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High-energy physicists wishing to propose an experiment to be performed 

at the National Accelerator Laboratory are required to submit a proposal to 

the Laboratory stating the physics interest, method for performing the experi- 

ment, and necessary requirements in the way of equipment and personnel. 

This proposal is reviewed by the Program Advisory Committee and the 

Laboratory Director may then grant approval for the experiment. After 

approval .for the experiment has been obtained, a written agreement is entered 

into between the Laboratory, represented by James Sanford, and the spokesman 

for the experiment. The agreement spells out in detail the fiscal, equipment, 

personnel, and scheduling details of the experiment. Approved experiments 

must be scheduled into appropriate beam lines, areas of physics interest 

categorized, equipment purchased and scheduled, the status of the experiment 

delineated, and by the fall of $971, it became apparent that some means, other 

than manual, must be devised in order to keep track of the myriad of details 

of the proposals and experiments being submitted to the Laboratory. The 

experimental-program da4 a file was developed to provide an instrument for 

handling the information itself and a file-management system was to be 

selected to provide a capability of quick changes in the file and a query 

capability to determine the impact of change. 
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Arthur Roberts was commissioned to make a survey of existing computer 

software systems available to handle files of such magnitude, His recom - 

mendation was that the Laboratory use the IBM System/360 Generalized 

Information System (GIS). This system was operational on the IBM 360/75 

at Argonne National Laboratory and was already in use by NAL for the property 

record system. The system was chosen, in part, for its ability to react to 

changes in file content quickly, its use of “plain English” type programming 

language, the ability to design input and output, and its report -generating 

capability. Also, its files are accessible by other high-level languages such 

as Fortran and PL/I. At NAL, we are using Version I, Mod 2 of GIS. The 

author uses this system to accommodate, manipulate, and display the infor - 

mation about the experimental program. The system is now operational on 

the IBM 360/195 which replaced the Model 75 in late 1972. 

The pattern followed in defining the data was the agreement between the 

Laboratory and each individual experiment. In broad outline, the elements of 

the structure are 

0. Administrative Information 
A. Manpower 
B. Beam and Related Equipment 
C. Funding 
D. Other Considerations Affecting the Experiment 
E Planning or Scheduling Data. 

The file contents were designed to conform to this structure, As a general 

procedure, information about a proposal enters the file at the time it is 

received at the Laboratory. The record is updated at any time that infor - 

mation concerning changes is received. 
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It soon became apparent that just the information contained in the pro- 

posal or agreement was not sufficient to meet the increased demand for lists 

and cross -indexing of information so additional items were added to the file 

as needed. Further refinements and changes will undoubtedly be made as 

the need develops. Now to the structure of the system. 

GIS requires that input and output information be described to the system 

via a Data Description Table (DDT). We have chosen a hierarchical multi- 

structured file with two levels. At level zero, the highest level, is the master 

segment which contains all information which is nonrepetitive, an example of 

which would be the experiment title. At level 1 are the repetitive segments 

(or information about multiple occurrences of the same type of information) 

an example of which would be the list of experimenters. GIS has the capability 

of allowing the user to set his own conditions under which a file creation or 

updating will be successful. The conditions may be stringent or lax at the 

user’s discretion and the user can specify what steps for GIS to take in case 

of error, i.e., abort, continue. Any sensitive item of information can be 

prevented from entering the file if in error. This feature is the editing 

capability which, if specified, will check to see if the coded information falls 

between specified limits, i. e. , if 9 falls between 0 and 10. All checking takes 

place before an update, or a create step is undertaken,. and sppropriate mes- 

sages are printed. 

Also built into the DDT may be look-up tables which convert coded fields 

to expanded information upon listing, an example of which would be coding a ‘PI 

in a field which would be presented as ‘Physicist’ at time of listing information. 
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The actual input data is punched on 80 -byte cards as described by the 

input DDT. Then a create step is accomplished to structure the varying 

length spanned record (one per proposal) with maximum length of 32,000 bytes, 

which is also described by the output DDT. Subsequent updating is done in the 

same fashion except in the update mode: All file management is done by GIS 

and the net result is a clean updated file ready for access in the query mode. 

Since the IBM 360/195 is physically located at ANL, the records are stored 

permanently at ANL on a 2314 disk pack, a direct access device, which must 

be mounted on a disk drive at the computer, when inquiry is made to the file, 

Future plans call for having the GIS system and the data on-line so that the 

response is not limited by having to mount a disk pack. 

The file has provision, for each proposal, for the following information: 

1. Master Segment: (1) Experiment number, (2) short title, (3) 

physics category of experiment, (4) status of 

proposal, (5) date of the status of proposal, 

(6) whether agreement is written, (7) date of 

signing of agreement, (8) the name of NAL 

liaison physicist, (9) status of the experiment, 

(10) date of status of experiment, (11) whether 

preliminary agreement exists, (12) date of 

preliminary agreement, (13) constraint on 

start of experiment, (14) name of revisor and 

date revision took place in various segments 

of the file, (15) GIS -generated count fields 
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which contain the number of occurrences of 

Repeating Segments 

2. Beam Line Segment: 

repeating segments in this record. 

(1) Coded information for each beam line, 

laboratory, predicted sequence in the file, 

(2) indicates which runs are to be secondary 

runs of the experiment. 

3. Experimenter Segment: (1) Experimenter’s supporting institution, 

(2) NAL group if NAL experimenter, (3) a 

manpower code, (4) name, (5) ID number, 

(6) whether he is current spokesman, (7) 

whether safety procedures have been received, 

(8) NAL phone, (9) NAL address, (10) re- 

marks concerning intended effort on experi- 

ment. 

4. Beam Description Segment: (1) A free-form description of the beam line 

and equipment. 

5. Appendix Segment : (1) Title of appendices to agreement, (2) 

date of appendices to agreement. 

6. Agreement Revision 
Segment: 

7. Title Segment: 

(1) Dates of revision of the agreement. 

(1) Pull title of proposal, (2) Parenthetical 

remarks. 

8. Comment Segment: (1) $+ee -form comments about status of the 

experiment. 
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9. NAL Equipment Segment: For each item of equipment to be supplied 

by NAL in support of the experiment is listed: 

(1) class of equipment, (2) whether it is to be 

procured or is on hand, (3) description of 

item, ( 4) date to be available to experiment, 

(5) acquisition cost, (6) whether bought for 

this experiment or prior one, (7) remarks 

as necessary, (8) who is responsible for 

procurement, (9) date ordered, (10) budget 

code bought under, (I4) date received, (12) 

purchase-order number, (13) NAL code name. 

10. Experiment-er.Eqpt.\ Segment:: For each item to be supplied by the experi- 

menter is listed: (I ) supporting institution 

providing it, ( 2) class of equipment, (3) 

whether it is new equipment to be purchased, 

(4) its value, (5) whether it is on site or not, 

(6) expected arrival date, (7) remarks as 

necessary, (8) item description. 

11. Funding Segment: (1) Free -form description of the funding by 

supporting institutions. 

12. Work-Package Segment: (1) List of all budget accounts germain to 

the experiment,, (2) ‘title, (3) current fiscal 

year budget. 

13. Spokesman Segment: (I) All spokesmen for the experiment, with 



-7- 

remarks as to their tenure, (2) indication 

of current spokesman, 

14. Other Considerations 
Segment: (1) Free -form description of other con - 

siderations in the agreement, 

15. Miles tone Segment : (1) Milestones description, ( 2) incremental 

relationship, (3) duration of experiment. 

It should be noted that, while provis-ion has been made for many pieces of 

information, not all information has been kept current at this date. 

In conjunction with the main file, indexed sequential files have been 

established that are known to GIS and available to it during the query mode 

to the main file. An indexed sequential file basically consists of records 

established with a unique key appended to each record. This key corres- 

ponds in our system to a coded piece of information in a record in the main 

file. When an inquiry to the main file is undertaken, the indexed sequential 

file is also made available to GIS so that the information in the indexed file 

is also available. For example : since a supporting institution name applies 

no matter where the code is used in the main record, the key for the institution 

is coded where needed and then GIS will supply the full name associated with 

the key. It is obvious that indexed sequential files can be used to cut down 

the amount of information stored in the main file and can be retrieved only 

when necessary. In our system, we use indexed sequential files to store 

names of supporting institutions, descriptive titles of beam lines and 

experimental areas, and NAL group names. 
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In the system designed at NAL, we have found that the reporting capa- 

bility of GIS Version I, Mod 2 does not meet most of our report-generating 

requirements, and we use PL/I to access the files from the inquiries to 

generate the sophisticated and specialized reports. In the PL/I phase, we 

use the Checkout Compiler for debugging and the Optomizing Compiler to 

create the executable programs for repetitive execution of reports. 

At this point, the author would like to express her appreciation to 

John Pollock of the Information Systems Group at NAL and Delta Clark of 

the Computer Group for their invaluable assistanee inthis effort. More 

detailed information about file creation, maintenance, and inquiries to the 

file is addressed in the Appendices. 
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APPENDIX I. CREATING THE FILE 

GIS Version I Mod 2 assumes that the information contained in the input 

cards is to be presented in a prescribed manner according to the DDT’s. If 

a particular piece of information is absent or empty, a blank card must be 

inserted. After the input information is prepared according to the DDTls, a 

GIS program is compiled to structure the file from the input cards. A sample 

input DDT is presented in Fig. I and the File DDT in Fig. 2. A copy of the 

CREATE program is presented in Fig. 3. Please note that on the input card 

DDT each format of input card is described by a Segment (SEGM) statement 

and that immediately following the first SEGM statement is listed the DATM 

statement which names the file and determines the environment and attributes 

of the file. On the file DDT the DATM statement follows the SEGM statement 

which defines the master segment, composed of six input cards. 
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DOT ; * 
FfLE EXPCARDl ~D~D~~D~C HCXDHD,MDHDNCf”lC~CHCMC MC J-K i-41 HAWC; 
FLlD EXifWM EBCD 5 L 
FL,0 GIiSIDfLD EBCO _ 2 .,_ L ,. .._ 
FLlD TCILQ EBCQ 1 L 

Fig. I. DDT FOR IN-PUT 

f LtD ?OlifY’SCATA EBCD 2 k 
CARDS. ; 

FLrD PHaYSCATiB EBCD 1 h 
FL10 EXiTI T EBSD 41 L 
FL 0 MM1 @A END 4 h 
FLilD WnYSCATC EBCO . 2 .~. _ _~ __.._ .___... __.. .._.... - t .._ . . 
FL D 31)FflCB EBCD 3 L 
FLtD EX.NlJMA EBCD 4 L 
FL D EX;MCfMB EBCD 3... ~... ~....~ ..--L . ._ 
FLgD 10 MANC E5CD 5 L 
FL D NEfWNOA EBCD 4 b . 

