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EXAMPLE FROM THE MICROFICHE (SEE INSIDE BACK COVER) 
FOR ABBREVIATIONS USED FOR PARTICLES. INSTITUTIONS. ETC.. SEE THE YELLOW PAGES. 

CESR-CUSB ( 1 9 7 8 ) ; APPROVED FEB 1978: STARTED NOV 1979. 

CUSB — HIGH RESOLUTION CALORIMETER TO STUDY THE UPSILON SPECTROSCOPY AND B PHYSICS 

COLU — ?.FRANZINI(*SPOKESPERSON), K.HAN, S.W.HERB, D.SON, J.K.YOH, 3.YOUSSEF 
LSU — P..IMLAY, G.LEVMAN, W.METCALF, V. SREEDHAR 
MPIM — H.DIETL, G.EIGEH, E.LORENZ, G.MAGEKA8, F.PAUSS, H.VOGEL 
STON — G.FINOCCHIARO, J.E.HORSTKOTTE, C.KLOPFENSTEIN, J.LEE-FRANZINI, R.D.SCHAMBERGER, 

M.SIVERTZ, L.J.SPENCER, P.M.TUTS 

ACCELERATOR-CESR; DETECTOR-CUSB 

E+ t > HADKONS 
E+ E > E+ E-
E+ E > MU+ HU-

9 . 4 - 1 1 . 6 GEV (ECM) 

UPSI(9460) 
UPSK10020) 
UPSK10350) 
UPSK10570) 
CHI/BU0246) 
BEAUTY 
HIGGS 
GLUEBALL 
AXIOM 

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

EXPERIMENT NAME OR NUMBER (DATE OF PROPOSAL) 
AND PROGRESS DATES 

TITLE 

INSTITUTIONS AND PARTICIPANTS. THE ASTERISK 
WITH "SPOKESPERSON" MEANS THE SUMMARY 
WAS CHECKED AND UPDATED BY HIM/HER 

ACCELERATOR AND DETECTOR 

MAIN REACTIONS AND MOMENTA OR ENERGIES 

PARTICISS STUDIED 

COMMENTS 

PUBLISHED FAPERS> PRL 44 (1980) 1111, PRL 45 (1980) 222, PRL 46 (1981) 1115, PRL 47 
(1981) 7 7 1 , PRI. 48 (1982) 906, PR D26 (1982) 717, PR D26 (1982) 720, PL U4B (1982) 277, JOURNAL PAPERS FROM EXPERIMENT 
NP B206 (1982) 1, PRL 49 (1982) 1612, PRL 49 (1982) 1616, AND PL U8B (1982) 4 5 3 . 
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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 "ESL&ifc 
laboratories are summarized. ^ " * ^ ^ ^ M B g l U I I U H l ! . 
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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) KJEK 
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 summaries 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 •article 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. 

AckMwIedgBKiits - 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. 
CMMMti aai reqaetts - 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 
Lawrence Berkeley Laboratory 
Berkeley, CA 94720 
USA 

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

This report is produced 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 earlier 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. If 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 what 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) 



FINAL-STATE-PARTICLE INDEX (CONT'D) 
I ANYTHING ( C C M . 1 ANYTHING I C t N T . I A f ; T T H l \ G t C O N T . I ANYTHING I t C M . l ANYTHING I C C N T . l 

I J INF 73B LCC»»AN 76 "ALEVSKY 6 * S n A f E A Z I A h 7 * VAVAKI 73 
I JCHNSCN 73 LtXuNAN 74? PAKVIHI 7? VAYA»I 75 
1 j C h r i s a i 7to L Q 0 I R I 1 Z I N 1 73 VERBEU^E 75 
1 JOHIJSJI* 7fcG LU1CVA 7 1 PAPP 7 * S«E«C 7fc VEBNOV 7 5 
I JCTiCKffcERE T t LOHGD ES SMEWS 75E VE5TEFCCHEI 7 * 
I JONES 6BE LCNGC t 2 PARIES 73 SHEPHARD 7L V1CNCV T5 
I JCI.ES 71 LCNGO 7 * PARXEfi 73 SHEPHARD 7 2 v r i N C V 7 t 
I J O . E 5 7*E LGNGQ 74C PAf lY I 75 SIEGR1ST 7 t VCt .CA*tEL eO 
; JC5TLEIN 74B LCHSO 75 PEA5LEE 7EE SI "nFQULCU 75 VCNSACIEL 61 
! U O I > 6 9 LGGHTS 75 PEKEPELtT5A Tfi S I « 5 12 VCftTOlT 7 t 6 
1 «AF«.A 7 * LGSECCC 75 0£RL 75D SIUSES 7*E UCCFT.1UI5 7 t 
I KAFKA 7b LCUE3EC Te PE^L T t SIWJFH 75 VCFGEEV 7 t B 
1 KAFTA\Uv 71 L C V E L E S S 7 5 PE^L 766 SINGES 77 • A r E 76 
I KAL6FLEISCM t S LGVELE5S 7 7 PE1L 77C S L A C - E - 3 6 0 " I D E 7CE 
1 H A L B F L E I S C H 71 LCME 75a P ^ S U J I I 7 i 5LAC-E-3%5 W A K i i l O " ! - £ 6 
I KALBFLEISCt- 7*C LOHENSTEIN 75 3E5HKn\( 73 S L t C - E - 1 3 7 M i l 7 * 
I riAL3GERGFCUL 740 LUTK 77S PETEHSLh 70S S L A C - E - 1 0 " ! >-A;,DCEEt f. 
I nANEKQ 75D L U ' Z 75 PnELAN 75 S L A t - E - 1 1 2 ».ABD 7c 

LYNCH 736 OICCC1.C 77 S L A C - E - 1 I 9 MTAHA6E 75 
I *AUNE 7 * IY : .CH 75E PICCCLO 7TE S L A C - E - I J 2 
I KAZAKPtGV 13 LYS 76 PIERFE 7 i 5 L A C - E - 1 3 3 A k A I H I N S 75B 
1 *E><-*5 I Y S 77 PIERRE 7fc ? L A C - E - I 2 3 B M U e A " " E P m 
I - V E K - 5 3 " I 77E P l L C f E K 75 S L A C - S P - O I J h E l N « 7 E I S 75 

WACNAOGf-TCA 77 3 J V 5 - Y J- 5 L A C - S P - D I * fc-hJ7AjiEF 7 t E 
"SIMOTRA 7 t P INTEf l 72 SLAC-SP-31S h H l ' A l E K 76C 
NSLMuTRA 76E PIRZL'F 7 t S L A C - S P - 3 t * w n l T E 7-

I KHF15TIAK,5EN 7 * PISELLC 7s S L A C - ? P - 3 2 5 " N i T " i : B E 7 ; a 
1 RIM 74D - A R U M 7SF PLtSS 73 5 L A C - S P - 3 2 * h t - I iUGPE 7". 
1 * 1 S « 7eS " A F T I N 77J S t J T A 73 ELATTERY 75 W i I T " C = E ""-B 
I M s u S V 7 * MA5LEW.IKCUA 7 * P3PE 13 SLtNF 7 t WMI7HGFE 75? 
I M T i G J U I i ts "ASGN 7 t E PGATEn 77 SLCHINSKI 71 k . » ! T " C S I 7 fC 
I «.L£" 7 t "AST 7? S L f W I t S " ! 71E fcr-I'"-JR= 77 
I KLE"S 75 " A i u C A 7 t F PGTTEfi 7 - SLCWlNSKl T, h r l T ^ C S E 7-s 
1 uLUflERG 7 6 P 3 * f R 5 73 SLCWIKSiel 75E h f l T N E Y 7 * 
J KNAPP 75 K A T Z I Q L I S 7 * POJF 7 * 5 L C " I f . S K I 76 " I L K L I I V E 73 
I KMAPP 75fa "AY 75E PSEI55NEF 7S S L H . I N S M 7 ( D M l * 75 
1 KNAPP 75C <CClELl .AH t « P f i fPCSI 75 h u m u s 75 
I JiNAPP 75C KCCDFf lSTGN 73 PSETZL 7 i SHITt- 75n M L X l w I C N 7 ; 
I K1UPP 75E XCCLEBIN 76 PRICE 766 S " I T M 75E t - tLCuET 75 
I K M P P T5F "CMEN 7 t PRIFE 77 SPTG7 7 5 t>lSD"CLOEPS 75 
! L M P P 76 NEL1SSINGS 75B = A ! 5 5EC1 7 ! SPELBnING 7 7 ^ , I N n E l » A N ^ 73 
I uNAPP 76B HENZIGT4E 7 5 SAJA 7 i SFfESnAK 7 3 h I K * E L " S N \ 739 
I K I U 5 E L 72 METTEL 7 3 RAJA 77E ESE5QHAG 7 e " IKKELNAVK 7 4 ° 
I * C 71 •1EYES 7 7 STEIN 75 WINTER 75 
1 KG T * HEYER 77C ca<ANA<JRIi>Y 75 5TEINER T- M S S 76 
I KCBBERLlKG 74e " I C M A E l 7 3 HISS T> 
I HCSHEfHr .G 74C " • L h A E L 7 5 0 RAIDED 7c STE'.GER 76 h I S S 77f i 
I KCCVEC TA H ; : I E 7 7 RANFI 7 - r STEKENS 75 h c t - L " U l 7? 
I KCCAIj 75 HISC-WE 73 STEVENS 7 f C fcC«STEP 75 
1 KCGAN 7 t -OnKING 7e S T I I 77 V=IGHT T5E 
I KCHLER 75 "CHTANET 75 STCNE 70 VA"A( iDUtWI 7A 
1 KOIAR 75 MGPErtOUSE 75 K A P i n i s 7 ' STONE 71 
I KCKAF.OV 7 * HCf iBIS 56 RATWrfi " - S I T c K f M l n e j MM 7*C 
I KCKARQV 7b BCFPI5 76 REE3EK 75 STRINGFELLCW 7 3 YCCf 7 J 
I K C M S r I I 7 t C "ORSE 7fc liEVhCLSF 7CL STt-CLlN 75 VtU" iG 72 
I K 3 L B n a u " E t I S 77 H u I K f E A D 7 5 STECYMlhSKI 73E VU 7 5 " 
t K F E B S 71 HIMRHEAD 7 7 l I C H T E f i 7tfc S T F O Y N O H S K I 7 5 JAFAF 7A 
i KKEISLER te MULIEF 75 FIESTEK TSB S T B O C I I N S K I 71 ZELJVIK'KAYA TO 
i KKISHNASNAHY 7;e 
I KRISnTiASkAPY 75C 
I « R Y 5 n K I N 7C 

tUNCRA 7e 
HUFPHT 7 3 
"U5GRAVE 7 5 

R ILEY 75 S T R U C Z I N S K I 73 
STFUCZINSKI 75 
S T S u G A L S M I 7 0 E 

ZE"AS« 77 i KKISHNASNAHY 7;e 
I KRISnTiASkAPY 75C 
I « R Y 5 n K I N 7C 

tUNCRA 7e 
HUFPHT 7 3 
"U5GRAVE 7 5 F1ISON T t 

S T R U C Z I N S K I 73 
STFUCZINSKI 75 
S T S u G A L S M I 7 0 E CEC-FFCTiG 

I KULL6ERG 76 NAGEL 7 * FU3EHTS 7411 S7PUGALSKI I T, 
I KULIBERG 77 FaSE^TSCN 76 S7UVTEBECK T> 
I KUHAH 75 NAREL 7 3 ccai^^ai 7^ SVFCEK 7 * 
I * Y C I A eO NAM 7 4 sos lNSOr i 7 f S U L L P - 7 * 1 EVEK-PFCT.G 
1 LAASANEN 7 t NAN C I 76 1DCHE3TEF 75 SkANSGN 73 
I L -U5JVEN 7 7 H O A I ?: S»1!.£CH 73F PCP7ER 7 7 
t LACH 75 N A V A C H 76 R3SS! 7* TAKI5AEV 7 t C 
I LAN 7 » 
1 LAMS A 7 t 

MEASE 7e 
NE6AN0V 5T 

ROTn.ELL 6? 
ROY 7 * 8 

TAKtEAEV 7-r J 
TAYLCR t £ 

I h ELASTIC I LAN 7 » 
1 LAMS A 7 t 

MEASE 7e 
NE6AN0V 5T 

ROTn.ELL 6? 
ROY 7 * 8 

TAKtEAEV 7-r J 
TAYLCR t £ 

1 LARS EN 7 * NElSCH 7 tC SCY 75C 1AYLCR 75 iBCUFAKr- t "OU 73E 
1 LARSGN 75 NEUHOFER 7 2 5 J 3 6 ' » 7 * TAYLCK 75B AFCUPAHMMCV 7*F 
I LATTE3 7 * N E Z S I C K 7 t R I I B E I A TcB TEJEKINA 73 AGABABIA 1* T t 
I LAUHANS 73 ME/ f i lCK 7 t E R U S I f i l TENEI.FAU1 7 3 A -U fCV ~T 
I LAUlESBACh 76 hGUYEI 7 7 SALTU'. 7 t fLRSEAULT 73 ALL TDK 73 
I LAZARUS 7 * SGUYEN 77B SADCFF 7 - THECIQSIC l ' I t ANSQFGE 756 
I LEBEDEV 7 * hGUYENKMAC 75 SALLSTfC" t 7 ThEFIOT 7 ! AFHEMEFCS ( J 
I LEBFUN 7 * N IELD 73 S i l l a S 75 T H O " A $ 72 
1 LEE 71 M l S S C I i 7 - i l ' I N E S 73 TH0"S 7 3 SYhCOD ' * 
I I E E 75E TING ' S B BAHEF 7*C 
1 LEE 75b NCGCEEKG 7 * 5AYES 6B TIKG 76 BALIAY 77C 
1 LEE T t l WIRE". 7 1 SCHACHTES 77 TUET 73 EAI . IS I - T. 
I LE1PUKER 73 NOT 2 73 SCrtAiaESGEK 75 E'.FLCLiTAUD 63 
I LEIFU'JER 73B SCHPOLEF 7 * TGLSTCV 7 * B E l M j l i 77 
I LfclPUHER T, Q5R1EN 7 t S.KLE IU 7 * TCVEY 7 * B I Z I A R F I 7? 
1 LEIFUP.ER 75 DH 72 TFFTYAKOVA 7 * E L ; E r L 7 i B 
I LEIFUNEF. 76 CM 75 1K1LL ING 7 * E F H : O 5 t 
I L E S K K 75 Ot- 7 B T K I L L I N G 76 
I LEVY 7 * CHALLGRAN 7S SCMUTZ 7 l T J ' I D E R - C O D 75 BOiTANDZMYAN 73 
1 L I C H H A N 76 CLSEN 7 * SCthALLEF 71 VAISEUSEFG 7 0 P C h L E " 70 
1 L I " T * 0IIE1L 7 t i C M U i d i 7 - VATiAPELQGGFN 7 * 6 EFCHEEFG 73 
1 L l N O t N B A U " 6 l CNEILL 7 t B S C I t l L l I 7 - e VAII3FRVEIDE 73B BFC«FERG 7*E 
1 L INUSIFQH 75 GTTERLUNO 7*E iCI ITT 76 VANCEPVELOE 7"-E 1 EUFN57EIN 7 ^ 
I U P T O N 77 iECr t l /CRr j ( B VANDERVELDE 7 t 1 RUCN5TEI' t 7AB 
1 LISSAUER. 7C P*L5R 73 SE3LEB T - V i l M t C C I 76B C I I N E 71 
I LJUFiG 76 SEGLES Tt V A F r C t G ^ r t V Tc 
I I E 7 *3 PALER 7 5 SENS It VAS1LIEV 11 OAr 7 * 
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LIST OP EXPERI1VENIS AND TITLES 

TITLE 

CERN-PS-161 
CERN-PS-162 
CERN-PS-163-1 
CERN-PS-163-2 
CERN-PS-161 
CERN-PS-165 

CERN-PS-166 
CERN-PS-167 
CERN-PS-168 
CERN-PS-169 
CERN-PS-170 

CERN-PS-171 
CERN-PS-172 
CERN-PS-173 
CEHN-PS-174 
CERN-PS-175 
CEHN-PS-176 
CERN-PS-177 
CERN-PS-178 
CEHN-PS-179 

CERN-PS-180 
CERN-PS-181 
CERN-PS-182 
CERN-PS-183 
CERN-PS-181 
CERN-PS-185 
CERN-PS-186 
CERN-PS-187 
CERN-PS-188 

CERN-R-108 
CERN-R-110 
CERN-R-209 
CERN-R-210 
CERN-R-211 
CERN-R-415 
CERN-R-416 
CERN-R-418 
CERN-R-419 
CERN-R-420 
CERN-R-1121 
CERN-R-II22 
CERN-R-501 
CERN-R-607 
CERH-R-608 
CERN-R-703 

CERN-R-701 
CERN-R-806 
CERN-R-807 
CERN-R-808 
CERN-SC-091 
CERN-UA-01 
CERN-UA-02 
CERN-UA-03 
CERN-UA-OI 
CERN-UA-05 
CERN-UA-06 

CERN-HA-001 
CERN-WA-006 
CERM-UA-007 
CERN-HA-011 
CERN-HA-018 

CERN-UA-025 
CERN-UA-027 
CERW-WA-028 
CEBN-HA-033 
CERN-HA-035 

CERN-MA-038 
CERN-HA-01J2 
CERH-HA-014 
CERN-WA-0>J6 
CERN-WA-0«7 
CEHH-UA-0U9 
CBHN-WA-051 
CEHM-HA-052 
CERN-HA-054 
CERN-WA-055 
CERN-MA-056 
CEHH-WA-057 
CERN-HA-058 

CERN-HA-059 

CERH-WA-060 
CERN-UA-061 

SEARCH FOR STRONGLY BOUND STATES OF THE ANTIPROTON-PROTON, ANTIPROTON-DEUTERCN, AND ANTIPROTON-FEW-NUCLEON STATES 
STUDY OF THE STRUCTURE OF EXOTIC LIGHT NUCLEI PRODUCED AT THE PS 
SEARCH FOR NARROW BARYONIUH STATES NEAR THE ANTI-P P THRESHOLD 
MEASUREMENT OF THE PBAR P EXCITATION FUNCTION 
THE INFLUENCE OF CHANNELLING ON ATOMIC AND NUCLEAR REACTION YIELDS 
MEASUREMENT OF THE K- P SCATTERING LENGTH AT THRESHOLD BY OBSERVATION OF KAONIC 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-LIFETIME DETECTOR 
TO TEST A PROTOTYPE OP A PROTON LIFETIME DETECTOR IN A NEUTRINO BEAM AT THE PS 
SEARCH FOR NEUTRINO OSCILLATIONS 
PRECISION MEASUREMENTS OF THE PROTON ELECTROMAGNETIC FOHM FACTORS IN THE TIME-LIKE REGION AND VECTOR MESON 

SPECTROSCOPY 
A STUDY OF PBAR-P INTERACTIONS AT REST IN A H2 GAS TARGET AT LEAR 
PBAR-P TOTAL CROSS SECTIONS AND SPIN EFFECTS IN PBAR P > K+ K-, PI+ PI-, PBAR P ABOVE 200 HEV/C 
MEASUREMENT OF PBAR-P 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 PBAfl-D ATOHS AT VERY LOW TARGET PRESSURES 
STUDY OF X-RAY AND GAMHA-RAY SPECTRA FROM ANTIPROTONIC ATOHS AT THE SLOWLY EXTRACTED ANTIPROTON BEAM OF LEAR 
A SEARCH FOR HEAVY HYPERNOCLEI AT LEAR 
ANTINEUTRON PRODUCTION AT LEAR 
STUDY OF THE INTERACTION OF LOW-ENERGY ANTIPROTONS WITH H(2), HE(3), HE(«), AND NE NUCLEI USING A STREAMER 

CHAMBER IN A MAGNETIC FIELD 
SEARCH FOR NEUTRINO OSCILLATIONS AT CERN PS USING BEBC 
CONTRIBUTION OF THE CHARM COLLABORATION TO THE CERN NEUTRINO OSCILLATION PROGRAM 
INVESTIGATIONS ON BARYONIUM AND OTHER HARE PBAR-P ANNIHILATION MODES USING HIGH-RESOLUTION PIO SPECTROHETERS 
SEARCH FOR BOUND NBAR-N STATES USING A PRECISION GAMMA AND CHARGED PION SPECTROMETER AT LEAR 
STUDY OF ANTIPROTON NUCLEUS INTERACTION WITH A HIGH RESOLUTION MAGNETIC SPECTROHETER 
STUDY OF THRESHOLD PRODUCTION OF PBAR P TO YBAR Y AT LEAR 
NUCLEAR EXCITATIONS BY ANTIPROTONS AND ANTIPROTONIC ATOMS 
A GOOD STATISTICS STUDY OF ANTIPHOTON INTERACTIONS WITH NUCLEI 
MEASUREMENTS OF CHANNELLING RADIATION AND ITS POLARIZATION, X-RAY EXCITATION, TOCETHER WITH DEVIATIONS FROM 

