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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 1971, i.t 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 data 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 be fore an update, or a create step is undertaken,, and p.ppr<Jpriate 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 'P' 

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 360/19 5 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 in this record. 

Repeating Segments 

2. Beam Line Segment: ( 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 

5. Appendix Segment: 

6. Agreement Revision 
Segment: 

7. Title Segment: 

8. Comment Segment: 

and equipment. 

( 1) Title of appendices to agreement, ( 2) 

date of appendices to agreement. 

(1) Dates of revision of the agreement. 

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

remarks. 

( 1) F.l:'ee -form comments about status of the 

experiment. 



9. NAL Equipment Segment: 
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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, (11) date received, (12) 

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

10. Experimente:r,EqpLSegment: For each item to be supplied by the experi-

11. Funding Segment: 

12. Work-Package Segment: 

13. Spokesman Segment: 

menter is listed: ( 1) 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. 

( 1) Free -form description of the funding by 

supporting institutions. 

( 1) List of all budget accounts germain to 

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

year budget. 

( 1) All spokesmen for the experiment, with 
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15. Milestone Segment: 
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remarks as to their tenure, ( 2) indication 

of current spokesman. 

( 1) Free-form description of other con-

siderations in the agreement. 

( 1) Milestones description, ( 2) incremental 

relationship, ( 3) duration of experiment. 

It should be noted that, while proviB"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 in, this 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 DDT's, a 

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

input DDT is presented in Fig. 1 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 IDA TM 

statement which names the file and determines the environment and attributes 

of the file. On the file DDT the DA TM statement follows the SEGM statement 

which defines the master segment, composed of six input cards. 
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FILE EXPCARDl HOHDHOMCHCHDHOHDHDHCHCMCHCH( MCHC HCHAHC; 
FL10 E><•NUM EBCD 5 L 
fl·O GJISIDFLD EBCO 2 L 
F l · D T Cll 0 EB C 0 l l 
FUD :>H1Y·SCAT A EBCO 2 l 
FUD PtliYSCA TB EBCD 1 l 
FL•D EX!Tl T ESCO 41 l 
Fl D OU·tilOA EBCO 4 L 
FUD ,tHYSCATC EBCD .. _2. --··· _________ _ L. 
FLO ::>UMlOB EBCD 3 l 
FltO EXNUMA ESCO 4 L 
FL D EX.NUMB ESCO 3 l 
Fl• D ~ 0 MA NC E BC 0 5 L 
FL D NEli.JNOA EBCD 4 l 
FL10 NEIWNOB ESCO 3 _ --· --L 
SEGM CAROlG 0 MULREC ID Gl.SIOFLO 10 Y EXNUM.A 

Fig. 'I. DDT FOR INPUT 
CARDS. 

DATM DSORG:;:PS. CREATE=NQ, AllO.C=PRE. DSNAHE=Ei<PCARDl, l!i:EU.=80.- HECF!'1-=fB, 
IS,LKSIZE=728C, CATLG=NO. VOLUME=SER=DISK94, tJN1T=2H4 
Fl 0 i>U M 11 EB C 0 5 l 
FLO G!ISIDFLD EBCO 2 . L 
Fl1D TCtll - EBCO- -1---- -----.-- --- . . l - . 
FL:D ST ATUSP\.: EBCO 1 l 
Fl D OTAP R 0 Y E BC 0 2 l 
FLO DTAPRMO EBCO ·2------~·-·· - ------ - l-
Fl 0 OT APRYR ESCO 2 l 
Fl•D AG:REE EBCO 1 L 
Fl 0. f>I:AGRO Y ESCO 2 -- -· -·- -------------·---------- -l - -- - ... - --------. 
Ft 0 iH1AGRMO EBCO 2 l 
FLO DTACRYR EBCO r· l 
FL:O EX CO ORD EBCO 20 · - -- · l 
Fl D ST ATUSEX EBCO 2 l 
H. 0 DTtCOMPOY EBCD 2 L 
FL· D 0 T C 0 MP HO E BC D . - 2 . ... -- -· - - - -··-- l 
Fl D [)T:COMPYR EBCO 2 l 
FLO OUHAGR ESCO l l 
FL 0 !H OUMDY EBCO 2 t 
FL 0 DT OUMMO EBCD 2 t 
Fl 0 DTOUMYR ESCO 2 l 
Fl D OU.Ml lA EBCD 2 3 - --- --·--- -- ·· - l 
SEGM CARDll C OVRFLW ID GI-SIOFLD 11 
FL 0 OU 1'112 EBCD 5 
fl·O G HSI OF LC EBCO 2 
Fl:D rcn2 EBCD 1 
Fl•D COtNSTRNT EBCD 32 
FL·D COiORDREV ESCO 14 
Fl•O CO!REVOY EBCD 2 
FUD CO:REVMO EBCD 2 
FLiO COIREVYR EBCD 2 
FUD COILlREV EBCD 14 
FLO COLREVOY EBCD 2 
FL·O COilREVMG EBCD - 2 
FL1D COllREVYR EBCD 2 
SEGM CARD12 0 OVRFLW ID Gl1SIDFLO 12 
Fl D OU1Ml 3 EBCD 5 

FL D GJ!SI DFLD 
FLiO TCtl3 
Fl·D 3M1DESREV 
fl D 3M•DE SOY 
FUD BH•DESMO 

EBCD 
ESCO 
EBCD 
ESCO 
EBCD 

2 
1 

14 
2 
2 

l 
l 
L 
l 
l 
L 
l 
l 
L 
l 

-l 
l 

l 

l 
L 
l 
l 
l 
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FLO BM;OESYR EBCD 2 l 
FL·O 3MtEOPREV EBCO 14 t 
FL·D 3M1EQPDY EBCD 2 l 

FLO 3M•EQPMO EBCO 2 - ·--····-,-·-- ·-- ··-- ··-~ .. ~-----· l 
Fl D 3MrEQPY R E BCD 2 l 
Fl·D FU!l\IORE V EBCD 14 L 
Fl·O FU•NODY EBCO 2 - -· --~ ··-· ------ l 
FL 0 FU1f\lDMO EBCO 2 l 
Fl 0 FUiNOYR ESCO 2 l 
Fl D :>U:Ml 3A EBCD 12 _, ______ .. ---~--·· --·--- l 
SE GM C ARDl 3 0 OVR FLW ID GISI OFLO 13 
Fl D DU !114 EBCD 5 t 
FL'O GliSIDFLC EBCD · 2 ·· - - ---- l 
FUD TCl14 EBCD 1 l 
FL 0 ilKPKGREV EBCD 14 l 
fl 1 D wKPKGOY EBCD ··· 2··· - . -·· -·-- ·---·<" ____ ... l -- -----· ,.,_ --

Fl D .llCPKGMO EBCO 2 L 
Fl D iJK.PKGYR EBCO 2 l 
FUD SPKSMNRV ESCO 14 l 
Fl•O SP'KSHNDY EBCO 2 l 
FL·D SPKSMNMO EBCD . 2 l 
Fl D SP KS MN YR E BCD ··· ·· 2 -- - ·- - --·--· --··----------- ------ ______ ,._ ---·---- l 
FL D JTiHERREV EBCD 14 l 
Fl·O JTIHERDY EBCO 2 l 
fl;O JT;HERMO EBCD 2 ·---- ___ ., ____ ----- ----- l. ·- ................ --·--- - .,. ___ ... 

FliO CrfiHERYR EBCO 2 l 
Fl D ilU Ml 4A EBCD 12 l 
SE GH C ARDl 4 0 OVRFLW IO ·GISIDFL0-14--·-·· ·-·--- -----··--·----· . - --· - -· ···----··-- - -

FL 0 DU.MIS EBCD 5 l 
FL·D GIISIDFLC ESCO 2 l 
Ft 0 TCl15 · ESCO ····1---C··- ---·-- ---------- -- ... ___ -·----- ·-·. l 
fl1 D MLISTNREV EBCO 14 l 
Fl'D MUST NOY EBCD 2 l 
F LiO ,'flfST NMO ESCO 2 -- --· --· ·--------- -----· ---- l 
FUD "IUSTNYR EBCO 2 L 
FlD l>UM15A EBCD 52 L 
SE GM C ARDl 5 0 OVRFLW IO GI SI DFLO 15 
Fl 0 DU,Ml 9 EBCD 5 l 
FL 10 GllSI DFLC EBCO 2 l 
FUD TCl19 · ··· EBCD .. ------1--· ·· ·-----------·-·--- _ ................... L· 
FUD LAtBNO EBCD 2 l 
FVD LOIC EBCO 2 l 
fl·O BM1NQ EBCO 3 .. - -·-·- - - --- l 
Fl1D 3M1SEQ EBCD 3 l 
FL1D ~A TE EBCO 1 l 

Fl D DU i119A EB C 0 - 61 · - ·· ··- - -- ·· ..... L 

SE GM C AROl 9 1 MULREC ·10 GISIDFLD 19 Y l AB NO .. A 
fl·D [)U:/'12 0 EBCO 5 l 
Fl·D GIISI DFLO EBCD 2 

__ , ___ , t 
FUD TCl2J EBCD 1 l 
FttD COlllNO EBCO 4 l 
Fl•O I N•ST IT EBCD 3·· . -~--- ··- -- - -- -· l 
FL 0 DU M2 OA EBCO 1 l 
FUD NALGRP EBCD 2 l 
FL1D DUM2GB EBCO l l 
FUD 1PtC ESCO 2 l 
Fl 0 DU M20C ESCO 1 l 
FL1D ~AIME·· EBCO 26· '-~~" --" ---- l 
Fl 0 OU t12 OD EBCO 1 l 
F LtO > AIYNO EBCD 6 l 
FLO >R1ESENT ESCO l l 



-12-
Fl·D SA.FE TY EBCO 1 l 
FUD DU M2 DE EBCD 23 l 
SE GM C AR02C 1 ti UL ~EC :ID GISIDFLO 20 Y COLLNO.A 
FL 0 OU !'121 EBCD 5 l 
Fl 0 GHSI DFLD EBCO 2 l 
Fl 1D TCt2 l EBCO l l 
Fl D DUU12 1A EBCO 4 l 
FUD NALEXT ESCO 9 l 
FL 1D DUM21B EBCD l l 
FL1D .\IAILADDR fBCD JL_ -·-· - _, ____ - .. ___ - . - - . l 
FL1D Ef,FORT EBCO 27 l 
SE GM C ARD2 l 1 OVRFLW ID GI.SIOFLO 21 
FL 0 l>U!H 0 EBCD 5 . - -· ---- .l 
Fl D GI iS I DF lD E BC 0 2 L 
FL1D TCIJO EBCD 1 l 
Fl·D LllNENO EBCD - ... 2--- -·· -- ·----- - - - - -l " ·- -- - --· -- - --
fliD SP.LI TNO EBCO 2 t 
Fl D 3M 10E SC EBCO 68 l 
Sf GM C ARD3 C 1 MULREC 'I.0 GISIDFLO 30 Y LINENO-.A 
FLO DUM31 ESCO 5 l 
Fl 0 GIISI DFLC EBCO 2 l 
FliD TC13l ESCO- -1--- -···-·-···. ---··------· ---- - - ----·- l. 
Fl1D APPENONO EBCO 2 l 
FLiO APiPENDGY EBCD 2 l 
FUD l\P;PENDMO EBCD 2 ---··- ------ - -- ·--·· ----· - ----·-----·-- l 
FUD APlPENOYR ESCO 2 l 
FliD AP:PNDT i T EBCO 30 l 
FLiD APlPNDR EV E BCD 14- . ,. --··---·- -----·-· -·-······-· -------·· -··· -·-·-· ··-· l -·- -- ·- - -- -· --··-· ------ -·-"< --··- ---- ---· -·-- - ·-··----