FLtD NERJfil;IOB EBCD. 3 .-.~ ._..... ~~ .- ..-L.. 
SEGM CARDlC 0 PIULREC :I?3 CIciiIDFLD 10 Y EXHUMES - -- 
DA TM DSORG=fS. [:REATE=AIO, AELQC=PWEe DSNAHE=fXf=ChRDlr FHECEL=8Oe REg:ff’?=Fi3r 
WLKSI ZE=725?. CATLG=NO. WOLUNE=SEK=DI SK941 iIFaIT=2314 
FL,D DUMll EBCD 5 L 
FL0 GiISIDfLC EBCD 2 . L 
FL&D TCI11 .--- EBCD.. .-. l- .-_ .L ._ .~. -...-... ..~ 
FL,D ST!lTtlSPbr’ EBCD 1 e 
FL-D DSWRDY EBCD 2 t 
FLD.DTAPRMO Efj(-D .._ -2 _.___ -.e.~~. _ ._---.-.. - L ._.. . .~~ 
FL D DT APRYR E8CQ 2 L 
FFfD AG:RE E EBCD 1 L 

’ FL D 9T:A@RDY E8Cf-j ..2 .__ _. ___ _._______I_._____. - -I.------.- -.L -. _ _..I__. _..._...__. 
FL 0 DT’AGRtlO EBCO 2 L 
FL 0 DT.AGRYR EBCD 2‘- L 
FL:0 EX CDOR II EBf-0 ‘20 _ . .-.. ~~_..- _ ._ - 
FL0 STATUSEX EBCD 2 

k ----. 

FL0 3TlCOMPDY EBCD 2 L 
FL&D DT-COMPIIU EBCD .~- 2 . . . . ._ ..~.- ;.-.__~ .._ - -- L ~-. - _ ~. -. ^ 
FL D 9T:CQHPYR END 2 L 
FL D DlJ HAGR EBCD 1 L 
FL D 3T DUtlDY EBCD 2 L 
FL D 9T DUMMO EBCD 2 t 
FL0 9TOUHYR EBCD 2 L 
FL D DUJl1 1A E fjC D 2 3 - .---. . . L _ .__ .~ 

i OVRFLW ID G1.i&LD 11 
. _ ._ _-- _ 

SEW CARD11 
FLD ‘WM12 EBCD 5 L 
FL,D GItSfDFLC EBCD 2 L _. 
FL:0 TCkl2 EBCD 1 t 
FC!D fO!MSTRI\ii EBCO 32 
FL10 COIORDREV EBCD 14 ..-.__ _.-... _...___, -...-.. ~. . . . L’ 
FLfD CQIREVOY EBCD 2 i 
FLfD COIREVMO EBCD 2 i 
FLrD COIRE VYR EBCD 2 -- L _~ 
FLfD COilLREV EBCD 14 L 
FL0 COLREVDY EBCD 2 t 
FLcD CUitREVHC EBCD -2 ,__ ..- -L 
FLdD CORREVYR EBCD 2 L 
SEGM C ARDl2 
FL D iNJiM 3 

i; 0VR;LU fD GIISIDFID 12 
EBCD L 

FL D CI!SIDFLC Ef3CD 2 L 
FLtD fCll3 EBCD 1 ._. . ..^ L 
FL.D 3WDESRfW EBCD 14 
FL,D 3WOE SOY EBCD 2 :. 
FL+0 BWRESPIO EBCD 2 L 

.” - 
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fk 0 GIiSIDFL@ EBCD 2 
-14- 

1 
FL’D JElbO EBCO 1 L 
FtlD LNIO EBCD 2 3, 
FL’D 3NtU EBCD 2. _ . . - h 
FL D FU~NDDES EBCD 68 t 
SfCM EARDbG 1 MULKEC f?D EISIDFLD BC Y LR4O.A 
FL D 3Wi6 1 EBCD 5 1 
FL0 EliSIDFtD EBCD 2 L 
FltD Ttibl EBCD 1 L 
FL D d#:PKG EB C 0 3 . . _..- __.-.- - _. ._. -__ C. ~. 
Ft 0 f”r”r8UDG EBCD 7 R 
FLD dK.PKGTIT EEICD 62 t 
SEGP”I CARD6i 1 HULREC iI0 GTSIDFLO 51 Y WKPK(6eA: 
FL D DUiH7 0 EBCD 5 L 
FL.0 GliSlDFtC EBCD 2 L 
FL10 TCbTO. EECD -. 1 ..~ _~~. ..- F. ~~ ~.. 
FLcD tDRRNQ EBCD 4 L 
FL D IN&TIT EBCD 3 L- 
Ft*D CCliRRMAHE EBCD 23 L 
FLiD COWtOUR EBCD 41 t 
FL D ?RfIMT EBCD 1 1 
SEGM C ARD7C 1 MULREC.-uIID ~6I-SiDFlD--70 -~ Y COKRAIQrA..-. . ..- -- . ..- 
FLD 3U#8G EBCD 5 L 
FLlD SI:S’pDFLC E8CD 2 t 

, 

. 

FL:D JCIBD EBCD 1 - __- _.. -.._ ..~ -- L 
FLlD LNiNO EBCD 2 I_ 
FL10 ?AfRENO EBCD 2 L 
JZL,D f@RSDESC fZB(-D 68 .-.. ._- -_ _ ___ -.,_ __--.. I-._.- L ..-.- _ - _ ____.. -.._ __... 
SE GM C AR089 1 f’tULREC 11D GISIDFLD 80 Y LNNtlwA 
FL0 3UN95 ESCD 5 t 
FL,D GIiS1DFI.C EBCD 2 _.. _.> .__.~. .-.. .- _ . . .- _ L _ _ ~. 
FLtD TC195 EBCD 1 c 
FL10 HLSTNNO EBCD 4 L 
FL:0 “4’QTNDTDy EBCD ._ 2 __.._ .___ ._. I_-.. . .._ -.._ . . L.. _ ._. _. 
FLrD +ISrTNDTMG EBCD 2 L 
FL,0 WTMDTYR EBCD 2 L 
FL!D #JS’fNJ~T EBCD 42 .- L.. .-. .-... 
SE Gfl C AR09 5 1 MULREC ID @I SIDFLO 95 Y MLSTNNUsA’ 
FL0 DUE196 EBCD 5 t 
FL D GIiSf DFLfi EBCD -- -2. h 
FL&D TCf96 EBCD 1 L 
FL D WH96A E8CD 4 L 
FL:0 T 1 EBCD 1 c 
FLED JR!lrr;DT EBCD 3 L 
FLID F)LUJS EBCD 1 L 
FL’D INXR E EBCD -3 l- 
SEGM CARD95 1 CIURFLU 30 GISIDFLD 96 
END 
*f ND TASK SPEC 
DCP EXPCARDl;‘ 
*END TASK SPEC 
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DDT ; 
f 1,f.E f XPFILEl HDHDHCMCHCMDHDHDMDMCWCMCWC~C MCHC HCHWHC; 
FL0 EXrNUM EBCD 5 L E#PfRIfJ!ENl- iWM%ER 
FL0 ‘WYSCAYA EBCD 2.--- _._- - ___ _“._ _- --._,. . L PH’JSICS CATLi;‘ORY . 
EDIT RNGE E 5. .- 2 O*?zY 
FhD PHWSCAT3 EBCD 1 L 
EDIT LWP E - s -- -- .i I eAtB~C,D,E.F,G,H.I. J.K,L 7 
~~,,N.O:.P.Q.R~SrTrUrVrWrX:rYrZ; - 
FLtD EXfTI T EBCD 41 L EXf’ERIWENT 71TLE 
FL10 ‘#wSCA TC EBCQ 2 . .-_.. _ _ ._. _ ..~.. _ - . L- 
FL:0 EXdU?iA EBCD 4 L EKPERI HENT ;MUHBER 
FL.0 E XiniU MB EBCD 3 L 
FL10 30 MA NC EBCD 5.- -_ ~_.._ . L 
FCrD NEh!MOA EBCD 4 L REPJUMBERED AS 
FL-D YEIWFJOB EBCD 3 L 
FLfD STATIJSPH EBCD 1 .- ..-. ~. -. L STATUS OF PWUPOSAL 
DE CD L KUP E s s 1 9 l* PROPOSAL .v 2, 4PPROVED v “; 
+4 ,PROPQSED .S.DEFERRED ,6,k~PWQRAWN.?,REJECfED 18, ItiACTIVii ; 
FL D 3T AfaROY EBCD 2 L 
FL0 DTAPRPIO EBCD 
DECO LKUP -- E2 

L PROPOSAL APPROVED 
ss 2 3 1,JAN. 2,EEBv ‘3,; 

=&AR, %,APR, 5rMAY. 6+JUiN+ Y.&IL, 8,AUG, 9,SEP,1C,OCT;ti:HD\I:12,19EC; 
Fk D 3T.AQRY R EBCD 2 L 
FLlD AWE E EBCD 1 L STATUS OF As*;REEHEHT 
ED IT R NGE----.- --- E.. ..~-.- s -.. -up . ..-._. - cl*2 
DECO LKUP E SS 1 B- GsUNSIGNEDrlvS’IGNED r; 
a2t,DRAFT ; 
FL.0 DTAGRDY.. EBf-D _._ 2 .._..__... -_- .____. .-.-.~_.. ._.. ._ L .-.. I- -_ 

