


I. INTRODUCTION

GEANT /1/5 a general program for the Generation of Events
ANd Tracks in electronic experiments, has been written at
CERN for use in a variety of such experiments.

For each experiment a special user package is necessary to
realize the set-up geometry, the properties of given reactions
and others (see, for instance, NA4STMUL/2/).

For the user of GEANT some familiarity is requested with
the following program packages:

~ HBOOK /s/ for histogramming and related topics

- ZBOOK /4/. for the management of the dynamical data

bank structure .

- FFREAD /5/  for format free data card input.

In the simplest case the existing program package MCBISDD/GEANT
can be used as a black box only knowing the data and control
cards for MCBISDD and GEANT as well as the elementary prin-
ciples of GEANT. In order to introduce some new physics and/or
histograms it is required already some knowledge of MCBISDD

and the corresponding elements of HBOOK. The creation of new
data cards is possible only knowing the principles of FFREAD.

The advances user, who wants to manipulate with the con-
tents of memory banks, has to know the principles of ZBOOK.

A considerable knowledge of GEANT is required to write
a completely new user package for any other experiment.

II. GENERAL STRUCTURE OF MCBISDD

MCBISDD is a GEANT user subprogram package for the event
simulation which is used to’prepare or to analyze experiments
with the spectrometer BIS-2 6/,

BIS—-2? has been set up to search for charmed particles at
the 76 GeV/c Serpukhov accelerator.

The package MCBISDD has been written to simulate events
for a planned experiment on coherent and diffractive neutron
dissociation/?/ with the BIS~2 spectrometer.

Before reading the documentation, the reader is referred
to the GEANT documentation/!/ to get a rough understanding of
the principle of GEANT.



MCBISDD/GEANT is working on the Dubna CDC-6500 computer.

As a convention, all GEANT User subprograms start with the
letters "GU", the corresponding GEANT subprograms with the
letter "G". No special convention exists for the names of the
subprograms which are called from the "GU..."~-routines.

The main tasks of all MCBISDD elements are summarized in
the following table:

Initigl stage

GUINIT ~ Initialization of MCBISDD

LBCMZB - Definition of the blanck common length

GUREAD -~ Definition of special data cards for MCBISDD

SETDAT —~ Setting of default values

GUPRIN - Without own action

FLOINT - - Type transformation for input data

POSPC - Definition of positions for MWPC’s

POSSC - Definition of positions for counters

GUGEOM - Submission of geometrical information on
MWPC’s and counters

GEQPC - Preparation of geometrical information for
MWPC’ s .

GEOSC - Preparation of geometrical information of

‘ counters

GUBCOK - Organization of histogram booking

BOOKY - Booking of special user dependent histo—
grams

XMSOKL - Calculation of squared mass distributien

EXPTPP - Calculation of four-momentum transfer
distribution

Working stage

STEP 1: Kinematics
GUGET — Not used in MCBISDD at present
GUKINE - Control of the gemeration of events

according to the physics reaction chosen
by data cards

BEAM - Generation of the actual beam momentum

GNGAU - from a given gaussian

HISTIN - from a read in histogram

TRGCU/TRG - Generation of vertex coordinates in a cubic/
eylindrical target, respectively

KINEDD - Rinematics of the reaction n+ | g!4+K°+A+3%}

BACKKI - Organization of the background reaction
kinematics



DALKIN

Three-~body decay kinematics /9/

STEP 2: Tracking

GUDCAY

DECAY

GUMED

GUFLD

GULOSS

GUHALT

GUTRA

Decay klnemailcs of different particles

(A LK® 7" ,2%)

Two—partlcle decay; the momenta of decay
particles are given in the parent rest system
Calculation of the medium number for given
space point within the spectrometer geometry

“Calculation of the field value and the

medium number for a given space point in the
spectrometer magnet '
Calculation of the energy loss for particles
of given momenta in a given medium