LANDAU DISTRIBUTIONS 
STUDY OF HIGH TRANSVERSE MOMENTUM PHENOMENA 
STUDY OF HIGH MASS ELECTRON PAIRS AND HIGH PT PHENOMENA 
HIGH MASS MUON PAIRS AND ASSOCIATED HADB0N5 
PRECISE MEASUREMENT OF THE PROTON-ANTIPROTON TOTAL CROSS-SECTION AT THE CERN-ISR 
MEASUREMENT OF THE ANTIPROTON-PROTON TOTAL CROSS-SECTION AT THE CERN-ISR 
STUDY OF EVENTS WITH LARGE ANGLE ELECTRONS IN THE SFM 
STUDY OF RARE EVENTS AT THE SPLIT FIELD MAGNET 
P-ALPHA AND ALPHA-ALPHA COLLISIONS IN THE ISR 
STUDY OF EVENTS WITH IDENTIFIED FORWARD PARTICLES AT THE SPLIT FIELD MAGNET 
STUDY OF LN S PHYSICS IN PBAR-P INTERACTIONS AT THE SPLIT FIELD MAGNET 
STUDY OF PROTON-PROTON AND PROTON-ANTIPROTON COLLISIONS AT THE SFM FACILITY OF THE CERN ISR 
STUDY OF HEAVY FLAVORS PRODUCTION IN P P INTERACTIONS AT ECM = 62 GEV 
SEARCH FOR MAGNETIC MQNOPOLES 
CORRELATIONS BETWEEN HIGH PL MESONS PRODUCED IN P P COLLISIONS AT THE ISH 
LARGE-X HADRON PHYSICS AND CORRELATIONS WITH CENTRAL REGION PHENOMENA 
EVALUATION OF A LARGE STREAMER CHAMBER DETECTION SYSTEM AND A STUDY OF ANTIPROTON-PROTON PROTON-PROTON 

DIFFERENCES AT ISR ENERGIES 
CHARMONIUM SPECTROSCOPY AT THE ISH USING AN ANTIPROTON BEAM AND A HYDROGEN JET TARGET 
STUDY OF LARGE TRANSVERSE MOMENTUM PHENOMENA 
A STUDY OF LARGE TRANSVERSE MOMENTUM PHENOMENA 
A STUDY OF DIRECT PHOTON PRODUCTION 
STUDY OF THE PRODUCTION OF SINGLE PIONS IN PION-PROTON COLLISIONS NEAR THRESHOLD 
A JJPI SOLID ANGLE DETECTOR FOR THE SPS USED AS A PROTON-ANTIPROTON COLLIDER AT A CENTRE OF MASS ENERGY OF 5*10 GEV 
STUDY OF ANTIPROTON-PROTON INTERACTIONS AT 510-GEV CM. ENERGY 
S2ARCH FOR MAGNETIC MONOPOLES AT THE ANTI-P P COLLIDING RING 
•EASUREMENT OF ELASTIC SCATTERING AND OF TOTAL CROSS-SECTION AT THE CERN ANTI-P P COLLIDER 
INVESTIGATION OF PROTON-ANTIPROTON EVENTS AT 5*I0-GEV CM. ENERGY WITH A STREAMER CHAMBER DETECTION SYSTEM 
AN INTERNAL HYDROGEN JET TARGET IN THE SPS TO STUDY INCLUSIVE ELECTROMAGNETIC FINAL STATES AHD LAMBDA PRODUCTION 

IN PBAR-P AND PP INTERACTIONS AT ECM = 22.5 GEV 
HIGH-ENERGY NEUTRINO INTERACTIONS 
POLAHIZATION IN P P AND PI P ELASTIC SCATTERING 
TWO-BODY REACTIONS AT LAHGE TRANSVERSE MOMENTUM 
SEARCH FOR HIGH MASS STATES PRODUCED WITH THE PSK3.1) 
STUDY OF SEHI-LEPTONIC NEUTRAL CURRENT PROCESSES AND OF MUON POLARIZATION PRODUCED IN NU AND ANTI-NU INTERACTIONS 

USING COUNTER TECHNIQUES 
HIGH ENERGY NU AND ANTI-NU INTERACTIONS IN BEBC FILLED WITH H2 
AN EXPERIMENT IN BEBC TO COMPARE NEUTRAL AND CHARGED CURRENT NEUTRINO INTERACTIONS INDUCED BY NU/PI AND NU/K AT 

THE SAME ENERGY 
NEUTRINO AND ANTINEUTRINO INTERACTIONS IN DEUTERIUM 
K+ P INTERACTIONS IN BEBC AT 70 GEV/C 
K- P INTERACTIONS IN BEBC AT 110-GEV/C 
SYSTEMATIC SEARCH FOR LONG-LIVED HEAVY PARTICLES IN THE SI BEAM 
MEASUREMENT OF THE CORRELATIONS BETWEEN EMITTED PROTONS AND PIONS IN HADRON-NUCLEUS COLLISIONS FOR 60 TO 150 

GEV/C INCOMING MOMENTA 
MAGNETIC MOHOPOLE SEARCH AT THE SPS 
AN EXPERIMENT ON THE STRONG INTERACTIONS AND RADIATIVE DECAYS OF HYPERONS 
SEARCH FOR QUARKS IN HIGH-ENERGY NEUTRINO INTERACTIONS 
STUDY OF OMEGA- DECAYS AND OF THE SIGMA > N E- NU DECAY MODE 
CONTINUATION OF THE STUDY OF NEUTRINO INTERACTIONS WITH DICHROMATIC BEAMS AT THE SPS, USING BEBC FILLED WITH NEON 
STUDY OF PBAR P INTERACTIONS INVOLVING BARYON EXCHANGE USING THE OMEGA SPECTROMETER 
STUDY OF PI+/- INTERACTIONS IN BEBC AT 25-GEV/C AND 60-GEV/C 
A SECOND GENERATION BEAM DUMP EXPERIMENT IN BEBC 
BEAM DUMP EXPERIMENT WITH K00-GE7 PROTONS 
TEST OF OMEGAPRIME ACCURACY AHD K+ P ELASTIC SCATTERING AT 12 GEV/C AROUND 90-DEGREES CM. 
STUDY OF N AMTI-N STATES PRODUCED VIA BARYON EXCHANGE IN PI+ P INTERACTIONS USING THE OMEGAPHIHE SPECTROMETER 
STUDIES OF HIGH MASS VECTOR MESON PHOTOPRODUCTIOH IN THE ENERGY RANGE 20 TO 70 GEV 
MEASUREMENT OP THE LIPETIHE OF CHARMED PARTICLES IN NUCLEAR EMULSION EXPOSED TO AN 80 CEV BREHSSTRAHLUNG BEAM IN 

CONJUNCTION WITH THE OMEGA PRIME SPECTROHETER 
MEASUREMENT OF HUCLEON STRUCTURE FUNCTIONS IN HORN FOCUSED NEUTRINO AND ANTI-NEUTRINO BEAMS IN BEBC FILLED WITH 

NEON 
STUDY OF STRANGEONIUH AND BARYONIUM PRODUCED IN K- P INTERACTIONS USING THE OMEGA PRIME SP5CTR0HEVER 
INELASTIC INTERACTIONS OF HIGH ENERGY HADRONS (PBAR, K+, K-, PI-) WITH EMULSION NUCLEI 
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UST OF EXmnCNIS AND 1TILES 

CEM-UA-D62 
CERN-UA-063 
CERN-HA-06* 
CERN-WA-065 
CEM-VA-D&6 
CERN-HA-067 
CERM-UA-068 
CERN-WA-069 
CEH-HA-070 
CERJMU-071 
CERM-5IA-072 
CERN-WA-07* 
CERN-WA-075 

CEFB-HA-076 
CERN-WA-077 
CESR-CLEO 
CESR-CDSB 
DESY-ARGUS 
DESY-CRYSTAL-BAL 
DESY-LENA 
DESY-PETRA-CELLO 
DESY-PETRA-JADE 
DESY-PETRA-HARKJ 
DESY-PETAA-FLUTO 
DESY-PETRA-FLU-2 
DESY-PETAA-TASSO 
FNAL-053A 
FHAL-180 
FHAL-253 
FNAL-25B 
FNAL-272 
FNAL-326 
FHAL-356 
FNAL-361 
PHAL-380 
FNAL-388 

FMAL-390 
FNAL-40D 
FNAL-401 
FNAL-458 
FNAL-466 
FNAL-490 
FNAL-lt97 
FNAL-502 
FNAL-50S 
FNAL-515 
PHAL-516 
FHAL-52* 
FNAL-531 
FNAL-533 
FNAL-537 
FNAL-515 
FHAL-519 
FHAL-553 
FHAL-555 
FNAL 357 
FNAL-56K 
FNAL-565 
FNAL-567 
FNAL-570 
FHAL-576 
FNAL-577 
FNAL-580 

FHAL-585 
FHAL-591 
FHAL-59* 
FNAL-595 
FNAL-597 

FNAL-605 
FNAL-608 
FKAU609 
FNAL-610 
FNAL-612 
FNAL-613 
PRAL-615 
FMAL-616 
FNAL-617 
FNAL-619 

SEARCH FOR THE CHARMED STRANGE BARTON AO 
INCLUSIVE BARYON-AHTIBARYON PRODUCTION IN THE CENTRAL REGION USING THE OHEGA SPECTROMETER 
CHANNELLING RADIATION IN A SILICON CRYSTAL 
FURTHER STUDIES OF PROMPT NEUTRINO PRODUCTION IN 100 GEV PROTON NUCLEUS COLLISIONS 
FURTHER STUDY OF PROMPT NEUTRINO PRODUCTION IN PROTON-NUCLEUS COLLISIONS USING BEBC 
STUDY OF PI- P INTERACTIONS AT 85 GEV/C LEADING TO K+K+K-K- IN THE FINAL STATE ~ SEARCH FOR NEW STATES 
FURTHER STUDY OF PROMPT NEUTRINO PRODUCTION IN A PHOTON BEAM DUMP EXPERIHENT 
PHOTOFSODUCTION IN THE ENERGY RANGE 70-200 GEV 
STUDY OF DIRECT PHOTON EVENTS IN HADRONIC COLLISIONS 
AH EXPERIMENT TO STUDY BEAUTY PRODUCTION AND LIFETIME IN THE UPGRADED OHEGAPRIME SPECTROMETER 
A STUDY OF FAST PROTON PRODUCTION IN PI+/- NUCLEUS INTERACTIONS USING THE OHEGA SPECTROMETER 
ANTIPROTON-PROTON GLORY SCATTERING 
AN EXPERIHENT TO OBSERVE DIRECTLY BEAUTY PARTICLES SELECTED BY MUONIC DECAY IN EMULSION AND TO ESTIMATE THEIR 

LIFETIMES 
STUDY OF THE MESONS PRODUCED CENTRALLY IN THE REACTION P P > P P + XO AND PI+ P — > PI+ P + XO AT 85 GEV/C 
SEARCH FdR DIRECT PRODUCTION OF GLUONIUM STATES IN HIGH PT PI- N COLLISIONS AT 350 GEV/C 
THE CLEO EXPERIMENT AT CES° 
CUSB — HIGH RESOLUTION CALORIMETER TO STUDY THE UPSILON SPECTROSCOPY AND B PHYSICS 
A NEW DETECTOR FOR DORIS 
A LARGS SOLID ANGLE NEUTRAL DETECTOR (THE CRYSTAL BALL) 
PROPOSAL FOR MEASUREMENTS IN CONTINUATION OF DES1-W 
PROPOSAL FOR A * PI MAGNETIC DETECTOR FOR PETRA — CELLO 
JADE — PROPOSAL FOR A COMPACT MAGNETIC DETECTOR AT PETRA 
A SIMPLE DETECTOR TO HEASURE E+ E- REACTIONS AT HIGH ENERGIES — MARK J 
PROPOSAL FOR EXPERIMENTS AT PETRA WITH PLUTO 
A PROPOSAL TO STUDY GAMMA-GAMMA INTERACTIONS WITH THE DETECTOR PLUTO AT PETHA 
PROPOSAL FOR A LARGE k PI MAGNETIC DETECTOR FOR PETRA — TASSO 
SEARCH FOR THE INTERMEDIATE BOSOK, LEPTON PAIR PRODUCTION, AI1D A STUDY OF DEEPLY INELASTIC REACTIONS UTILIZING 

HIGH ENERGY NEUTRINO INTERACTIONS IN LIQUID NEON 
A STUDY OF AHTIHEUTRINO INTERACTIONS IN THE FERMILAB 15-FT BUBBLE CHAMBER, FILLED WITH HYDROGEN AND NEON 
NEUTRINO-ELECTRON SCATTERING AT NAL 
A PROPOSAL TO MEASURE PARTICLES PRODUCED AT HIGH TRANSVERSE HOMENTUH BY PIONS 
PROPOSAL TO MEASURE COHERENT DISSOCIATION OF PI-, K-» AND PBAR INTO TWO-BODY SYSTEMS AT NAL ENERGIES 
A PROPOSAL TO MEASURE HUON PAIRS PRODUCED AT HIGH TRANSVERSE MOMENTUM BY PIONS 
STUDIES OF DEEP INELASTIC DIFFERENTIAL DISTRIBUTIONS AT HIGH ENERGIES FOR NEUTRINO AND ANTINEUTRINO BEAHS 
PRECISION MEASUREMENT OF LAMBDA > E- NU P DECAY PARAMETERS 
STUDY OF PROPERTIES OF WEAK NEUTRAL CURRENTS IN THE INTERACTIONS OF A HARROW BAND NEUTRINO BEAM IN LIQUID NEOH 
PROPOSAL TO STUDY NEUTRAL CURRENT NEUTRINO AND ANTI-NEUTRINO INTERACTIONS IN THE 15-FOOT BUBBLE CHAMBER USING THE 

EXTERNAL MUON IDENTIFIER AND A DICHROMATIC BEAM 
ANTINEUTRINO INTERACTIONS IN THE DEUTERIUM FILLED 15 FOOT BUBBLE CHAHBER 
CHARMED PARTICLE PRODUCTION BY NEUTRONS 
PHOTOPRODUCTION OF HIGH MASS TWO-BODY FINAL STATES 
PHOTOPRODUCTION EXPERIMENT AT FERMILAB 
A PROPOSAL FOR THE STUDY OF HIGH-ENERGY REACTION MECHANISMS BY THE MEASUREMENT OF THE ANGULAR AND ENERGY 

DISTRIBUTIONS OF NUCLEI RECOILING FROM TARGETS BOMBARDED WITH 200-300 GEV PROTONS 
SEARCH FOR SHORT LIVED PARTICLES USING A HIGH RESOLUTION STREAHER CHAMBER 
HYPERON FLUXES AND POLARIZATIONS 
SEARCH FOR HOHOPOLES ABOVE THE 15-FOOT BUBBLE CHAMBER 
STUDY OF MECHANISH FOR MULTIPLE PRODUCTION OF PARTICLES AT HIGH ENERGIES; EMULSION EXPOSURE TO ABOUT 750 GEV 

PROTONS 
PROPOSAL TO STUDY CHARM PARTICLES PRODUCED IN HADRONIC INTERACTIONS 
PROPOSAL TO STUDY PHOTOPRODUCTION OF FINAL STATES OF HASS ABOVE 2.5 GEV WITH A MAGNETIC SPECTROMETER IN THE 

TAGGED PHOTON LAB 
PROPOSAL TO STUDY PROTON-NUCLEUS INTERACTIONS IN EMULSION PLATES WITH EMBEDDED HETAL POWDER GRANULES AT HIGHEST 

AVAILABLE ENERGY (> 400 GEV) 
A PROPOSAL TO STUDY WEAK DECAY LIFETIMES OF NEUTHINO PRODUCED PARTICLES IN A TAGGED EMULSION SPECTROMETER 
PROPOSAL TO HEASURE THE RATE OF FORMATION OF PI MU ATOMS IN KLONG — > PI MU NU DECAY 
PROPOSAL TO STUDY ANTI-P N INTERACTIONS IN THE P-NEST HIGH INTENSITY LABORATORY 
PROPOSAL TO STUDY NEUTRINO INTERACTIONS IN DEUTERIUM IN THE 15-FOOT BUBBLE CHAMBER WITH PLATES 
A SEARCH FOR FRACTIONAL CHARGES USING ACCELERATOR AND LOW TEMPERATURE TECHNIQUES 
A PROPOSAL TO SEARCH FOR SHORT-LIVED PARTICLES PRODUCED BY ANTINEUTRINOS AND NEUTRINOS 
A PROPOSAL TO STUDY CROSS SECTIONS AND POLARIZATION IN NEUTRAL STRANGE PARTICLE PRODUCTION AT HIGH TRANSVERSE 

MOMENTUM 
PROPOSAL TO STUDY HADRON JETS HITH THE CALORIMETER TRIGGERED MULTIPARTICLE SPECTROMETER 
DIRECT DETECTION OF SHORT-LIVED PARTICLES FROM NEUTRINO INTERACTIONS IN NUCLEAR EMULSIONS INSIDE THE 15-FOOT 

BUBBLE CHAMBER 
A STUDY OF THE DETAILED CHARACTERISTICS OF HADRON-NUCLEUS COLLISIONS USING THE FERMILAB HYBRID SPECTROMETER 
SEARCH FOR CHARH PRODUCTION IN 200 GEV/C HADRON INTERACTIONS 
PROPOSAL FOR A STUDY OF PARTICLE PRODUCTION AND DYNAMICS FROM X = 0 TO X = 1 AND THE DEPENDENCE ON INCIDENT 

QUANTUM NUMBERS 
50D GEV PROTON INTERACTIONS IN NUCLEAR EMULSION 
PROPOSAL TO HEASURE PI P ELASTIC SCATTERING AT LARGE ANGLES 
A SEARCH FOR HARROW AND BROAD RESONANCES DECAYING INTO LAMBDA-ALAMBDA, LAMBDA-ALAMBDA-PI, K(SHORT)-K(SHORT) AND 

K(SHOHT)-K(SHORT)-PI FROM PI- P INTERACTIONS AT 200-GEV/C USING THE FERMILAB MPS 
PROPOSAL TO SEARCH FOR THE DECAY OF NEW LONG-LIVED NEUTRAL PARTICLES WITH A HASS AND LIFETIME EXCEEDING THAT OF 

THE K(LONG) 
EXCLUSIVE K N CHARGE EXCHANGE 
BROAD SEARCH FOR NEW HADRONIC STATES VIA HIGH RESOLUTION CHARGE AND MASS DETERMINATION OF NUCLEAR FRAGMENTS FROM 

P-NUCLEUS COLLISIONS 
PROPOSAL FOR A NEW NEUTRINO DETECTOR AT FERMILAB 
A STUDY OF CHARH AND PROMPT SINGLE MUON PRODUCTION IN PROTON-NUCLEON AND PION-NUCLEON COLLISIONS 
PR0P05AL FOR A HIGH STATISTICS STUDY OF PBAR f ANNIHILATIONS AND A COMPARISON OF PBAR, P, PI-, PI+, AND K+ 

INTERACTIONS ON HYDROGEN, MAGNESIUM AND GOLD AT 100-GEV/C UTILIZING THE FERMILAB 30-INCH HYDROGEN BUBBLE 
CHAMiER AND DOWNSTREAM PARTICLE IDENTIFIER 

A STUDY OP LEPTONS AND HADRONS NEAR THE KINEMATIC LIMITS 
A 3EARCH FOR ETA/C IN HADROMIC INTERACTIONS 
A STUDY OF THE STRUCTURE OF HIGH PT HADRONIC INTERACTIONS 
PION PRODUCTION OF HEAVY QUART MESON STATES DECAYING INTO PSI/J(3097) 
A PROPOSAL TO MEASURE THE DIFFRACTIVE PHOTON DISSOCIATION ON HYDROGEN 
PROPOSAL FOR A PROMPT NEUTRINO EXPERIHENT AT FERHILAB 
A STUDY OF THE FORWARD PRODUCTION OF MASSIVE PARTICLES 
PROPOSAL TO MEASURE NEUTRINO STRUCTURE FUNCTIONS 
A STUDY OF DIRECT CP VIOLATION IN THE DECAY OF THE NEUTRAL KAON VIA A PRECISION MEASUREMENT OF ABS(ETAOO/ETA*-) 
A MEASUREMENT OF THE SIGHAO-LAHBOAO TRANSITION MAGNETIC MOMENT 
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LIST OF EXFERIMEN1S AND TITLES 