FL0 3T46Rtdf.l EBCD 2 L ACREEHENT SlGNED 
DECD LKUP E s s ‘2 3 l.JAN. 2,FEBr 3,; 
@HIAft, :4,APR, S,?lAYq brJU@J, ?,9:UL. B*AUti, 9.SEP. ~~.OCT.I~~:~~~V:~~.UEC; 
FL D Df 4CRYR EBCD 2 L 
FLID EX’COORD EBCD 20 F NAL COORDIN#TOR 
FL D STAJUSEX EBCD 2 _- _ . _ _- _ . L STATUS i3F EWERIMENT 
ED IT R MGE E S 2 it-99 
DE CD LKUP E ss 2 21 GrNilT AT fUAL . 
i-t zl,INa SETUP PERIOD , 2.R’UNNIMC --- -- - -. -, ~3eDOWN m ,e 
@ eG,?RfZLIMIKARY RUNNING a . 5,TeNPORARY SETUP t 6r DATAI YAKlNG COYPLEfTED, ; 
0 t7,EQ’UTPMEbvT REMOVED , 8.R ESULTS PUBLI SHE0 , 9, COHPLE TED ; 
FLD ,-jT(-OMf,Dy EB(-Q 2...--- . . . ..-_.. L -- -- -- . 
FL D DTCOMPMO EBCD 2 L 
3E CD LKUP E ss.2 3 l.JAN, Z,EEB, 3,;: 
@l”liAR, :4rAPR. S,MAY, 6rJUitir ?rJULe 8,AUG. 9.SEP.1C.DCTr~SI:NDV:1ZIDECi 
FL 0 D’TSOMPYR EBCD 2 L 
Ft.. D DU’HAGR EBCD 1 L OUMHY AGREEWMT 
EOIT RIVCE E ._ -_ - se . .~. -1 .- _.... -. 0.1 

DE CD LWP E ss 1 3 GINC S IeYES: 
FLD 3T039MDY EBCD 2 -- L 
FLD DTDUMMO EBCD 2 L- 
DECD LKUP E 5s 2 3 1r~ANt 2,FEBq 31; 
@f%ARv :4eAPR, 5,KAY. 6vJUfN. 7,J:UL. 8,AUG. 9,SEP, l~.OCT.‘I2:~iiY:f2.OEC; 
FL 0 3TDiUMrR ESCD .-- 2 .- --. .. ~. ._-. -. -..- --. -L- 
FL D COLNSTRNT EBCD 32 L C~~S~RA~~~ :oJM START 
FhrD C013RDREV EBCD 14 L coo~o~~~4~loR &EVlSEO BY 
FCtD CO:REVDY EBCD 2 ‘- -- _.. L 

FltD COIREVMO EBCD 2 L MAE COCkRfSPti~aDENT REvfSIQti DATE 
DECD LKUP ---- &... s-s 2 3 -. P*.JAfv* L,FEB, 3.; 
W%AR, :4,APR. 5,MAY. 6,JUfNr 7.3UL. 8,AUG, 9,SEP.1D,OCTs!ll:MDV:1Z.DEC; 
FL)0 f OIRE VY R fBCD 2 L 
FLiD CO!LLREV EBCD 14 .-. L E~~E~~ME~~~~.~ LlST REVISED BY 
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SEGM LGTITSEG 1 TRAILR CM' LC!TITCNT Y LI~~ENu~a~a i 
FLU LrINENU# EBCD 2 I 
FL-D APdXVLl H EBCD 7.2 t 
SEGM A PWVSEG. 1 TRAILR CNT AP,RVLCNT Y L.INENU?lId 
FL,D I T~EH NO EBCD 3 t ITEM ~~~%ER 
FL D EQ’CLASS EBCD 1 L EW-EP CLASS 
EDIT LKUP i E s 1 ArC.iU.f.F,HrI,K.Lo~M.N,Orar,- 
BP, t R, S:, T , Vi X 
DECO LKUP E s s 1 40 A, ANALYSIS HAGNETS 

- .-.-_ CsCOMPUTERS 
rol.DETIEE.TORS-CDMPON;NTS-ELECrRlONICS--EABLING.-.; ---- 
rEt,E#f“ENDABLE ITEHS 9; .- 
~F,,RECtIRCULATORS ..-- ~. e.:. ._.___..- ~.~. .-1 ; :. . -.. . .~ 
~Ht,StlI ELDING 7: 
rIe,PCA:NT I TEflS r; 
tS&,P3R1TAj(~Mj-“S ..- _- .- - _ - -9 ;- 
PLe,CZ!L?LIMATDRS *; 
@+b,BEAiH MAGNETS c *: . 
@U;,OFFk-LINE COMPUTING 1: 
W‘,P,?E P r; 
rRt,REF?tI GERATCIRS r: 
@S,,P9WIER SUPPL 1 ES...-..-.--.-.-. - ._..._. _..... _~. .._-. , ; .-:..~ - 
&I-r, TRRXETS *; 
ftV,, TAPrliKS-DEWARS - 
aX1,MISc(-EJA&E~US .._ -. __.. -..zL .._ - ---.. . .._ ..__ ___ - _ .I.‘~ 
FLlD ~R~OCODE EBCD 1 t PRfJCUiE MENT S TATUS 
ED IT R MGE E S 1 1.82 
DECO LK(Jp-- .._ _ E. __. _~- .,_-_. S. S -1 -... 14 .I __. -... .- _ _ - f ,fJpJ #j AND .L.TO BE : 
@KdlCfR’f 0; 
FL D EQDESC EBCD 67 L EQUIPMENT DESCRIPTION 
FLiD AVDATEDY EBCD 2 ---- - _ L 
FtiD AV:DATEMCI EBCD 2 L DATE AVAILABLE 
DE CD L KUP E ss 2 3 l.JANt 2,F:EB. 3.r 
eP%AR, :4-wAPR+ 5,MAY. 6,.9U@d, 7rJ:ULt 8rAUG1 9,SEP,l~~DCT~~11:NifV:1Z1DEt; 
FL*0 AVDATEYR EBCD 2 L 
FL40 ACIQCCIST PACD 4 ACQUISITION COST : 
HA SK Z .ZZZ,Z(i!- 
FL,D COSTFLAG EBCD 1 1 
EDIT RrsiGE E S’ 1 1.2 
FL:D EQ,STATUS EB(-D 41 .--_-...-.I____- ____ _-._.- -._---..- .._. ..~ AL EQUIPMENT STATUS --. --- ---------. 
FL&D VAtLEQREV EBCD 14 L NAC EQUIP REVISED 8Y 
FL.0 VAtGRP EBCD 2 L RESPOtiSI%tE HAL GROUP 
FLD 2ESPIND EBCD 25 .- 1 RESP XMDIVIDUAL 
FL.0 DT OR DDY EBCD 2 c 
FLD DTORDHO EBCD 2 L DATE IT-EM ORDERED 
DE CD 1 K(jp. - .__ E _. SS~ 2 .~3 1,JAN. ZJFEB, 3.;. 
nt+AR, :f,APR. 51tlAY1 6,JU@J, 7.J’ULr 81AU6, 9+SfPr10,OCT.~L1:NO\,:12.DEC; 
FL3 DTORDYR EBCD 2 L 
FL0 OTRCVDY EBCD 2 L 
FLD 3TRCVM0 EBCD 2 L DATE RECEIVED 
DECO LKUP E ss 2 3 leJAIU, 2,FEBr 3.: 
@hAR, :4,APR, S,MAY, 6,SUIN. 7rJUC; 8,BUGq 91SEP+10.DtT.~ll:~i)V:12.DEC; 
FL D 3IRCVYR EBCD 2 t 
FL D 201NUff EBCD 6 L 
FL%0 llJDRKPACK EBCD 3.-- t WORK PJ<:G 
FL*D CQiSTELEM EBCD 3 L COST ELEMENT 
FLtD hfAfLEQDY EBCD 2 L 
FLD YAiLEQMO EBCD 2 L REVIS llDN DATE 
DE CD L KUP E ss 2’-3- l.JAN, Z,FE%. 3, k’ 
W:AR, :4r APR. 5, MAY, 61,JU!Nv 7.3.UL. 8,AUGv 9.SEP.lO,DCT..ll:N~V:1Z+DEt; 
FlD UAILEQYR EUCD 2 L 
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FL D COiLI TEN EBCD 3 L 1fEf-l WUYBER: 
Ft D IN&T XT EBCD 3. ..__.., _- ._^. (^ -. . ._ L I TX TU?XON - 
FL+D COiLEQCLS EBCD 1 L EWTP CLASS 
EDIT LKUP E s 1 A,f,t~,E,F,H,IIK.L.~*N~~.~~. 
~Ra,S,T:+YrX’- . .-.. - 
DECD LKUP E s s 1 40 A* ANALYSIS MAG NE TS ; 
* I ,C,COflPUTERS . G’ 
~D~.DETlECTORS-COMPQNENTS-EtEC1-R~ONXCS-CABlINIG.; .‘:- 
BE;, EXP’ENDABLE ITEMS t; ‘. 
W,rRE&zIRCULATORS *; 
t#+l~s!4fECorNG -’ - --- . . _. - . ,-- .-~ -~ 
RI.,PLA:NT I TEPfS r; 
@KS, P3RLTA KA tlP S . .1 
*Lrr C3LiLI MATORS --. -.- -.-_--- ~------ __. ~ : . . . . . ..- _. _. .-. __ .~- ..- -- -. -- _- 
@&,BEA.fl NAGIIiETS 9: .- 
@iX,OFFi-LIRIE CUNPUTIRIG .a .* 
gRa,REF RX GERATORS - *P 
6,P3WIER SUPPLIES r: 
*Tt, TARkGE 7% .: 
&y,, -ffifJfKS-oE&ARS _ _~. .__ _ ._... ___ __ ..__ ---r-- .._ -I ;-. ____ - .._. ~. _ -. _---__. _.-. 
~:htMIS~CELFANEOUS * . 
FL D COISfFtG EBCD ’ 1 L 
FL!D ?dAhGRP EBCD 2 _.. .-.. _. - . -- t NWL GROUP 
FLiD CO’LEQDES EBCD 62 L EQUIPHEW OkSCRIPT ON 
FL0 UAfLUE PACD 4 VALUE 
nc\;SK ~,ZZ~.Z{~- . ..~ _._. ___ -. ..I____---. .._ - ____-.. - .-_.. -~ ~-.. ^. - - - -- - ..~ ---. 
FLrD 3NlSITECC EBCD 1 L OM S’ITP 
EDIT LKUP E s- ‘1 Ne Y 
DE Cc) L KIJpm.; E _ .__ s s -1. 3.. TV. MO p Y,YES; 
FLD EXiARDTDY EBCD 2 L 
FLD EX.ARDTHG EBCD 2 L EXPECTED ARRIVAL DATE 
5E f-0 L KflP i-._-.-- -: _ f- ..__.. s 5. .~.2 3 l.JAN* 
JshAR, :4wAPR, SrMAY, 6tJU:Nr ?rJ:ULo B+kUG, %SEP,1010CT, 11:&4:12,DEC; 