FUD APPNDDY EBCD 2 l 
FL•D APiPNOMO EBCD 2 l 
F L•D APIPNOYR ESCO 2 -- .... - . ----- l 
Fl D [)U:M31A .EBCO 14 l 
SEGM CARD31 1 MULREC !IO GISlOFLO 31 Y A PP ENOl'JO. A 
Fl D [)UJ13 2 EBCD 5 l-
FL D GI!SI OFLC EBCO 2 l 
FL•O TCl32 ESCO l l 
FUD ~E VNO EBCO 2 l 
FUD RE VNOOY EBCD 2 l 
Fl•D RE VNOMO ESCO 2 l 
fltD U VNOYR EBCD 2 - -- - ·- ---·----·-·-·---- -------· L-
FL 1D ~EVREV ESCO 20 l 
FL D i>UM32A EBCO 44 l 
SE GM C ARD32 1 MULREC !ID GlSIOFLO 32 Y REV NO., A. 
fl D DU:!'H 3 EBCD 5 l 
FL'D GIIS1 OFLC EBCD 2 L 
FUD fC!J3 EBCD 1- - -- .. -· -- . - l 
FL•O LI!NENUMB EBCO 2 t 
fliD LOINGTIT ESCO 70 l 
SEGM CAR033 1 HULREC -ID GISI Of LO 3 3 Y lINE!\IUi"'IB~A 

FL D OU M3 4 EBCD 5 l 
fl:O GitSI OF LD EBCD 2 l 
F L1D TCl34 - EBCD- 1 -··. . --- --·- - - -- ·l 
Fl D LllNE NUM EBCO 2 l 
FL1D AP1RVLIM EBCD 7 C' l 
SE GM C AR034 l MULREC IO GISIOFLO 34 Y LINENUMwA 
FL D [)U M4 0 EBCD 5 l 
FL 0 GilSI OF LD EBCO 2 l 
FLIO TC14C EBCO 1 l 
FVD IT1EHNO EBCD 3 l 
Fl•O EQCL ASS EBCD 1 l 
Fl D >R10CODE ESCO 1 L 
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FUD EO OESC EBCO 67 L 
SEGH CAR040 1 MULREC !ID GISIDFLD 40 y lTEMNO .. A 
Fl 0 OU 1M4 l EBCO 5 ... ·- - - ----- ~-~ . L 
Fl 10 l:lllSIDfLC EBCD 2 l 
fltD TC!4l ESCO 1 l 
FUD '.>UM41A EBCD 3 L 
Ft•O IWtOA TEOY EBCO 2 l 
Fl1D AV,OATEMO ESCO 2 l 
FUD AViDA TEYR EBCO 2 -- -- --·- --· --- ·-·- ...... l 
FL1D AC;QCOST EBCD 7 R 
FL:O C0 1STFLAG EBCO 1 l 
FL•D EQ.STA TUS ESCO 41 --·----- ---- --·-- . l. 
Fl' D 'I Ail E QR EV EB CD 14 l 
SEGM CAR041 1 OVRFU4 IO G Ii S I 0 FL 0 4 1 
Ft D DU,M42 EBCD 5 ---- - ~- L 
Fl D GI!SIOFLO EBCD 2 l 
F l•D TCl42 EBCD 1 l 
Fl D OUM42A EBCD 3 l 
Fl•D NAILGRP EBCD 2 l 
FLO RE SPINO EBCD 25 l 
Fl D l)f,QR ODY EBCO 2 ---·- ·------ .__,. - •· l···- --·· .. -· ·----- -

Fl D OT OR OMO EBCO 2 l 
Fl D DTORDYR EBCD 2 l 
Fl D DTRCVDY EBCO 2 ---·-·--. L 
Fl D )f;RCVMO ESCO 2 l 
Fl!D DT.RCVYR ESCO 2 L 
FL1D i>01NUM ESCO 6 - -~- --·--··-·- - ~----·-~---- "···-··- l 
Fl,D .JO.RKPACK EBCD 3 l 
Fl;D COSTELEP. EBCD 3 l 
Ft·D i\IA1LEQDY EBCO 2 L 
Fl10 '\JAtLEOMO EBCD 2 l 
Fl,D \IAILEQY R EBCD 2 l 
FliD EQLABEL EBCD 12 -·--- ·~-- l 
SEGM CAR042 1 OVRFUJ IO GI SI DFLO ·4 2 
Ft 0 DU M5 0 ESCO 5 l 
Fl D GlLSI OF LD EBCD 2 -- ·--~- -··· l· 
fliD TCISO EBCO l L 
Fl•D COtLI TEM EBCD 3 l 
FljD IN,ST IT EBCO --3 ,_ -· -- - --·- -·--·-···-·---- - l-· 
FUD CO!LEQCLS ESCO 1 l 
Fl 1 D COiSTFLG ESCO 1 l 
fl,() 'llA1LGRP ESCO 2 ·--·- --··- L 
FUD COlLEQDES EBCD 62 l 
SE GM CAR 05 C 1 MULREC IO GISIOFLO 50 Y C Ol ITEM .. A" 
Fl D llU M51 EBCO 5 l 
Fl 0 GllS I.Of UJ EBCO 2 l 
Fl D TC15 l EBCO l l 
Fl [) iJU:!15 l A EBCO 3 l 
Fl1D VAILUE EBCO 7 R 
FL,D JNISI TECO ESCO 1 L 
Fl D EXll\R OT OY ESCO 2 ·-· - ·- l: 
FL1D EX ARDTMO EBCD 2 l 
FL1D 'tX 1ARDTYR ESCO 2 l 
Fl:O srORELOC ESCO 35 L 
FUD EX:PEOREV ESCO 14 L 
Fl D EX PEQDY fBCD 2 l 
FUD EX PEQMO EBCD 2 l· 
Fl.'0 EXPEQYR ESCO 2 l 
SEGM CAR051 1 OVRFLW ID GI:SIOfLO 51 
Fl 0 OUH60 EBCD 5 l 
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l 
Fl·D TCl60 EBCO 1 l 
FUD LNIO EBCD 2 L 
FLID =>N10 EBCO 2. l 
Fl D FU•l\IODES EBCD 68 l 
SEGM CARD6G 1 MULREC tIO GISIOFLD 60 y LNO .. A 
Fl D i>U·H61 EBCD 5 l 
Fl D G liS I OF LO EBCD 2 L 
FL1D TC16l EBCO 1 l 
Fl D 1HCPKG EBCD ..... 3 ... .. ---- ------ --· -- ------- l 
Fl 0 FY18UDG EBCO 
Fl D .IKPKGTIT ESCO 
SE GM C ARD6 l 1 
Fl 0 [)U1H7 0 EBCD 
FLO GIISI DFLC EBCD 
FL1D fCl70 EBCD 
Fl•D :OlRR NO EBCD 
Fl D IN•ST IT ESCO 
Fl·D COlRR NA ME EBCD 
Fl!D CO\RR OUR EBCD 
Fl D i>RtINT EBCO 
SEGM C ARD7C 1 
FL 0 OU M8 0 EBCO 
FL·D GUSlDFLC EBCD 
Fl:D fCl80 EBCO 
FltO LN!NO EBCD 
FL•D r>A1RCNO EBCO 
Fl D COINSOESC EBCD 
SE GM C ARD80 1 
FL D JUM95 ESCO 
Fl D GIISI OF LC EBCO 
FUD TC195 EBCD 
Fl•D Ml.ST NNO ESCO 
Fl:O ~SffNDT DY EBCD 
FL1D l'!S;TNDT MO ESCO 
Fl D \fSlTNDT YR ESCO 
Ft•D ~USTNTIT EBCD 
SE GM C AR09 5 l 
Fl D ()U M9 6 EBCO 
Fl D GHSI DFLC EBCO 
Fl·D TCl96 EBCD 
Fl D :>UM96A EBCO 
fl'O T I EBCO 
fl,D JR!IGOT ESCO 
Fl 1 D ?ltUS EBCD 
Fl'D IN·CR E ESCO 
SE GM C ARD9 6 1 
EN 0 
v-E ND TASK SPEC 
()DP EXiPCAROl;· 
•ENO TASK SPEC 

7 R 
62 l 

MULREC '.IO GISIOFLO 61 y WKPKG,.A: 
5 l 
2 l 

.. l L. 
4 l 
3 l 

2 3 - l 
41 l 

1 l 
MULRELlID. GI SI Of LO- 7 O. y C OR RNO. A ... 

5 L 
2 l 
l ---·-····--- - ~--- ___ ,, _____ l 
2 t 
2 l 

68 - - - - - ---· ----··- .. ~ --- ~--·--. -··-- - ----- ··- _,, _______ l 
MULREC !ID GISIOFLD 80 y lNNO .. A 

5 l 
2 - -~·- ----------- - ·-· l ·. - . 
1 l 
4 l 

.. ·- 2 ... ---·--. --- ·--· - -·----- l--
2 l 
2 l 

62 l· 
MULREC IO GI SI DFLO 95 y HLSTNNO.A 

5 l 
2 L 
1 l 
4 l 
1 l 
3 L 
1 l 

... 3 l 
OVRFLW IO GISIDFLO 96 



-15- Fig. 2. DDT FOR MASTER FILE. 
!>OT ; 
f I tE E XPFilEl HOHDHDMCHCMOHOHOHOHCHCMCHCOHC MCHC HCHAHC; 
Fl 0 EX:NUM E BCD 
FLD 3 H1YSCATA EBCO 
ED IT RNGE 
Fl D PH1YS CA TB EBCO 

ED IT l KUP 

5 
. 2----- -··-· ----· -

E 
l 

E 
llf'L, N. O:. P, Q • R • S, T, U, V, W, X:, Y., Z; 
Fl•O EXtfI T E BCD 41 

s 

S-

Fl 1D >HfYSCA TC EBCD · 2 ·· ------- .... --
Fl•D EJCNUMA EB CD 4 
Fl·D EXi!\IUMB EBCO 3 
Fl 1D ROMANC EBCD 5-·-
FUD NE1WNOA ESCO 4 
Fl D '.\IEtWNOB EB CO 3 
Fl·D ST ATUSPW EB CD 1 

2 

l 1 

l EXPERIMENT i\jUMBER 
L PHYS I CS CA TE GORY 

0. 9:'9 
L 

l EXPERIMENT TITLE 
l -
l EXPERIMENT HUMBER 
L 
l 
L RHJUMBE RED AS 
l 
l STATUS OF PkOPOSAL 

Of CO lKUP E SS 1 9 l.,PRUPOSAl .Z,4PPROVEO .,; 
'*4,PROPOSEO .5.DEFERREO 
Fl D t>TAPRDY E BCD 2 
Ft D [)T APRMO ESCO 2 
!>ECDLKUP-- E 
ttM,AR, :4, APR• 
FL D i)T APRYR 
FLO AG,RE E 