TITLE 

FNAL-620 

FNAL-621 
FNAL-622 
FNAL-623 
FNAL-629 
FNAL-630 
FNAL-63* 
FNAL-632 

FHAL-636 

FNAL-610 
FNAL-616 
FNAL-649 
FKAL-650 
FNAL-652 
FNAL-653 
FNAL-660 
FNAL-663 
FNAL-665 
FHAL-666 
FNAL-672 
FNAL-673 
FNAL-687 
FNAL-690 
FNAL-701 
FNAL-701 
FNAL-705 
FNAL-706 
FHAL-710 
FNAL-713 
FNAL-715 
FNAL-720 
FNAL—CDF 
INS-lll-2 
INS-H-3 
INS-H-i) 
INS-15-1 
IBS-15-2 
INS-15-3 
INS-15-11 
INS-16-1 
INS-16-2 
INS-17-1 
INS-17-2 
INS-18-1 
INS-18-3 
KEK-TR-001 
KEK-TH-002 
KEK-010 
KEK-033 
KEK-03" 
KEK-0U5 
KEK-0U9 
KEK-057 
KEK-062 
KEK-06U 
KEK-066 
KEK-071 
KEK-075 
KEK-079 
KEK-080 
KEK-081 
KEK-082 
KEK-083 
KEK-081 
KEK-089 
KEK-092 
KEK-099 
LAHPF-015 
LAHPF-031 
LAMPF-032 
LAHPF-058-120 
LAHPF-066 
LAHPF-085 
LAHPF-131 
LAMPF-190 
LAHPF-19>I 
LAMPF-225 
LAMPF-295 
LAHPF-336 
LAHPF-337 
LAHPF-358 
LAHPF-360 

LAHPF-363 
LAMPF-366 
LAHPF-3S5 
LAHPF-388 

PROPOSAL TO MEASURE THE MAGNETIC MOMENTS OF THE SIGMA+, XI-, SIGMA-, AND OMEGA- HYPERONS USING THE FERMILAB 
NEUTRAL HYPERON BEAM 

A MEASUREMENT OF THE CP VIOLATION PARAMETER ETA+-0 
PROPOSAL TO SEARCH FOR FRACTIONAL CHARGE PARTICLES FROM A MAGNETIZED BEAM DUMP 
HIGH-MASS STATES DECAYING INTO PHI PI AND PHI PHI PRODUCED CENTRALLY IN 300 GEV/C PI- P INTERACTIONS 
MEASUREMENT OF DIRECT PHOTON PRODUCTION IN HADRON-NUCLEUS COLLISIONS 
STUDY OF B PARTICLE AND CHARMED PARTICLE PRODUCTON AND DECAY USING A HIGH RESOLUTION STREAMER CHAMBER 
A MEASUREMENT OF NUCLEAR CALIBRATION CROSS SECTIONS FOR PROTONS BETWEEN 100 AND 1000 GEV 
AN EXPOSURE OF THE 15-FOOT BUBBLE CHAMBER WITH A NEON-HYDROGEN MIXTURE TO A WIDEBAND NEUTRIfcD BEAK FROM THE 

TEVATRON 
NEUTRINO INTERACTION STUDIES WITH A HEAVY LIQUID BUBBLE CHAMBER AT TEVATRON ENERGIES USING A BEAM DUMP TECHNIQUE 

TO PRODUCE THE NEUTRINO BEAM 
THE MULTIMUON SPECTROMETER AT THE TEVATRON 
SEARCH FOR THE NUTAU AND STUDY OF HUE AND ANUE INTERACTIONS 
PROPOSAL TO STUDY NUCLEON STRUCTURE FUNCTIONS AT HIGH Q SQUARED 
SEARCH FOR CHARM PRODUCTION IN HADRON INTERACTIONS 
NEUTRINO PHYSICS AT THE TEVATRON 
A PROPOSAL TO MEASURE CHARM AND B DECAYS VIA HADRONIC PRODUCTION IN A HYBRID EMULSION SPECTROMETER 
PROPOSAL TO STUDY THE EFFECT OF BENT CRYSTALS ON CHANNELING NEAR THE CRITICAL RADIUS OF BENDING 
COMPARISON OF POLARIZATIONS OF INCLUSIVELY PRODUCED LAMBDAS AND ANTILAMBDAS BY PROTONS, ANTIPROTONS, KAONS AND 

PIONS ON HYDROGEN 
HUON SCATTERING WITH HADRON DETECTION AT THE TEVATRON 
EMULSIGN EXPOSURE TO SIGMA MINUS BEAM AT FERMILAB 
A STUDY OF HADRONIC FINAL STATES PRODUCED IN ASSOCIATION WITH HIGH-PT JETS AND HIGH-MASS DIHUONS 
CHI MESON PRODUCTION BY HADROHS 
HIGH ENERGY PHGTOPRODUCTION OF STATES CONTAINING HEAVY QUARKS AND OTHER RARE PHENOMENA 
STUDY OF HADRONIC PRODUCTION AND SPECTROSCOPY OF STRANGE, CHARM, AND BOTTOM PARTICLES AT THE TEVATRON 
A SEARCH FOR NEUTRINO OSCILLATIONS WITH (DELTA M)"2 GREATER THAN 10 EV«2 
INTEGRATED PROPOSAL ON FIRST ROUND EXPERIMENTS WITH THE POLARIZED BEAM FACILITY 
A STUDY OF CHARMONIUH AND DIRECT PHOTON PRODUCTION BY 300 GEV/C ANTIPROTON, PROTON, PI*, AND PI- BEAHS 
A PROPOSAL TO MEASURE DIRECT PHOTON PRODUCTION AT TEVATRON ENERGIES 
MEASUREMENTS OF ELASTIC SCATTERING AND TOTAL CROSS SECTIONS AT THE FERHILAB PBAR-P COLLIDER 
PROPOSAL FOR A SEARCH FOR HIGHLY IONIZING PARTICLES FOR THE DO AREA AT FERMILAB 
PRECISION MEASUREMENT OF THE DECAY SIGHA > N E- NU 
PROPOSAL TO SEARCH FOR +1/3 E STABLE PARTICLES USING CRYOGENIC SOURCES 
THE FERMILAB COLLIDER DETECTOR FACILITY (CDF) 
PION, P, DEUTERON PHOTOPRODUCTION OFF NUCLEI 
MEASUREMENT OF THE DIFFERENTIAL CROSS SECTION FOR THE REACTION GAMMA P > ETA P BY TAGGED PHOTON BEAH 
MEASUREMENT OF THE POLARIZED TARGET ASYHMETRY OF THE REACTION GAMMA N > PI- P IN THE SECOND RESONANCE REGION 
MEASUREMENT OF THE RECOIL PROTON POLARIZATION IN THE REACTION GAMMA P — > PIO P 
MEASUREMENT OF GAMMA P > (PI+/- OR P) + ANYTHING BY TAGGED PHOTON BEAM 
MEASUREMENT OF THE BACKWARD DIFFERENTIAL CROSS SECTION FOR {GAMMA, P) REACTION Or'F DEUTERIUM AND CARBON 
PHOTOPHODUCTION OF L- L+ OFF NUCLEI 
MEASUREMENT OF POLARIZED TARGET ASYMMETRY IN THE REACTION GAMMA DEUT > P N IN THE ENERGY RANGE BETWEEN 300 AND 

650 MEV 
MEASUREMENT OF PI- PHOTOPRODUCTION RATE ON NUCLEUS TARGET 
MEASUREMENT OF DIFFERENTIAL CROSS SECTION FOR PROTON COMPTON SCATTERING 
STUDY OF QUASI-FREE DEUTERONS IN LIGHT NUCLEI 
STUDY OF PHOTODISINTEGRATION OF INTERNUCLEAR QUASI-FREE DEUTERONS 
MEASUREMENT OF DIFFERENTIAL CROSS SECTION OF GAMMA DEUTERIUM > PIO DEUTERIUM REACTION 
STUDY OF ELECTRON-POSITRON ANNIHILATION PHENOMENA BY A DETECTOR WITH PARTI CL1; IDENTIFICATION 
TRISTAN E+ E- EXPERIMENTS BY VENUS COLLABORATION 
SEARCH FOR RARE DECAY MODES K+ — > PI+ NU ANU, K+ — > PI* 2GAMMA, AND K+ — > PI* AXION 
MEASUREMENT OF AP P TOTAL CROSS SECTION ALD FORWARD ELASTIC SCATTERING AT 396-737 MEV/C 
MEASUREMENT OF THE POLARIZATION FOR THE REACTIONS K+ N — > K+ N, KO P AT 1.06, 1.28, 1.39, AND 1.JJ9 GEV/C 
PRODUCTION OF DIRECT ELECTRONS IN P NUCLEUS COLLISIONS AT 13 GEV/C 
PRODUCTION OF POLARIZED LAMBDA PARTICLES AND THEIR BETA DECAYS 
STUDIES OF P P INTERACTIONS IN THE MOMENTUM RANGE 0.9-2.0 5EV/C 
STUDY OF AP P REACTIONS IN THE 3 TO 5 GEV/C REGION 
STUDY OF 2PI, 3PI STATES IN PI- P INELASTIC FORWARD SCATTERING 
MEASUREMENTS OF PIO, ETA, OMEGA, PHI, AND DETECTION OF X0(2800) AT HIGH PT 
SEARCH FOR BARYONIUM STATES IN ANTIPROTON-NUCLEON INTERACTIONS 
MEASUREMENTS OF POLARIZATION PARAMETERS IN ELASTIC PROTON-NEUTRON SCATTERING 
CALIBRATION OF ELECTRON/PION IDENTIFICATION EFFICIENCY IN THE BUBBLE CHAHBER 
STUDY OF DEUTERIUM-PROTON REACTIONS FROM 2.0 TO U.O GEV/C 
ASYMMETRY IN THE ELASTIC SCATTERING OF K+ AND PI+ FROM DEUTERIUM NEAR 1.5 GEV/C 
NUCLEAR REACTIONS WITH HIGH ENERGY PARTICLE BEAHS 
MEASUREMENT OF PI DEUTERIUM ELASTIC SCATTERING 
STUDY OF HADRON-NUCLEUS INTERACTIONS WITH EMULSION CHAMBERS 
SEARCH FOR A HEAVY NEUTRINO EMITTED IN K+ — > M'J* NU DECAY 
MEASUREMENTS OF ASYMMETRY PARAMETER IN SIGMA+ > P GAMMA DECAY 
STUDY OF HU* POLARIZATION IN K-MU-2 DECAY 
ELASTIC SCATTERING AND TOTAL CROSS SECTION MEASUREMENTS OF PROTON ON HYDROGEN, DEUTERIUM, AND HELIUM 
A NEUTRINO EXPERIMENT TO TEST HUON CONSERVATION 
PRECISION MEASUREMENT OF THE PROCESSES PI* > PIO E+- NU 
MEASUREMENT OF PI- P > GAMMA N, AND MEASUREMENT OF THE POLARIZATION ASYMMETRY AND THE DIFFERENTIAL CROSS 

SECTION OF PION NUCLEON CHARGE EXCHANGE FROM 160 TO 500 MEV 
NEUTRON-PROTON POLARIZATION MEASUREMENTS WITH A POLARIZED TARGET; PHASE II, THE N-P SPIN CORRELATION OBSERVABLE, 

CZNN(THETA) 
GAMMA-NEUTRINO CORRELATION AFTER HEGATIVE-HUOH CAPTURE 
A STUDY OF THE PI* D > P P REACTION AT PION ENERGIES 10-60 MEV 
A PRECISION MEASUREMENT OF THE PI-/PIO MASS DIFFERENCE 
PROTON-PROTON D, R, AND A MEASUREMENTS 
A STUDY OF NEUTRINO-ELECTRON ELASTIC SCATTERING 
STUDY OF THE PION-DEUTERON SINGLE CHARGE-EXCHANGE REACTION D(PI-,PI0)2N 
STUDY OF THE SPIN DEPENDENCE OF PROTON-PROTON PIOH PRODUCTION REACTIONS 
MEASUREMENT OF THE CROSS SECTION FOR PI- P > PI- PI+ N AT 200 AND 229 MEV 
ELASTIC SCATTERING OF PIONS FROM DEUTERIUM 
THE MEASUREMENT OF THE POLARIZATION TRANSFER COEFFICIENTS D/T AND A'/T AT 800 HEV FOR THE REACTIONS D[P,N)2P, 

LX6(P,N)BE6, AND BE9(P,H>ES 
MEASUREMENTS OF PI+ P AND PI- P ELASTIC SCATTERING 
NONRESONANT PION PRODUCTION IN THE REACTION H P > PI- P P 
MEASUREMENT OF THE POLARIZED P N ANALYZING POWER, A/Y(THETA), FROH 10-70 DEG THETA CM. 
LOW-ENERGY PION ELASTIC SCATTERING FROM THE PROTON AND DEUTERON AT 180 DEGREES 
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SERP-E-140 
SERP-£-lii2 
SERP-E-U13 
SEBP-E-1UU 

FOR PROTON-PHOTON AND PROTON-NEUTRON 
E+ GAMK* 

A MEASUREMENT OF THE TRIPLE-SCATTERING PARAMETERS D, R, A, R<, AND 
SCATTERING AT 600 KEV 

SEARCH FOR THE RARE DECAY MU+ > E+ E+ E-, AND SEARCH FOR THE LEPTON FLftVOR-VIOLATING DECAY MU* . 
GAMMA 

A MEASUREMENT OF THE POLARIZATION TRANSFER COEFFICIENTS D/T(0 DEC) AND A'/TtO DEG> IB THE REACTION P P — > N X 
AT 800 MEV 

A MEASUREMENT OF THE TRIPLE-SCATTERING PARAMETER D/T FCR THE CHARGE-EXCHANGE REGION IN N P SCATTERING 
SENSITIVE SEARCH FOH HU > E- CONVERSION 
SEARCH FOR THE DECAY MUON > ELECTRON GAMMA 
HIGH-PRECISION STUDY OF THE MU+ DECAY SPECTRUM 
MEASUREMENT OF THE OUASI-FREE P N AND P P AND FREE P P ANALYZING POWERS, 500-800 MEV 
ANALYZING POWER AND DIFFERENTIAL CROS." SECTIONS FOR THE HEACTIONS P P > D PI* AND P D — > 7 PI* AT AEOIIT 600 

MEV AND UOO MEV 
PI* AND PI- ELASTIC SCATTERING FROM DEUTERIUM 
POLARIMETER CALIBRATIONS AND SEARCH FOR ENERGY-DEPENDENT STRUCTURE IN P P ELASTIC SCATTERING VIA CROSS SECTION, 

ANALYZING POWER, AND WOLFENSTEIN PARAMETER MEASUREMENTS 
MEASUREMENTS OF LONGITUDINAL CROSS SECTION DIFFERENCE FOR LONGITUDINAL POLARIZED BEAM AND TARGET; DELTA-SIGMA/L 

FOR (1) P P, (L'J P DEUT, AND (3) N P-
MEASUREMENT OF THE TOTAL CROSS SECTION DIFFERENCE FOR PROTON-PROTON AND PROTON-NEUTRON SCATTERING IN PURE 

TRANSVERSE INITIAL SPIN STATES IN THE 400-800 MEV REGION 
D1BARY0N RESONANCES IN PION PRODUCTION 
POLARIZED BEAM AND TARGET EXPERIMENTS IN THE P P SYSTEM. PHASE I. A/Y AND A/YY FOR THE D Pl-t CHANNEL AND A/YY FOR 

THE ELASTIC CHANNEL FROM 500 TO 800 hEV 
POLARIZED BEAM AND TARGET EXPERIMENTS IN THE P P SYSTEM; PHASE II. MEASUREMENTS OF A/ZZ AND A/XZ FOR THE D PI* 

CHANNEL AND FOR THE ELASTIC CHANNEL FROM 500 TO 600 MEV 
INVESTIGATION OF THE SPIN FORM FACTOR OF TRITIUM AND HELIUM-THREE 
P P ELAST7C SCATTERING AT 80D AND 500 MEV 
A STUDY OF THE PI* D > ? P REACTION AT PION ENERGIES 5-20(1 MEV 
PI+- ELASTIC SCATTERING FROM DEUTERIUM AT 237 MEV 
MEASUREMENT OF P P AND P D ELASTIC SCATTERING IN THE COULOMB INTERFERENCE REGION BETwEF.N ^00 AND 800 KEV 
FREE-FORWARD N P ELASTIC-SCATTERING ANALYZING POWER MEASUREMENTS AT 500 KEV 
MEASUREMENT OF D(THETA) IN P N AND N P SCATTERING AT 800, 650 MEV AND OTHER ENERGIES WITH ASSOCIATED P P 

MEASUREMENTS 
A DIBASYON SEARCH AT EPICS 
MEASUREMENT OF PARITY VIOLATION IN THE P-NUCLEON TOTAL CROSS SECTIONS AT 800 MEV 
SPIN MEASUREMENTS IN P D ELASTIC SCATTERING 
A MEASUREMENT OF THE WOLFENSTEIN POLARIZATION PARAMETERS D/LL, D/SL, K/LL, AND fi/SL FOR P P ELASTIC SCATTERING 
A MEASUREMENT OF THE VECTOR POLARIZATION OF THE DEIITERON IN THE REACTION P ? — > D PI* 
A SEARCH t-OR OSCILLATIONS USING MUON NEUTRINOS 
A SEARCH FOR NEUTRINO OSCILLATIONS AT LAMPF 
A NEUTRON OSCILLATION EXPERIMENT AT LAMPF 
A SEARCH FOR NEUTRINO MIXING VIA NONEXPONENTIAL PI — > MU NU DECAY 
MEASUREMENT OF A LOWEH LIMIT FOR THE SUBTHRESHOLD PRODUCTION rT KAONS KITH 800-MFV PROTONS 
THE MEASUREMENT OF THE POLARIZATION TRANSFER COEFFICIENTS A'.T AND D/T AT «00, 6S0, AND 80C MEV FOR THE REACTION 

D(P,N)2P 
THE MEASUREMENT OF THE INITIAL STATE SPIN CORRELATION PARAMETERS C/LL AND C/SL IN N P ELASTIC SCATTERING AT 500, 

650, AND 800 HEV 
SEARCH FOR DIBARYON RESONANCES IN THE REACTION PI D > P PI N AT PLAB 200 TO 600 MEV/C 
MEASUREMENT OF DELTA-SIGMA/L IN FREE HEUTRON-PROTCN SCATTERING AT 500, 650, AND 800 MEV 
SPIN CORRELATIONS IN THE REACTION P<D,D)P AT 500 MEV 
A. NEUTRON COUNTER CALIBRATION USING TAGGED NEUTRONS FROM THE REACTION PI- D — > N N, AND B. FEASIBILITY STUL 1; 

MEASUREMENTS OF TEE DIFFERENTIAL CROSS SECTION FOR PI- D — > U N TO TEST CHARGE SYMMETRY AND ISOSPIN 
INVARIANCE 

A MEASUREMENT OF THE DEPOLARIZATION, THE POLARIZATION, AND THE POLARIZATION ROTATION PARAMETERS AND THE ANALYZING 
POWER FOR THE REACTION P P > P PI* N 

SEARCH FOR THE C-NONINVARIANT DECAY PIO — > 3 CAMMA 
TO CATCH A DEMON 
NUCLEON DECAY EXPERIMENT WITH A MODULAR FLASH CHAMBER DETECTOR 
THE HOHESTAKE GOLD MINE EXPERIMENT 
THE UTAH MINE EXPERIMENT 
THE IHVINE-MICHIGAN-BROOKHAVEN EXPERIMENT 
KEK-(UT) EXPERIMENT ON PROTON DECAY 
VHE KOLAR GOLD FIELD EXPERIMENT 
THE MONT BLANC EXPERIMENT 
THE SOUDAN II EXPERIMENT 
STUDY OF MUON CHARACTERISTICS IN NEUTRINO INTERACTIONS 
STUDY OF CHARGE-EXCHANGE MESON SCATTERING PROCESSES ON NUCLEONS IN MOMENTUM RANGE < 20 GEV/C 
MEASUREMENT OF LAMBDA MAGNETIC MOMENT 
STUDY OF LARGE FT PARTICLE PhODUCTIGN IN P NUCLEON < ̂ .LlSl'JNS AT 70 GEV 
STUDY OF HYPERCHARGE EXCHANGE s 1TTEHING PROCESSES 
SEARCH FOR CHASM 
STUDY OF HADRON INTERACTIONS IN ENERGY RANGE 20-UO GEV 
STUDY OF NEUTRINO AND ANTINEUTRINO INTERACTIONS WITH NUCLEI 
SEARCH FOH NEW SHORT-LIVED PARTICLES IN NEUTRINO INTERACTIONS BY PHOTOEMULSION 
POLARIZATION MEASUREMENT IN CHARGE-EXCHANGE REACTIONS AT UO GEV/C 
STUDY OF CHARGED PARTICLE RARE DECAYS 
STUDY OF CHARGE-EXCHANGE REACTIONS AT SMALL MOMENTUM TRANSFER 
RELATIVISTIC POSITHONIUM PHYSICS 
EXPERIMENTS WITH HYPERON BEAMS 
SEARCH FOR DECAY OF PARTICLES WITH MEAN LIFETIMES 10»*(-11) TO 10**1-12) SFC 
STUDY OF HADRON ATOMS AND ELEMENTARY PA.iTICLE PROPERTIES USING A CRYSTAL-DIFFRACTION SPECTROMETER AT THE 

SEHPUKHOV PROTON SYNCHROTRON 
LIQUID ARGON DETECTOR FOR MADRONS AND GAMMAS 
INVESTIGATION OF POSSIBILITY OF BENDING AND COOLING OF BEAMS BY SINGLE CRYSTALS. DESIGN OF NEW TYPE DETECTORS FOR 