2,FEB. 3. E;-- 

FtiD EXiARDTYR EBCD 2 L 
FL?0 ST‘ORELOC EBCD 35 --~- ‘-- L STURAGE FUCC\I 4ON -- -- ._ 

F-LID EX:PEQREV EBCD 14 L EXPERIMENTER EQUIP REVISED BY 
Ft D EXtPE QDY EBCD L 
ft.0 EX PEQMO Ef,jCD . ._ : ___.. . . ..--- __. _..--- .__ - ._.__. -. .:- L REvIS Iofl DATE. _ -. -. - . -- 

5fCD LKUP E ss 2 3 . lr.JAN, 2,FE8, 3.fm 
b&AR, :4. APR. 5,MAY, b,JUJINt ‘I.YUL, .8,AUG. 9,SEP,1O,OCT.;11:NUY:LZIDEC; 
i=ttD EX*PEQYR EBCD 2 L 
SE Gp1 C OLEQSEG 1 TRAILR CNT CO.LEQCNT Y COLXTEM,A‘ 
FL D ?NiO EBCO 2 L LINE NUlYBER 
FL,D 3N{ij --. EBCD 2.. ___-,.--__ _I .- -.-. ._..-.-......_ t PARAGRAP’H &Jo. 

FL 0 FWNDDES EBCD 68 t Ft3fWIMG DESCRIPTlON 
SE GM FUNDSEG 1 TRAILR CNT FU~NDCNT Y LIdtl.A 
FL D dK,PKC .- EBCD 3 L WORK PKG 
FL D FYIBUDG PACD 4 CURRENT FY BUDGET 
HAtSK 2 ,ZZZ.ZiZ- 
FLD dl(PKGTiT EBCD 62 L- WORK PAtCKAEE TITLE - 
SE GM LJKPKGSEG 1 TRAILR CNT UKPKGCMT Y WKPKGsA 
FLlD CO/RR NO EBCD 4 I.. 
FL D f N+ST .I T- EBCD 3 L- IWSTITUTION 
FL0 COWRNAFIE EBCD 23 L CORRESPONDEidT 
FL D CO.RRDUR EBCO 41 L PERIOD AS CbRRESPONDENT 
FL0 ‘RtINT EBCD 1 -t- 
SEGM CORESSEG 1 TRAILR CNT CD:RESCNT Y EORRNCII A 
FL D LNfNO EBCD 2 .t 
FL D PAtRGNO EBCD 2 L ITEf” NUMBER 
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FL D COWSUESC EBCD 68 L OTHER 4: OMSiaERATIONS 
SE GH COPdSOSEG 1 TRAILR CAtT CWISDCNf Y LNNOrA 
FL D YLiSf NNO EBCD 4 L MILESTONE No 
FLD \4SirNDTDY EBCD . . 2 L 
FL.D ‘4SrTNOTNO EBCQ 2 L HB$LESTONE OATE 
DE CD L KUP E ss 2 3 I,JANe Z.FEB, 3,; 
rt%bR, :b,APR. 5,MA-Y. 6,JUUU.. 7eJUC. $.AQJG* 9.rEP.1C.OCT,ill:WOV:12.uECi 
FLU ESITNDTYR EBCD 2 L 
FL 0 HLiSTNTiT EBCD 62 L TIVCE 
FL10 T I EBCD. Wm.1 L 
FL D 3RflGDT EBCO 3 L 
FL%3 aLW!i EBCD 1 L 
FL D INCRE EBCD 3 L 
SE GM M LS TNSE G 1 TRAILR CNT MLSTNCNT Y MLSTWNO,A 
ERD 
rE ND TASK SPEt- 
DD P EX:PF IFEll 
*E ND TASK SPEC 
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Fig. 3. GIS CREATE PROGRAM. 
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APPENDIX II. UPDATING THE FILE 

It was determined that the easiest way to get the master file (EXPFILE 1) 

updated since it is a hierarchical multilevel file was to update the input cards 

(EXPCARD I) themselves and recreate the master file. Therefore a PL/I 

program was written which creates a unique sorting key for each existing 

card in the file and the updating cards and the input card file for the master 

file is updated via GIS. Card records may be added, deleted or replaced by 

the use of IA’, ID’, or ‘R! respectively. A copy of the update program is 

presented in Fig. 4. 



IF TC EG ‘A’; 

INSERT REKDSEG; 

RETUJ?N : 

IF TC EG ‘H’; 

RE’!:ACE REKDSEC: 

RFWRN: 

IF Ti Eel ‘0’; 

DEiEifE PEKDSEC; 

RETURN: 

TN AVY CASE; 

LiST * Tl LECl\L TRANSACI 

END ‘ROCEDURE: 

ION COOL. 10 FL0 =‘v CAR0 t:caRDNo; 

co iAL NUMBER 5;’ MEsSACES 1 
dl GHFST SEVERITY ENCOUNTERElI A 
nN EKECUTE MOOUiE HA: BEEN PRODUCED 
TO T-AL NUMUER OF STnTEMENTS 17 

Fig. 4. GIS UPDATE PROGRAM. 
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APPENDIX III. INQUIRY INTO FILE 

Queries for information from the file are handled in one of two ways 

which can best be shown by a diagram, 

I 

1 Query program1 
1 to Language 1 

Processor j 
c ,,~.,~ _,,_ i __r__,...l ~_--^ x “*;v 

!Y ____-_. _._ ..,,... “.._---.._-..~ .., 
p&table Program :i 

GIS Program 
/ Stored in Library 

; 
: 

*---- -.^-.__“-___ _-,.“* _____-~I 
4 

--- 

-.-.-- --“-.-.-^P-* 
Job Control i 

Language (JCL) 
/ generated and i 
: executable program 
: made Available j 
1 

Ll__-__ .._. _^_ ._. -.__ _-.. ---.~. i-v 

Method A: 
--s--m 
ram executed 

against the file 
automatically 

c 
---l-.-_---..ll_.l.----.~-~__- 

Executable Program 
is Scratched from GIS 

1. ,._ .-~-x .-. ,. Library ..- ..- .” .__.. _..--._ -_ __- 

G Method B: y---- . . -.““..~m,*sal/-.ll_- -_y__ 
j JCL is punched on 
B 
1 

cards and job is 
interrupted 

USER INTERVENTION 

is changed by 
programmer 

Executable Program Saved 
in Library for 

future use 



-26 - 

Method A is particularly well suited for “one-time” queries such as “List 

all experimenters on Experiment #60 alphabetically. ” The query for this 

type would be: 

(a) QUERY EXPFILE I 
LOCATE RECORD 
WHEN EXNUM EQ ’ 60’ 
LOCATE COLLSEG 
HOLD HOLDi NAME 
EXHAUST COLLSEG 
EXHAUST RECORD 

(b) SORT HOLD1 ASC NAME SIZE 500 

(c) QUERY HOLD 1 
LOCATE RECORD 
LIST RECORD 
EXHAUST RECORD 
END PROCEDURE 

Section (a) of this query would cause a file search to find the record for 

Experiment # 60. All the experimenters’ names would be written on a scratch 

file entitled HOLD 1. Then statement (b) would effect, a sort of the names 

alphabetically. The HOLD 1 file would be reopened by section (c), the con- 

tents listed, and the HOLD I file and load module scratched at the end of the 

job. All actions in this procedure are automatically generated and at the end 

the executable program (land module) is scratched from the GIS Library. It 

is obvious that the program keeps track of data attributes and this whole pro- 

cedure in itself is always independent of changes in the data and does not need 

to be rewritten unless data attributes change. The advantage of Method A is 

that it is independent, but the disadvantage is that it must be recompiled each 

time the query is executed, the generated file (HOLD 1) cannot be retained for 

future use, and the user has little control over the format of the listing. 
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Method B is a different situation. This type of procedure is used when a 

query is a very standard type to be used repetitively. From the diagram, it 

can be noted that a punched deck of cards is received which can then be modi- 

fied to generate the query at will and repetitively. The load module is always 

available for execution and is saved until scratched deliberately. An example 

of a query of this type would be “List the spokesme,n for all approved and not 

completed experiments with their supporting institutions in a formal report. ” 

(a) 

lb) 

(cl 

(d) 

(4 

(0 

(d 

QUERY EXPFILEl, INSTNAME 

LOCATE RECORD 

WHEN STATUSPW EQ ‘2’ 

AND NOT STATUSEX EQ ’ 9’ 

LOCATE CORESSEG 

WHEN PRINT EQ ‘Y’ 

LOCATE 1NSTNAME:RECORD 

WHEN INSTNAME:INSTIT EQ EXPFILEl:CORESSEG:INSTIT 

HOLD HOLD1 EXNUM, CORRNAME, 1NSTNAME:INSTITNM 

EXHAUST 1NSTNAME:RECORD 

EXHAUST CORESSEG 

EXHAUST RECORD 

SORT HOLD1 ASC EXNUM SIZE 250 

QUERY HOLDl, REPDATE 

DEFINE 

LITERAL1 = ’ 