5, MAY• 
EBCD 
EBCD 

,6,WITHDRAWN.7.,REJECTEO ~8,IN4CTIVE ; 

s s 2 3 

L 
l PROPOSAL APPROVED 

,, • l,JAN, 
9 •SEP" 10, OCT ·ell 11 f'JO V, 12 •DEC; 

l 
l STATUS OF AGREEMENT 

2,, FEB. J •; 

ED IT R NGE · 
DECO LKUP 

s-----1 
s s 1 8 . 

o,, 2 
Q,,UNSJGNEO,l,SIGNED .. ; 

•2,, Dl~A FT ; 
Fl-0 DTAGRDY 
fl D CH l\GRMO 
OE CD l KUP 

EBCD -- 2 ------
EBCD 2 

E 
IM,AR, :4 .. APR. 5,MAY, 6.,JUtN, 
Fl 0 DT AGRYR EBCD 2 
FUD EX'COORD EBCD 20 
Fl D STATUS EX EBCO. 2---

s s 2 

E D I T R NG E E S 2 

3 

[)£:CD l KUP E S S 2 21 
B , 1 , I N• SETUP PER I 0 D , 2, R'.U N N l NG 

. - l · -
l AGREEMENT SiGNED 

• , l.JAN, 
9 •SEP ., l C ., QC T .. 111 • N:O V • 12 • 0 EC; 

l 
L NAL COORDINATOR 
L STATUS OF EXPERIMENT 

o .. 9~ 
,:;,Nol AT NAL 

· • 3, DOWN 

2.,fEB. 3,; 

. .. . 
at ,4,=>R1t:LIMINARY RUNNING • 5,TfHPORARY SETUP ., 6,,DATa lAKINC CO~PLETEO,; 
:1 ,7,EQUIPMENT REMOVED , 8.RESULTS PUBLISHED • 9,, COMPlE TED 
FLD iHCOMPOY EBCO -2----- l 
FL 0 DT COMP MO EBCD 2 L 
OE CO l KUP E 
•M,AR, :4 •APR, 
Fl-D !H COMP YR 
fl D [)U MAGR 
ED IT R NGE 
DECDLKUP 
Ft 0 )T.OUMDY 
FLO OTDUMMO 
DE CD l !<UP 
•M1AR. :4, APR., 
Fl 0 i>T OUMYR 
Fl D COINS TR NT 
FVD COIOR DR EV 
FliD CO:RE VOY 

5, MAY, 
EBCD 
EBCD 

EBCD 
EBCO 

6, JUfN., 
2 
1 

E 
E 

2 
2 

E 
S tl'IA :Y, 6 • JU!N., 
EBCD 2 
ESCO 32 
EBCD 14 
EBCD 2 

s s 2 3 
7,.JUlw 8,AUG,, 

, . , 1.JAN, 
9 • SEP , 1 0,, 0 C T,, i 11 ,, NOV , 1 2 ., D EC ; 

l 

S-
S S 

s s 
7,, .J:UL., 

l DUMMY A GREEHE NT 
·l ...... ---------· 0.1 
1 3 

l 
l 

O.NG ,l.YES; 

2 3 ". , 1,JAN, 
8,AUG, 9,SEP, 10,0CT.,'.ll.,NOV,12.,0EC; 

... ---- ----- . L· 
l CONSTRAINT UN START 
L COORDINATOR NEVISED BY 
l 

. 
" 

2.FEB., J,;: 

2.FES, J. ; 

FltD CO!RE VMO 
OECDLKUP 
UM.AR, ~4., APR, 
Fl·D ::O!RE VY R 
Fl1D CO!LLR EV 

EBCO 2 l NAL CODRESPONOENT REVISION DATE 
E --·- S· S 2 3 • . • l •. JAN. 2.,ffB, J,-;, 

.5.MAY, 6,JU!N., 7.JUL. s •. AUG., 9.SEP.10.ocr.,111.,Nuv.12.oEc; 
EBCD 2 l 
EBCD 14 l EXPERlMENTE~ LIST REVlSED BY 



fliD CO LR EV DY E BCD 2 
Fl 0 CO LR EVHO EBCD 2 
OE CO l KUP E 
•ti.AR, :4 •APR. 
FliD CO LR EV YR 
FL 0 3M1DESREV 
Fl·O 3M10ESOY 
F l·D 3 M1DE SMO 
DECO LKUP 

S • MAY , 6 • JUiN • 
EBCD 2 
E BCD 14 
EBCO 2 
EBCO 2 

E 
•M.AR, :4.APR._5,MAY, 6,JU!N,, 
Fl D 3M1DESYR EBCD 2 
FtiD 3M•EQPREV EBCD 14 
FLO 3:-t1EQPOV ESCO 2 ---
FL 0 3MtEQPMO ESCO 2 
DE CO l KUP E 
•M.AR, :4, APR, 
Fl•D 5M;EQPYR 
FL D FUtNOREV 
Fl 0 FU1NDDY 
Fl D FUll\IOMO 
DECO LKUP __ 
IH,AR, :4, APR11 
FLO FU1NDYR 
FL D ..JKPKGREV 
Fl D JK:PKGOV 
Fl D ~ICPKGMO 
DE CD l KUP 
IH,AR, :4., APR, 
Fl 0 4KPt< GYR 
FLO SPKSMNRV 
Fl•D SP KS MNOY 
FL•D SP KS MN MO 
DE CO l KUP 
I fit AR, :4 • APR, 
FUD SP KS MN YR 
FUD JT!HERREV 
Fl·D JTlHEROY 
FL·D JTiHERf10 
DE CD l KUP 
•M1AR, :4.APR. 
Fl• D J T!ii E R YR 
FLO MU5TNREV 
Fl>D !l!USTNOY 
FL• 0 MUST NM 0 
DECDLKUP 
•M,AR, '.4.APR, 
FL·D l.!USTNYR 
FL•D COLLCNT 
Fl D 3M!DS CC NT 
FLO AP!PNDC NT 
Fl•O ~EVISCNT 
FLD EQUIPCfH 
FL'D COLEQCNT 
Fl D FU1l\IOCN f 
Fl D 4KPK GC NT 
FL1D CORESCtH 
FL:D co:NSOCNf 
FliD LG!TI TCNT 
FLO t1LiST NC NT 
F L10 3MiCN T 
FLtD AP!RVlCFH 

5 ,MAY, 6.JU N. 
EBCD 2 
EBCD 14 
EBCD 2 
ESCO 2 

E 
S,MAY, 611JUN, 
EBCD 2 
EBCD 14 
EBCO · · 2 -
EBCO 2 

E 
5,MAY, 6.JU:N, 
EBCD 2 
EBCO 14 
EBCD 2 
EBCD 2 

E 
5 , MA Y , 6 • J urN • 
EBCD 2 
EB CD 14 
EBCD 2 
EBCO 2 

E 
S,MAY, 611JUN, 
EBCD 2 
E BCD 14 
EBCD 2 
EBCD 2 

5,MAY, 
ESCO 
PACO 
PACO 
PACO 
PACO 
PACO 
PACO 
PACO 
PACO 
PACO 
PACO 
PACO 
PACO 
PACO 
PACD 

E 
6 ,JU!N,. 
2 
2 
2 
1 
1 

-2 
2 
2 
2 
l 
2 
2 
2 
2 
2 
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l 
L EXPERlMENTfR LIST REVISION DATE 

SS 2 3 ., : , l.,JAN, 2,fEB. 3,; 
7 .. JUL, 8,AlJG, 9.SEP.10.ocr.,111.Nll\t,12.,DEC; 

s s 2 

l 
l BEAM DESCRIPTION REVI$ED BY 
L 
l BEAM DESCRIPTION REVISION DATE 

J , • 1,JAN, 2.FEB, J,; 
7.JUL. 8,AUC, 9 .. SfP.10 .. ocr.111.Nnv.12.0EC; -

l 
l BEAM EQUIP~ENT REVISED BY 
l 
l BE A M E Q U IP ME N T R E VI S I 0 N 0 A TE 

S S 2 3 • • 1,JAN, 2.fEB, J,; 
7 .. JUL. 8,AUG. 9.SEP.,10 .. ocr.,,11.N·ov.12.oEc; ; 

s s 2 
7,, J1JL., 8, AUG., 

s s 2 
7.,J:UL. 8,AUG,. 

l 
l FUNDING REVl~ED BY 
l 
l FUNDS DESCRIPTION REVISION DATE 

3 ,. .. l.JAN, 2 .. FEB, 
911SEP., 10.0CT,.;ll,,NUV.,12.,0EC;~­

l 
l WORK PACKAGE LIST REVISEDBY 
t 
l WORK PACKAGES REVISION DATE 

3., ,, 

3 ,. . , 1.,JAN, 2.,fEB, J, 
9 'SEP.10. ocr .. 111.N:Uv, 1211 DEC; 

l 
l SPOKESMAN RcVISED BY 
l 
l SCIENTIFIC SPOKESMAN REVISCON o-

S S 2 3 ,. . ., l,JAN, 2,FEB,. J,, 
7,J_UL. 8, AUG. 9,SEP,10. OCT .,<11 .. NDV .12 .. DEC; 

l 

s s 2 
7 • .J:UL, 8., AUG, 

L OTH CONSIDEkATIONS REVIS~O BY 
L 
l OTHER CONSiiJtRATIONS REVISION 0 

3 • • 1., JAN, 2 , F:E B., 
9 .. SEP, 10., OCT-." 11, NUV , 12 • 0 EC; 

L 
l MllESTONE llST REVISED BY 
L 
L MILESTONE LIST REVISION DATE 

3." 