CHAHGED PARTICLES 
PROPOSAL TO EXTEND THE 32 GFV/C K* P EXPERIMENT ON THE MIRABELLE BUBBLE CHAMBER UP TO 1 MILLION PICTURES 
STUDY OF RARE ELECTROMAGNETIC DECAYS OF MESONS 
CflOSS SECTION MEASUREMENT OF INCLUSIVE PSIPRIMEt3700) PRODUCTION ON NUCLEI AND J/PSI PRODUCTION ON P 
NEUTRINO DETECTOR 
STUDY OF MULTIPARTICLE AP P INTERACTIONS AT 32 GEV/C WITH STATISTICS OF 10 EVENTS/MICROBARN IN MIRABELLE 
STUDY OF ANTIDEUTERON-PROTON AND ANTIDEUTERON-DEUTERON INTERACTIONS IN LUDMILLA 
STUDY OF CHARGE-EXCHANGE REACTI0N5 AND SEARCH FOR NEW PARTICLE* 
INVESTIGATIONS OF ELECTROMAGNETIC DECAYS OF MESCNS 
STUDY OF THE PION STRUCTURE IN THE RADIATIVE SCATTERING REACTION ON NUCLEI 
MEASUREMENTS OF THE SLOW ANTIPROTON YIELD IN 70 GEV PROTON INTERACTIONS 
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BEAM-TARGET-MOMEP.TUM INDEX 

REAM AND TARGET LAI MMKNTUM 
OR MOMENTUM RANGE 

|GEV,C1 

EXFERIMENT K l M AND TARGET LA» MOMENTUM 
OR MOMENTUM RANGE 

tCEV/O 

EXPERIMENT 

GAKHA ? < i - 3 I N S - 1 5 - 2 NUHU NUCLEUS 0 . 250.0 F N * L - 5 9 1 
GAHHA P < 2 0 0 . 0 CEHN-NA-011 NUHU NUCLEUS 0 . 2 6 0 . 0 CERN-WA-018 
GAMMA P 0 . 6 L i I N S - 1 5 - 1 NUKU NUCLEUS 0 . 5 1.5 CERN-PS-18 I 
GAHHA P o.s 1 . 0 I N S - 1 U - 3 NUHU NUCLEUS 0 . 5 3 - 0 CSRN-PS-180 
GAHHA P 1.2 I N S - 1 7 - 1 NUHU NUCLEUS 5 . 0 2 0 . 0 SERP-E-111 
GAMMA F 2 0 . 0 SLAC-BC-072 NUHU NUCLEUS 1 0 . 0 2 0 . 0 SERP-E-107 
GAHHA ? 2 0 . 0 S L A C - B J - 0 7 3 NUKU NUCLEUS 1 0 . 0 1 0 0 . 0 CERN-WA-059 
GAMKA ? 2 0 . 0 7 0 . 0 CERN-WA-057 NUHU NUCLEUS 1 0 . 0 1 0 0 . 0 FNAL-531 
GAHHA P " 0 - 0 1 1 0 . 0 FNAL-516 NUHU NUCLEUS 1 0 . 0 1 0 0 . 0 FNAL-561 
GAMMA ? 7 0 . 0 2 0 0 . 0 CERN-WA-069 NUHU NUCLEUS 1 0 . 0 2 0 0 . 0 CEFN-WA-017 
GAHHA F 5 0 - 0 1U0 .0 FNAL-612 NUHU NUCLEUS 1 0 . 0 2 0 0 . 0 FNAL-515 
GAMMA ? > 1 0 0 . 0 CERN-NA-021 NUHU NUCLEUS 1 0 . 0 2 5 0 . 0 FNAL-636 
GAKMA N 0 . 5 0 . 9 I N S - H - 1 NUHU NUCLEUS 1 0 . 0 1 0 0 . 0 FNAL-632 
GAHHA S'JCLEON 1 0 . 0 1E0.0 CERN-NA-001 NUHU NUCLEUS 2 0 . 0 6 0 0 . 0 FNAL-652 
GAMMA "HUT 0 . 2 I N S - 1 3 - 3 NUHU NUCLEUS 2 5 . 0 CERN-HA-022 
GAKMA CSUT 0 . 5 0 . 6 I N S - 1 6 - 1 NUHU NUCLEUS 2 5 . 0 2 5 0 . 0 FNAL-616 
GAMMA ZtU~ o . t 0 . 6 I K S - 1 5 - 3 NUHU NUCLEUS > 6 0 . 0 FNAL-553 
GAHHA BE I C O 2 0 0 . 0 FNAL-101 NUHU NUCLEUS 6 5 . 0 CERN-WA-022 
GAKHA NUCLEUS p . 3 0 0 . 0 FNAL-156 NUMU NUCLEUS 2 0 0 . 0 CERN-WA-022 
GAMMA NUCLEUS 0 . ? 0 - 6 I N S - 1 1 - 2 NUHU ? FNAL-356 
GAMMA NUCLEUS 0 . ? 0 . 5 I N S - 1 7 - 2 NUHU 0 . 5 . 3 E - 0 2 LAHPF-615 
GAMMA NUCLEUS 0 . ? 0 . 5 I N S - 1 6 - 1 NUHU 0 . 1 . 0 BNL-775 
GAMMA NUCLEUS 0 . 2 1.0 I N S - 1 6 - 2 NUHU 0 . 7 . 0 BNL-776 
GAMMA NUCLEUS o . i O.S I N S - 1 5 - 3 NUKU 6.0C.-02 0 . 2 H H P F - 6 3 8 
GAMMA NUCLEUS 0 . 7 1.0 I N S - 1 5 - 1 NUKU 0 . 5 3 . 0 CERN-PS-169 
GAHHA NUCLEUS 1? J 1 6 0 . 3 CERN-NA-00 1 ANUHU E- 0 . 1 2 . 0 B N L - 7 3 1 
GAMKA VJCLEL'S 2 0 . 0 5 0 - 0 CERN-WA-058 ANUHU E- 0 . 2 0 0 . 0 FNAL-180 
GAHHA KUCLEI'S 2C0.C 5 0 C . 0 ?NAL-6e7 ANUHU E- 0 . 2 3 0 . 0 F N A L - 5 9 1 

ANUMU E- 0 . 2 6 C . 0 CERN-HA-016 
ANUMU E- 1 0 . 0 1 0 0 . 0 FNAL-253 

B N L - 7 3 1 
CERN-HA-021 

MOMENT!M RANGES FOR NEITRINO AM) ANTINELTftlNU BUMS AJH V ) l ANUMU P 0 . 1 2 . 0 
FNAL-253 
B N L - 7 3 1 
CERN-HA-021 DEFINED VER> «rt5TlAUTKALLV ANUHU P 0 . 1 5 0 . 0 

FNAL-253 
B N L - 7 3 1 
CERN-HA-021 

SU ' i t I C O ?C'Q.O FNAL-616 ANUHU P 0 . 2 0 0 . 0 FNAL-180 
NUE E- 2 . 0 E - 0 2 1 - 3 E - 0 2 LAKPF-225 ANUHU F 0 . 2 3 0 . 0 FNAL-5«1 
NUE E- * " . C 1 0 0 . 0 FNAL-253 AHUMU P 0 . 2 6 0 . 0 CERN-WA-001 
NUE E- " 0 . 0 2 0 0 - 0 FNAL-616 ANUHU P 0 . 2 6 0 . 0 CERN-WA-025 
KUE NE '<'• . 0 20C .0 FNAL-616 ANUHU P 2 . 0 3 0 . 0 SERP-E-015 
NUE NUCLEUS c.= 3-0 CEBH-PS- lBC ANUMU P 2 8 . 0 4 3 . O FNAL-388 
K"E K'JCLEUS 10 . C 2 5 C . 0 FNAL-636 ANUHU P 3 5 - 0 6 1 . 0 FNAL-388 
KLE 0 . 5 . 3 E - 0 ? LAKPF-6«5 ANUHU P 5 0 . 0 1 5 0 . 0 FNAL-380 
ANt'E E- 0 . 2 3 0 . 0 FNAL-5«1 ANUHU P 9 1 . 0 9 5 . 0 FNAL-388 
ANUE E- 1 0 . 0 I O O . : i FNAL-253 ANUHU P 1 3 1 . 0 1 1 3 . 0 FNAL-388 
ANl'E E- 1 0 . 0 2 0 0 . 0 FNAL-616 ANUHU H 0 . 1 2 . 0 B N L - 7 3 1 
ANUE P 0 . 5 . J E - 0 2 LAMFF-615 ANUHU N 0 . 2 0 0 . 0 FNAL-1B0 
fiNUE DEUT 1 . 0 E - 0 2 LAHPF-031 ANUHU N 0 . 2 6 0 . 0 CERN-HA-025 
ANUE NE 1 0 . 0 2 0 0 . 0 FNAL-616 ANUHU NUCLEON 1 0 . 0 6 0 0 . 0 FNAL-619 
ANUE AL 2 . 0 3 0 . 0 SEHP-E-C"5 ANUHU DEUT 0 . 1 0 0 . 0 FNAL-390 
NUHU E- 0 . 1 2 . 0 B N L - 7 3 1 ANUMU DEUT 0 . 2 6 0 . 0 CERN-MA-OOT 
NUHU E- 0 . 1 5 0 . 0 CEFN-WA-021 ANUMU DEUT 0 . 2 6 0 . 0 CEHN-HA-025 
NUHU E- 0 . 2 0 0 . 0 FNAL-053A ANUHU NE 1 0 . 0 2 0 0 . 0 FNAL-616 
NUHU E- 0 . 2 3 0 . 0 FHAL-591 ANUHU NE 2 8 . 0 1 3 . 0 FNAL-388 
NUHU E- 0 . 2 6 0 . 0 CERN-WA-018 ANUHU NE 3 5 . 0 6 1 . 0 FNAL-388 
NUHU £ - 2 . 0 3 0 . 0 SERP-E-0«5 ANUHU NE 5 0 . 0 1 5 0 . 0 FNAL-380 
NUKU E- i n . O 1 0 0 . 0 FNAL-253 ANUHU NE 9 1 . 0 9 5 . 0 FNAL-388 
NUHU P 0 . 1 0 . 0 BNL-737 ANUHU NE 1 3 1 . 0 1 1 3 . 0 FNAL-388 
NUHU P 0 . 1 2 . 0 BNL-7 31 ANUHU AL 2 . 0 1 0 . 0 SERP-E-015 
NUHU P I j . 1 5 0 . 0 CERH-WA-021 ANUHU FE 0 . 2 6 0 . 0 CERN-WA-001 
NUKU P 0 . 2 0 0 . 0 FNAL-05 3A ANUHU FE 0 . 2 6 0 . 0 CERN-WA-018 
NUHU P 0 . 2 6 0 . 0 CERN-WA-001 ANUHU FE 2 . 0 3 0 . 0 SERP-E-015 
HUMU P 1 . 2 6 0 . 0 CERN-KA-025 ANUHU NUCLEUS 0 . 6 . 0 CERN-PS-167 
NUHU P 1 0 . 0 2 0 0 . 0 FHAL-515 ANUHU NUCLEUS 0 . 6 . 0 CERN-PS-168 
NUKU P 2 8 . 0 <n.o FNAL-388 ANUHU NUCLEUS 0 . 2 ^ 0 . 0 F N A L - 5 9 1 
NUHU P 3 S . 0 ha. 0 FNAL-36f i ANUKU NUCLEUS 0 . ^ 6 0 . 0 CERN-WA-01P 
NUHU P 5 0 . 0 1 5 0 . 0 FNAL-3A0 ANUHU NUCLEUS 5 . 0 2 0 . 0 S E R P - E - m 
NUMU P 9 1 . 0 9 5 . 0 FNAL-386 ANUMU NUCLEUS 1 0 . 0 ? 0 . 0 SEHP-E-107 
NUHU P 1 3 1 - 0 1 4 3 - 0 FNAL-388 ANUHU NUCLEUS 1 0 . 0 1 0 0 . 0 CERN-WA-059 
NUHU N 0 . 0 . 2 B N L - 7 0 1 ANUMU NUCLEUS 1 0 . 0 1 0 0 . 0 FNAL-531 
NUHU N 0 . 0 . 1 BNL-706 ANUKU NUCLEUS 1 0 . 0 1 0 0 . 0 FNAL-561 
NUHU N 0 . 1 0 . 0 BNL-737 ANUHU NUCLEUS 1 0 . 0 2 0 0 . 0 CERN-WA-0-7 
NUHU N 0 . 1 2 . 0 B N L - 7 3 1 ANUKU NUCLEUS 1 0 . 0 1 0 0 . 0 F - A L - 6 3 2 
NUHU N 0 . 2 3 0 . 0 FNAL-591 ANUHU NUCLEUS 2 0 . 0 6 0 0 . 0 FNAL-652 
NUHU N 0 . 2 6 0 . 0 CERN-WA-025 ANUHU NUCLEUS 2 5 - 0 2 5 0 . 0 FNAL-616 
NUHU N 2 . 0 3 0 . 0 SERP-E-015 ANUHU NUCLEUS > 6 0 . 0 FNAL-553 
NUHU N 10 .0 2 0 0 . 0 FHAL-515 AHUHU 7 FNAL-356 
NUHU NUCLEON 1 0 . 0 2 0 0 . 0 FNAL-515 ANUHU 0 . 5 . 3 E - 0 2 LAMPF-SIS 
NUHU NUCLEON 1 0 . 0 6 0 0 . 0 F N A L - 6 I 0 ANUHU 6 . C E - 0 2 0 . ? LAMPF-638 
NUHU DEUT 0 . 1 0 . 0 BNL-737 NUTAU NE 1 0 . 0 2 0 0 . 0 FNAL-616 
NUMU DEUT 0 . 2 6 0 . 0 CERN-WA-00 1 NUTAU NUCLEUS 1 0 . 0 2 5 0 . 0 FNAL-636 
NUHU DEUT 0 . 2 6 0 . 0 CERN-WA-025 AHUTAU NE 1 0 . 0 2 0 0 . 0 FNAL-616 
NUHU C I? 0 . 0 . 2 BNL-701 E- P ? SLAC-E-133 
NUHU NE 0 . 2 0 0 . 0 FNAL-053A E- P 6 . 1 SLAC-E-130 
NUKU HE 1 0 . 0 2 0 0 . 0 FNAL-616 B- P 1 1 . 0 SLAC-E-136 
NUHU NE 2 f l .O 1 3 - 0 FNAL-386 E- P 1 t . .2 SLAC-E-130 
NUHU NE 3 5 . 0 6 1 . 0 FNAL-388 E- P 2 1 . 0 S L A C - E - 1 3 6 
NUHU NE 5 0 . 0 1 5 0 . 0 FNAL-380 E- P 2 2 . 6 S L A C - E - 1 3 0 
NUHU NE 91 .0 9 5 - 0 FNAL-388 E- P 2 f l . 5 SLAC-E-136 
NUHU NE 1 3 ' . 0 1 1 3 . 0 FNAL-388 F.- N ? SLAC-E-133 
NUKU AL ?.o 3 0 . 0 SEHP-E-015 E- DEUT ? SLAC-E-133 
NUHU FE 0 . 2 6 0 . 0 CERN-WA-001 E- DEUT 6 . 1 SLAC-E-130 
NUHU FE 2 . 0 3 0 . 0 SERP-E-015 E- DEUT 1 6 . 2 SLAC-E-130 
NUHU FE 3 0 . 0 2 3 0 . 0 FNAL-701 E- DEUT 2 2 . 6 SLAC-E-130 
NUHU PB 0 . 2 0 0 . 0 CERN-UA-0U1 E- NUCLEUS 2 0 . 0 S L A C - E - 1 3 7 
NUKU NUCLEUS n. 6 . 0 CERN-PS-167 E- 1 . 0 1 0 . 0 CERN-PS-16B 
NUHU NUCLEUS 0 . 6 . 0 CERN-PS-16S 1 E- 5 . 0 2 0 . 0 CERN-HA-061 
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BEAM-TARGET-MOMENTUM INI1EX 

R E A M A N D T A R G E T I A B M O M E N T l ^ l 

O f t M O A K M V M R A N G E 
E X P E R I M E N T B H A M A M I T A R I i F I I.AB M O M E M I M 

OR M O M E N T ! M R A M i E 
F V P I W M I M 

I G E V . L I 1 G E V T 1 

f O K E * E " C O L L I D I N G K A M E X P E R I M E N T S , W E G I V E T H E C E N T E R - W - M A S S P I + P 3 0 0 . i l 
H O l ^ . O . - L t t i M O M E N T A R A T H E R T H A N T I E E Q l . l V A L E N T I J I B M O M E N T ! V FOR P I * P 
3 0 0 . i l 
H O l ^ . O F N A L - 6 0 " 

S C A T T E M N G O N A S T A T I O N A R Y T A R G E T . P I * P « * . n . n C E K N - W A - O ^ O 
E + E - '.' 5 L A C - S P - 0 3 1 P I + N s . o ? 0 . o S E P P - E - 1 0 2 
E * F - < 3 0 - 0 K E K - T R - 0 0 1 P I + N ? n . o C E H N - l i A - 0 5 " 
E + E - < 3 0 . 0 K E K - T H - 0 0 ? ! ' I * D E U T 7 . 7 E - 0 ? L A H P F - 3 8 P 
£ + E - 0.2 C E R N - N A - 0 0 7 P U D E U T fi.i£-02 L A H P F - 3 8 6 
E + E - n . ? C E f i f - N A - O C T P T + D E U T Q . f E - i ; ? L A M P F - 3 F 5 
E + E - C.P. C E R N - N A - 0 0 7 P U D E U T n . i L A K P F - 3 P S 
E * E - 0 . 2 C E R N - N A - 0 0 7 P I * D E U T n . i L A K P F - 1 3 1 
E + E - 1 . 5 t . O S L A C - S P - 0 2 9 P I * D E U T n . 1 L A H P F - 5 P P 
E * E - 1 - 5 l * . 2 S L A C - S P - 0 2 1 P U P E U T f 1 . 1 L A » P F - 3 n F 
E + E - ^ . c • a . 2 S L A C - S P - 0 3 0 P U D E U T 0 . 1 I . A h s ' F - m 
E * £ - 1 . 5 S L A C - S P - 0 3 2 P U D E U T n . 1 : A M p P - 1 3 1 
E * E - 1 . 8 S L A C - S P - O ' ? n* DEUT n . i L A H P F - ' f i P 
E + E - 1 . 9 S L A C - S P - 0 3 2 P U D E U T r - . 1 L A H P F - 5 ^ 7 
E + E - 3-7 ?.s P E S Y - L E N A P U D E i I T n.? L A M P F - 5 6 7 
E + E - J * . D 1 P . 0 S L A C - P E P - 0 0 2 ! * : + D E U T ".," L A H P F - 5 6 7 
E + E - i . o 1 8 . 0 S L A C - P E P - 0 0 1 P U D E U T i i . r C . 1 T r . I - 2 0 5 
E + E - 1 . 0 1 8 . 0 S L A C - P E P - 0 0 5 P U D F U T r .? L A M P F - ^ f t ? 
E + E - u.o I f . 0 S L A C - P E P - 0 0 6 P U D E U T n . , ' O . f L A M P F - 6 P ? 
E * £ - u.o ia.o S L A C - F E P - 0 1 2 P U H E U T f . ? L A H P F - 5 6 7 
E + E - u.o 1 8 . 0 S L A C - P E P - 0 2 0 P U D E U T o.P .̂7 S I N - S - 7 3 - 0 1 -
E + E - • J - 5 5 - 6 D E S Y - A H G U S ? U l i E U T n.? L A M P F - 5 ^ 7 
£ * E - a . 5 e.o C E S R - C L E O F U D E U T (3.7 L A M P F - 5 6 7 
E + E - a . 7 5 . 8 C E S R - C U S B P U [>EUT n . ? S i r — H - 7 8 - 1 P 
E * F - 1 . 7 D E S Y - C H Y S T A L - B A L P U D F U T n.P i . 1 H P F - i l ? P 
E * E - ^ . 0 2 0 . 0 D E S Y - P E T R A - C E L L O P U D E ! i T " . 5 r . ^ S I N - R - 7 Q - 0 7 
E + E - ^ . 0 2 0 . 0 D E S Y - P E T R A - J A O E P I * P E L ' T 1"!. ' n . i * L A M P F - 6 0 ' , 
E + E - 5 . 0 2 0 . 0 D E S Y - P E T R A - H A R K . I ?1* P E U T r . ^ S I N - H - 7 5 - 1 P 
E + E - ^.n 2 0 . 0 D E S Y - P E T R A - T A 5 S 0 P I * D E U T 11.' ^ . A M P F - ^ 1 
E* E - 5 . 0 D h S Y - C R Y S T A L - B A L P U P E l ' T f . n l . A M P F - ^ ^ 1 
E + E - f . 0 1 5 - 0 S I . A C - P E P - 0 0 O P U D F U T •" .u L i N - P - f P - l F 
5 * E - h . O 1 6 . 0 C E S Y - P E T R A - F I . U T O P U D F U T r .U ? ; N - R - 7 E - l F 
E + E - 1 U . S S L A C - P F P - O U P U D F U T , . y L A H P F - ' ^ f , 
E + E - 1 - . 5 D E J Y - P E T R A - P L U - 2 P U D E U T 