END DEFINE 
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(h) LOCATE REPDATE:RECORD 

CHA.NGE LITERAL1 TO REPDATE:REPDATE 

EXHAUST REPDATE:RECORD 

(i) LOCATE HOLDl:RECORD 

(j) REPORT WIDTH 132, BODYLINES 46 

(k) HEADER 

1 ‘LIST OF SPOK,ESMEN FOR APPROVED EXPERIMENTS’ 

HEADER 

(1) 1 LITERAL1 

HEADER 

SPACE2 

(m) DETAIL 

1 EXNUM 

10 NAME 

50 INSTITNM 

END REPORT 

EXHAUST HOLDl:RECORD 

END PROCEDURE 

Section (a) opens the files EXPFILEI and INSTNAME (an indexed sequential 

file) for processing. Section (b) limits the search to approved experiments 

that have not been completed. Statement (c) limits the spokesman to the cur - 

rent one. Section (d) searches the indexed sequential file (INSTNAME) for the 

corresponding full name of the supporting institution according to the code 
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entered in the master file. Statement (e) writes the experiment number, the 

spokesman’s name, and his institution on a file (HOLDI). Statement ( f) sorts 

the file (HOLD1 ) by experiment number and closes it. Section (g) reopens file 

(HOLDI) for processing and the current date file (REPDATE). Section (h) 

puts the current date in a work area available to the report. Statement (i) 

starts processing the file (HOLDI). Statement (j) starts a series of state- 

ments that specify the format of the formal report using the GIS report- 

generating capability. Statements of the type in statement (k) are HEADER 

statements. HEADER statements specify what is to be printed at the top of 

each page of the report. The arabic character at the beginning of the line 

indicates the column number. Statement (I) prints the current date in the 

heading. Statements of the type of Statement (m) are DETAIL statements and 

DETAIL statements specify the format of the lines in the body of the report. 

It can be seen in the above example that the programming for formal reports 

is extremely simple and conversely is limited in its capability. This is not 

to imply that this sample program represents all the report-generating 

capability of GIS but is shown only as an example of the ease in writing formal 

reports. 

The advantages of Method B are that data sets may be created at will on 

cards, disk files, tape files, and saved indefinitely. In the above application, 

for instance, the file HOLD3 could subsequently be sorted alphabetically by 

experimenters or by the institution names thus saving another file search 

which is time consuming and relatively costly. The load module is kept, 

saving the cost and time of recompilation, and needs to be recompiled only 

when the characteristics of the data change. 
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APPENDIX IV. REPORTS 

In this Appendix are displayed reports that are generated from the data 

file on an occasional basis at the present time. A brief description is included 

and a sample first page is included. Other reports and listings are generated 

as needed and are not included in this representative sampling. 
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List 1. Title -All research proposals submitted to NAL and their 
current status 

Contents -The proposals are listed in order according to their 
assigned numbers. Included are both a short and a 
full title, the torrent spokesman’s name, institutions 
of the participants and approval information. 

PL/I PROGRAM 



2& auG 197- -- LIST -1. ALL RESEARCH tXPJ?RIMENlS SuBMITTEU TO NAL AND THEIR CURRENT STATUS PAGE 1 

:. ....-l--.“- ------- m-m wm-- - ----- b-_-i ----__-____--_---------------------- -- -.---- ---- __-------___ _-_- - s__m ---sm- -------------------------~ 
Le. ._ 

IA: NEUTR-INU RlA CLINE, DAVID HARVARD IJ’NI VERSIT*Y 
PENNSYLVANIA. UN1 VERS ITY OF 

_ ,. I _.. -..--.r_-_ WISCONSlNt UNIVERSITY OF.t~m._- __._ ---..- - ~_ _‘____ --.--. - . . 
CBRO-AD BAND BEAM INCIDENT-ON TARGiT CALORINtlER 

--T- ..-. -r=. 
^ _- NAL NFUTRINO PROPOSAL. 

WI TM MUON SPECTROHElER 1 ; : 

?A-_ APPROVED _ OCT 1970 ,,,..r,,.-s 
e-m;.. ----------------------------------------------- _-_---_.-------_--- _ -----_-_----------------- ----- -----------__-_---------------- 

2B 30-INCH HYBRID *2B SMITH, GERALD A. ARGONNE NATIONAL LABORATORY 
._ DUKE UNIVERSITY ..-. --.-I_- ___-___ ‘-.- ._ _7_ =- _--.-- -.. ---~-‘:---= -.z- ~. _ 

!OWA STATE UNJVZKSITY 
$ MAKYL CNO. UNIVERSITY .OF 

MICHIGAN STATE UNIVtRSITY . 
NATIONAL ‘ACCELtRATOY LABORATOKY -- 
NOTHt DAME, UNIVERSlTY OF 

_ ~. .--. -. ~_ - .-. - -- PuKDuE UNIVEKSITY _-----..-. _ _. ,__--.. 
.TORUNTO, UNIVERSITY OF (C.ANADA) _ 
WISLONSiNv UN! VERSI TY OF 

:A.. .._ _ ._ . LTUDY OF MULTIPARTICLF. P-P iNTERACT,lON~ FROM 101) CtV/C TO 400 GkV/C [ 
WITH A ‘JO-IN’& BUBBLF CHAMBER-UPTJ’CAL SPARK CHAMBEK hYBHID SYSTEM. 
(500K PLUS 500K LATER OF P-P 3 lDO-~00 GFV WITH ANAFYLING MAGNET) 

APPRlJtlED __._ MAY 1971 .~ t00K PIX UF p - p 0) 200 GFV ANL/NALv M5l.I. ISU. ND - _.._ . ..: -. ~~_ _--.-.----..--^ .._ ._.. -. --- 
1OOK PIX OF P - P id 300 UK 400 GEV I 
12OK PAX OF PI MINUS - P d .200 CEV DUKE, :TOHONTiO. NOTRE DAME 

in ~.._.__.~_, --_-.s -I; .._ _ . 1 _. i_- _._ :I ._ ~_ .i-_. SOK PIX .OF Pi HINUS.- P d 100 GEV 
BOK PIx UF Pl PLUS - P J 100 GtV PU RDUE; AJISC ONSIN 

_-_-_-_1____________--------------------------------------------------- ------------ ------------ ------------ ------ __ --_- -- -_-- -- -- -- 

--..~,~~ ._-.._ MONiJPOLt X3: ROSS, RONALD -... ~. LAWRENCE BERKELEY LABORATslRY _ ..~..~ ~__- ._. .__.. ~~~ . .._ __. ..- -r:- ._._ $-., 
STANFORD LINEAR ACCtLERAT’OR CENTER fs 

PROPOSAL FOR A SEARCH FOR MAGNETIC MONOIJOltS AT NAL. (FERROnAGNkTIL* I 
i. _! TARGET LOCATED IN A BEAM DUtlP)l~ 

APPROVED AUG 1970 
___.______________________________^_______ - _-_-___-_-^_ --_- ______-__----._-__---------------- ----------------,-------_---- ------------ 

r ____.r_ :$.I . ..-.. NEUTRON CROSS SECTlON *. 41 LONGO. MICHAEL .~ .- ARGONNE NATIONAL LA?jORATORY .._.______.._...__ __.._.._e.._.. .________ 
MICHIGAN. UNIVERSITY OF 7 

NEUTRON-PRUTON DJFFKGC TION SCA,TTERING AND NEUTRON TOTAL CROSS >ECTIONS 
UP TO 200 GtV: (TOTAL CROSS StCTILlNS ON HZ, 02, IikAVY NUCLEI TO < 2%; 
,CAPABLE OF EN:RGIES UP TO 300 GEV)! 

APPROVED AUC 1970 
--------- _---___-__- - -______--_--^-____ _-_----- ____-- - __-_-_____-_ ---* ----- ----- ____ - ______--_________--------- “------------------- _-.-..-.-.--.-- ---.-. .-~ -~ -- ---.- .-- 

411 - NEUTRON ELASTIC SCATTERiNG s4.11 L ONGU, M:ChAtL AKGUNNF NATIONAL LABORATORY 
MICHIGAN. UNIVEKSITY OF 

_ _ .~. NEUTRON-PROTON DIFFKACTION SCA.TTERIN-G .AND NEUTKUN TOTAL CROSS SECTONS 
UP TO 200 tiEV. (D!FtFERENTIAL CKOSS SECTIONS UITH T FROM 0.1 TO 3.5; . 
CAPCBLt OF ENFKGIES UP TO 300 GEV)l 

APPROVED AUG 1970 ------- - 
---1 __-- -_ _____________ a __-_________ - --_-__ -^------ ____--______--_I_-------------- -------..- _____________ --- __-------- ..a----- 

5 MUCN *5 PERL, MARTIN L. STANFORD LINEAR ACCELEKATOR CENTEIR 
MUON-PROTON INELASTIC SCATTERING- 

UITHDRAUN OCT 1970 
----- ---_--________-_____-------- * ___a_______-____e- -_--__ ---- -- _-----___---_-- ----- ------ ---- ----- ------- ---we- _----- ---_---- -- -- 

6 PROTON-YROION ELASTIC, *b ~.~_. . .___ .KRISCH, ALAN D- _..- _ . , AHGONNF NATIONAL LAB’JRATOHY_m_~ .._.._. ..__._.. ._.. 
fliCHIGAN* UNIVERSITY OF 

200-GtV PROTON-PROTON ELASTIC SCATTERING AT HIGH TRANSVtRSE tlOMENTUM. 
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List 12. Title -Approved, proposed, deferred, and completed pro- 
posals at NAL by category of physics coverage 

Contents -The areas of physics interest for NAL experiments 
have been divided into categories. The appropriate 
proposals are listed under each category with their 
short title, current spokesman’s name, beam line, 
and approval status. 