S S 2 3 ., , I.JAN, 2,FEB, 3. 
7 •• JUL, 8,AUG, 9,SEP,10.,0CT.,tll.,NUV,12.,0EC;. 

t 
NUMBER OF COLLABORATORS 
NUMBER OF llNES Of B.l 
NUMBER OF APPENDICES 
NUMBER Of REVISIONS 
NUHBER OF IiEHS OF NAL ECUIPHE~ 
NUMBER Of IYEMS OF COLLAB EQUIP 
N 0. 0 F 'l l NE~ Of C • 1 & C • 2 
NO. OF WORK PACKAGES 
NUHBER OF C~NRESPONDENTS 
NUMSER OF OTHER CONSIDERATIONS 
NO. OF LINES OF LONG TlflE 
NUMBER OF MilESTONES 
NUMBER Of BEAMLINES 
NO. OF 'llNE5 Of APPROVAL 
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SE GM E l<OEFSEG 0 RE CORI) l Y E l<NUM.,A 
DA TM DSORG=PS. CREATE=YES., ALUOC=CYL. BlKS llt= 32004. CATlC=YES. ; 
itOSNAME=C751.AU.GIS.EXPF ILEl. :ENTRlES==3, INCRE=l •. RECFM=llT,. RELEASE=YES. ; 
IS,PACH=l., VOlUME=SER=OISK94, UNil=231'•• LRECL;:;320CO.; ~ 
Fl•O LAIBNO EBCD 2 l 
Fl•D LOIC EBCO 2 l LOCA.fION OF EXPERIMENT 
Fl D 3M•NO EBCO 3 -- l BEAM NUMBER 
Fl·D 3M~SEQ EBCO 3 l SEQUENCE IN B EAH 
FLD RATE EBCD l l CLASS OF EX.f't:RIMENT 
SEGM BfiSEG--- 1 TRAILR CNT 3M•CN·T--- Y tABNO.A' 
Fl•D ::OILLNO EBCD 4 L EXPERIMENTBR NUMBER 
Fl·D IN•STIT EBCD 3 L HOME 1NSlIHH10N 
Fl•D .\IA!LGRP E BCD 2 -- l NAL GROUP 
FL·O l'fPiC EBCD 2 l MANPOWER CO:UE 
l)ECD LKUP E s s 2 21 c.C:ul\iSULTANT 
• ,Q,[)RAFTSMAN--· • L .. l:ECTURER • M.,MACIHNIST- ,; 
1i ,p,~f-f!YSICIST • r~TECHNICJAN ,. X .. UNKNUlrJN ,; 
uc.E,EUECTRO~IC ENGINEER .OS.DESIGNER .EA. EN.GiilltERING ASSISTANT.; 
•E·E,EUECTRICAL ENGINEER .,EG.E:NGINEER .ET,.ElECH<ICAL TECHl'JICIMJ.,; 
•E.X,EL!ECTRONIC TECHNICIAN,GS.G:RADUATE STUDENT .LT,.tlAB TECHNICIAN .; 
1t f'H , "IE IC H AN I CA l ENG I NE ER • MT., ftE C H AN I C AL T E C H fll I C I AN • P F,. P HD fl: l L 0 W • ; 
1:p,G,i>R10GRAMMER - -.. PP.P'.OST PHD FE·llOW .,RS,. RESEARCH ASSOCIATE ,.; 
i*R,T,.~ESEARCH TECHNICIAN ,Sl.,SR. LAB TECHNICIAN .SR.SR. iAB TECHNICIAN .,; 
115,f,iFNIOR TECHNICIAN .TP,T:!-IEORY PHYSICIST ,UG,.UNDE«GRADUATE STUDENT.,; 
iX1X,HI1SCELLANEOUS --- ; 
F L•O \JA1ME EB CD 26 
Fl D >AIYNO EBCD 6 

t 
l 

Fl 0 i>RtESENT EBCD 1- --····-··- - ·--. l 

Fl 0 SAFETY EBCD 1 
FLO NAILEXT fBCD 9 
FL D ~A1LADDR EBCD 31 
Fl·D EfifORT EBCD 27 
SEGM COLLSEG 1 TRAILR CNT CO:LLCNT 

FL'O LHNE NO · EBCD 2 
Fl D SPLI TNO EBCO 2 
FUD :H110ESC EBCD 68 
SEGM BMOSCSEG 1 TRAILR CNT SMDSCCNT 
FliD AP:PENONO EBCD 2 
Fl10 t\PtPE NOOY ESCO 2 
Fl•D APPENOMO EBCO -- 2-------- --- --·---- -
DE CO l KUP E s s 2 
I Mi AR, :4 •APR• 
FLtO APPENOYR 
Ft1D AP,PNOT If 
fl,D APPNDR EV 
Fl1D AP1Pl\JODY 
FVD t\PfPNOMO 
OECOLKUP 

5.MAY, 6 .. JUlNw 7.J1JL. 8wAUG,. 
EBCO 
EBCO 
EBCD 
EBCD 
EBCD 

2 
30 
14 

2 -
2 

E s s 2 
•~AR, ~.APR, S,HAY, 6,JU~. 7,JUL. 8,AUG, 
FL·D APiPNDYR EBCD 2 
SEGM APPNOSEG 1 TRAILR CNT AP~PNOCNT 
FLtD ~E VNO EBCO 2 -- ----
Fl O_ ~EVNODY EBCD 2 
Fl D ~E VNOMO ESCO 2 

3 

3 

_l 
l 
l 
l 

Y COLL NO., A 
l 
l 
L DESCRIPTION OF BEAH 

Y LINENO.A 
l 
L 

--L DATE OF APPENDIX-
.. , l,JArJ, 

9 • SEP • 1 0 .. OC T ,; 11 .. N"lJ V • 12 • DEC ; 
l 
l APPE NOI X J IiTL E 
L APPENDIX REVISED BY 
l 
L APPENDIX REVISION DATE 

• : • I.JAN, 
9 .SEP .. 10. OCT .,,111,. NUV w 12. DEC; 

l 
Y A PP ENONO.,, t\ 1 

l 
l 
L DATE REV ISEO 

DE CO l KUP E S S 2 3 " , 1 • .JAN, 
ltf1.AR. :4.APR. 5,MAY. 6.JUiN, 7.J'.Ul. 8.Auc .. 9 .. SEP.10 .. oc1.:11 .. nov.12 .. 0Ec; 
FL D ~E VNOYR EBCD 2 l 
FL D ~E VREV ESCO 20 - l REVISED BY .. 
SEGM REVISSEG l TRAILR CNT REVISCNT Y REVNO.A 
Fl·D LllNENUfiB EBCO 2 l 
Fl D LO!NGTI T EBCO 70 l 

2 .. FEB. J.,, = 

2 .. FES, 3 .. 

2 • F:EB, 3. 



SEGN LGTITSEG 1 TRAILR 
l=l D Ull\l[NUM EBCD 2 
fl·D AP.RV LIM EBCD r; 
SE GM A PRVSEG 1 TRAILR 
Fl'D IT·EH NO EBCD 3 
Fl D EO'CL ASS EBCO 1 

OH LGITJ!TCNT 

CNT AP,RV LCNT 
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y LINENUMB,,A 

l 
l 

Y LINENUM,A 
l I l E M NU MB ER 
l E<WIP CLASS 

EO IT LKUP ' E s 1 A • C ,lo , E • F, H , I • K, L ,; M • N, 0 • ;;. .. , 
•P.,R.s:.r,v-.x 
DE CD l KUP E s s 1 40 A.ANALYSIS MAGNETS 
• . , C , C 0 MP UTE R S .. ... -··· . 
•O,, DET!EC TORS-COMPONENTS- ELEC TRION I CS-CABLING. ; 
•E.,El<P"ENDABLE ITEMS .; 
ltf,,RECIRCULATORS -·---- _,; · 
•H,,S!U El DING , ; 
1q,,PLA:NT I THIS •; 
llK,,PJRifAKAMPS - ····-·········-- - , ;. 
•L.,CJULIMAfORS ,; 
li"1,,BEAit·1 MAGNETS , ; 
1*0,,0Fft-lINE COMPUTING ,; . 
itp,, P~E? , ; 
itR,, RE FRI GERA TORS •; 
•Sj, PCJW!ER SUPPL I ES----:------:--------------------------· ,..; -
If,, TARIGE TS •; 
•v .• TArJiKS-OEWARS •• 
1t)(,,MIS1CELLANEOUS ... -· --· - --· - ·· ; 
FltD J>R10CODE EBCD 1 l PROCUREMENT STATUS 
ED IT R NG E E S 1 1 .. 2 
I>ECO LKUP·-· E··-·· --· ---· S S···-1·-···14·-- ..... -······- l,ON HAND • z. TO BE 
•R,QCJR'EO; 
Fl D EQOESC ESCO 67 l EQUIPMENT DESCRIPTION 

FltD AVOATEDY EBCD 2 l 
Fl•D AV DA TE MO EBCD 2 l DATE AVAILABLE 
!>ECO l KUP E s s 2 3 .. 

1. JAN• 2 • EEB. 3.:;; • 
•f'LAR., :4 .. APR, 5,MAY, b ,JUtN, 7.J:UL • 8,AUG, 9.SEP .. 10,ocr..,111.Nov.,12.DEC; 
Fl1 D Av:oATEYR EBCO 2 t 
F l•D ACQC OST PACO 4 ACQUISITION COST > 
11A SK z .zzz.z<z-
FL D c ms T FL AG EBCO l l 
ED IT R NGE E s 1 1.2 
FliD EQ.STATUS EBCD· 41 ·--- -· ·---··--· -·-· ·-··-·-. -··---··--·-······· . L EQUIPMENT STATUS - .. -·---- ... -- . 
fL1D :\IAtLEQREV EBCO 14 t NAL EQUIP REVISED BY 
Fl·D \JAILGRP EBCD 2 l R ESPO NS IBLE tJAL GROUP 
FLO ~ESPINO EBCD 25 l RESP INOIVIOUAL 
Fl'O DTORDDY EBCD 2 l 
FLO DTUROMO EBCD 2 L DATE 1T-EH ORlJEREO 
OE CO l KUP E s s 2 3 • • 1,JA.N., 2 •FEB, J.; 
•M·AR, :4. APR, 5., MAY, 6, JUIN, 7.J.UL, 8, AUG, 9,sEP.10.ocr.i11.ruov.12.0Ec; 
FLD DTOROYR EBCD 2 l 
Fl 0 DT RC VDY EBCD 2 l 
Fl 0 \>T RC VHO EBCD 2 l DATE RECEIVED 
OE CD l KUP E s s 2 3 • > • l,JAN, 2 .. FEB, 3. 
•M.AR. :4. APR., 5,MAY, 6, JUIN., 7,JUL ~ 8,AUG., 9.,SEP-.10,.0CT.,itl.NOV,12,0EC; 
Fl 0 uT RC VYR EBCO 2 l 
Fl D ?01NUH EBCD 6 l 
Fl·D .JORKPACK EBCD 3 - l WORK PKiG 
Fl·D COiSTELEM EBCD 3 L COST El EMENT 
fl,D MAILE QDY EBCO 2 l 
Fl D .\IAiLEQMO EBCO 2 l REVISION DATE 
OE CD l KUP E s s 2 3 .. • 1, JAN., 2.fEB, J, ~ 

lfM:AR, :4, APR, 5,MAY, 6 .,JU1N, 7,.JUL. 811 AUG, 9.SEP, 10. OCf.'11 .. NOV., 12.DEC; 
FLO ~JAILEQYR EBCO 2 l 



FL1D EQLABEL ESCO 12 
SE GM NAtEQSEG l TRAilR CNT EOUIPCNT 
Fl D COiLI TEH ESCO 3 
Fl D INST IT ESCO 3 
F L•D COil E QCLS EBCD 1 
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l 

Y ITEMN!l,.A 
l I TE M NU MB ER: 
l I NS TI TU TI ON ~ 
L EIJUIP CLASS 

ED I T l KUP E S I A.C.ID,E,F.H.I.K.L.M.N.O.:~ 

•R •• S, T:, V • X' ··•· -
OE CO l KUP E S S 1 40 A.ANALYSIS MAGNETS 
• I • c • c 0 MP u TE R s 
iio,, OETIEC TORS-COMPONENTS- ElEClR!ON I CS-CA Bl ING,; --
•E;, EXP'ENOABLE ITEMS •; 
it.f,,RECJRCOLATORS .; 
•a.SrtI El DING - --- - • ;--
ttJ.,PLA:NT I TEHS •; 
al(,,PJRiTAKAMPS .; 
•l1, CJUL l MA TORS --- ---- --· •; -·-----
•tt •• BEA.M MAGNETS ,; 
~o.,OFft-l1NE COMPUTING •;; 
llR. ,REF RI GERA TORS ,, ; 
ns.,PJWIER SUPPLIES .; 
•Tf, TARi·GE rs_- • ; 
• v., TAN!KS-0 EWAR S --------- --. ;-- -- -- -- -· 
•x,, MI S1CE LL ANEOUS . • 
Fl D COISTFlG EBCD 1 l 
Fl1D NAtLGRP EBCD 2 ···-······-----·- ···--- l NAl GROUP 
FUD COtlEQOES EBCO 
Fl D llAILUE PACO 