P U D E U T • ' " 4 
. > I N - S 7 F - i n 

I . A H P F - - = C P 
E * ' . 0 1 0 . n C E R N - P S - 1 8 8 P U P E U T . " ' . - J • ; - K _ p _ - u _ i j ! 
£ + ' • . 0 ? c : C E R N - W A - 0 6 U P U P E U T i " . c . 1 t p K F K - i ' -
M U - P 0 . S T N - h - ? F - 1 ^ - 1 P U 1 -EUT (•.t- l . A K r p - l ^ . 0 

H U - P i , r,. o 2 F O . 0 C E R N - N A - 0 0 2 P U T E U T '" . f. L P H P F - ^ P 
m- p i ? o . o 2 8 0 . 0 C E R N - N A - 0 0 0 P U 1 E U T K E K - 0 & 1 

H U - H E 0 . B N L - - " ^ • ' ] * L i E U T : . 0 1 _<4 C F F N - F S - " - < i 
H U - H E f . S I H - R - F P - 0 3 - 1 P U 1>EI 'T 1 . ^ K E K - 0 ^ 1 
H U - C I ? f O t - l l ? S I N - R - ^ T - O I P ! * D F U T 

L .r. ?f .^ S F P P - E - m 
H U - F E 6 0 0 . 0 F N A ! , - e HO P U 1 E V T . N A L - T > C 

H U - N U C L E U S c. L A f t P F - O P ^ P U HE-J r>.? S : N - R - ? Q - O C 

KV~ N U C L E U S 0 . L A H F F - U 2 1 P U H F ^ |~ ..- L . A M P F - t U r -
H U - N U C L E U S 1 . T R I - 1 D U P U H E ' ".' L A M P F - ^ H 6 
H U - N U C L E U S 0.2 S I N - P - P l - 0 2 P U T F i T r - . ? _ A X p F - S U f -
H U - N U C L E U S t n o . O 2 c 0 . n C E F N - N A - O O i l P U T P I T ".' L ? H P F - 5 ^ I 
H U * E - ? T P I - 1 6 R - 1 Q 7 P I . C • ^ 3 ^ . 0 r ' N A : . - 7 0 f 
M U + A L 0 . 1 B N L - 7 5 U P U N E l r . . n C R h N - W A - f M 
H U + F E fifO.O F N A L - 6 " 0 P U H E 6 1 . C r t P f i - r f A - o - i 
H U + n . L A M P F - 0 1 I P I * HG i o o . , i F N A l . - ^ O ? 
H U + 0 . L A H P F - U 0 0 - l i « 5 P U A U 1 0 ^ . 0 F S A L - c q - 1 

H U * n. L A M P F - U U l i P U N U C L E U S f . P B N L - 6 0 ? 
H U + 1 . L A « P F - i i 5 5 F I * N U C L E I ' S i . r b N I . - T ^ S 
H U + o . T H I - 1 3 7 P I * N U C L E U S n . o i c n . o C E B N - W A - 1 3 S 
M U * 0 . T B I - 1 7 6 - 1 3 * P U N U C L E U S •an . 0 C E R N - W A - O T 2 
H U * V ^ E - O ? T B 1 - 1 5 S P U N U C L E U S T ' s . n F S A I - f - 1 5 
H U + 0 . 1 S I N - R - 7 1 J - 0 5 P U N U C L E I ' S m o . o 3 0 0 . - . C E R N - N A - 0 1 0 
H U O N P 7 ^ 0 . 0 F N A L - * i 6 f ) P U N U C L E U S 1 «•- T . 0 C E H N - N A - 0 0 3 
K U O N N U C L E U S ? P 0 . 0 C E R N - N A - 0 2 B P U N U C L E U S 2 0 0 . n C E P N - S A - O ^ i 
H U O N N U C L E U S 3 2 5 . 0 C E R N - N A - 0 2 8 P U N U C L E U S . • " i r . n F N A 1 - = 6 ^ 
H U O N N U C L E U S 7 ^ 0 . 0 F N A L - 6 6 5 P U N U C L E U S 2 o n , - F N A L - ^ ? 9 
P I O N E - ? ' 0 . 0 C E R N - H A - 0 0 7 P T * h U C L E U S ^ c n . o f E R N - N A - 0 ? 2 
r i O N E - 3 0 0 . 0 C F R N - N A - 0 0 7 P I * H U C L E U S ? t , 0 . r > r S A L - 6 1 « 
P 1 0 H N U C L E U S 3 5 0 . 0 C F P t ; - N A - 0 1 9 P U N U C L E U S ? F n . o C F R N - I J A - O C 
P I + P - . 7 E - 0 ? L A H P F - ^ e f l P I * N U C L E U S c 0 n . c F N A L - t 7 2 
P I * P H . 7 E - 0 2 L A H P F - 3 d « PI* n . L A H P F - 6 5 0 
P I * P o . f F - i ? L A H P F - a R f P U n , T R I - 0 5 ? 
P I * P 0 . 1 L A H P F - 3 f l e P U 9 . 0 F - 0 2 S I N - h - 5 0 - 1 1 
P I * P 0 . 1 L A M P F - ' P R F U n . 1 S I K - P . - 8 2 - 0 1 
F I * P P . 1 L A H P F - 3 6 R P I * 0 . 2 S I N - R - 7 1 - O f l 
P U P 0 . 1 L A K P F - 3 6 P P I * 0 . ? S I N - R - 8 1 - 0 0 
P I * P 0.2 L » - V r F - O 5 8 - ! 2 0 P U n . ? 5 I N - R - 7 8 - 1 3 - 1 
F I * P 0 . 3 O o C E R N - S C - 0 9 " P I * r ^ . u S I N - R - 7 1 - 1 2 
P I * P o.« 0 . 7 L A H P F - 3 6 3 P U O . S L A H P F - 0 3 2 
P I + P 0 . 7 L A H P F - 0 5 F - 1 2 0 P U 1 . 0 1 0 . n C E R N - P S - 1 B P 
P I * P 1 . 5 1 . 9 C E R N - P S - 1 6 0 P U . " • . 0 2 0 . 0 C E R N - P S - 1 6 U 
P U P ? - 5 l l i . O C E R H - T S - 1 5 7 P I O ? S E R P - E - 1 H 0 
P I * P *=.o 2 0 . C S E R P - E - 1 0 ? P I O ; S E R P - E - 1 1 Q 
P I * P 1 6 . 0 S I . A C - B C - 0 6 7 P I O 0 . L A H P F - 7 2 6 
? I + P ? 0 . 0 C E R N - W A - 0 5 ' i P I O T R I - 2 1 7 
P I * P M l . 0 2 0 0 . C C E P N - W A - O O f i P I - p '/ S E P P - E - 1 U U 
P I * P 8 5 . 0 C E R N - W A - 0 7 6 P U P 0 . T R I - 1 8 1 
P I * P 1 0 0 . 0 F N A L - 5 7 7 P I - P 0 . T R I - 2 1 7 
P I * P 1 0 0 . 0 F N A L - 5 9 7 P I - p < B . O K E K - 0 6 H 
P I * P 1 0 0 - 0 3 0 C . G C E R N - N A - O O f l P I - p 7 . 7 E - 0 ? L A H P F - 3 8 8 
P I * P 1 0 0 . 0 3 5 0 . 0 C E R N - N A - 0 2 1 P I - P 8 . 6 E - 0 2 0 . 1 L A H P F - 1 O 0 
P I * P 1 - 7 - 0 F N A L - 5 7 0 P I - p 8 . 7 E - 0 2 L A H P F - 3 8 B 
P U P 2 0 0 - 0 C E R N - W A - 0 7 0 P I - p q . 6 E - n ? L A H P F - 3 8 8 
P I * P 2 0 0 - 0 F N A L - 5 7 7 P I - p 0 . 1 L A H P F - 3 8 8 
P I * P 2 5 0 - 0 C E R N - N A - 0 ? ? P I - P n . 1 L A H P F - 3 B 6 

http://300.il
http://300.il
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•SEAM C D TARGET LAB MOMENTA! 
OR MOMENTA RANGE 

1GEV/C1 

PI- P 
PI- P 
PI- P 
PI- P 
?I- P 
?I- P 

Pi- ? 
F T- P 

PI- r 
PI- p 
PI- P 

?i_ P 
PI- P 
PI- p 
PI- P 
FI- P 
PI- P 
PI- ? 
PI- P PI-

PI- p 
PI- P 
PI- P 

?i- P 
PI- P 
PI- DEUT 
PI- DEUT 
PI- DEUT 
PI- DEUT 
PI- DEUT 
PI- DEUT 
PI- DEUT 
PI- DEUT 
PI- DE'JT 
PI- DEUT 
PI- DEUT 
PI- DEUT 
PI- DEUT 
PI- DEUT 
PI- DEUT 
PI- DEUT 
PI- 1>EUT 
PI- D2UT 
PI- DEUT 
PI- DEUT 
PI- HE3 
PI- HE3 
PI- ::E3 
PI- TFIT 
PI- TflIT 
PI- HE 
PI- BE 
PI- BE 
PI- BE 
PI- ££ 
PI- BE 
PI- C 
PI- WE 
P I - :JE 
P I - HC 

1 . I 
0 . 1 
0 . 1 
0 . 2 O-H 
0 . 2 
0 - 3 0 . 5 
0 . 3 
0 -3 
O. i l 0 . 7 
C.7 
l . 1 
2 . 0 1 1 . 0 
5 . 0 1 5 - 0 
5 . 0 2 0 . 0 
8 . 0 
8 . 0 1 8 . 0 

1 2 . 0 

n.o 
1 J . C 
i 5 . n 
?n.o 
?o.o 
2 0 . 0 
ro.o t o . o 
2 1 . 0 
2 2 . 0 
2 5 - 0 
2 5 . 0 
3 0 . C 
3 3 - 0 
uo.o 
1*0.0 
Jir.o 
i c . o 
un.n 

JIO.O '••'-:.•) 

hi) • 0 
6 0 . 0 

ion -o 
100 -0 
1 0 0 . 0 3 5 0 . 0 
100-0 3 5 0 . 0 
i i * 0 . 0 
Mi-r.O 
1^0-0 
1 5 0 . 0 3 " 5 . 0 
17*1-0 
POO.I) 
2 0 0 . 0 
2 0 0 . 0 
^ 0 0 . 0 
3 0 0 . 1 
3 0 0 . 0 
3 0 0 . 0 
360-'"i 
3 6 0 - 0 
3 6 0 - 0 
3 6 0 . 0 
1 5 0 - 0 

7 . 7 E - ) ? 
5 - 7 E - 0 2 
Q . 5 F - 0 ? 0 . 3 
G . 6 E - 0 ? 

0 . 2 
0 . 3 
0 . 3 

1 .0 
5-0 

»flt).,l 

0 . 
0 . 2 
0 - 3 
0 . 2 
0 - 3 

1 0 0 . 0 
2 0 0 , 0 
2 2 S . 0 
2 2 5 - 0 
2 7 5 - 0 
3 5 0 - 0 
5 3 0 . 0 

3 0 . 0 
6 « . 0 

1 0 0 . 

LAMPF-308 
S I N - R - 8 1 - 0 1 
L A H P F - 3 8 8 
S I N - R - 7 5 - 0 7 - 2 
L A M P F - 0 5 8 - 1 2 0 
CERN-SC-OOU 
L A H P F - 3 3 7 
Lf lHPF-337 
L A H P F - 3 6 3 
LAMPF-058-120 
SERP-E-092 
C E R N - P 5 - 1 5 7 
C E R N - P S - 1 5 3 
S E H P - E - 0 9 1 
BNL-77 1 
B N L - 7 5 5 
CEFN-WA-05K 
B N L - 7 2 6 
B N L - 7 3 ? 
S E F P - E - 1 1 6 
B N L - 7 0 5 
CEHN-WA-007 
SERP-E- lU f l 
S E R P - E - 1 0 5 
BNL-76 9 
BNL-7U7 
S E F P - E - 1 1 6 
S E R P - E - 1 3 1 * 
SFRP-E-1U8 
S E H P - E - l U ? 
CERN-WA-007 
S F F P - E - 1 1 2 
• S E R P - E - 1 1 6 
S E P P - E - 1 U 7 
5 E R P - 5 - 1 1 8 
S E H P - E - 1 3 5 
CEFN-WA-007 
CERN-WA-007 
CERN-WA-067 
FNAL-577 
FNAL-'SO? 
CFRH-NA-02H 
F N A L - 2 5 8 
CEHN-NA-011 
FNAL-570 
CEKH-NA-005 
CERN-NA-OOfl 
F H A L - 6 6 3 
CEhN-iJfl- '-,7n 
FNAL-^77 
FNAL-5PP 
CERN-Nf l -005 
C E R N - N « - 0 1 2 
CERN-WA-070 
F N A L - 6 2 3 
C E R N - N A - 0 1 3 
CFRN-NA-016 
CEHN-NA-027 
F N A L - 5 9 7 
CERN-WA-070 
LAMPF-3S8 
LAKPF--53B 
LAHPF-2Q5 
LAMPF-388 
LAMPF-388 
LAMPF-38S 
LAMPF-3PB 
S I N - H - 8 1 - 0 1 
LAHPF-38B 
LAKPF-U78 
LAHPF- t -eo 
LAHPF-5B1 
I .AKPF-5P1 
L A M P F ^ f l 
KEV.-083 
I . A H P F - 3 5 * 
L.AHPF-35P 
C E K f i - P S - ^ O 
S E R P - E - 0 9 1 
F N A l . - 7 P t 

- S I N - R - 7 9 - 0 5 
LAMPF-546 
[ .AHHF-5"6 
LAKPF-5U6 
LAMPF-5»6 
CERH-NA-"11 
F N A L - 5 6 7 
FNAL-G10 
FNAL-326 
F f iAL-650 
CERN-WA-077 
F N A L - 7 0 6 
CEHH-HA-051 
CERK-WA-051 
FNAI.-597 

BEAM AND TARGET LAB MOMENT! M 
( « MOMESHM RANGE 

(GEV 'C> 

FAPFjtniEM 

PI- MG 
PI- SI 
Pl- CU 
PI- CU 
PI- CU 
PI- CU 
PI- SN 
PI- HT 
PI- AU 
PI- AU 
PI- PB 
Pl- NUCLE'JS 
PI- NUCLEUS 
PI- NUCLEUS 
PI- NUCLE'JS 
PI- NUCLEUS 
PI- NUCLEUS 
PI- NUCLEUS 
PI- NUCLEUS 
FI- NUCLEUS 
PI- NUCLEUS 
?I- NUCLEUS 
PI- NUCLEUS 
?I- NUCLEUS 
PI- NUCLEUS 
?I- NUCLEUS 
PI- NUCLEUS 
PI- NUCLEUS 
PI- NUCLEI'S 
PI- NUCLEUS 
PI- NUCLEUS 
PI- NUCLEUS 
PI- NUCLEUS 
P:- NUCLEUS 
PJ- NUCLEUS 
PI- NUCLEUS 
PI- NUCLEUS 
?t- NUCLEUS 
PI- NUCLEUS 
FI- NUCLEUS 
PI- NUCLEUS 
=•[- NUCLEUS 

K+ N 
'<•€ N 
K+ N 
tc+ N 
K. 1>EUT 
K* DEUT 
K* Dtyl 
K* MG 
'< + AU 

*;* NUCLEUS K+ NIIC:.EUS 
K+ NUCLEUS 
K + NUCLEUS 
K + NUCLEUS 
K- NUCLEUS 

3 6 0 . 0 
2 0 0 . 0 

2 0 . 0 
3 0 . 0 
1*0.0 

2 2 5 . 0 
^ 2 5 . 0 
2 2 ^ - 0 
1 0 0 . 0 
3 6 0 . 0 
1 0 0 . 0 2 0 n . O 

< i - . 3 
0 . 6 
1 .0 

2 0 . 0 
2 0 . 0 1 5 0 . " 
3 0 . 0 
3 0 . 0 
JJO.O 
UO.O 
1*0.: 

B 

HUGO 
(IKF.LlA 7 
OMEfIA '? 
F.TAPHIHE 7 
PHI ? 
A1(1270)- ? 
Di I2S5) ? 
FPRIME 7 
A3! 16SP)- ? 
UF2I(*»H60> ? 
U P S K 10020', ? 
K+ P 1 1 .P 
K+ P :2.o 
Y.* P i? .1 
K+ F 70.0 
K* P 100 .0 
K+ P 100.0 
K. P V17.0 
K+ P 2CP.0 
K* P 2=n.O 

cc . n 

100 .0 300.O 
l O n . o 3 5 0 . 0 
1 2 ^ . 0 

2 0 0 . 0 
2 " " . 0 
2 0 0 . 0 

= .0 20.P 
r' .0 20.0 

"•=.0 
lon.o 
I^O.P 

1 .<=• 

'•.0 20.0 
100.0 
IOP.C 

O.R 
20.0 15O.0 
•>Q.Q 

POP." 
"=.i.o 
soo.o 

0. 
<0.5 
0.7 

?.o 20.0 

FNAL-597 
CERN-NA-032 
S E F P - E - 1 1 S 
S E R P - E - 1 1 8 
5 E E P - E - 1 U 8 
F N A L - 3 2 6 
F N A L - 3 2 6 
F N A L - 3 2 S 
F r ; A L - 5 0 ? 
FHAL-597 
CERN-NA-02 r ' 
KEK-C82 
B N L - 6 0 2 
S E R F - E - 1 2 7 
S E R P - E - 1 1 8 
CERN-WA-035 
CERN-WA-072 
SEHP-E-1U8 
S E P F - F - 1 U 3 
5 E R P - E - U ? 
S E R P - Z - 1 3 5 
F N A L - 6 1 5 
CEFH-HA-01C 
F N A L - 2 5 8 
F K A L - 5 3 " 
CLRN-NA-003 
FNAL-272 
CEHN-NA-OO^ 
F N A L - " 9 0 
F N A L - 5 1 5 
F N A [ . - ^ 6 C 

F N A L - 6 1 S 
CFRN-JiA-00 3 
C E R S - H A - O i -
FNAL-272 
r . \ -AL-5"5 
CERN-NA-OS=. 
C E F N - W A - ^ 6 ' 
CEPri-WA-w" 7 ! 
C E P N - - A - Q 7 5 
FNAL-fifi l 
F H A L - 6 ' J 2 
S E R F - E - 1 1 ^ 
S 3 N - a - 7 S - 1 5 - 1 
S 1 N - R - 6 2 - 0 3 - 1 
C E R N - P 5 - 1 8 8 
C E P N - P S - 1 6 « 
S E R F - : - : - 1 3 " 
. - .EFF-E-1A6 
S E R P - E - U O 
S E H P - E - ^ u 
5 E P P - E - 1 3 " 
S F P P - E - 1 1 J 0 
S E h P - E - I U * 
S E P P - E - 1 " 2 
S F F P - E - 1 U 2 
S E R P - E - l u a 
OESY-CRYSTAL-PAL 
DESY-CfiYSTAL-BAL 

CERN-WA-055 
S E B P - E - 1 3 3 
CERN-WA-027 
F N A L - 5 7 7 
FNAL-SQ-
FNAI . -S70 

CERN-NA-022 
KEK-O^U 
K E K - i l i a 
KFK-03J* 
KEK-03H 
S E F P - E - 0 Q 1 
S E F P - E - 1 0 2 
FNAL-5B C -
F N A L - 5 S C 

F N A L - C P 5 
K E K - O r l 
K F K - 0 ? 1 
S E R P - F - 0 Q 1 
FKAL-5Q7 
FHAL-537 
B N L - 6 9 2 
CERN-WA-Oj^ 
CERN-WA-Of1 
F K A L - 5 6 * 
CERN-NA-022 
F N A L - 6 7 ? 
KEK-09Q 
KEK-08Q 
K E K - 0 1 0 
C E F N - P S - l f U 
B N L - f 3 t ' 
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BEAM-TARGET-MOMENTliM INUEX 

ilLAM 4\I> TUKiET L4B MOMKMVM 
IM \xn*:\Ti'M R4V;K 

«C;EV/O 

KM'ERIMl VI 

K- DEUT 

*-VJEUT 

'<-HE K- LI6 
K- C 
K- 0 
K- IB 
K- NUCLEUS 
K- NUCLEUS 
K- NUCLEUS 
K- NUCLEUS 
K- IIUCLEU5 
K- NUCLEUS 
K- NUCLEUS 
K- NUCLEUS 
K- NUCLEUS 
K- NUCLEUS 

'<-NUriP"? K- NUCLEUS 
K- NUCLEUS 
K- NUCLEUS 

"0 .0 
UO.O 

V.- 2 .0 ?C.O 
KAON E- 2 f0 .3 
KAON E- 300-0 
MESOH(UHSPEC)- ? 
PlttnovpnoiON riHiJiNv, BKAM KXITKIMEVIS 41 
OKDERED iV THE EQIH ilJ:V| UK MOMKMVM HHC 
ST4TION4HY T«(;iT RATIfKR TH4N ti\ TIIK *Tl 41 I 
\w\w:vnAi 
p p . J . ; 