PL/I PROGRAM 



28 GUG i97J -LIST 12, -CDMPLiiEU; AFPROVEG-., DEFERRED,-~ AND PROPOSED EXPERIMENTS BY CATEGDKY OF PHYSICS ‘COVeR AGt PAGE - 1 
.~ 

SPOKESMAN STATUS 

1. -HADRON INTERACT1 ONS IN ELE:CTRONIC DETECTOR& 
4-1 SEARCH AND SURVEY __- _._.-_ ._- _~. .._. .~.. 

UUAKK 0172 LE 
PHOTON SEARCH =120 CL 
N ONtJPDLE s3 HO 
H ONDPOL E 022 
MUON SEARCH *48 

/ 
I PhUNE R. LAWHENCE B. 
INE, DGVIO- 
SSt .R ONALO 

C0CLIN.S. GEOKGE 8. 
ADAIR, ROBERT K. 

APPKLIVED 
APPKOVEO 

CDMPLE TED 
COMPLtTED 

APPROVED 

-.--- 
HA-M; BtAM 
IT A- C-O x.: 
PA-fW.EST )‘/NA-:TARGEf ~._ I 

MA-M.? REAM 
PA-(WEST) 

PART1 CLE PRODUCTION +63A-..v.; ----------- - WALK;ER, JAMES K, .- _-_-_-__--.. APPKOVtD ..-.._ PA-(WEST ) / ITA’.FTO.~ _._._ ~. ~_~~ __.._.___ ~_ 
LEPTON 870 LtDEHNANt LtON PA-(C-EN1 t:R) 

__.._-_.. - -.._..---.---_ 
APPROVED 

RONClPOLE >*74 .FLEISCHEK, R L APPROVED Pb-tw-Fsr b 
GUAKK J 75 -== -YAMANDUCHI.r TAtJ I APPKUVCD -n5-~2 8f~M .- :; 

R ONOP OLE 87 6 CARRiiGANt ‘RIChAKD APPKOV ED NA-TARGLT 
PHUTDN SEARCH *95A CON, BRADLEY APPKUVED PA-t WEST 1 
PAKTI CLE SEAKCH alOO -I. PIRD!J&. :PIERRt ..- APPROVED _ PA-lt AST 1: ~...~.. ~~~~~...~ -...-_ -~--.-.-- ---.--__. ._~ ~~_ ._ _._.__.: 
LONG-LIV”D PARTICLES ml15 STEWtNSON, M. LYNN APPKOVED PA-(W.EST 11 a 
P CRTIrCLs SEAHCH =,l84 

;. ..:.i .._ ..1 =-. 
MltNN, ;ALFkED K. APPROVED I1 A-C.-O 

pfiRTic-t SEARCH ~187 LEDERHAN, LEUN M- APPKOVED PA- (C ENTE Rl 
flASS1 VE- PARTICLE SEARCH ml99 FKANKEL, SHEKMAN’ APPKOVFD NA-TARGtT 
nULT I GAMMA *2 j0 LONGO. tlICtiAi-L J.’ APPROVED HA-M3 BFAtl 
N DNDP ULir *19A --- 1.--,--------5;----TUMPKl NE,, DDNALU JR,.- ~.._~,.-~.. DEFERRED. ..- MA-M2 B-AM .~~._ 
T ACHY ON MONOPOLY a.202 BAKTLFTTt DAViD F, PHOPOStD NQ-15-FT B.C, MAGNET 
LONG--LIV.D PARIILLFS Q39 FKAT 1, UILLIAM PROPOSED NA-IARGET 

.: .~ 
a-. TOTAL CROSS SECTION EXPERIMENTS 

NEUTRON CROSS SECTION (I 41 9 LONG09 MICHAEL APPHOVED MA-M3 BEAH 
T UTAL CKOSS SkCTI ON WlO 4 . .-- I._ -____.- KY Cl A,.. THADDEUS E-m.-.-.. ._.. ~_. .APPRilVEO .._.. HA-Ml BEAM 

I 
-------$gi 

m I ELASTIC SCA’T EKING EXPERIMENTS I f 

PROTON-PROTON ELASTIC m36A _ . .._-. - -. COOL. RODNtY L. ~__. .-._ COMPLETED I TP-C-O 
NEUTRON :LASTIc SCATTER ING +GI I LDNGO, MICHATL APPROVED MA-M3 BcP?l 
ELAST tc SCATTERING *7 MEYLKH, DONALD I APPKOVFU MA-MI BtAH 
NEUTRON BACKWARD SCAN TERING. +I2 __.__._..-. _ -_._ ~REAY:, :NEVILLt W. .-.._ .._... APPROVED M&-M3 BEAM ...__~ 
POLARIZED SCAl TERING 861 CHAMY&RLA!N, OUEN APPROVED MA-Ml BtAtl 
t LAST tC JCATTEKING ub9A SANDWt tSS, JACK APPHDVED MA-M6 8tAfl 
ELASTIC SCATTER ING “96 

-- -- .. 
RITS,DN, :DAVID i APPROVED flfi-~~6 HEAH 

PROTON-PKOTON ELASTIC *177A 
m--m.: _~. .-- --.--_~-. .i_~ .i~ .~. 

UREAK, JAY APPROVE0 PA-(WEST) 
PROTON-D’UT”RON SCATTERING “186 ilELI5SINOS. ADRIAN APPRaOV FD ITA-C-O 
ELASTIC SCATTtRING 8165 
PROTON-NUCLEON SCATTrRt NG ‘198~- --~ 

RITSON. DAVID ~~~ . ~._.~.. DFFERKED HA-M6 BEAM ..__. _ 
OLSFN. STirPHtN L- DEFtRRED ITA-C-O 

BACKWARD SCATT.ERING a212 UAVtD, M. DEFEKRED MI-Ml BEAM 
PROTON-NUCLECN SCATTtRt NG a231 YAMADA, .RYUJII DEFERRED IT/I-C-O 
NFUTRUN ELASTIC SCATTER ING DE35 JONE Se LAURENCE U. PROPOSED MA-M3 BEAM -- ~. 

-’ tNE LASTIC SCATTERING EXPERI tiE1’4TSwi_ ___- 
PHOTON-PKOTON IN<L4STIC *14A F RANLI MI ; PAOLO CUMPCETEO- ----N&-TARGET 
PKUTUN-PROTON MISSING MASS %7A SANNtS, FELIX COMPLETED ITA-C -0 
PRUTON-NUCLtON INCLUSIVE wlYB ; SANNtSr FELtX COMPLETED 

--- -- 
1 TA-C-O 

I NCLUSIVL SCAt I tRING %!3A ‘ROTHBLRG, JOStPH El 
i 

APPHOVED MA-MI BEAM 
PItIN CHARGE EXCHANGE all1 TOLLIE5TRuP, ALVIN V APPROVED HA-M2 BEAM 

_ .HROTON-PKDTDN INELASTIC -Z21~m_.T ..___. FRAN’ZINI, PAOLO ~~ .._. ._-_AP,PROVEO ITA-C-O 
ASSOCIATED PRUDUCTIUN *99 i 01 EBLIL 0. KOBt RT E- DEFERRED- HA-M6 REAfl 
INCLUSIVE SCATTERING ‘l18A FR IF.DNANr JEKUHE I. DEFERRED MA-M6 f3fAn 
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List 23. Title -Approved, completed, proposed, and deferred pro - 
posals listed by beam line. Approved and completed 
experiments are listed first in approximate sequence. 
Active and deferred proposals follow in numerical 
order. 

Contents -With each experimental area are given the beam lines 
in that area. The appropriate proposals are placed 
in the above mentioned sequence by beam line with their 
short title, current spokesman’s name, and approval 
status. 
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28 hUG19 73 LIST 23.. COflPLc.T:O~ CPPRIJvtLl I DEFERRED, AND PROPOSfO EXPERIMtNTS LISTED BY BEAMLlNE PAGE 1 -z 

57 .>. g.‘z -~ -.- -- .~ -- i I .-. APPRiJV=O AND COMPLFTEi) EXPERIMSNTS ARE LISTEO FIRST IN APPROXlMATE SEQUENCE 
urna; -ic-..--- iA.-.;..-.> --... L -. PROPOSt ANO D:FEKRkO tXPtRIfltNTS FOLLOU IN NUMERICAL .GRDtR 

EXPERIMENTAL AREA AND BkAM LIaNr- SPOKESMAN S TA TUS 
y-. _... .- __--.-_-..-_ ._ _. .T 

MESON AREA Ml BEAM (CHARCtD PARTICLES, -- -. 

TOTAL CRUSS SECTION a104 KYCII, TnAUDEUS E. APPKUV ED 
is.--... ELAST: C LCATTERING a7 MEYER, DONALD I APPRUV ED .-_ ..~ 

1NCLUSIV.z SCATTERING *2?A ROTHBERG. JOSEPH E. APPRUV ED 
POLARlZEU SCATTERING a61 CHAMBERLAIN, OUEN APPRUV ED 

LUBATTI, HENRY J. APPKOV EC ::---. .--- --- ..-. - -.-. --_-.-. ._-_ .__- OIFFRACTIVE OISSCjCIA;rI ON t86AA _.._ _. ._____._ _~_ ~. 
g= 1 1 ,: DRIGKEY, DARRELL J. : APPl+OV ED _~ i... FWfl FACTUR 8216 

OIFFHACTlVE SCATTERING *176 PICCIONI, JRESTE OtFtRREO 
._ BACKUARD SCATTERING 8212 DAVID. M. DEFEKREO ..-=A 

HADRUN J.-IS a222 PILCHER, JAMIES E. DEFER RED 
HADRUN JzTS a236 MOCKETlt PAUL PROPOSED 

-~ _... --.. .~ .__-._-_- .__..~. 
-. I lkSON AREA M2 BEAM (DIFFRACTED PROTONS) 
;; QUARK R 75 YAMANOUCHI, ‘TAIJI APPROVED 