62 
4 

L EQUIPMENT OtSCRIPTI ON 
VALUE 

~AiSK z.zzz.zcz- ----------- --------- -----·------··------ -·-
FltD JNISITECO EBCO 1 
ED IT l KUP E 
DECOLKUP-~- E---
Fl D EX:AROTDY ESCO 2 
Fl D EX.AROTMG EBCO 2 
OE CD l KUP ----- E -

5,MAY, 6.JU:N, 
EBCO 2 
EBC D 3 5 

s 
s s 

1 
1 

l 

3 
l 
L 

ON SITE! 
N.Y 
N,NO .Y.YES; 

EXPECTE:O ARRIVAL DATE 
SS· 2 3-- ... ,l.JAN, 

7,JUL, a,auc, 9.SEP.10.ocr .. 11.nov.12.oec; 
l 
L STORAGE LOCATION 

2, FEB. 
lif't, AR. :4 • APR• 
FL10 cX,AROTYR 
Fl•D srORElOC 
FUD EX:PE QR EV 
Fl D EX1PE QOY 
FLO EX PEQHO 
DE CD l KUP 

EBCD 14. l EXPERIMENTER EQUIP REVISED BY 
EBCO 2 
EB CD - - 2 -- ·- - -- --- - ---- - -- ------- -- - -

L 
L REVISION OATE 

.E s s 2 3 
liftAR, :4.APR. 5,MAY, 6,JU!N, 7.JUL, -8,AUG. 
Ft1D EX'PEQYR EBCO 2 
SEGM COLEQSEG 1 TRAILR CNT CO:LEQCNT 
Fl D LNIO EBCO 2 
Fl·D :>NtO ---- ESCO - 2 --------- -
FL 0 FUiNOOES EBCD 68 
SE GM FUNDSEG 1 TRAILR CNT FU NOC NT 
Fl D ..SKPKG EBCO 3 
Fl 0 FYIBUDG PACO 4 
HA.SK Z ,ZZZ.l(l-
F l D J K:? K GT I T EB C 0 6 2 - - --- -- -
SEGM WKPKGSEG l TRAILR CNT wKPKGCNT 
FL·D COIRRNO ESCO 4 
FLD IN1STIT EBCD 3 
FLD CORRNAME EBCD 23 
FLO CORROUR EBCO 41 
FLO:>RIINT EBCD 1 
SEGM CORESSEG l TRAILR CNT CO:RESCNT 
Fl D LNINO ESCO 2 
Fl D PAtRGNO EBCD 2 

• . , l,JAN, 
9 • SEP ., 1 0., 0 C T, 111 " NOV • 1 2 • DEC ; 

L 
Y COLITEX.A 

l l INE NUMBER 
-L PARAGRAPH NO. 
L FU~DING DESCRIPTION 

Y LllJO.A 
l WORK PKG 

CURRENT FY BUDGET 

b WORK P~CKAGE TITLE-
y WKPKG.A 

l 
l - JllJS TI TUT ION 
L COHRESPONOEi'H 

2,FEB, 

L PERIOD AS CGMRESPONDENT 
- l -

y CORRNO,A 
l 
l ITEM NUMBER: 

. • 

3. ;; ... 

3. ; 
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Fl 0 CffNSOESC EBCO 68 l OH~ER COf\ISiuERATIONS 
SECt1 CONSDSEC 1 TRAllR CNT CO.l~SDCNT Y lNNO.,A 
FL 0 11UST NNO ESCO 4 l MilESTGNE NO 
Fl 0 "1SiTNOTOY EBCO .. 2 L 
Fl·O '1S!TNOTKO EBCO 2 L HllESTONE OiHE 
DECO LKUP E SS 2 3 • • l,,JAN. 
•ti.AR, '.4.APR,, 5.MAY, 6,,JUtN •. 7 • .JUL. 8.,AUG,, 9.SEP.1c.ocr.111.11mv.12.DEC; 
Fl D 1<;S1TNOTYR EBCO 2 l 
Fl 0 l'ILISTNT If EBCD 62 l TITlE 
Ft•O T I EBCO. .l l 
Fl D JRIIGDT EBCD 3 L 
Fl·D >uus ESCO 1 l 
Fl D IN•CRE EBCD 3 L 
SE GM MLSTNSEG 1 TRAILR CNT MLSTNCNT ¥ MLSTNNO,,A 
Elll D 
•END TASK SPEC 
DOP EXPF IL El; 
•END TASK SPEC 

2,fEB, J.,; 



C..i<tAlEt t:XPfllt.i. Fl\OM EXPCARDl 
'..>TR,UCTUl<E £)(})fFS£6. FROM U\ROlO 
EQUATE 

E XNJM TO CAROL: EXNiJM 
t:r~t) tQUATE 

S TU:t E E X DEF SE G 
~TRUCTURE BM'.it:G FROM CARD19 
El.I UAH 

f.:_ XNJM TO (Af?.019:0UM19 
Ei\i u t:Q.UA TE 
:ifGRE -iJMSEG 
~rRu:raRE CCllSEG FROM caRe2: 
E~ liAf f: 

E Xi\IJM TO CAR02C:OUM2l' 
cN D tQ UA TE 

.:; fl.JU: lOLLSiG 
~IRUCT;URE EH''!0SCSEG FROM CAPO~C 

EQUATE! 
i X NU:-1 , r 0 C AR D 3 .; : DU M 3 ~ 
i::f\i '.) t Q uA ft 
ST Oki.: BM OS(~ E:G 
STRUCTURE APPNJSEC fqOM CARDll 
EuUATE: 1 

i:>OJU"i iTO CARCJi:DUM~: 
U\JO E:Q.IJATE 
::;r ORE APPrJD'.:;EG 
SfRU~f~~E REVIS~EG FROM CAROJZ 
c:ou.nrE. 
E.X NU'1 !TO CAROJ2:0UM3Z 
E:ND :'.Q:JATE 
:.iTOR: REVISSEG 
'.'>I i:.;ucr uRE lC fl fSEG FR01'1 CA 1W13 
EQUATE· 
~XillU'1 ,TO CARDJ3:DUM31 
t:N0 :uuATE 
SfOR~ LGTlTSi..G 
~1RUCLJRE APHVSEG Fi-<CM CAR034 
l:tj iJA H: 
EX 1\JU 1'1 ro C AR i) 3 4: DU M 3 4 
:: 1\1 0 E U U il T E 
::,f OP~ ~PRVSEG 

STRu:ruRE NALEQSEG FROM CARO'" 
::w UATE' 
EX i\lUM TtJ CARl.>4v:C'UM4.: 
cN D C:Q Ull. TE 
S 101".E Niil Et;iS[ C.. 

:>TRUCTdRE COLEQSfG FROM CARO<;:::. 
r.:C/uAfE' 

E X ~,;JM f 0 C A I< G 5 :, : D UM ':i ~ 

[:f\lu EQU.i\fE 
Sf Ji<t CiJlE (.iSE:G 
'::.fKUCTURE FlHiDSiG FR~M CARD6 1~ 
EQ ~Aft: 

EXNJM TO CARD6~:0UM60 

:d 0~c HJ!\ID ::.LG 
..)ii(UCfuRE Wl<PKGSEG FRO~ CAR061 
e:i.J 'J1 .. 11E 

t: x NUM r 0 c~ IW 61: r UM 61 
':N 0 t:Q'JATc 
')1Jk~ ,.JKPKGSi.G 
·, f"'u: f·IJt{f COl<fS~fG f.~0).j CAR;:J7'' 
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Fig. 3. GIS CREATE PROGRAM. 



~IJUATEi 
E.li.NLJM ro CA~O{:;:DUM7:; 

END EQUATE 
S"fuRi: CORESSEG 
'iTRUCTtME CONSDS.EG FROM CAR08\. 
~UUATf· 

E X NJ M ·.- 0 ( ,:. H D 8 ·~ : D U M 3 ' .. 
El\10 :ouATE 
~!ORE COi'JSGSEG 
STRUCTURE MLSTNSEG FROM CAR09'i 
E:Q UATft 

E XNJM TO C..\RD95:0UM9S 
END fQUA T[ 
ST OR: .'1LSTi~SEL 

~ N D => R•O CED i.JR t 
•END TASK ~P.EC 

-22-
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APPENDIX II. UPDATING THE FILE 

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

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

(EXPCARD 1) 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 1A 1 , 'D', or 'R' respectively. A copy of the update program is 

presented in Fig. 4. 
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TI ME ll 46 L 5 

JPO~.rt=i UPOTFll E FROM UPOTCAR); 

t QUA TE : 

EN D rn i.JA TE ; 
LP3681' 1:\ ! '.:QUi.TES APPLY f LJ HHS 5TRUC fURf PAR TI fl ON 

IF re EC 'A'; 

INSERT REKDSEG; 

RE TU'l~N; 

IF TC EQ 'R'; 

RPL l\CE REKOSEG; 

RF TURN; 

If TC E<.i '0'; 

DELEiTE PEKDSEG; 

TN A\IY CASE; 

LIST 'TllEGl\L TRANSACTION COOE. IO FLO -· - .. CAROt:CARONO• 

fNO :>R(JCEOURE; 

fO TAi.. NUMBER OF MESSAGES 1 
nIGHf-ST SEVERilY ENCOUNTERED A 
AN EKECUTf MOOUU: HAS BEEN P~OOUCEO 
TO TA:.. NUMBER OF STAlEMENTS 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. 