F.NAL-O'i 
CEP-N-NA-mi 
BNL.-696 
FNAL-617 
FNAL-"^ 
KHAL-6?1 
CEHN-hA-(H1 
CEhK-PS-l6h 
BHl-7rp 
BNL-^Q 
E N L - ^ 

CEBK-• PS-
KNi.-' :"̂  :".EhF--E-( 

• WA-
PLAC--E-' 
CES.N-.*A-
rtK!'-• K - ' 
CERN-•hA-
CEF.N-• W A -
SEHP-• E-1 

SEhp. -E- 13 L 

-»A-• 00^ 
FNAL-- K p K 

-«A-• O f " 
FN AI • -^71 
FNAL--C.flt 
CEFV -WA--o?P 
r N AL-t.se 
PHA 1,---',6-

nN- -166 
BNL-«^fe 
bNL-6Jif 
HNL-M? 
hNL-"16 
ENL-7 6C1 

SEKP-E-1?7 
CEfir;-WA-C3^ 
SEPF-E-T". 
CFf-N-WA-061 
i L',L-?T? 
FNAL-56C 

FNAL-?7? 
FNAL-67? 
SERF--E-T15 
CFPN-P5-ieii 
CFMi-SA-flOT 
m-\-NA-007 

I1IE iMCVISH UH 
KC OTKKIV, ON * 

(*VI»R-(tt-\U\\, 

S l N - i - ^ - " ? 
TBI-07IJ 
ThI -17! 
SiN'-R-'M-O? 
3IN-P-30-01 
LAKPF-ui^ 
l.AKPF-SOJ; 
KEK-057 
TM-174 

LAHPF-S06 
THI-17^ 
TP.I-19? 
SIH-R-7B-0f 
SIN~H-F;>-0<J 

THI-17iJ 
TRI-192 
LAKPF-3^6 
LAKPF-3«? 
LAMPF-517 
LAMPK-561 

UKWI VMl I \M.\ I iM-fHiMfvr 

^ f• r.. n 

LAHFf ?-•>.< 

: AM?.1 •- y 
LAv:-[ •-•.< -..AMP; •"-Ui 
l AHP! •-_J1' 
•..Af! ! •--a' 
;.AKFi • " _ ^ ' 

i.AKFt • " - -

CEf-P-E-l' 
CE.-N-WA-' 
CErN-lnA-
CES-N-KA-' 

M - A : - * ' "• 
cEhr;~:;A-n,:' 
CEPt;--;A-r-' 

Ft;A--r--' 
K ; A : - ' ^ 

ESN-

CE»N-P-uift 
CEPN-'rA-0-' 
CEKJ-P-?! J 
CEPN-F-103 
CEhtJ-F-210 
~EPN-NA-CO« 
CEPN-WA-CO 
CEfS-HA-0 16 
CEPN-NA-O?1" 
CEFN-NA-0?7 
CEHN-KA-D?-} 
PNAL-C.^7 
FNAL-f-OQ 
CERN-WA-070 
CEKN-R-«21 
CERN-R-60P 
CEPN-R-110 
CShN-h-'iOl 
CEKN-H-808 
CEHN-R-806 
CERN-R-108 
CERK-R-PG7 
FNAI.-P^--
CEKN-P-U21 
CEHN-R-607 
CERH-P-10P 
CERS-S-«20 
CESN-fi-lOfi 
CEHN-H-60R 
CEflN-R-Uiq 
CEHN-ft-'J?l 
CERN-B-Ji?^ 

http://-t.se
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BEAM-TARGET-MOMENTUM INDEX 

NAM AND TARGET 

? NUCLEON 
P DEUT 
P DEUT 
P DEUT 
P DEUT 
P DEUT 
P DEUT 
r DEUT 
P DEUT 
P DEUT 
P DEUT 
P DEUT 
? DEUT 
P DEUT 
P DEUT 
P DEUT 
P DEUT 
P DEUT 
P HE 
P HE 
P HE 
P HE 
P HE 

P C 
P C 
P C12 

P Ali 
P AU 
P U 
P NUCLEUS 
f riUCLEUS 
P NUCLEUS 
P NUCLEUS 
P NUCLEUS 
P NUCLEUS 
? NUCLEUS 
P NUCLEUS 
P NUCLEUS 
P NUCLEUS 
P NUCLEU5 
P NUCLEUS 
P NUCLEUS 
P NUCLEUS 
P NUCLEUS 
P NUCLEUS 
P NUCLEUS 
P NUCLEUS 
P NUCLEUS 
P NUCLEUS 
P NUCLEUS 
P NUCLEUS 
P NUCLEUS 
P NUCLEUS 
P NUCLEUS 
P NUCLEUS 
P NUCLEUS 
P NUCLEUS 
P NUCLEUS 
P NUCLEUS 
P NUCLEUS 
P NUCLEUS 

tAB MOMENTtM EXPERIMENT BEAM AM> TARGET U B MOMENTUM EXPERIMENT 
OR MOMENTUM RANGE OR MOMENTUM RANGE 

ifiFA 0 •cFv.n 

2 0 " ? . 5 CEHN-H-608 P NUCLEUS 45.0 .0 CERN-WA-066 
2 0 6 7 . 4 CEBN-R-607 P NUCLEUS 5 0 0 . 0 FNAL-576 
P07U.O CERN-R-106 P NUCLEUS 5 0 0 . 0 FNAL-672 
2 1 1 4 . 1 CERN-R-420 P NUCLEUS 7 5 0 . 0 FNAL-508 

I . 6 E + 0 5 CERN-R-703 P NUCLEUS 8 0 0 . 0 FNAL-557 
< 7 0 . 0 SERP-E-110 P NUCLEUS 1 0 0 0 . 0 FNAL-672 

0 . ? 1-5 LAMPF-504 P WATER 3 0 . 0 BNL-7 39 
1 . 1 LAMPF-392 P ; .0 10 . 0 CEF.N-PS-lSS 
• . 2 LAKPF-5U0 P 2 . 0 20 .0 CERN-PS-16U 
' -5 KEK-075 N P 0- 400 . 0 CERN-NA-006 
i . U KEK-076 K F 0 . 6 1 .2 S I N - H - 7 2 - 0 2 
1 -5 LAMPF-365 N P 0 . 6 0 . 8 T R I - 1 9 0 
l -5 LAHPF-^O? N P 1.0 LAHPF-40e 
1-5 LAMPF-457 N P 1.1 LAMPF-66* 
1 .5 LAKPF-5°0 N P 1.1 LAHPF-683 
1 . 6 K E K - 0 7 C 

N P i . 1 T R I - 1 2 1 
1.8 KEK-075 N P 1.1 LAHPF-U92 

3 2 . 0 SEKP-E-150 N ? 1.2 LAHPF-5 C>0 
1-5 LAHPF-634 N P 1.2 LAHPF-066 
1 . 0 
1 . I 
1 .1 

1.5 LAHPE-U98 
L A M P r - 6 ^ 
LAMPF-664 

N P 
N P 
N P 

1-3 
1.3 
1-3 

LAKPF-498 
LAHPF-665 
LAHPF-681 

1-3 LAMPF-5P5 N P 1.5 LAMPF-366 
1.3 LAMPF-635 N P 1.5 LAHPF-UO^ 
1-3 LAMPF-664 N P 1.5 LAMPF-U92 
1.5 LAMPF-^85 N P 1.5 LAHPF-590 
i . 5 LAMPF-015 N F 1 .5 LAMPF-JJ98 
1.5 LAMPF-360 N P 1.5 LAHPF-589 
' -5 LAMPF-46? N P 1.5 LAHPF-665 
1.5 LAMPF-635 N P 1.5 LAMPF-683 
1.5 LAMPF-664 N P ' 0 . 0 28 . 0 BNL-766 

2 0 . 0 UHL-TIT N DEUT 0 . 6 1 . 2 S I K - R - 7 2 - 0 2 
?u.o BNL-717 N C 4 5 . 0 SERP-E-10a 
3 2 . 0 SERP-E-150 N S I 2 6 0 . 0 f N A L - 4 0 0 
7 ^ . 0 SERF-E-100 N NUCLEUS 4 0 . 0 60 . 0 SERP-E-146 

3 0 n . o FNAL-705 N NUCLEUS 3 0 0 . 0 FNAL-6 30 
.1-3 S i N - Z - S O - 0 1 ri l.UE-OW 1 5 E - 02 LAMPF-647 
1.5 LAMPF. : 1 5 AN P 0 . 1 0 -5 BNL-767 

"?. 1 5 2 5 - 2 CERN-! 210 AN NUCLEUS 0 - 1 . 0 CEBN-PS-179 
U P . 7 51 3-"i CERN-R-110 A° P 0 - CERN-PS-T70 
4fcO.fi • „ERN-F-419 AP F 0 . CERN-PS-171 

' 0 3 * . 5 CERN-R-4 18 AP P 0 . CERN-PS-17i i 
i .5 LAMPF-160 AP P n. CERN-PS-175 

?H.O BNL-7U4 AP P 0 . CERN-PS-182 
100 .0 200 . J CERN-NA-011 AP P 0 . CERN-PS-1B3 
2T,.G FNAL-675 AP P 0 . 0 3 CERN-PS-183 
4 0 0 . 0 CEFN-NA-020 AP P 0 . 0 5 CERN-PS-161 
4 0 0 . 0 FNAL-555 AP P 0 . 0 6 BNL-TOB 
4 0 0 . 0 FNAL-706 AP P 0 . 1 0 CERN-PS-179 
5?n.o F I U L - 7 0 6 AF P 0 . 2 0 CEBK-P5-170 
soo.o FNAL-706 AP P 0 . 2 0 6 CERN-PS-173 

1 -5 I.AMPF-6=1 AP P 0 . 2 0 8 CERN-PS-172 
i a o . 0 FNAL-597 AP P 0 - 3 2 0 CERN-PS-172 
2 0 0 . 0 CERN-NA-005 AP P 0 . 3 2 0 CERN-PS-178 
5no.o FNAL-524 AP P 0 . * 0 6 BNL-762 
4 0 0 . 0 CERN-NA-020 AP P 0." 0 7 KEK-0 33 
4 0 0 . 0 CERH-WA-05" AP P 0 . 0 0 6 SNL-742 
5no .O FNAL-52U AP P 0." 0 Q BNL-730 
2 0 0 . 0 CERN-NA-005 AP P 0 .4 0 9 BNL-738 
5 0 0 . 0 FNAL-524 AP P 0 . 4 1 0 CERN-PS-163 -2 
1 0 0 . 0 FNAL-5Q7 AP P o . c 1 0 KEK-07U 
4 0 0 . 0 CERN-NA-030 AP P o . & 

BNL-701 
2 0 . 0 CERH-PS-162 AP P 0 . 7 BNL-701 

? K E K - 0 8 " AP P 0 . 8 1 3 CERN-PS-163-1 
< 1 3 . 0 KEK-082 AP P 0 . 0 BNL-701 

1.0 SERP-E-127 AP P 1 . E 2 0 CERN-PS-T85 
1.0 2 6 . 0 BNL-77B AP P 3.6 SEK-062 
1 . 2 S I N - R - 7 6 - 0 2 AP P 3 .5 KEK-062 
•U . 0 1 3 . 0 KEK-0«5 AF P 3.5 7 5 CERN-R-704 

1 3 . 0 KEK-066 A? P 4 . 0 KEX-062 
2 0 . 0 1 5 0 . 0 CERN-WA-C35 AP P 1.5 KEK-062 
2 0 . 0 4 0 0 . 0 FNAL-5Q1 AP P 6 . 1 SLAC-BC-068 
7 0 . 0 SERP-E-120 AP P 7 . 0 BNL-771 
7 0 . 0 3 E R P - E - 1 2 1 AP P fi.O 16 . 0 CERN-hA-07 " 
7 0 . 0 SF.RP-E-144 AP P 8 . 9 SLAC-BC-06S 

? 0 0 . 0 FNAL-565 AP P 1 2 . 0 CERN-HA-049 
2 0 0 . 0 F«AL- f i ?o AP P 1 3 . 0 SERP-E-116 
2 0 0 . Q 4 0 0 . 0 FNAL-466 AP P 2 0 . 0 CERN-WA-007 
?un.o CERN-WA-046 AP P 2 0 . 0 SERP-E-14? 
2 5 0 - 0 CERN-NA-022 AP P 2 5 . 0 SERP-E-116 
3 0 0 . 0 FNAL-5Q5 AP P 3 0 . 0 SERP-E-148 
t o o .0 CERN-WA-033 AP P 3 2 . 0 SERP-E-133 
4 0 0 . u CERN-WA-052 AP P 3 2 . 0 SERP-E-150 
« 0 0 . 0 CERtJ-WA-065 AP P 4 0 . 0 CERN-HA-007 
4 0 0 . 0 CERN-WA-066 AP P 4 0 . 0 SERP-E-116 
4.00.0 FNAL-497 AP P 1*0.0 SERP-E-1U8 
4.00.0 KHAL-5«g AP P * 0 . 0 CERN-HA-007 
uon.o FNAL-557 AP P 7 a . c CERN-WA-0U2 
4 0 0 . 0 FNAL-565 AP P Po.O CERN-WA-007 
" 0 0 . 0 r N A L - 6 0 5 AP P 100 .0 CERN-NA-021 
" 0 0 . 0 FNAL-608 AP P ion.0 FNAL-577 
4 0 0 . 0 FNAL-613 AP P 1 0 0 . 0 FNAL-507 
4 0 0 . 0 FNAL-631 AP P 1 3 7 . 0 CERN-WA-042 
4 0 0 . 0 « 5 0 . 0 FNAL-622 AP P 1 1 7 . 0 FNAI. -570 
" 5 0 . 0 CEf iH-NA-031 AP P 1 7 5 . 0 FNAL-S6 3 

http://4fcO.fi
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BEAM-TARGET-MOMENTUM INDEX 

BEAMVWTVUKIKT IAB MOMEVI1M 
iHt MOMENT! A1 R*V,I 

1 X I ' H H W . V T HKAM »ND TuRCFf U l MOMEMl M 
C W M O M t V t l M R W . h 

FM1RIM1V] 

i(;t:\ r i i«.E* ( 

AP P 2 0 0 . 0 CEPN-NA-OO^ A P ?.o ?( ' . '» CESK-PS-16*. 
AP P 2 0 0 . o F N A L - 5 7 ? LAH151>A P ^r. .0 r:. r . n S E F F - E - t . ' f 
AP P 200.0 FNAL-^OH LAMBDA I'EUT SP.O f a. r> .SEPP-E-T2P 
AP P 2 1 2 . 2 CEFN-R-U20 LAMBDA tJLTLKII.S p.j.n ?.,r.. n F N A L - ' " • 
AF P 2 6 8 . 8 CEriN-UA-Ofi LAMBDA ? KEK-OJiQ 
AP P 2Q3-3 2 0 < U . n CEhN-B-,?iO LAMBDA t " . 0 / o r - . - F N A L - l f 
AP P •1=.0.0 CERN-WA-070 SIGHA+ P i i ? f- r . SEF.P-E- l? r , 
AP P U76 .7 CEt>!l-*-ii?\ .SIGMA* DEI!T • r.?. h ' . r S i ' F P - E - 1 2 0 
AF P 1.-8.7 CERK-P-608 SIGMA+ '! KEK-05,- 1 

AP P W P . 7 2 - O ^ . t C E R N - R - l I P -SIGMA. 1 , - 0 . n ." ' ."' 
, r NAL-f )? f : 

AP P I.7R.7 2 0 l i 7 . L CF.PN'-P-21 1 SIuMA- F • r . 0 t r . " S E R P - E - - ? n 
AP P U7° .7 2 0 ^ 7 . ' CERN-R-^O; .-'I OVA- P ~ n . o CER»-WA-?U2 
AP P I f f . 7 20 - -7 .5 CEFN-S-POR 5.--JMA- F M " . 0 CERN-WA-01? 
AP P * 1 1.2 JQtrt.^ CERN-R-S07 SIGMA- DEUT ? "1.0 f O.n S E R P - E - ' 2 0 
AP r 1 0 - 0 . 7 CEHN-R-U21 MGMA- DEUT " •u .n CERN-KA-C-i;? 
AP P U U C O CEHN-R-UPO SIGMA- DEV7 1 J 1 , ,T CFRN-WA-0-2 
AP P 1U3 C .Q C E R N - n - £ 0 8 SIGMA- bF 1 5 «. . 0 CERN-"WA-0t'2 
AF F 2 0 * ^ . 5 CFR\ -R-U2 1 SIGKA- NU^LFUS (" . B N L - - 7 ? ' 
AP P 2 0 4 7 . 5 CERN-R-608 M T M A - HIICLEU:; 1 .0 . - .EhF-E-12- ' 
AP P i! 1 11 . 1 CERN-R-U20 SIGMA- NUCLFU.'- " i . . n 3' n . n FNAL-f-f-f, 
AF P ^ 3 2 8 . 0 . . 6 E * 0 ' - CERN-UA-OH . - "KK; . - 1 ' " • ( • ! . , 1 CERN-WA-OJfi 
AP P «-Q=,Q ,? ? . 1 E * 0 * FNAL-7 I0 5IGMA- 1 : • . o ? ' - \ 0 FNAL-620 
AP P u - o ^ o . ? ? . l E . P ^ FNAl.-^ l -s SIGMA- ; • • ' • . • > FNAI . - " 7 ! - -
AP P 1 . 3 E . 0 5 ? . 1E*0r> KNAL--CDF X 10 F i c o f p . n SERP-E-120 
AP P T . f tE+05 C E R H - R - T 5 XIO 1-E'JT 3 n . c CO.-i S E F F - E - 1 2 0 
AP P 1 .6£ *05 CFRN-UA-01 X I - F • r . n f n . n SERP-E-120 
AP P 1 .8E*05 CEFN-'JA-G? > : i - p • * ! . . r CEHN-HA-0U2 
AP P i . f E . O = "EBH-UA-03 X I - P " 5 7 . 0 CERS-ViA-OU.? 
AP P 1.6E+05 CERN-UA-OS X I - LEU? ' 0 . 0 60.r S E F = - E - i 2 P 
PP N q . o SLAC-HC-070 X I - DEUT •? t .o CE?K-WA-OH? 
AF !J 3 2 . c S E F P - E - ^ O X I - DEUT 157 . n CESN-HA-Oii? 
A? DEUT 0 . CFRN-PS-17H X I - 1?0.'-. ?Ti.<~ FNAL-^. 'O 
AP DEUT 0 . C E F N - P S - I " ^ 3KEGA- P • " - 0 •'• 0 . '< :^ERP-E-120 
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ABBREVIATION'S I SKI) ON THK MICKOFIC1IS 

JOl'RNAI.S 

Following are abbreviations for journals listed in the summaries: 

AJP American Journal of Physics 
ANNP Annals of Physics 
BAPS Bulletin of the American Physical Society 
HPA Helvetica Physica Acta 
IEEE TNS Institute of Electrical and Electronics Engineers Transactions in 

Nuclear Science 
JASA Journal of the Acoustical Society of America 
JETPL JETP Letters (translation of ZETFP) 
JPSJ Journal of the Physical Society of Japan 
LNC Lctlcrc ai Nuovo Cimcnto 
NIM Nuclear Instruments and Methods 
NP Nuclear Physics 
PL Physics Letters 
PR Physical Review 
PREP Physics Reports (Physics Letters C) 
PRL Physical Review Letters 
PS Physica Scripta 
SiNP Soviet Journal of Nuclear Physics (translation of YF) 
YF Yadernaya Fizika (translated as SJNP) 
ZETFP Pis'ma v Zhurnal Ekspcrimcnlalnoi i Teoreticheskoi hi/iki (translated 

as JETPL) 
ZPHY Zcitschrifl fur Phvsik 

KINEMATIC VARIABLES 

The following abbreviations arc used < 
at which thev are studied: 

ith reactions to indicate the momenta or enen 

Pl.AB beam momentum in the lab frame 
TLAB beam kinetic energy in the lab frame 
ECM total energy in the cm. frame 
Q2 absolute value of the 4-momentum transfer 

BNL 
CFRN 
CERN-ISR 
CERN-PBAR/P 
CERN-SC 
CERN-SPS 
CESR 
DESY 
DESY-DORLS 
DESYPETRA 
FNA1. 
FNAL-TEV 
KEK 
KEK-TRISTAN 
LAMPF 
SERP 
SIN 
SLAC 
SI.AC-PEP 
SI AC-SPEAR 
TOKY 
TRIl Ml 

ACCELERATORS 

Brookhavcn (AGS) Proton Synchrotron (.11 GcV/c Plab) 
CERN (PS) Proton Synchrotron (28 GcV/c Plabl 
CF.RN Proton-Proton ISR (62 CicV Ecm) 
CERN Proton-Amiproton Collider (540 GcV Ecm) 
CERN Synchro-Cyclotron (600 MeV Tlab) 
CERN Super Proton Synchrotron (450 GcV/c Plabl 
Cornell Positron-Electron Storage Ring (16 (icV Ecni) 
Dcutsches Electron Synchrotron (7.5 GeV/c Plab) 
DESY Positron-Electron Ring (11.6 GcV Ecm) 
DESY Positron-Electron Colliding Beams (40 GcV Ecm) 
FNAL Proton Synchrotron 1500 GcV/c Plab) 
FN'AL Tcvatron (2000 GcV Ecm) 
KEK Proton Synchrotron (13 GcV/c Plab) 
KEK Positron-Electron Ring (60 GcV Ecml 
Los Alamos Meson/Proton Factory ( 1460 McV/c Plab) 
IUEP Serpukhov Proton Synchrotron (76 GcV/c Plab) 
Schwcizcrischcs Inst, fur Nuklearforschung (590 MeV Tlab) 
Stanford Electron Linear Accelerator (33 GeV/c Plabl 
Sl.AC Positron-Electron Project I 36 CieV Fein) 
Sl.AC Positron-Electron Ring (S.4 ficV Ecm) 
INS Tokyo Electron Synchrotron ( 1.3 GeV/c Plab) 
( anadian Triangle Lniversities Meson facility (520 MeV Tlab) 



DETECTORS 

For bubble chambers \vc use a construction such as: 
DBC-2M 

HBC-15FT-HYB 

HLBC-BEBCTST. 
The first element, one of 

HBC 
DBC 
HEBC 
HLBC 

tells whether the chamber fill is hydrogen, deuterium, helium, or heavy liquid. The second ele
ment gives the size or name of the chamber. Where appropriate, a third element, one of 

HYB 
RAP 
TST. 