PION CHARtiE EXCHANG: all1 , 1. i 
MiSSING MASS 851 . TOLLESTRUP, aLVIN V j : APPKOV tD .~ _. :.- __._ :=z 

VON GOEL ER. EB ERHARO APPROV EO 
NUCLFAR CHFMISTRY l 8.lA WEISFIELD, MICHAEL U APPHiIV\ED 

:- -. 
NFUTKPI HYP’KON 88 

- -.---.- ---~---_--- . . ..-.--. ---_-_- BEAM DUHP “108 _ _, AWSCHALOM, IlIGUtL APPPOV ED 
\ PONOROM, LEE APPKOV EO ._ 

..:+ M&POLE “22 COLL INS, GEGRGE I?. APPRUV ED t -1 
+ ._ ze: ,:C 1; .:. -;;z.. .~ CHARGED HYPERUN “97 ~. 2. .._.: .~ r- LACH, JOSEPH APPROVE0 

MUNRPUL’ n19A TOMPKINS. DONALD JR. 0:.FiRHEU 
CHARGtD HYPERON *149A i 0%FiRRED 
K ZERo DECAY 8160 

U INSTON, ROLAND 
r .----.-.-- .-- .---. - _..__.- --__ _ - 

K ZERo DECAY *lb2 ~- .~- 
.NAUENBtRG, URIEL ._.. ~.~~ 

PONDROM, LEE 
DfFtRRED _ _....... -. ~. .~k..: 
DEFER RED 

SIGMA ZERO LIF ET!H- ‘lb8 DtVL 1Nt THOM As J. OFFER RED I 

--; .-... ; -. :-.. .-_ t zi . . 
MESON ARE A tlj BE AM (NEUTRONS) 

.: -_ .._ - --.. _ 

NiUTRLJN CROSS S?CTION * r4I LUNGO. MICHAEL APPRUV ED 
LONGO, MICHAEL 3. MULTIGASlMP r230 

NtUTKUN DISSOCIAT:ON: n27C : ROSEN, J ERORE 
NtUTKUN BACKWARD SC117 JERIN,G 812 RFAY 9 NEV1LL.E W. APPKOVCD 
NtUTRON ELASTIC SLATIIERING .*.;I! c.. ~~ LONGO, MICHAEL APPKOV ED 
NtUTKON ELCSTIC SCPTiliRING a235 JCJNtS, LAWRENCE W. PROPOStD -.- 

.x---- ---. 

_^_... _. -.. ._.~- . . . ~_..-..-_ -_... HiSON AREA fl-r BtAPl (NEUTRAL KA ONS) .._ ~. .~-~ .-...- ___. 
.z QU4RK 472 LE IPUN’R, LA WR ENCE B.. COMPLETED 

. K ZERU REG”NERATION ‘82 TELEGDI, VALFNTINE APPRUV tLl 
K-SHORT KcG’NERATION. 8226 ROSENBEKG, ELI I PROPOSED _ 

MkSON AREA Hb B’AM (CHAK!tiED PARTICLES) 
MULTIPLICITIES 0178 .~. -_ -..---- .- ..~. .~,..~. 
ELASTIC -SCATTiRING a96 -- 

...____~_ ‘--- .~ -.- . 

ELAS 11 C SCATTERING *69A 
MULT!IPARTlCLE *llOA =: _ - -. .-_. _ __ 
ASSOCI AT,D PRODUCTION *9*Y . 
FORH FACTOR alO1 
INCLUS!Vf SCATTERING 811.8A 
COULOMB tXCITATION *lC8 
ELAS:TIC .SCATTERINti al65 

BUSZA, WIT APPKOV ED 
RI TSON, OAVIiD APPHDV ED 
SAND WFIS 5. J AC K APPF OV ED 
PINt, JtROM: 
D! EBOLD, ROBERT E: 
G: TT ELMAN, 8FRNARD 
FKiEaONAN, JEROME 1. 
KUDOICK, KEITH 
RI TSON; OAVIID 

APPHOV ED -- 
DEFER RED 
D’FER RED 
DEFERKED ~-~~ .~..~_. __ -.. ~.-. ~- 
OtFtRREO -- 
OtFtRRED 
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List 31. Title -Alphabetic list of researchers’ names 
Completed, approved, deferred, and unconsidered proposals 

Contents -All experimenters are listed that are associated with 
research at NAL. Also listed is the experiment number, 
the institution represented, the NAL identification number, 
the telephone number, and location of the experiment. The 
names of researchers associated with rejected, withdrawn, 
or inactive proposals have been removed. 

GIS PROGRAM 



Cl SEP 1973 NAT IChAL AGCtLEHATOR LABORATORY 
LIST’ 31. ALPHABE IC LIST OF RESEARCHE’RS’ NAMES 

- CCMPLETEO, APPROV~‘fD.r DEFERRED, AN0 UNCONSIDERED PROPOSALS --- 

# INDICATES RECEIPT OF SAFETY PROCEDURES 

PAGt 1 

NAME EXP h0 IhSTITUT ION ILJ NO tiXT. LOCAlION 

ABE, K. 83A TCHCKLI UNIVERSITY (JAPAN) - .______ ~~ ____ - .~.- ~~_- -- 
#ABE, KAZUO 67A RLTGERS UNIVERSIlY VOU357 3 128 ITA-C-O 
#ABE* KAZUO 
#ABE, KAZUO 

ABOLINS, MARIS A. 
AERAMSI GERALG S- 
ABRAMS, GERALD S. 
ABRAMSt AODERT J. 
ACbIR, ROBERT K. 
ACe.IR, ROBERT K. 
AtAMOVIC, 0. 
ACAMOVICP, M, 

188 RUTGERS UNIVERSITY VOO357 
198 RUTGERS UNIVERSITY VOO357 

12 MICHIGAN STATE URIVERSI’IY 4061 ANL-OSU TRAILtR 
137 LAWRENCE BERKELEY LABGRATOKY 
215 LPWRtNCE BERKELEY LAEORATORY 
1lCA ILLIhCIs, UNIVERSITY CF. CHICAGO CIRCLE 3554 MA-Mb BEAM 

48 YALE UhIVERSITY VU0260 3t20 PA-HEST 
72 YALE LNIVERSIlY VOO260 

233 BELGRAGE, UNIVERSI‘IY Cf- , BtLGRADE [YUGOSLAVIA) 
177A LEBEGEV PHYSICAL INSTITUTE* MOSCOW (USSHI 

AKERLOF, CARL W. 
ALf?RIGHT, JChN R, 
ALLEh, JCHN 
ALLEN, JCHN 
ALLfh, JCHN 

7 MICHIGAh, UNIVERSITY CF 
65- FLORICA STATE CiNIVERSITY 

1381 MICklGAh, UhIVtRSITY OF 
13811 MIChlGAh, UNIVtRSITY OF 
180 PICI-IIGA~, UNIVtRSITY OF 

VOO420 3059 MA-Ml BtAM . ..-..---- - .~ 
3686 bkb-15’ hDCHLlN 

VC0324 5330 NA-30” MU8tLt CHMBR 
VOO324 3362 Nb-30H BUBtLE CHMBR -- .---- 
VOO324 3355 NA-15’ BU@ELE CHMBR 

ALLEY, PAUL W. 229 BRCCKHPVEN NAT IChPL LAeORATORY 
#ALST’E$T’Rm,JGSl+A L. 67A RUTGERS UNIVERSITY 
kALSPECTORt JCSHUA L. 188 RUTGERS UNIVERSITY 
#ALSPECTOR, JCSHUA L. 198 RLTGERS UNIVERSI‘IY 
#ALSTCh-GARhJCST, MARGARET 98 LAWRENCE. jjERKElEY LABDRA TORY 
#ALSTCN-GARhJCST, MPRGARET 1ZlA LPWRENCE BERKELEY LAtDHATORY 
WALSTOh-GARNJOST, MARGARET 217 LAhRENCE 5ERKELty LABORATORY 

ALVAREZ, LUIS k. ---. LAWRENCE BERKELEY LABORATORY 3 
#ALYEA, ETHAN 0. 132 IhGIPhA UNIVERSITY 
#ALYEA, ETHAN C. 154 INDIAhA UNIVERSIlY 

VJW>o_* 3 I28 ITA-C-O 
vooso4 
voo504 
voo5 10 
Vi&l510 3355 NA-15’ t.U%ctCHMsR i 
vu05 10 I 

vu0443 
VO0443 3330 NA-30’ 8U88Lt CHMBR 

AMPANN, ARTHUR C. 
ANOERSCN, E. WALTER 

#ANCERSChr t-ERBERT L. 

85 PURDUE UNIVERS 11-y ___.~_ .~_.~~ ~~~ 
28 IOhA STAlE UNIVERSITY 

48 CHICAGO, UNIVERSITY OF 

-- 
VOD285 3705 NA-30” HACWDN 
VO0184 36 13 Nb-PUUN/hACRUN 

AhDERSCh, RCRERT L. ~.~~___ 
AhCERSCh, FCBERT L, 
AhELLI t 
ANH TRAN HA ---r--- 
ANSORGE, R. Em 
ANSORGE, R. E. 
A$T~REASYbN_r DIKRAN 
APPEL, JEFFREY A, 
APPEL, JEFFREY A. 

96 SlAhFCRD UNIVERSITY 
165 STANFORD LINEAR ACCELEPATCR CEhTER 

96 BARI, UNIVERSITY GF (ITALY) 
185 CEhTPt DE HECttHttES NUCLEAIRES DE SACLAY IFRANCtl -____~ 
213 CAVEhGISH LABORAlCRY, CAMBRIDtiE (GRtAT BRITAIN) 
214 CAVEhCISH LAE!URATORY, CApBRIDGt IC;RtAT BRITAIN) 

_....-cA~j.FoR~rn INsrrTgT~t ok TECHNOLOGY 22A ~~~ _~~~ 
70 COLUMBIA UNIVERsIlY 

187 COLUFEIA UNIVERSITY 

VOO221 3188 MA-M6 BEAP 
VU022 1 

3188 MA-H6 BtAM 

VU0453 3266 NA-NtUTR IhO 
VOD216 3187 PA-CENTER 
VOOZ76 36YO PA-CENTtR 

ARETI; H 
bRET1, H. 
ARMSTRONG, RICHARD 
ARMSTRCNG, W ILLIPM 
CRChSCN, SAMUEL H. 