Possible drop of the processing of the current
event

Unconditional stop of I.he processing of
non—complete events, filling of histograms
after tracking, print of one-line summary

for each good event

STEP 3: Hits om Detectors

GUHITS

¥ot used in MCBISDD

STEP 4: Digitization

GUDET

GUEFF

GUBKD
GUDIGI

GUTRIG

GULAST

BISERR

Digitization for scintillator hodoscopes
(non—-standard detectors in the context of
GEANT)

Efficiency calculation for single elements
of detectors

Not used at present

Print out of HBCOK displays of generated
events in two projections as seen by the
detectors

Reinitialization

Finalization of the event (e.g. updatlng of
all internal counters)

Final Stage

Finalization of MCBISDD/GEANT (print out of
histograms and counters, EOF on output tapes) '
Error recovery subprogram



Peripheral Data Tramnsfer

EDITY ~ Output of user—dependent histograms on disk

FILLY - Filling of user dependent histograms

GUGET/GUSAVE - Not used at present

OUTTP = Write—out of information in a compressed
user dependent format .

III. CONTROL CARDS FOR MCBISDD/GEANT
IIT.]. Single Module Loading Version

A typical joblisting, as shown in fig.la, is explained as
follows:

1. The MCBISDD subprograms to be modified are updated and
compiled. The UPDATE input is taken from a special file
{UBISNG, UPPI,...).

. The main program ofyGEANT is compiled together with some
GEANT subprograms medified for special tasks of MCBISDD,
The UPDATE input is taken from the file BGEANT. Some print—

out inside GEANT can be activated if the corresponding
UPDATE input is added to the file BGEANT.

i~

HENHL1,T210,P20. NOHAK, HAN'E (L)
ACCOUNT 4 PLVEN,

GOMMENT .
GCOMMSNT, IR ITE RS TLY TRy Yy
COMHEINT . *  MCBISDD/GLAMT =
TOMMENT . LTI RIS YEYN P RLY PR Y ¥
COMMENT »
REDUCE .

ATTACHy 0, 0PL 4 NOWAKMEBTS 2SQURCEE2 807, ID=LVERIS,HP=1,
ATTACH, USIGMA, NOWAKUSIGMAGZANT 4 ID=LVEDI S, HI* 71,
UPDATE, I=USIGMA,L=1.

FTH, I=COMPILE,L=0.

REYURM,USTEMA, OLIPL,COMPILE.,

COMHENT 4 - m o mm s e e e e e e — s e s i ——
ATTACH OLDPL 4 NORAKGEANTTNAURCTIRERC 7, "O=L v 3 5, MP=1
ATTACH, DIZANT JMOWAKBGI ANTHEME2ELT, IN=LVF IS, 401,
UPDATE Qs I=BGEANT,L=0.

FTN,T=COMPILE,L=0.

RETURM, O3 ANT,OL JPL,COMPILL.

COMMENT ymmmmmem s sttt b e e e e e v ——
ATTACH GEANT sNOWAKNOHOVGEANTLIREZB07 4 ID=LVERIS,MR=1
ATTACH, DISLIB.NOWAXBISLIAGZA07,I0=LvESTI 5, HPR=1,Pu=n]Is,
LIBRAPY,,SEANT,BISLID,

ATTACH, TAPES 4NOHAKDSBISOD62807, Z0=LYEBIS, 42=1.
ATTACH  BISDO4HOWAKMCDISDYBINGZBOT , IN=LVEBIS HR=1,

COMMENT.
LOAD,LGO,R1S0D.
EXECUTE.
EXIV.
W COMMENT sx==82s8-=zzc=zz==zsz==z==-===csxczzccz=—=zx
JTYSY . . . .
READ 5 LOGICAL UNIT FO2 DATA CA DS Fig.la, Typical joblisting
STOP - .
" for a MCBISDD single module
oy loading job.
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11.59.55, ATTACHsOLOPL +NOWAKMCHIS2SQURCEGZ280741D=(
11.59,58.vERISsMR=1,

. 11¢59.56.PF CYCLE NO, = 001
11¢59.594ATTACHJUKLCoNOWAKUKLGOZBOT o ID=LVEBIS s MRE
11459.5%9.1.
12.00401.PF CYCLE MO, = 001
12.0244R,UPDATE e I=UKLCol=0,
12.05.57.L0CK 1IN,
lZ-ﬂﬁ.O&-UNLOCK:EXP.