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

For non-bubblc-chambcr detectors, general abbreviations are: 
CALO calorimeter 
CNTR counters (no chambers) 
COMB combinations of different types ot detectors, no particular one dominant 
DAS double arm spectrometer 
EMUL emulsion 
OSPK optical spark chambers 
OTHER rare non-electronic detectors (e.g.. moon, ocean floor) 
PHOTON photon spectrometer 
PLASTIC levari or other such material in which tracks arc fro/en (except emulsion) 
SAS single arm spectrometer 
SPEC general spectrometer 
STRC streamer chamber 
WIRt; wire chambers tproportional wire chambers, drift chamber-., etc.: includes all non-

opticn1 spark clumbers by convention) 
WAS wide an t'le spectrometer 

DETECTORS (CONTIX 

Acronyms for specific detectors: 

AFS CERN-ISR axial field spectrometer 
ARGUS DESY-DORIS detector system 
CCS FNAL Chicago cyclotron spectrometer 
CDF FNAL-TEV Collider detector 
CDHS CERN-Dortmund-Hcidclberg-Saclay neutrino detector (WA1) 
CELLO DESY-PETRA spectrometer system 
CHARM CERN-Hamburg-Amsterdam-Rome-Moscow-neutrino detector 
CLEO CESR spectrometer 
CRYBOX LAMPF crystal array detector 
CRYS-BALL SLAC-SPEAR and DESY-DORIS large solid angle neutral detector 
CUSB CESR high resolution calorimeter 
DELCO SLAC-SPEAR and PEP detector system 
EHS European hybrid spectrometer at CERN-SPS 
EMS CERN-SPS European muon collaboration detector 
EPICS LAMPF energetic pion spectrometer and detection system 
FMPS Fcrmilab multiparliclc spectrometer 
GAMS gamma spectrometer at Serpukhov 
HPW Harvard-Pcnn-Wisconsin neutrino detector at BNL 
HRS SLAC-PEP high resolution spectrometer 
JADE DESY-PETRA spectrometer system 
JANUS LAMPF proton polarimctcr 
LAB-E FNAL target-calorimeter muon-spectromcter detector for neutrino phj 
LAHRS l.\MPF high resolution proton spectrometer 
LASS SLAC large aperture solenoid spectrometer 
LENA DESY-DORIS detector system 
MAC SLAC-PEP magnetic calorimeter 
MARK-ll SLAC-SPEAR and PEP spectrometer system 
MARK-lll SLAC-SPEAR spectrometer system (not related to MARK-ll) 
MARK-.! DESY-PETRA spectrometer system 
MPS BNL multipariiclc spectrometer 
MPS-I1 upgraded BNL MPS 
OMEGA CERN OMEGA spectrometer 
OMEGAPRIME upgraded CERN OMEGA spectrometer 
PLUTO DESY-DORIS and PETRA superconducting solenoid spectrometer 
RMS Rutherford mulliparticlc spectrometer, now at CERN 
SFM CERN-ISR split field magnet 
SIGMA CERN-IHF.P magnetic spectrometer at Serpukhov 
SSF SLAC spectrometer facility -- 1.6. 8. and/or 20 GeV 
SUPERBENKEI KEK superconducting magnetic spectrometer 
TASSO DESY-PETRA spectrometer system 
TEL AS KEK target-embodied large-aperture spectrometer 
TOPAZ KEK-TRISTAN solcnoidal spectrometer with TPC 
TPC SLAC-PEP lime projection chamber 
LAI CERN-PBAR/P detector 
UA2 CFRN-PBAR/P detector 
VENUS KEK-TRISTAN spectrome'v-r 
2-GAMMA SLAC-PEP detector to stud> 2-gamma process 



PARTICLE VOCABl ' IARY 

ABARYON 
A C H A R M 
ADEUT 
ADO 
AG 
A H E 
AHE3 
AKO 
AK*(UNSPEC)0 
A L 
A L A M B D A 
A N 
A N N I H I L 

A M I 
ANUCLEON 
A N U C L E U S 
ANUE 
A N U M L i 
A N U T A U 
A N Y T H I N G 
AP 
AQLARK(l/3) 
AQUARK(2 /3 ) 
AR 
ASIGMAO ASIGMA * 
ASTRANGE 
ATRIT 
A U 
AXION 
AX10 A X I + 
A+ 
AO 
A I ( I 2 7 0 ) 0 A l ( ! 2 7 0 ) > 
A2( 1320)0 A 2 U 3 2 0 ) * 
A3(1680)0 A3( ln80)+ 
BARYON 
B A R Y O N I L M 
BE 
BEAUTY 
BOR12 
B( 1235)0 B 0 2 J 5 ) H 
B(520O) 
C 
CA 
C D 
CENTAURO 
CHARGED 
C H A R G E D + 

A D 1270) 
A2(1320) 
A3!1680) 

unspecified antibaryon 
Piirliccc wit l i negative charm 
antidcutcrun 
charmed meson (C = 1) 
silver nucleus 
anli-helium-4 nucleus 
nnli-hclium-3 nucleus 
S = I KO 
unspccilicd S = I neutral K* 
aluminum nucleus 
nnlilumhda 
antincutron 
pure annihilation linal state in nucleon-antinuclcon 
scattering 
anliucutrino 
antinucleon 
general antinuelcus 
electron antincnlrino 
muon ant incutr i ro 
tau unlincutrinn 

anliproton 
antiquark 
unuquark 
argon nucleus 
antisigma 
unspecified S = • 1 particle 
ant i - t r i t ium nucleus 
gold nucleus 
hypothesized light Higgs scalar boson 
anti-xi 
baryon with quark content use 
baryon with quark content dsc 

B 0 2.15) 

unspecitied baryon 
meson coupling mainly to baryon-annbaryon 
beryl l ium nucleus 
particle with non/cro beauty tor bottom! 
boron-12 

meson .villi beauty 
carbon nucleus 
calcium nucleus 
cadmium nucleus 
linal stale with *i0 or more charged particles, no pit)'* 
charged particle 
positive charged particle 

PAR1KI .K VOCABULARY I C O S T III 

CHARGED negative charged particle 
C H A R M unspecitied particle with charm 
CHARMED-BAR YON unspecitied baryon with charm 
C I IKUNSPEOO unspecified radiative decay product of psi(3685) 
CH 1(3510) radiative decay product of psi(36H5) 
CHK3550) radiative decay product of psi(3685) 
C H I / B I I024n) radiative decay product of high mass 

upsilons 
CHI /B IUNSPEC) unspecified radiative decay pniduct of high mass upsi 
CR chromium nucleus 
CU copper nucleus 
r i 2 carbon-12 nucleus 
( • |4 .44 ) 4.44 kcV excited state of carbon 
DD diffraction dissociation: followed b\ particles so 

produced, e g . D l ) - P I'll) • 
DELTA! 980)0 DELTA! W0) • DELTA! 9801 
DEL DEUI232P33I 
DEI.O !»EI.( i :32l '33)0 
DEL * DH1.(I232I'33> • 
DF.l.-r- DE1.(1232I'"H>- ~ 
DEL(LNSP)-( 10 unspecified ! = 3 / 2 baryon 
D E U L N S P I . O - • unspecified 1=3 /2 baryon 
DEMON exotic-3 diquark deuleron-likc slate 
DELT deuteron 
DIBARYON unspecified S^O dibaryon resonance 
DIHYPERON unspecified S = 2 dihyperon resonance 
DO charmed meson 
D - charmed mc or 
1) charmed meson 
u'{ 20101 charmed meson 
D*l2()10) • charmed meson 
D'(2(JI0) charmed meson 
D d V s P E t . l unspccilicd charmed meson 
1XI28J) 
EPSMON pi-pi S-v ave 
ETA 
ETAPR1MI recurrence of the eta 
ETAPRIMI- C recurrence o{ the eta c 
I:TA,C lowest mass .11' 0 charmunmm stale 
EXOTIC-MESON cannot be formed of quark-antiquark 
EXOTK -S I (. 1 I O N cannot be formed tt three quarks 
1 • positron 
E • electron or positron 
1: electron 
l-.l 142(11 
1 tt i2?(M meson resonance 
1 1 iron nucleus 
1 I 'RIMI 
I R A G nuclear fragment 



PARTICl.K VOCABIT.ARY (CONT'D) 

F1(I540)0 F1(I540)+ F1U540)-
F+ 
F-
GAMMA 
GLUEBALL 
GLUON 
HADRON 
HADRON+ 
HADRON-
HE 
HE3 
IIIGGS 
HYPERNUC 
HVY-LEPTON 
HVY-NEUTRINO 
HVY-NUE 
HVY-NUMU 
H(2040) 
INELASTIC 
IR 
JET 
J/PSI 
KAON 
KL 
KS 
KO K+ 
K-
K'(UNSPEC) 
K*(UNSPEC)0 
K*(892)0 K*(892)+ K*(892) 
K*( 1430)0 K*(I430)+ K*(I430)-
LAMBDA 
LAMBDA/C + 
LAM(UNSPEC) 
LAM(1330B) 
LAM(1520D03) 
LEPTON 
LI6 LI7 
LONGLIVED 

MESON 
MESON(UNSPEC)0 
MESON(UNSPEC) + 
MESON(UNSPEC)-
MG 
MONOPOLE 
ML'ON 
MU+ M 
N 

charmed strange meson 
charmed strange meson 
any photon 

unspecified hadron 
positive hadron 
negative hadron 
hclium-4 nucleus 
helium 3 
Higgs boson 
h\ pernuclcus 
general heavy lepuin 
heavy neutrino 

1=0, JP=4-f meson resonance 
same as ANYTHING, except clastic excluded 
iridium nucleus 
jet detected as a v.hole 

unspecified kaon or antikaon 
K long 
K short 

unspecified K* 
unspecified K* 

charmed baryon 
1=0. S = -I barvon 
unverified bump at 1330 MeV 

unspecified leplon 
lithium nuclei 
stable under strong or electromagnetic decay: 
mass and other quantum numbers not specified 
unspecified meson 
unspecified neutral meson 
unspecified charge +1 meson 
unspecified chargc-l meson 
magnesium nucleus 
magnetic monopole 
mu + or mu 

neutron 

PARTICLE VOCABULARY (CONT'D! 

N'E neon nucleus 
NEUTRAL neutral particle 
N1TI2 nitrogen-12 nucleus 
NNBAR( 2020)0 nucleon-antinucleon state 
NNBAR( 2200)0 nuclcon-antinuclcon stale 
NU ncutrinu 
NUCLEON nuclcon 
NUCLEUS general nucleus 
NUE electron neutrino 
NUMU muon neutrino 
NUTAU tau neutrino 
N*5/2(UNSP|-:C) unspecified 1=5/2, S=0 baryon 
\*(UNSPEC)0 unspecified S=0 baryon 
N*(UNSPEC) + unspecified S=0 baryon 
N(UNSPEC)0 unspecified 1 = 1/2, S=0 baryon 
N(UNSPECH unspecified 1 = 1/2, S=0 baryon 
N(1520DI3)O M l 5 .0D13) + 
N(I675D15)0 N(1675DI5) + 
O oxygen nucleus 
OMEGA meson resonance 
OMEGA- S=-3 baryon 
OMEGA'(UNSPEC) unspecified S=-3 baryon resonance 
OMEGA*! UNSPECI- unspecified S=-3 baryon resonance 
P proton 
PB lead nucleus 
PHI 
PHIPRIMF recurrence of the phi 
PION pion of unspecified charge 
PI0 
P1 + 
PI + - charged pion 
Pl 
PRONG a charged pronti 
PSI(UNSPFC) unspecified JP=1- charmonium state 
PSK3685) 
PSK3770) 
QUARK unspecified quark 
QUARKd/3) quark 
QUARK! 2/3] quark 
RHO0 RHOf RHO 
RHOPRIMEI1 -50)0 RHOPRIMEI. 1550)+ RHOPRIME! 1550)-
SI silicon nucleus 
SIGMA0 SIGMA + SIGMA 
SIGMA/C+ '• 1 ^ 1 charmed baryon 
SIG(UNSPEC)0 unspecified 1 = 1, S= - l panicle 
SIG(UNSPECI + unspecified 1 = 1. S=- 1 particle 
SIG(UNSPEC)- unspecified 1 = 1. S= 1 particle 
SIGd385l'13)0 SIGII385PI3) r SIGII385PI3) 
SN tin ntieietis 



PARTICLE VOCABULARY iCONTDl 

STRANGE 
STRANGEONRM 

S + 
s-
S"(975) 
S( 1935)0 S( 19351+ Sc 19351 
TACHYON 
TAU 
TAU+ 
TAU-
TOPON1UM 
TRIT 
TRUTH 
U 
UNSPEC 
UPSKUNSPECI 
UPSK9460) 
UPS1( 10020) 
UPSI( 10350) 
UPSI< 10570) 
VEE 
VMESON 
VMESON0 
WATER 
WT 

W0 
W+ 
W-
XE 
XI0 XI-
XI'(UNSPEC)0 
XI*(UNSPEQ-
X1(UNSPEC)0 
XI(UNSPEC)-
XI(1530PI3)0 Xl( 1530)-
Xl(1820)0 Xl(1820)-
XI( 1940)0 XKI940)-
YO 
Y'(UNSPEC)0 
Y'( UNSPEC) + 
Y'(UNyPEC)-
ZO 
Z*(UNSPEC)0 

unspecified sirangc particle 
meson whose quark content is dominnnlly s-sbar. such 
as the phi 
intermediate scalar boson 
intermediate scalar boson 
pi-pi or K-Kbar S-uuvc 

heavy .epton 
positive heavy Icpton 
negative heavy leplon 
top-antitop state 
tritium nucleus 
particle with nonzero truth (or lop) 
uranium nucleus 
particle of unspecified type 
unspecified upsilon particle 

unspecified neutral strange particle decay 
unspecified vector meson 
unspecified vector meson 

tungsten nucleus - note name is not same as chemical 
symbol 
intermediate vcuor boson 
intermediate vector boson 
intermediate vector boson 
xenon nucleus 

unspecified S - 2 baryon 
unspecified S = 2 baryon 
unspecified I- 1/2. S= 2 baryon 
unspecified 1 = 1/2. S= 2 baryon 

neutral strange particle 
unspecified S = I baryon 
unspecified S = 1 baryon 
unspecified S= 1 baryon 
neutral weak gauge boson 
unspecified exotic S= - I baryon 
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BROOKHAVEN A G S B E A M S (Source: G. Bunce. BNL) 

Up to 10 1 3 protons per pulse are accelerated typically to 28.5 GcV kinetic energy (31 GeV has been obiained). At 28.5 GcV. ihe period 
is 2.4 sec for slow extraction (with a 1-sec flattop), or 1.4 sec for fast extraction (used for neutrino beams). Counting rates may be 
estimated using the nominal beam spill time of 1 sec. 

Momentum Solid Beam Flux in thousands 
range ±.}p/p Production angle length per 101- protons •• at 

Beam (GeV/c) c*> angle (°) (msr) (m) Particles on target (CeV/c) Comments 

B4 1.5-6 3 3 0.3 81 K + / K " 270/120 4 Usually 2 x l 0 i 2 ppp 
1.5-9 P 

tr /7T 

100 
4 x l 0 4 / 3 x l O J 

on target: ir/K - 3 
in K beam; r / p ~ 3 4 

B2 - same characteristics as B4 above To multiparliele spectrometer 

C2. C4 s l . l 2 10.5 2.6 15 K + / K " 

P 
jr^/ir " 

40/12 
•> 

8X10 4 

0.75 Usually 2 x l 0 ' : ppp: 
7T/K - 10 in K beam 

C6. C8 s0 .8 2.5 5 15 15 K*/K 

P 
7T~ JT! 

200/60 
14 

6XIO J 

0.75 Usually 2 x l 0 , : p p p : 
;r/K - 20 

Al 5-24 1.5 0 0.2 130 ir " I0O0 22 To multiparlicle spectrometer: 
K) i : ppp: 25 cm Be target 

Bl 5-24 3 0 0.3 75 K + / K 2500/700 10 Usualk 2 x I 0 1 : ppp 
p/p I.5xl0 5/200 

ir+/7T 6XI0 4 /3X10 4 

CI 5-24 5 0 0.8 61 K*/K~ 9000/400 16 Usually 2X10 , ! ppp: 
p/p 3X10-V30 u/ir ~ 37r in IT beam 

j r + / i r~ 10 5 /3XI0 4 

D2 0.1-0.3(7T) 
0.05-0.i5(u) 

9(ir) 55(tr) 50Hr) 9 f 2000 0.10 Muon channel: flux in 
100 cm- with Ap/p= 
±2^ : design intensity 

A3 1-28 0 0.0035 8 
n 

2000 
105 

1-28 Typically 1011 ppp: 
alternates with A l ; 
design intensity 

B5 6-28 0 0.01 6 n 105 6-28 Typically I0 1- ppp; 
design intensity 

U 1.5 v/v I 0 7 / 7 x l 0 6 Typically 9X10 1 2 ppp; flux 
(peak) per n r averaged over 0.7 m radius 
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C E R N P S B E A M S [Source: Experiments at CERN in 1982, D.R.O. Morrison (editor)] 

East Area - These are the primary beams. 

Beam 
Momentum 

(GeV/c) Particles Flux/cycle Comments 

<=IS 8-24 P 2 :3XI0 1 2 Slow ejection; splits 
into three branches 

eis *22 P 2 5 X I 0 1 2 Fast ejection 

East Area - These are counter beams. They are all fed by branches of the e , 5 beam above. 
The fluxes are for Ap/p = ±\% and 1 0 1 2 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. 

Beam 
Momentum 
(GeV/c) Particles Flux/cycle Comments 

It 26 SO. 55 K" 4X103 Flux at 0.55 GeV/c 

k23 0.5-1.0 P SXIO3 Flux at 0.8 GeV/c; lor tests 

ClJ :=12 

£18 

P 3X106 

6X10' 
2x10 s 

Fluxes (design values) 
at 10 GcV/c; for equipment 
tests 

l 6 < I 8 p 5 x 1 0 s Fluxes (design values) 
•n* 5 x l 0 J at 18 GeV/c; for equipment 
ir" 2X103 tests 
JT~ 3 x10 s Fluxat5GeV/c 

l 7 1-10 p, JT + , c + e* is T7r of beam at 5 GeV/c. 
?r "e " 50% at 2 GeV/c 

South Area (LEARl - Design values for LEAR. The dux is for a long spill of I0 9 anlipro-
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 I0 6 Stage I. Easter 83 
with ultra-slow 0.2-1.6 Stage 2. end 83 
ejection from LEAR 0.1-2.0 Stage 3 



C E R N S P S B E A M S [Source: Experiments at CERN in 1 )R2, D.R.O. Morrison 

North Area Beams (NA experiments) 

Beam 

Maximum 
momentum 
(GeV/c) 

Maximum intensity 
for I 0 1 2 protons 
al 400 GeV/c Beam type 

H2 400 f> X107 j r + a t 200GeV/c 
2 XIO7 ir" 
2.5X10* c s at 150 " 

High energy hadrons or 
electrons (also enriched 
K +/P> 

H4/E4 BO 5 X I O ' ? r + a t 200GcV/c 
l .5X10 7 tr~ 
1.5x10* c 1 al 150 " 

High energy hadrons or 
electrons (H4-tcst is an 
alternate lest branch) 

H6 200 6 X10' ; r + at I 5 0 G C V / C 

2.5x10' i r " 
Medium energy hadrons 

H8 400 1.5X108 TT+ at 200 GcV/c High energy hadrons 
5 XI0 ' ;r~ (electrons) 

M2 280 l . 5 x l 0 7 M * a t 2 0 0 G c V / c High intensity muons 
5 x ! 0 % 

PO 4 0 0 / 4 5 0 - l O 1 3 p a t 4 0 0 / 4 5 0 G e V / c High intensi ty pr imary 

protons for product ion 

of H l O o r F.12 

HIO 4 0 0 / 4 5 0 I . 2 X 1 0 9 i r + a t 200 G c V / c High energy high-intensity 

4 X l 0 8 i r ~ " " " hadrons or protons 

E I 2 300 1 X l 0 8 e total with Broad-band e lec t rons , 

energy > 100 GeV photons 

(cdilor)| 

West Are» Be«ms (WA experiments) The West Area beams arc being modified to 
higher energies. The table below gives some calculated properties of the upgraded 
beams, which should be available from May 1983. 