Query program 
to Language 
Processor 

( Executabl~-:p~~g~-;;;;:: 
I ' GIS Program 

Method A: 
h=::----· ~· -~ 
i rrogram executed 
! against the file 
1 automatically 

Output is printed 
on Line Printer 

r-----·--·----·---·--------:1 I Executable Program 

I 
is Scratched from GIS 

. Library 
L......... ··- --·--·---------···-···-~ 

Stored in Library 

Job Control 
Language ( JCL) 
generated and 

• executable program, 
made Available 

~ Method B: 

I cards and j.ob is 
~.IJCii;P~chl 
I interrupted 

USER INTERVENTION 

Any change in storage 
or disposition of files 

is changed by 
programmer 

Program executed 
, at will be programmer 

------------
Executable Program Saved 

in Library for 
future use 
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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 1 
LOCATE RECORD 
WHEN EXNUM EQ 1 60 1 

LOCATE COLLSEG 
HOLD HOLD 1 NAME 
EXHAUST COLLSEG 
EXHAUST RECORD 

(b) SORT HOLD 1 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 1 names would be written on a scratch 

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

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

tents listed, and the HOLD 1 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 spokesmen for all approved and not 

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

(a) QUERY EXPFILEl, INSTNAME 

LOCATE RECORD 

(b) WHEN STATUSPW EQ '2' 

AND NOT STATUSEX EQ ' 9 1 

LOCATE CORESSEG 

(c) WHEN PRINT EQ 'Y' 

(d) LOCATE INSTNAME:RECORD 

WHEN INSTNAME:INSTIT EQ EXPFILEl:CORESSEG:INSTIT 

(e) HOLD HOLDl EXNUM, CORRNAME, INSTNAME:INSTITNM 

EXHAUST INSTNAME:RECORD 

EXHAUST CORESSEG 

EXHAUST RECORD 

(f) SORT HOLD! ASC EXNUM SIZE 250 

(g) QUERY HOLD!, REPDATE 

DEFINE 

LITERAL! = I 

END DEFINE 
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(h) LOCATE REPDATE:RECORD 

CHANGE LITERAL I TO REPDATE :REPDA TE 

EXHAUST REPDATE:RECORD 

(i) LOCATE HOLDl:RECORD 

(j) REPORT WIDTH 132, BODYLINES 46 

(k) HEADER 

(1) 

(m) 

1 'LIST OF SPOKESMEN FOR APPROVED EXPERIMENTS' 

HEADER 

1 LITERAL! 

HEADER 

SPACE2 

DETAIL 

1 EXNUM 

10 NAME 

50 INSTITNM 

END REPORT 

EXHAUST HOLDl:RECORD 

END PROCEDURE 

Section (a) opens the files EXPFILE1 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 ( HOLD1). Statement ( f) sorts 

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

(HOLD1) 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 (HOLD1). 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 HOLD1 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. 



List 1 . Title 

Contents 
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-All research proposals submitted to NAL and their 
current status 

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

PL/I PROGRAM 



28 AUG 197. LIST 1. ALL RESEARCH tXP8RlMENlS SUBMlTTED TONAL AND THEIR CURRENT STATUS PAGc l 

~"':,;_~~ .. ---- ---------- -------------- ~-·- --·:::.----- ---- -- - --------- ------ --- ------~ -- ---- --- -;-- - -- -- - ---- ----- ---~---- -.':"':~...c~.:.."':_~_':'.'_~~ -::-.~-~--~~::::--~~~':'.~-~~~-::.:...~~·'20.-.=...=:;"~z: 
lA .. NEUTRINO •lA CLINE, DAVID HARVARD UNI VERS!H 

- . ·-·- -·· ··- .t ---· -
NAL l'ffUTRINO PROPOSAL. <BROAD BAND BEAM INCID!:NT ON 
WITH MUON SPECTROMElERl 

APP RO VE:D _ OCT 197.0 

PENNSYLVANl A, UNIVERSITY OF 

WT SCO:llS! N<, UNI V'2RS1TY OF_'--~-·-·---,-­
TARGET CALORIMtlER 

-- -~- --- ---- -- ---- ------ -- ------ ------ -- ---- ----:-- -- -- -- --- --- ---- -- ---- ---- - --- -- - --- --- --- -- -- --- -- -- ----- --- --- ------ -- ----- ---- -
28 30-INCH HYBRID •28 SMITH, G:'.'RALO' A. ARGONNE NATlONJlL LABORATORY 

,,,,,..-·-,-.----~-----,----·----,-------.--:-~··~-·.,---~-·~--~--··-·--·-------------·-· ---------·--.- __ ·------ __ DUI< E UN I V•E R SIT Y 
lOWA STATE UNIVERSll'Y 
MAHYL!\NO, UNIVERSITY _OF 
MICHIGAN STATE UNIVtRSITY 
NA TI ONAL 'A CCEU RA TOR LAB ORA TORY 
N 0 TR t: DA M'E, UN l VER S 1 TY 0 F 
PURDUE UNIVERSITY 
TORUNTO, :UNIVERSITY OF IC-ANADAl 
WISCONSIN., UNIVEllSITY OF 

-· STUDY OF MULTlPARTlCLE- P-P INTERACT.! ON::. FRUM 100 Gt:V/C TO 400 GE:V/( I 

WITH A JO-INCH BUBBU: CHAMBER-UPTICAL SPARK CftAMBER HYBR!O SYSTEM. 
(500K PLUS SOOK LATER OF P-P. ioo- .. oo GEV WIT·H ANALYlING MAGNET> 

APPROVED __ MAY -1971 .lOOK PIX OF P - Pol 200 GfV ANL/NAL, M::.u, !SU. MD 
lOOK PlX OF P - P 1ol 300 OR 400 Gf:V I 
l;?OK Pi X OF PI MINUS - P ..i .200 GEV 

SOK PlX OF PI HlNU'.:>.- P .al 100 GEV 
80K PIX OF Pl PLUS - P ~ 100 GEV 

DUKE. :TORONT'O, NOTRE DAME 
) 

PURDUE, !WISCONSIN --- ---------- -- -- -____ .:- ______ -- --- -- --- ---- -- ---- ----- ---- -- - -- -- ------ -- -- ---- -- -- -- ---- -- ---- ---- -- -- ---- -- ---- -- ---- -- ---- -- -- --
R ass. RONC.LO LAWRENCE BERK~LEY LABORATDRY -· _________ _ . I 

-' ·-··---1.W----_, 

PROPOSllL FOR A SEARCH FOR MAGM:TlC MONOl'OU:'.> AT NAL. 
TARGET LOCA rED IN A BE AM DUMP 11 

APPROVED AUG 1970 

STANFORD LINEAR ACCl::Lt:RtlTOR CENTER 
tHRROMAGNETIC• 

---.---- ---- -- ---- ------ ------ -- ---- -- -- -------- ---- ---~ ---------- -- ----.---- ---- ---- --- ---- ----- --- ---------.------ --- --- -- --------- -
,.--.,.--·--- __ l+L_ NEUTRON CROSS SECT l 0 N • 4 l L ON GO, Mi CH A CL ARGON NE NAT I ON AL l A'B 0 RA TOR y_ -----------·--- ·------- ---·---·----

MI CH I GAN, UNIVERSITY OF 
NEUTRON-PROTON DIFFRACTION SC:ATTERING AND NEUH<ON TOTAL CROSS SECTIO•NS 
UP TO 200 GEV.' (TOTAL CROSS Sl:CTIONS ON H2, 02, HtAVY NUCLEI TO < 2%; 
.CAPABLE OF EN"RGIES UP TO 300 GEVl( 

APPROVED AUG 1970 --- ---- ------ -- -- ---- -- ------ -- ---- -- -- ---- - --- -- - - -- -- --- - -- ---- --- --- - --- ---- --- ---- -- -- - -- -- ----- --- --- ------ ------- -- -- ----- -- ---- ~ -
4 l I NEUTRON ELASTIC SCl\TTERiNG •411 LONGO, MlCHAll 

NEUTRON-PROTON DIFFRACTION SCATTERING ANO NEUTRON 
UP TO ZOO GEV. <Dlf~ERENTIAL CROSS SECTIONS WITH 
CAPt\6LI: OF EN:'RGIE'S UP TO 300 GEVll 

JlPPROVED _ AUG 1970 

ARGONNE NATIONAL LABORATORY 
M I CH l GAN, U Ni VEKS IT Y OF 

lOTAL CROSS SECTONS 
T FROM O.l TO 3.5; 

-- -,--- --- -------- ------- ------ --- --- -- ---- ---- -- -- -- -- ---------- -- ------------ ------------ ---- ------------.---------------------- - -
5 f'IUGN •S. PERL, MARTIN L. STANFORD LINEAR ACCELERATOR CENTEtR 

MUON-PROTON INELASrlC SCllTTERING- -
WITHDRAWN OCT 1970 

---.-- ---- ----- -- ----- -- ----- -- ----- --- ---- --- ----- ---- ----- -- ----- ---- ---- --- ----- ----- --- ---- ---- -- -- ---- -- ---- -- ---- -- -- -- -- -- --
PROTON-PROJON ELASTIG C6 , ARGON N f' NAT ION AL LAB 0 RA.TORY ________________ _ 

MICHIGAN, UNIVERSITY OF 
KRISCH, ALAN D. 

200-Gl:V PROTON-PROTON ~LASTIC SCATTERING AT HIGH TRANSVc~SE MOMENTUM. 

N 
I -



List 12. Title 

Contents 
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-Approved, proposed, deferred, and completed pro­
posals at NAL by category of physics coverage 

-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 



Z!S AUG l97J LIST 12. COMPLETED~ APPROVED, OEFERRfD, AND PROPOSED EXPf:iRIMENTS BY CATEGORY OF PHYSICS COVf:RAGt 

SPOKESMAN 

l • -ti ADR ON , NTER!.IC TI ONS IN ELE,CT RONI C OE TECTORS 

STA Tus 

r..I SEARCH ANO SURVE'f _________ _ _ _______ _ 

QUARK •72 
PHO TUN SE ARCH 
11 ONUP OLE 11 J. 
MONOPOLE •.22 

•120 

LEIP•UNER, LAWRENCE: 8. COMPLEHO 
CLINE, DAVID COMPLi:TED 
ROSS, RONALD APPROVED 
COLL I N·S• GEORGE S. APPROVED 

MUON SEARCH •48 ADAIR, R08ERT K. APPROVl:'O 

PARTICLE PRODUCTIOJ\t •63A---·o~·-----. ----------WALl<lER • ..JAMES K. _ ------------ APPROVl:O 
LEPTON #70 li:DERMAN, U'Of~ APPROVED 
MONOPOLE ,a71+ FLEI SCttER, R L APPROVED 

UUARK • 75 - ---· ·_ y A MA NU UCHI., TA IJ I AP PRUV ED 
"'ONOPOLE •7b CARRIGAN, 'RICHARD APPROVED 

l'HUTON SEARCH •95A CUX, BRADLEY APPROVED 
I' A RTI CLE SE: AP.CH • 100 --- ------------ -------- PI R OU c • ;p ! ERR~ APPROVED 
LONG-LIV':D PARTICLES •115 STEV!:NSON, M. LYNN APPROVED 
Pl!Rfl·CLE SEARCH •184 MANl\i, ;ALFRED K. APPROVED 
Pl\RT!CL~ SEARCH •187 LEDERMAN, LEON M. APPROV~D 
MASSIVE_PARTICL!: SEARCH •199 FRANKEL, SHERMAN" APPROV~D 
r.ULTIGAMMA wzrn LONGO, MICHAtl J." APPROVED 

EXP AREA~ -SE:AM LINL: ______________ _ 

HA-M~ Bi:: AM 
IT A- C-0 
Pll-<IHST >'!NA-TARGET 
MA-M2 BEAM 
PA-< WEST I 

_____ PA-<WFST I I Il'A':"C:­
PA-< C-ENT l::R) 

PJ!-1 \.I-EST I 
HA-M2 8:0A1'1 
NA-TARG~T 

PA-< WEST I 
.. - - PA - ( f A sr )'. 