116 UNIVERSITE D‘DTTAkA ICANACAI 
233 UNIVERSITE D’OTTAWA ICANACA) 

98 CHICAGO, UNIVERSITY OF VOOle5 3tL3 NA-MlJUN/HACRGN 
51 RCRThtASTERN UN1 YERSI TY 3369 NA-MUDNlhAURUN 
82 CHICAGC, UNIVERS IlY OF VOCjOL 3052 MA-M4 tStAt’ 

ARChSON; SAMUEL H. 
ASCCLI i GIULIC 

226 WISCCNSIN, UkIVERSITY OF voo301 
132 ILLIhOIS, UNIVERsITY OF 
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List 34. Title -Experimenters’ names listed by proposals in the 
approved, deferred, or completed categories 

Contents -Each proposal (or experiment) is listed on a separate 
page with the short title and approval status. Individuals 
associated with the proposal are listed alphabetically 
with their institution affiliation for that experiment. 
For approved experiments an asterisk indicates the 
current spokesman. 

PL/I PROGRAM 



04 SEP19 73 NATIrJMAL PCCEFFRATDR LABORATORY PAGE 
LIST 34, EKPERIMENTEKS' NAMES LISTED BY PROPOSALS IN THE COMPLETED. APPRPVED, DEFERRED. AND UNCONSIDERED CATEC3RIES 

. NE’JTRINO * 1A STATUS 2 APPROVE0 

___ __ _-._ _ n , .~ --.--. --. . ~_ _.. ..__ _ ..-. ------.. . ..-. -~- 

$ NAHES 2 ID NO INSTITUTIONS 
.~. .- _._- -.- - k ._.__ ._.. ~.. -...-.. 

*BiilJMANN. CARL VOO183 WISCONSIIN. UNIVERSITY OF 
JBENNETT. RCIBERT WISCONSIN. UN!vERSITY OF 

BENVEr6iUT i:, ALCtER-TO-C, VOOO88 ~- WISCONSIN. UNIVERSITY OF 
~CAMcRINI. UGO voo355 WISCONSIN. UMlVERSITY OF 

CHENti, DAVID C,:~ V 00231 HARVQRD UNIVERSITY .~. 
-~ * CLINE. DAVID voooo1 -~ WI SC’JNSINI UN1 VERSITY OF 

FORD, WILLIAM VOOlGB PENNSYLVANIA, UNIVERSITY OF 

._ . 

-~ .- .-.~.- ..-. ~.. --- 

:2- .__ .-...- -...--. 

.-. 

FRY, W. F, WISCONSIN. UN1 VERSITY OF 
GER Kt ET, FRED ~~~~~~~~~~~~-~~-~~~~~ ~00132 --.----- wlSCOiJS1 N, UN1 VERSITY OF - - ...- ~~~~~~-~~~~~~-~~~ --.- --~~--.-. -- ~~ ---- 

aHAUGHT, WILLIAM voo418 PENNSYLVPNIA, UNfVERS!TY OF 
#HICK;. JOiHN v OOObi WISCONSIN. UNIVERSITY OF 

iMLAY, 4i CHARD v 00002 WISCONSIN. UN! VERSI TY OF 
~KOZclrJiCKI. wIToLo. v 0033ti HAftVARD UNIVERSITY 

MAASt K, WISCONSIN. UNIVERSITY OF ..- ._.__. -I~ .-..-- 
MANN, ALFRED K, - ------.--- 

___---- .- -~----- - -_-.~ 
VOOl3’1 PFNNSYLVANIA. UNIVERSITY OF 

PMAPP, JGM ES voo354 UISCONSIN. UNIVERSITY OF 
MARCH, ROBERT vooo13 WISCONSIN. UNIVERSITY OF . 
MGYiR, EOHARO -- v00050 PENNSYLVANIA, UNIVERSITY OF 
HCFARLANO, ROBERT voo14.2 HARVARD UNIVERSITY 
MESS1 NG. FRED v 0004 2 PENNSYLVANIA. UN IVERSI TY OF 

~MICHAEL, JOHN Ls VOO364 -----.-WISCONSIN, UN1 VERSITY OF -. -- - 
--..._. ..-_-.---.-- .--. ..- ._- _I----- - -t 

*PICCIONIr~ ROBERT voo371 HARVARD UNIVERSI IY g 
*FILCHER, ‘JAMES Ea. VOQORL CHICAGO, UNIVERSITY OF I 

REEDtR, DON 0. -- 
_ _- 

VOOI 23 wISCrlNSIN. UNIVERSITY OF 
RU58IAr CCRLO '/00143 tfAKV4RD UNIVERSITY 

SSMI TH. WESLEY VOO512 HARV4Rf.l UNIVERSITY 
---- 

._~ _ -.-.~- --.--.. 
trSTf?A! i', J ItI voo45i WISCONSIN. UNIVERSITY OF 

SULAK. LAURENCE VOOO8l HARVARD UNIVERSITY 
*?HOyAS, L INWOOD v00020 WISCONSIN. UNIVERSITY OF -. 
~UANGZREt?, PErER v oojov WI SLONSIN. UNIVERSITY. OF 

WHITTAKER, JOHN 0, v OOlhU HARVPRU UNIVERSITY 5 
SUILLE. EDWIN WJSEONSIN, UNIVERSITY OF -. 
*ZYLBERSTE’JN. ARMAND v OOZOY CHIC&GO, UNIVERSITY OF 

* INOICnTES CURRENT SPOKESHAN 
0 INDICATES RECEIPT OF SAFETY PROCEDURES 
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List 43. Title -Institutions represented by all experiments, except 
inactive, withdrawn, and rejected 

Contents -This is an alphabetical list of institutions with the as - 
signed number of the proposals for which there are 
participants from each institution. 



I NSTIITUTI ON 
F--“-- A F CA!WRI fiGE RESEPRCH L Af$fJRATtaRY <CRFCf~ -.-.- -. 

*.:; A RC3iJ:~dE NAT !CNAL LAat-lRA TORY 
~. ..+ ..-- 

_.--a ARIZOYA, UNIVERSITY OF 1 
3ARI.c UNIVERSITY OF (: ITAL’YI 
6 ELGRIADE. UfdXVERSITY OF’, ‘BELQRAUE <YUGOSLAVIA) 

i--y- --- BROJKftfAVEfd NATIONAL LASIORATORY " -; 
-g 
f. BRCldK.UrlI VEPSITY 

~-- C ALIFeORNIA INSrITUTE OF TECHNULIIGY 
CAtIF&RNIA. UNIVERSITY :3F. BERKELEY 
CALfFc’lRNfA. UNIVERSITY .OFt DAVIS 

~-7-“fA~IJZ,f,RN~,$, UNi,,,CRSITY -OF, Los ,,f,,fJELES~~---- ----- -------.- ---~--------~~~--. - 
2.. CALIFeDRNIA, UNIVERSITY .Of, SAN DICGCJ 

CALIFIORNIA, tiPdIVERSITY OF, SA?aIA YARBARA c_. C ALIFeDRNl A. UNIVERSITY OF. SANTA CR&! 
C ALIFIOR~~IA.UNIVERSIIY ClF,EERKELEY-SPACE SC’IEMCE LAB 
C ARLEIT3Fj UhIVtRSITY (CAblADA) _... C ARMEICTE-AkPLON UNIVERSITY - 
CAVENiJI.9W LA~3RAIORY. CAMtlR!DGE {GREAT f)R ITAIN) 

i..; CEMTRIE DE RECXERCHE: NUCLEAIR,ES DE SACL’AY <FRANCE3 
=-=-= C ENTRIE DE REC+lERCHES %UCLEAXRE!$. STRASBOURG CFPANCEO -“- 

C ERiJ t 
C’HIiAfCO. UNXVERSIrY Of t _i. - 

C iNCIiY*JATI. UlJIVERS ITY .UF. 
:. c OLDR~ADO. CNX VERS ITY OF 
‘.=- .~ C OLtiNBZA U#IVERSITY 

C ORNEiLL UNiVERSfT<Y 
C EPT,! PHYS. OES PART. fCE&r SEA-SPCLAY. :iFRANCE.B f_.-._-. ~ i UUKE !UN!'JEltS:TY 
E l?M4Nl3EL CCLLEGE 
FLU81 38 STari UNIVERSITY 

ii. ^ z . GENERIAL ELECTRIC C~~P&MY RESEARCH 6 DEVELClPnENr CENTEIR 
6 ODDARIJ SPACE FL I GHT CEINTER. NASA 
H ARYA:RD UNIVERSITY 

B---- ;1ARJElY EtUDC COLLEGE 
.- 

H AWAIII , UNIVEhl;ITY OF 
H IROSHINA UNiYERSITY (JAPAN) 
H DUST ON. Us IV ERS I TY OF 
I HE”.! ACACE:lY OF SCIENCES OF THE KAZAK)I.- ALMA-ATA #USSR 
I LLIMJIS IfiSTITUTE OF TECHNOLOGY 

__-.-- 
; I LL!iw3IS* UN1 VERS ITY OF. 

ILLINrDIS. UNlYERSITY OF’. CHICAQU CI,RCCE 
I NPERII AL CGLLEGE. LONGON IGREAT: BRITAI Md r. . I flD!Ae\14 JJI\IIVEKSITY _~ 

1 N-5, :rOKYG UNIVERSITY (JAPAN1 
I NSLl DF 7HEOHETICALGEXPERIM~NT&L PHYSICS.MOSCOWIUSSR) 
INSTIITUTE CF ATOXIC PHYSICS. :&UCHAREST 1ROUYANTA) 
INSTi;TUTE CF %ICH ENERCY PHYS,ICS, SER'PUWIOV (USSR1 : 
INSrIlTUTE- OF NUCLEAR RESEARCH. IRACOU (P.llLAND) 

- 

EXPERIMENTS 
195 . .._ .1-... -------- --.. -- -- -.. .--- 
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