Maximum 
momentum Intensity for 10 1 2 

Beam (GcV/c) protons at 450 GcV/c Beam type 

HI 450 8 XIO7 ir at 200 GcV/c Hadrons, electrons, or 
2 X10 8 i r* attenuated protons 

1.5x10* c 1 

H3 450 4 X1077r at 200 GeV/c Hadrons. electrons, or 
I XIO8 n-* attenuated protons 
7 XIO5 e* 

X3 40* 10'-I0 4 tcrtiaries/10 7 incident Test beam; tertiary 
H3 particles electrons + hadrons 

X5 1 0 0 " lO-'-IO4 ternaries/10 7 incident Test beam; tertiary 
H3 particles electrons * hadrons 

X7 100*" I0 J - I0 4 tcrtiaries/10 7 incident Test beam; tertiary 
H3 panicles electrons » hadrons 

*X3 can also be run with the H3 optics, on high energy secondaries. 
**X5 can be run exceptionally at 300 GcV/c for calibration of the neutrino detectors. 

***X7 can be run exceptionally al 150 GcV/c to BF.BC. 
Extra power supplies and magnets have to be taken from other beams. 



30 

CERNSPS BEAMS (continued) 

West Area Neutrino Beans (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' 3 

incident protons 
<E„> "rra 0" E„ 

Beam (GeV/c) Panicle 

Flux for 10' 3 

incident protons (GeV) (GeV) Beam type 

N! 450 
protons 

i ' 5.3XIO , 0/m 2 

(~0.25ev/ton) 
- 3 0 Wide-band 

spectrum up to 
r 2 .3XI0 l o /m 2 

(~0.25ev/ton) 
- 3 0 450 GeV 

N3 380 •\ 1.19XI07 88 41 Narrow-band dichromatic 

secondaries ••K 5.4XI0 6 259 49 beam with 450 GeV 

primary protons 
350 

"T 
1.4XI07 82 37 

'"'K 1.7X10* 248 48 

"r 3.8XI0 7 80 38 

''K 2.5XI0 7 251 45 

320 l\ 3.2XI0 7 78 35 

''K 7.2XI0 5 224 49 

" T 
1.1X108 78 34 

'•K 8.5XI0 7 228 45 

300 It 5.3X107 74 32 

••K 1.7X106 220 37 

"» 1.9X108 73 32 

•'K. 1.2X108 220 41 

275 '\ I.IXI0 ! 68 29 

''K 3.4X106 215 34 

200 rv 4.2X10* 55 19 

'"K 1.8X107 167 26 

"» 1.0X10' 54 20 

"K 2.4X108 165 20 

Fluxes for the N3 beam are at the WA! (CDHS) detector in a circle of diameter 1.5 m. 
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F E R M I L A B B E A M S (Source: H.B. White, Jr.. FNAL) 

Currently, protons are accelerated to a maximum momentum of 500 GcV/c. The maximum intensity is 3 x l 0 1 3 protons per pulse, the repetition rate 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 rale will be determined in practical operation. Maximum design momentum is 1000 GeV/c. 

Beam 

Momentum 
range 

(GeV/c) 
±Ap/p 

<*> 

Production 
angle 
(mr) H

I 
Panicles 

Flux in thousands 
per sec per I0 1 2 

protons on target 
at 

(GcV/c) Comments 

*PW 1000 (peak) P < 2 x l 0 " Primary proton transport to PW target 

PW 20-250 
20-300 

7 
5 

0-8 
0 

8 TT ' 

P 

10s 

1000 
200 
100 

P-wesl secondary beam 
P-wesl secondary beam 

•PW 750 (peak) TT 

P 

4X10' 
I0 4 

200 
175 

High intensity pion beam 
P-west secondary beam 

•PB BOO (peak) 15 4 C 3X10 4 500 Wide band charged and neutral beam 

PE 300 (peak) 2.3 0-2 1.2 c I0 4 200 Also provides tagged photons 
300 (peak) 0 0.04 n 4000 >IO0 Also tagged photons 

PC 20-350 i 2000 300 P-cenler charged hyperom 
!!" <10 250 

ME(MI) 20-400 0.1-1.5 0-7 2 ir 1000 (at 3.5mr| 200 Medium resolution beam 

(M2) 20-400 0.1-1.4 0-1.5 0.2 p 3000 (at 0.6mr) 200 Presently, diffracted protons available at 
T~ 300 400 GcV/c with llux < 3 x ] 0 1 2 per pulse 

(M3) 300 (peak) 0.3-1.1 -10~ n 2O0/cm2 total 

(M4) 35-200 6 7-8 1 K 
7r ~ 

60 
100 

75 Presently a test beam 

•ME 1000 (peak) P <5XI0 9 1000 Primary protons 

•MP 70-350 0±5.0 

1000 

0± l .0 P 
P 

p and TT 

I0 5 

<7000 
600 
200 

Polarized protons from 1000 GeV/c primary 
Anliprotons from 1000 GeV/c primary 
Also capable of unpolarizcd transport 

•MC 100 K£ and n 2X10' 100 Neutral beam with 1000 GeV/c primary 

•MB 200 (peak) IT and K Low intensity wide-angle test beam 

*MT(M5) 100 (peak) 7T" 

c-
Low intensity wide-angle lest beam 
to present multiparticlc spectrometer 

continued on next page 
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FERMILAB BEAMS (continued) 

Momentum Production Solid Flux in thousands 
range ±*ip/p angle angle per sec per 10 1 2 - at 

Beam (GeV/c) (%) (mr) (jisr) Particles protons on target (GeV/c) Comments 

•MW 1000 (peak) 10 0±0.7 p 6X10 6 600 Beam transport to possible new 
TT* 5XI0 5 600 multiparticlc spearomcler: 
K + 105 600 assumes 1000 GeV/c on target 
?r~ l .5XI0 s 600 
K" I0 4 500 
p I0 J 300 

•MT 1000 (peak) 0.1 0 P 10s 1000 Temporary beam to multiparliclc 
spectrometer (will convert to 
test beam) 

NW(N1) 50-275 
100-275 

2 0-1 4-16 ii* 
IT* 

150 
>IOO0 

225 To muon/hadron spectrometer. 400 
GeV/c on target 

•NW Test beam 

*NC 1000 0 P Primary beam transport to center target 

•NC-D 750 (peak) 0 ,./," variable Narrow band, sign-selected neutrino beam 

•NOT 1000 (peak) 0 vfi variable Broad band, quadrupole focus 

•NE 1000 (peak) 0 P - 1 0 7 1000 To hybrid spectrometer system 

•NT 500 0-3 hadrons MO 4 500 Test beam for neutrino detectors 

•NP 1000 0 P ~10'° 1000 Proton transport to prompt neutrino detector 

•NM 275-750 20 f~ ~10 4 750 Tevatron muon beam 

•These beams will be commissioned as part of the Tevatron II 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 B E A M S (Source: A. Kusumegi. KEK) 

Protons are accelerated to a maximum momentum of 13 GcV/c. 
The repetition rate is 0.45/sec. 

Momentum Solid Beam 
range ±-ip/p Production an.ale length 

Beam (GeV/c) ("*) angle (°) (msr) (m) 

EP1 4-13 

EP2 4-13 

TTI 4-8 2 1.5 0.33 33 

2-4.3 1 10 0.594 31.3 

Tl 0.5-2.3 2 23 0.16 18.8 

T2 0.5-6.0 4 15 0.35 37.0 

K2 1-2 3 0 1.02 27.9 

K3-S 0.5-1.0 2 0 7.3 14.4 
(K3-L) " " ~ (3.0) (16.5) 

ir-v 0.1-0.45 87 20 

The maximum intensity is 4.0 x 10 , : protons per pulse. 

Typical flux 
in particles - at 

Particles per pulse (GeV/c) Comments 

p 5X10 1 0 Fast extraction 

p 2 x l 0 1 2 Slow extraction: 
branches feed the K2. 
K3. and rr-p beams 

;r*/ir 2X10V6X10 5 8 Under construction: 
fluxes estimated 

p/p IC'/IO2 3 Internal target beam: 
TT^/IT' 2 x l 0 5 / l x l 0 ! fluxes for 10" ppp 

T~/IT 5xlO 1 /4XI0 5 l Internal target beam: 
fluxes for 10" ppp 

7T + / ,T~ I 0 4 4 

K + /K" I . 5 x l 0 5 / 5 . 7 x l 0 4 2 
p/p 2 x l 0 7 / l . 2 X l 0 4 

7r +/;r~ 1.7xl0 7 / l .4X10 7 

K + / K " 4.2X10 4/I.0XI0 4 0.6 Fluxes are for the 
p/p 7x l0 7 / 3 . 5Xl0 2 0.8 S (short) mode of 

ir + / ir" 5 x l 0 7 / 5 x l 0 7 0.8 operation 

IT 1 106 0.15 
u' 104 
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L A M P F PARTICLE P H Y S I C S B E A M S (Source D. Dodder. Los Alamos) 

The primary 800 MeV H + beam normally runs with an average current up to 700 MA, but 1.2 mA has been achieved. The macro duty 
factor is 6 to 9%. with a macrostructure of 120 pps with a maximum pulse length of 750 jts. Each macropulse consists of a 0.25 ns 
burst every 5 ns. This beam is used to generate the meson and neutrino beams described below, as well as additional beams for other 
purposes. Simultaneously with the H + beam a low current (5 ^A unpolarized; up to 25 nA polarized) H " beam is accelerated to a 
desired energy between 212 and 800 MeV with a duty factor of 3 to 97t. 

Flux in 
Momentum ±-iP/P Solid parlicles/scc al 

Beam (McV/c) (*> angle Imsr) Panicle or current (McV/c) Comments 

A 1460 0.1 P 7O0uA 1460 Main beam; 1.2 mA has been achieved 

LEP 77-415 0.05-2.8 0-17 TT~ 7X10* 
- 2 X I 0 8 

l u 5 Low energy pion beam: achromatic: 
llux at -lp/p = 2.8^ 

EPICS 155-415 2.0 3.4 TT 

TT 

1.5X10* 
3.3X10' 

300 Fncrgctic pion channel 
and spectrometer 

P 5 I0O-750 5.0 7.0 IT* 2X10 9 470 High energy pions: achromatic 
TT' 3 X 1 0 S 470 

28 u + 1.5X106 28 
100 n~ 0.8X10 6 100 « " fl'.x is "ithotil degrader 

Stopped 25-250 it' 1.4X108 130 
muon ix ' 2.8X10 7 

665-1460 p 5 n\ 1460 Current reduced to 1/3 for < 1460 MeV/c 
p 20 nA Polar. = 0.8 N .LS available 

<I460 0.8 fi I0 4 Polar. = Ox. max 0° h 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 « 6 p <I00 nA 1460 H " beam stripped to H° or H + 

proton H° 
beam FP " 

p 10 nA Polar. - 0 8 available in N.LS 
H " directions: independent of polarization 
H ~ " direction of internal beam 

HRS 475-1460 0.26 p 2fiA For high resolution proton spectrometer 
p lOnA 

Neutrino 0-53 ~4jr sr vc 3 x l 0 1 4 total Peak momentum is 35 McV/c fur c 

facility K " Flux al 8 m is 4 x 1 0 s t'/cm2-sec 

v^ " Source subtends ±1.5° for target 8 m away 
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S E R P U K H O V B E A M S (Source: Yu.G. Ryabov and V.V. Ezhcla. Serpukhov) 

Protons are accelerated 10 a maximum momentum of 70 GcV/c. The intensity is about 3 x l 0 i : protons per pulse The repent inn 

r?;e is 0.2/sec, and the beam spill time is about 2 sec. 

Momentum Solid Beam Typical flux 

range ±^P/p Production angle length in panicles • at 

Beam (GeV/c) (%) angle (mr) ( *«r ) (ml Particles per pulse 

I 0 6 

I C C V ,-) 

60 

C 

Internal 

oniments 

2/14 30-70 1 6-35 10 120 hadrons-t 

per pulse 

I 0 6 

I C C V ,-) 

60 

C 

Internal target lines 

30-60 1 0-5 30 hadrons in 8 60 :.v :B. 14: t he e s m.i\ 

5-45 3 0-7 30 e HI" 30 be used fur polar i /ed -, * 

4 20-50 1 0-5 40 130 hadrons 6X10*- 40 Internal 

4 , \ . 4B. 

Internal 

target lines 

4V. 41 . 41-

18 3-17 2 0-200 120 50 hadrons * 10" 

40 Internal 

4 , \ . 4B. 

Internal target. 

2-14 2 240-400 80 hadrons I I ) 4 S injection in r ing 

20 0.4-3.2 1 0 2800 20 hadrons z 10 s 1 Kj tcrna 

last ejci 

SUm en 

1 target. 

:tion 

19 70 0 P 10'- 70 

Kj tcrna 

last ejci 

SUm en ret ion 

4 N S70 12 1 40 neutrals 10' total Internal target 

7 30-70 0.25 11.5 1-4 511.5 P :o" 69 l i i tern.i l target, unscpar.ned 

20-50 n.25 0 40 Tr~. K - . p 5-10 l as ' ,e Llion. separated 

20-55 0.25 0 10 - >10 last eiei L-lion. unscparated 

9 <25 0.5 0 30 194 7r*. K* . p.d s Fast •.•;.-, - l ion , separi lei! 

10-13 1 0 30 d S tl 2 Separate :d 

8 <40 0 2:00 500 i . i~' 5x10* tot;l l Wirle-band • i-ulrino beam 

(mean=6) 

http://liitern.il
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S I N B E A M S (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 5 x l 0 7 per sec and the pulse width is 1 nsec. The maximum intensity at extraction is about 170 

K M Beans 

for maximum flux 
Energy Minimum Maximum 
range ^Ap/p flux Energy ±Ap/p FWHM spot size 

Beam (MeV) <£) (per sec) (MeV) {%) HxV (cm) 

irEl 50-350 0.2 T + 9X10' 
i r " 8X10 8 

225 2.5 2X5 

:rE3 40-125 1.0 i r + 7X10 8 

r " I.3X10 8 

85 5.0 5.6X2.6 

TTM3 50-350 0.1 T + 1X10 8 

T~ 9X10 6 

225 3.0 4X2 

x.Ml 50-350 0.05 •a* 3X10' 
TT" 3X10 6 

225 1.0 0.9X0.7 

M U M Beams ( / i T fluxes are 4 or 5 times n ~ fluxes) 

Beam 
Momentum 
(MeV/c) 

\i ~ flux 
(per sec) 

A-range 
(g/cm) 

Stop density fi ~ 
(stops/g-sec) 

e lii 
ratio 

Burst width 
(nsec) 

FWHM spot size 
HxV (cm) 

ME1 120-50 3X10 7-4X10 5 4-0.3 IX10S-3X10" 0.01-3 >4 6X4 

l*E2 125-50 lO'-lO5 2-0.15 4XI0 4-1X10 4 0.01-3 >•> 10x6 

,lE3 stopping iSx^ 

jtE4 stopping 2x10 s 0.3(v'/n') 

T E 3 28 I 0 7 ( K + ) 0.04 2 x i 0 7 ( / ! + ) 0 .1 (e + /P + > 5X4 

Polarized Proton Beam (pMI) 

Mode of 
operation 

Energy 
(McV) 

Polarization Flux 
(per sec) 

Scattered from 
target M 

590-225 38 i 0 l 0 - 3 x l 0 7 

Polarized ion 
source 

590 80 6X10" 

Neutron Beam (nEl) 

Energy Intensity in Available Resolution from 
range 25 cm 2 spot flight path T.O.F. at 590 

(McV) (pcrMeV-sec) (m) MeV (MeV) 

590-200 4X10M.4XI0 5 60 7 
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S L A C B E A M S {Source: T. Fieguth, SLAC) 

Accelerator Momenta Particles Pulse Repetition 
mode Particles (GeV/c) per pulse length (MS) rate(H?> Comments 

Normal 

SLED 

=23.5 £5X10" 1.6 
= 15.0 S2X10 1 0 1.6 
=33.5 10" 0.2 

<360 To conserve power, repetition rates 
<90 rarely exceed 180 H? The c T beam 
r:360 would require reinstallaiion of a 

high-power source. 

Colliding C m . energy 
beams Particles (GeV) 

Peak luminosity 
( c m - 2 s e c - 1 ) 

Average luminosity 
(cm ~- sec _ 1 ) Comments 

SPRAR e + e " 2-7.4 2X10 5 ' at 6.4 GcV 8XI0 3 0 SPEAR has 2 interaction regions. PEP 
PEP e + e " 8-36 1.7X1031 at 29 GeV g x l O w At PEP. the luminosity scales as E : 

IE "') for cm. energies below (above) 
that at the peak 

Momentum Solid Maximum 
range --^P/P Production angle particles -

Beam (GcV/c) (*£) angle (°) (rnsr) Particles per pulse 
at Repetition 

(GcV/c) rale (Hzl Facility. 

21 1-16 1 0.03 K * / K ' 17/8 
P/P 40/6 

ir^/ir !0 3 

e 10 4 

e~ 104 

£15 0.1-1.0 
<23.5 0.1-1.0 

3.237 j 0.1-1.0 
(J = l 6) 

3.237 j 20.5 
0 = 1 6) 

£21.5 Brems. 0 
5-15 7-10 0 

2 x l 0 1 1 

5X10" 

4x10 ' EQ 
5X10' EQ 

ISO LASS Separated ir.--K = l/30 
! r /p=l /14 

40" b c Backscatterej laser 
ti> brid beam 
lacilit. 

.•Ml ^ W ESA c* beam requires high 
All ^~360 I 6. X. power source; all 

& 2 0 ( i e \ ' c fluxes at Ap,p = t 0 . 2 5 ' 
i 20. 1 SO spectro- Sec footnote A 

meters 

•J 360 

s3«) 
<360 

See footnote B 

0° breinsstrahlung 
See fool note C 

£21.5 Brems. 0 y 2xm 8 EQ «360 Sec footnote t> 

6 0.1-16 
1-16 

£2.0 1.6-6 0.03 
IT ' 

10 
10 

£60 Test 
beam 

19 1-16 0.25 0 e + 10 10 £60 Test 
t'eam 

Very pure: o', * 1 mm 

A. High intensity source; longitudinal polarization " 0.4 
B. Low intensity source; longitudinal 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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TRItJMF B E A M S (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 range is 180-520 McV with an energy spread of 0. \% (FWHM). The unpolarized inten
sity is 150 MA. and the polarized intensity is 300 nA; the polarization is 75-82^. The BL4/BL1A split ratio is 
1/104. The phase width is variable from 0.5 to 6 ns. The pulse separation is 43 or 217 ns. There arc plans to 
upgrade various performance levels. 

Main bean lines 

Beam Particle 
Energy 
(MeV) Intensity 

Momentum 
FWHM 

spread 

(*> 
Polarization Spot size 

HXV(cm) 

BLIA P l80-<20 i'O^A 
(500 McV) 

0.2 0 0.2X0.5 

BL4/1B P 180-520 300nA 0.2 70-80 0.2x0.5 

BL4A n 160-500 108/sec 1.0 40-75 6X6 

BL2C P 65-100 10M A 0.2 0 1X2 

Secondary lines The M8, M9, and M20 Muxes are for full momentum acceptance with 100MA of protons on a 
10-cm Be target. The Ml l. Ml3, and Ml5 fluxes are for full momentum acceptance with lOO^Aof protons on 
a 1-cm C target. Beams of T " and n ~ have the same properties as the w + and ft* beams, except fluxes are 
about 5 times lower. 

Beam Particle 
Momentum 
(MeV/c) 

Particle Mux 
(per sec) 

at 
(MeV/c) 

Momentum 
FWHM 

spread 
<%) 

Polarization 
(%) 

Spot size 
HxV(cm) 

M8 j r " 0-220 1.3X108 180 13 1X2 

M9 
TT 

30-150 
30-250 

I0 6 

2XI0 8 

77 
120 

14 
14 

50 8X8 
10X2 

M20 S 30-200 2.5X106 

2X10 6 

30 
85 

5 
8 

>90 
75 

4X3 
8X8 

Ml3 30-130 
30 (surface) 

5XI0 7 

I.3XI0 6 

130 
30 

10 
10 >90 

3X2 
3X2 

Mil * + 
90-470 5X10 6 200 3 - 2X3 

M15 (design) f i + 30 (surface) I.6X10 6 30 12 >90 2X1 