PA-<W·EST>l 
I I A-C.-0 
PA-lCENTER> 
Nll-T ARGtT 
Mll-M3 BEAM 

PA&E 1 

H ONOP OU' ·•1 9A --- -----~ ~ -"'"-------~~--TO MP Kl NS, UON AUJ ..JR--- D ::FER RED. .MA- M2 B~A M ________ ---· ______________________ _ 

TACHYON MONOPOL!: •.ZOZ .. BAl<T'Lf'TT, DAVID F. PROPOS!:D 
LONG--LIV 0 PARTillFS #239 FRAT l, ~lLLIAM PROPOSED 

+. TOTAL CROSS SECTION EXPERIMENTS 
NEUTRON CROSS SEcTION " 41 • LONGO, MICHAEL 

Nl\-1~-FT a.c. MAGNET 
NA-1 AR GET 

MA-M3 BEAM 
MA-Ml BEAM 

I . VJ I-OTAL CHOSS Sf.CTI ON wl04 _ ~-:_'.--- .-~--~--.. ---~---=-KY.CI.A,.. __ THADDEUS E:. ______ _ 
APPROVED 
APPROvrn ---------------- ----- --------.-:.::--c--:·--.---------HS:-:-"} 

.I ELASTIC SC.AfTERING EXPERIMENTS 
PROTON-PROTON ELASTIC •36A -----~~ COOL, RODilltY L. 
NEUTRON clASTlC SCATTERING "4'11 LONGO, MlCHA[l 
ELASTIC SCATTERING ts7 MEYE.R, OONllLO I 

/J EUT RON B ACK\.I ARD Sc Al TERI NG. • 12---~-------~---- . RE Av:. :NE v IL LE \.I. 
p 0 LA R r l CD s c Al r ER ING II 6 1 c H A MB i.': R L A ! N. ow EN 
t LAST re ':.CATTERING IS69A SAND Wt rss, .Jll(K 
ELASTIC SCATH:RING 1t96 KITS.ON, :DAVID 
PROTON-PROTON ELASTIC •177A OREAR, .JAY 
PROfON-O~UHRON SCATTERING "186 MELI•'.>SINOS, AIJRIAN 
ELASTIC SCATTtRrnG •lb5 ... RITSON. DAVID __ _ 
!'ROTON-NUCLEON scnn~RING •198 OLSFN. STEPHt:N L. 
BACKWARD SCt.TT.f::RING •212 DAV!!), M. 
PROTON-NUCLEON SCATTtRING •231 YAMADA, .RYU.Jil 
NFUTRUN ELASTIC SCATTER ING ts.2·35 JONE s, LAWRENCE W. 

., INELASTIC SC.'\TTERING EXPERIME~TS 
PROTON-PROTON INoll\STIC •14A FRANZINI, PAOLO 
P POTO N-PROTON Ml SSI NG MASS •6, 7A SHIN f:S, FE Ll X 
PRUTON-NUCLtON INCLUSIVE •188 SANNtS, FELIX -- -·-··-·-· 
! NC.LUSIVC: SCAT fl:RING •23A ·ROTH~~RG, JOStPH E. 
Plur~ CHARGE E:XCHANGE •111 TOLllfSTRuP. ALVIN v 
PROTON-PROTON I NE~ AST IC •121 ________________ FR AllJ'l I NI, PAOLO 

ASSOCIATED PRUOUCTIUN •99 UIESULO, IWBl:-RT t• 
INCLUSIVE SCATTERING tsl.18A FRIF.·DMAN, .JEIWME I. 

COM PL ET ED 
APPROVED 
APPROVtU 

__ AP PROV ED 
APPROVED 
APPROVED 
AP PROVED 
APPROVED 
APPR·OV EO 

DfFERRfO 
OEHRRED 
DE FERREL> 
DEFER RED 

PROPOSED 

COMPU:T ::0 
COM Pl ET ED 
COM PU:'. TED 

AP PROV ED 
APPROVED 

___ A~PROVED 

DEFERRED 
DEFER RED 

I TA-c-.o 
MA-M3 BcAM 
MJ!.-Ml BEAM 
M!\-M3 8El\M 
MA-Ml BtAM 
MA-M6 BEAM 
MA-M6 BEA'M 
PA-IWESTI 
I TA-C-0 
MA -Mb Bi:: AM 
ITA-C-0 
Mil-Ml BEAf'f 
ITA-C-0 
MA-M3 BEA-1'1 

NA-T t\RG~T 
ITA-C•O 
I TA-C-0 
MA -Ml Bt AM 
MA-M2 BEAt! 
ITA-C •O 
MA-M6 BEA l'I 
ltA- M6 B'::A M 

I 



List 23. Title 

Contents 
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-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. 

-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. 

PL /I PROGRAM 



28 AUG19 7 3 LIST 2::. COMPLUt:u. APPRUV"D, DEFERRUJ, ANO PROPOScD EXPERIMtNTS LISTED BY BEAMLlNE 
APPRov=o AND COMPV::Ho EXPCRlM':-NTS ARE LISTED FIRST IN APPROXIMATE SEQUENCE 

PRUPOStO ANO D~FEl<Rf:O i::XPt!<IMtNTS FOLLOW IN NUMEfUCAl OROtR 

EXPERIMENTAL AREA ANO Bt:AM LI<N:C 
1 

MESON ARE fl Ml BE AM lCHAR,Gl:O PARTltLESl 
TOTAL CROSS SECT!ON •104 
ELASTl C SCATTERING •7 
lNCLUSIV;: SCATTERING tt~3A 
POLARlZEU SCATTHtNG tt61 
D I FF RA CT I VE D I S SOC I A.T I ON ! 86 A 
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KYCI A, THADDEUS E. 
MEY E R, U ON AL D I 
ROTHBERG, JOSEPH E. 
CHAMBERLAIN, OWEN 
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-Alphabetic list of researchers 1 names 
Completed, approved, deferred, and unconsidered proposals 

-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. 
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LIST 31. ALPHABETIC LIST Of RESEARCHE~s• NAMES 

------------=C=cCMPLETED, APPRO~-Q~_QEFERRE~~'-'-'A~N=O---=U~N~C=O~N~S~l~O=E~R=E~~'-~P~R=O~P~O=S~A,~L=S----------------------

# INDICATES RECEIPT Of SAFETY PROCEDURES 

NAME EXP NO 11\STITUTIUN lU NU t:XT. LOCAllON 

VOU3~7 3128 I TA-C-0 
----~A.BE, K. 83_A __ T_CHC!<U UNlVERSl1Y (JAPAN) 

#AB Et KA zuo _________ 6. 7A Rt.;YG-ERSUNiVER s 11-Y~--~----------------, 
#ABE, KAZUO 188 RUTGERS UNIVERSITY \1003~7 

\100357 ----~#_ABE 1 __ !:<AZUO l<; 8 RUTGERS UN IV ER SIT _,_Y--------------------~--=-"'-=--'-----------------
ABOLINS 1 MARIS A. 12 MICHIGAN-STATE Ul\IVERSilY 4061 ANL-OSU TRAILl:R 
AERAMS 1 GERALG S. 137 LAWRENCE BERKELEY LABORATORY 

_____ A~~~MS 1 GERALD S. 215 LAWRENCE BERKELEY LABORA_T_O_R_Y __________________________________ ~ 
ABRAMS, ROBERT J. llCA I LLlr\c(s;l.JNTVERffiY CF, CHICAGO CIRCLE 3~54 MA-Mb BEAM 
ACAIR 1 RGBERT K. 48 YALE Ul\IVERSITY V00260 3t20 PA-WEST 

----~A._C:A!~! ROBERT K. 7 2 YALE l!Nl_V_E~:)!_!_! ____ _ 'J00260 
ACAMOVlC, O. 233 BELGRADE, UNIVERSlTY CF, BELGRADE (YUGOSLAVIA) 
ACAMOVIC~, M. 177A LEBECEV PHYSICAL INSTITUTE, MOSCOW IUSSRJ 

_____ Al<E~(__O_f=_, CARL w. 1 MICHIGAN, UNl\lf:B~l!_'t'_C_F _________________ voQi?Q__?C?~_!".1~--::1.1_1 _!!_!:AM 
ALBRIGHT, JCHN R. 65 FLORICA STATE UNIVERSITY 3686 NA-15' HACHUN 
ALLEl\ 1 JCHN 1381 MIC~lGAl\ 1 UNIVERSITY OF VC0324 J330 NA-30" BUB~lt CHMBR 

_____ AL_l_El'h_~C:HN 138 I I MI Ch IG~~-LJ.J~!.Yt~~J_Y OF \l()Q~2~~-362__i'jA-~_O~_BU!lJl_~~tiJ:l~~R __ _ 
ALLEN, JCHN 180 ~ICHIGAN, UNIVERSITY OF \100324 3355 NA-15' BUBBLE CHMBR 
ALLEY, PAUL W. 229 BRCCKHAVEN NATIC~AL LABORATORY 

-----"-#.ALse1:JJ_QR,_-!_C~h!JA L. 67A RUTGERS UNIVERSil~Y ___________________ ~V00504 3128 ITA-c-o 
llALSPECTOR, JGSHUA L. 188 PUTGERSuNIV-ERrnv V00504 
#ALSPECTOR, JOSHUA L. 198 RUHJERS UNIVERSilY V00504 
NALSTCN-GARl\JCST, MARGARET 98 LAWRENCE BERKELEY LABORATORY \100510 

-----0.#ALSTcN-=GAR~Josi~-i><AifGARET 12f~AWRENCEBERKELEYLAbO-RAT-ORY V00510 3355 NA-15' BUBBLE CHMBR 
#ALSTON-GARNJOST, MARGARET 217 LAhRENCE BERKElcY LABORATORY VU0510 

Al VAR E z, LU IS h. 3 LAWRENCE B £:~~£:1..t'! _L_A_B_O_R_A_T_O._R_Y ______________ _ 
#ALYEA, ETHAN O. 132 I~OIANA UNIVERSITY V00443 
#ALYEA, ElHAN C. 154 INDIANA UNIVERSilY V00443 3330 NA-30" BUBBLE CHMBR 
AM~ANN 1 ARTHUR C. 85 PURCUE UNIVERSITY 

----~ANDER sc-N~--E~---wALTER 2s 1a~A-s-1 A-1i:-GN1 ~ER_s_1_T_Y __________________ voo2a-~-31<:JiJ" NA-30" HAcRoN 
#ANLERSCN. rERBERT L. c;a CHICAGO, UNIVERSilY Of V00184 3613 NA-MUUN/HACRUN 

w 
00 

ANCERSCl\r RCBERT L. 96 STANFCRD UNIVERSlfY . V00221 3188 MA-M6 BE_A_~-------
-------'-At-fERS(r\~ l<CBERT L. 16 5 ST ANFORDLTNEAR- ACCELERA TCR CEf\TER voo22_1 _ ----

At-ELL I, 96 BARI, UNIVERSITY OF (ITALY) 3l8B MA-M6 bl:AM 
ANH, TRAN HA 185 CEl\TRE OE RECrER(rES NUCLEAIRES OE SACLAY IFRA_N_C_I:~>---------------------~ 

_____ c..cANS-ORGE 1 R. E. ii-3--CA-VEl'<OISH-LABORAlCRY;-ct.i'.i3RTOGE lGRtAT BRITAIN! 
ANSORGE, R. E. 214 CAVENCISH LABORATORY, CA~BRIOGI: (GRl:AT 8R1TAIN) 

