polarized ion 590 80 6x10'"
source

Ncutron Beam (nEl)

Encrgy Intensity in Avaifable Resolution rom
range  25cm’spot  flight puh  T.O.F. at 590
(MeV)  (per MeV-sec) (m) MeV (MeV)

590-200 4x10%1.4X10° 60 7




SLAC BEAMS (Source: T. Fieguth, SLAC)
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Accelerator Momenta  Particles Pulse Repetition
mode Particles  (GeV/c)  per pulse  length (us)  rate (Hz) Comments
Normal e” =235  =5x10" 1.6 =360 To conserve power. repetition rates
et ={50  =2x10° 1.6 =90 rarefy exceed 180 Hz. Thee” beam
SLED e” =335 10" 0.2 =360 would require reinstallation of a
high-power source. B
Colliding C.m. energy Peak luminosity Average luminosity
beams  Particles {GeV) (cm 2sec™!) tem "2 sec Y Comments N
SPEAR  e¥c” 2-7.4 2x10°! a1 6.4 Gev 8x10% SPEAR has 2 interaction regrons. PEP 6
PEP cte” 8-36 1.7x10% at 29 GeV Bx10% At PEP, the luminosity scales as [ =
(E ™Y for c.m. energics below (above)
that at the peak
Momentum Solid Maximum
range =Ap/p  Production angle particles - at Repetition
Beam  {GeV/c) (%) angle (°) (msr) Particles per pulse (GeVyo) rate (Hz)  Faahty Comments
21 i-16 =4.0 1 003 X7/K™ 17/8 10 <180 1ASS Separated m/K=1/30
p/p 10/6 Tp=1/14
e 108
e j0*
1-8 " 10! 25
27 20 9.0 FWHM 0 107 Y 107 20 <220 07 be Backscattered laer
hy brid beam
lacatiny
3 =15 0.i-1.0 e” 2x10% All =90 ESA ¢ beam reguires high
=23.5 0.1-1.0 e sxqo!! All =360 16,8, power souree: all
& 20 GeVe o fluxes at Ap,p = <0.257
3.257j 0.1-1.0 ¢ saxiot 120, 180 spectro- See footnote A
(=1....6} meters
320§ =0.5 c 10° 360 See footnote B
(g=1.....6)
=21.5 Brems. 0 + ax10° EQ 20 =60 0° bremsstrablung
5-15 7-10 0 3 5x10” EQ All =360 See footnote €
=21.5 Brems. 0 ¥ 23108 EQ =360 Sec footnote D
[3 0.1-16 =20 1.6-6 0.03 [ 10 =60 Text
1-16 T 10 beam:
19 1-16 0.25 0 et 10 10 =60 Test Very pure: ¢, = | mm
heam
A High intensity source; longitudinal polaiization = 0.4
B. Lowi source; | dinal polarization = 0.85
C.  Coherent bremsstrahlung, linearly polarized (10° EQ without collimation)
D. Linearly polarized at maximum energy by coherent pair production in graphite
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TRIUMF BEAMS (Source: Status of TRIUMF Plans for Development, G. Dutto, E.W. Blackmore, and
M.K. Craddock. TRI-82-PP-37 (October 1982)]

The cyclotron energy raage is 180-520 McV with an erergy spread of 0.1% (FWHM). The unpolarized inten-
sily is 150 uA. and the polarized intensity is 300 nA: the polarization is 75-82%. The BL4/BLIA split ratio is
1/16*. The phase width is variable from 0.5 to 6 ns. The pulse separation is 43 or 217 ns. There are plans to
upgrade various performance levels.

Main beam lines
Energy Momentum spread  Polarization  Spot size
Bcam  Particle (MeV)  Intensity FWHM (%) {7%) HXV(cm)
BLIA p 180-%20 i20uA 0.2 0 0.2%0.5
(500 MeV)

BL4/1B P 180-520 300nA 0.2 70-80 0.2x0.5
BL4A i 160-500  10%/scc 1.0 40-75 6X%6
BL2C p 65-100 10pA 0.2 0 %2

Secondary kires The M8, M9, and M20 Auxes are for full momentum accrptance with 100uA of protons on a
10-cm Be target. The M11, M13, and M15 fluxes are for full momentum acceptance with 100uA of protons on
a 1-cm C target. Beams of 7~ and p ~ have the same propertics as the 7% and ut beams, except fluxes are

about 5 times lower.

Momentum  Particle flux  — at Momentum spread Polarization  Spot size

Beam Particle  (MeV/c)  (per sec) (MeV/c) FWHM (%) (%) HXxV(cm)
M8 w 0-220 1.3x10% 180 13 - 1x2
M9 u- 30-150 108 7 14 50 8x8
xt 30-250 2x10° 120 14 - 10%2
M20 ut 30-200 2.5x10% 30 5 >90 4x3
2x10° 85 8 75 8x8
MG =t 30-130 5x107 130 10 - 3x2
w30 (surface) 1.3x10° 30 10 >90 Ix2
M1l 2t 90-470 5x108 200 3 - 2x3

MI5 (design)  u* 30 (surface) 1.6x10° 30 12 >90 X1