_____ A NTRE'_~$ YA~.! _Ql KR AN 2 lA c A LI f ORN [A I NS TI Tu Tl: ~-=O"-r__,_T=E=Cc.cHc_cNc_O-,,=L=O-=-G_,_Y ___________ _c_v Oi>4 5}~_26~.A_-. NJ:_l,J 1 R I ~N=O ______ _ 
APPEL, JEFFREY A. 10--col..uMaiA-lJNIVERSilY V00216 318/ PA-CENTER 
APPEL, JEFFREY A. 187 CGLU~EIA UNIVERSITY V00276 3690 PA-CENTE:R 

_____ ARETI, H 116 UNIVERSITE D•OTTA_h_A-'-(~C_A_N_A~O_A~)-------------------~-----------~ 
~Rn-1, H. 233 UNivTf.i:siTEifi(fTTAWA {(ANACA) 
ARMSTRONG, RICHARD 98 CHICAGO, UNIVERSilY OF \IOOle5 3fl3 NA-MUON/HACRGN 
ARr-;STRGNG, W ILll.AM 51 l'\CRThEASTERN UNIVERSITY 3369 NA-MUON/hAO_R_O_N ____ _ 

------ARC"-SCN, SAt'UEL H. 82 CHIOGC, Ui'\IT'iER!>l'fY-O~F~----------------~\IO<:fj(flj-c52 MA-M4 ijf:At> 
ARCNSON, SAMUEL H. 226 WISCCNSIN, U~IVERSITY Of V00301 
ASCCLit GIULIC 132 ILlll\OIS, UNIVER51TY Of 
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-Experimenters 1 names listed by proposals in the 
approved, deferred, or completed categories 

-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. 
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LIST 34. [)(PERl11ENTEl{S' NAMES LISTED BY PROP·OSAL:'> IN THE COMPLETED. APPROVED. DEFERRED, ANO UNCONSIDERED CllTEGORIES 

NEUTRINO •lA 

NAMES 

llSiiUMArm. CARL 
ll8ENiJETT, ROI3ERT 

srnvf.1•Jur r:, 11u:ie1no-c.:~ 
11 C A Mc R IrH , U GO 

CHEN i; , DA V ID C ·' 
" CLINE, DAVID 

FORD, WILLIAM 
FRY, W. F. 
GER KE CT, FRED 

II HAUGHT, ~ ILLI/\11 
llH IC K5, JOi~N 

IMLAY, RlCHARO 
llKOZANECKl, W!TOLO 

MAAS, K. 

STATUS! APPROVED 

ID NO 

VOD18o 

. v 00088 
v 0035 :i 
v 00231 
v 00001 
v 00140 

v 00132 . 
v 0041 !! 
V0006l 
v 00002 . 
v 00330 

INSTITUTIONS 

; 

MANN, ALF RED K. 
------ -··~----------- ,, _________ . v 0013 ., 

IHSCOlllSii\I, UfHVERSITY OF 
WISCONSIN. UNIVERSITY OF 
\.ll5CONS!N, UNIVERSITY OF 
WISCONSIN, UNIVERSITY OF 
HARVARD UNIVERSITY 
WISCOillSilll. UNIVERSITY OF 
PEWllSYLVANIA, UNIVERSITY OF 
WISCONSIN. UNIVERSITY OF 
WI5COi~SJrJ, UNIVERSITY OF 
PENN<.;YLV~NIA, UN!VERS!TY OF 
WISCONSIN, UN!VERSITY OF 
WlSCONS!r!. UN!V£RSifY OF 
HARVARD UNIVERSITY 
WISCONSIN, UNIVERSITY OF 
PENNSYLVANIA, UNIVERSITY OF 
WISCONSIN. UNIVERSITY OF 
WISCONSIN. UNIVERSITY .OF 
PENNSYLVANIA, UNIVERSITY OF 
HARVARD UNIVERSITY 
PF.NNSYLVANIA, UNIVERSITY OF 

llMAPP, Jt.M ES 
MARlH, ROBERT 
MAYER, EO~IARO 

MCFARLAND, ROBERT 
MESS I NG, FRED 

II 00 3 5 4 
v 00013 
voooso 
v 0014.2 
v 00042 

~---------·--·---·- ·1111 IC HA EL, JOHN L.: -- --------·--·------~-~---
V 00364 -- -------WISCONSIN, UMI VERS HY OF . -·------ ----------· -·---··----- ·-·-- - ---·---- ----..-

•PICCIONI,• ROB!:RT 
llPILCHER, :JilMES E.· 

REEDf::I{, DON D. 
RUBBIA, CARLO 

llSMI fH, WESLEY 
#STRAI 1, JIM 

SUL AK, LAWRENCE 
liTH0:1AS, LINWOOD 
#W~i'JDEr:E~, PETER 

WHITTAKER, JOHN D. 
llW!LLE, EDWIN 
llZYLBERSTE.JN, ARHAND 

• INDICATES CURRENT SPOKESMAN 
• INDICATES RECEIPT OF SAFETY PROCEDURES 

V00371 
v 00082 
v 00123 
110014) 
V005l':i 
V0045{ 
v 00081 
v 0002 () 
VOOSO'\I 
V00160 

V 002 O<i 

~ARVARO UNIVERSITY 
CHICAGO, UNIVERSITY OF 
WISCl)NSHll. UNIVERSITY OF 
HARVQRD UNIVERSITY 
HIRVARD UNIVERSITY 

- - -- - - W I SC ON S I N, U NI VE RS rt Y OF 
HARVARD UNIVERSITY 
WISCONSIN, UNIVERSITY OF 
WISCONSIN. UNIVERSITY. OF 
HARVQRD UNIVERSITY 
WISCONSIN. UNIVERSITY OF 
CHICAGO. UNIVERSITY Of 

.;::. 
0 
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-Institutions represented by all experiments, except 
inactive, withdrawn, and rejected 

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



29 l\U!G 197.l NAHONAl IAcceu:RATOR LABORATORY 

I NSTllTUTI ON 
AF CA!t>IBRI!"iGE RESEARCH LABORATtORY <CRFCl--­
A RGJrP~E NAT [CNAL LAoORA TORY 

ARIZO~A. Ul\[VERSITY OF I 

BARI.,•mHVERSITY OF ClTAl:Y> 
bELCRlrnE. IHHVERSITY OF', 1JELORADE HUGOStAVIAl 

--- BROuK!ttAl/Ef~ NATIONAL lllf3lORATORY. - - --- -----

B R0'1~; UNIVERSITY 
CALlF•ORNIA fNSfITUTE OF TECHNOLOGY 
C AUF•GRNI A. UNIVERSITY :!Jf, BE RKElEY 
CALIF•fJRNIAw UNIVERSITY .OF. DA'/IS 
C AUF•fJRNIA. UNIVERSHY .OF. LOS ANr.ElE-S - ---- -
C AUF•ORNIA. UNIVERSITY .OF. S~N OitGO 
CALIFaORrJiti, UNIVERSITY Of, SA'.\ITI\ BARBARA 
CAUF•ORNll-1. UilJIVERSrTY OF. SANTA CRUZ 
C AUF•ORNIA.UNIVERSITY OF,BERKHEY-SPACE SCIENCE lAB 
C ARLEITO"N Ul\IVcRSITY <CA1\IAOAt 
C ARMEl'Cl E- ME: LL ON IJ NI VERS ITY 
CAVENIJISH ll-IUORATORY. CAMtlRIDGE <GREAT BRITAIN) 
C Er~TRIE OE REC11ERCHE'> NUCt'EAIRES- OE SACL'A'r HR ANCEt 
C ENTRIE DE RECHERCHES NUCLEAIRES. STRASBOURG Cf PANCEt 
C ER:~ I 

C'HICA!GO. Ull:IVERSI TY OF t 

c me Ii"''JA TI~ UiH VERS ITY _Qf, 

C OLOR·AT> O. CNI Vi:RS I TY Of 
,_, __ COUM3IA Ul\IVERSITY 

COR.llEill Ul'HVER'Slf.Y 
fl EPT.I PHYS. OES PART. ElE.l\ • ., l:E-N-SACLAY. :<FRANCE> 
0 UKE !UN I VEnSIT-Y 
E ~Mi\NEJEL CCLLEGE 
fUJ~l JA STJ<fC UNIVERSH:Y 
G ENi:Rlolt ELECTRIC CO/'IPt.N Y RESEARCH & fl EVfl. OP ME NT CENfBR 
GODOA,RJJ SPiJCE HIGHT CEiNHR. J~ASA 
H ARVAiRIJ urn l/r:RSl TY 

-- ~JARifEIY ttU[JC C:JlLEGE 
H A WI\ Ill • UN I VE 1" SIT f lJ F 
HIROSHI MA Ul'li Vl:RSITY (JAP:ANJ 
HOUSTON. ux JV ms I TY OF 
! HEl>,1 ACADEMY OF SCIENCES OF TH.E KAZAKH.,- ALMA-ATA (USSR 
ILUhl•lllS lt>STITUTE OF TECHNOLOGY 
I LU Ni·H s. UNIVERSITY OF· 
JLUl\JIOIS. U:\llVERSITY OF. CHICAGU CIRCLE 
I M?ERII AL CGLL EGE, l OlllDO N ( GRE HI BR IT A [Ni 
I ~JD!A·U UNIVERSITY 
INS, :TOt<YO lWIVERSITY (JAPA~> 
l NST_t OF fHEORETI CAL<kEX PERI ME NT t.L PHYS 1cs.11oscowrnssR) 
I NSTIITUTE Cf ATO:tlC PHYSICS. :BUCHAREST 4ROU'1AN1At 
l NSTI:TUTE CF ·HIGH ENERCY PHVS.ICS. SERPUKIHOV C USSR) 
I !ll'STIITUH- OF NUCLEAR RESEARCH. :CR A COW CPOLANO> 

EXPERlf1ENTS 
195 
.28. 41. 411. 7, 31A. 61. 81A, 96. ~ 

99. 101• 14-lA. 149A 
34 
96, USA 
231 
.22. 48. 53A. '58, 6'5. 

4.43A, ·229 
96. 118A. -132, 154 
21A. HA. llOA. 111. ~09 
89' l 37. l 7 2. 2.1 5 
12 lA. :211. 218. 226 
HA. UOA, .216. 223 --------
26. 82. 176 
25 A 
15 28 
34 
12, l44A. 174A 
31 A. 81A. 196 
213, 214 
185 
116. 147. ~1as. 233 
28Ao 96. 125. 211 
81A, 82. 98. 100 .• l2;o.- J49A • ."184'• :222. 

.226 . 
l54 
16 o • .202 
14A. 53A. 709 87A. 187, 221 
26, 87A. 96, 99, 101. >177A. 225 
212 
28 • 16lA 
195 
65 
74 
34 
1A. 61. 98. 120. l'l4. '2·00 
181 
98 • 8i'A, 155. 2·06 
117A 
19 2. 193 
208 
132. lHA. 154 

. . -
- -··--·· "---' : .. --·- ~.:...-----"·-- "---'----~' 

. I 
- ··--.;jl>::---~ 

N 

87 A, 98. 112. 154---------------- ------------- ------------~----- --------
67 A, SIA, llOA 
67A, l'SS 
1. 13.2. 154 
ill 7A. ~156, 205A 
18 o. 186 
23 3 
180 
90 