12.06,29. UPDATE COMPLETE,
12:406429.FTN+I=2COMPILEsL=0,

12.08.38. 3,E¢E CP SECONDS COMPILATION TIME
1240839 «RETURN+UKLCsOLOPL »COMPILE,

l?. UnoﬁI:“APQOFFO

12408 44) e===m-mrrerrmrrc st e e —n——— -
12¢0P 41+ ATTACKH s OLDPLoNOWAKGEANTSOURCEG2807 4 ID=LY
12,08.41,FRISyNR=1,

17.08,47,PF CYCLE NOWw = 001
12.08442,ATTACHsBCEANTyNOWAKBGEANTNEWGZ807 4 ID=LVE
12.08,42.815sMR=1,

12.08.444.,PF CYCLE NO, = 001
12.08,46UPDATE yQ o I=6GEANT oL Z0 s

12.08,52+ UPDATE COMPLETYTE.,
1240B,53«F TNy I=CCMPILEsL=0,

12.09.41. 44124 CP SECONDS COMPILATION TIME
12409,41 sRETURN 2 BGE ANT 9 OLDRL + COMPILE o

1240943, == m-=crumcwomennncarecemiacncnaarerana
12609.45ATTACH GEANT s NOWRKNONCYGEANTL IB6280T7+ID=
12.08045,LVEAISsMRE],

12.09.464PF CYCLE NO. = 001
12.09.49,ATTACH'BISLIB+NOWAKBISLIB62B0T+ID=LVERIS
12409,49 ¢ ¢ MR ] g P Hawas,

12.09¢582,PF CYCLE NQO, = 001
12.09.52.LTBRARY sGEANT +BISLIB,

1240953, ATTACH«TAPES +NOWAKD2BISD0D62807 ¢ 102LVERIS
12:09453s9MR3] o CY=]
12+09.55.ATTACH BISDD s NOWAKMCBISDOBINGZ2B07 9 1D0ZLVE
12.09,55.8IS+MA=1,

12409.57+.PF CYCLE NO. = 001

12.09,50 .2z Ecea R IR AR aNICEArSEEFEEEERIER
12,09.568,L0ADLBO»BISDD,

172.10. OZ-EIECUTE.

13.31.57. STOP
13.31.57. 3600,925 CP SECONDS EXECUTION TIME

Fig.1b, Typical dayfile of such a job,



ATTACHsOLDPL s MOWAKMCRIS2SOURCECEH0T + ILU=L VERTSoMA=1,

ATTACHsUBISNGeNOWAKURISNGHZAGTrI=L VEFISaMR=],

UPDATE 1=LIRTSMR L =N,

FINGI=COMPILE o =0,

RETHRNOL PPLUPTSNG o COMPILE .

COMMENT, =emmcmcccramacnra—eaa e

ATTACH Ol NPL sNOWARGEANTSOURCERZHU T IDSLVEH]ISeMR=] .

ATTACH s MEFANT o MOWAKMGE ANTNE w62B0T s TLELVERIS ¢MR=1.

UPDATE » T=MGEANT#1.=0.

FINWI=COMPI|Esl =0,

PETURNOLDPI «MGFANT «COMP T F .

COMPENT, ==mamwmescco- —————— S ——

ATTACH s BFANT s NOWAKNONOVOEFANTLIBO2H0T7+ TN VERISsMR=1 W

ATTACH;ﬂIQDnoNOHﬂKMCFISDnﬁIhﬁ?tU7nIh—LVFR]S.MP ls

LIREDTsL=NUMMY,

RETURN s GEANT ¢ RTI<DD ¢ [ Rt aDlJny

COMMENT, weesecwce——ree—aa—— - -

ATTACH¢RISLIRANAWARKBISLIFAP 60T 10= LthIﬁka 1+Pw=FIS,

LIRPARY ¢ JOBLTRWRISLIF .

AYTTACHOVERLANsNOWAKNFWGE ANTOVERLGORZB0T ¢ ID

COMMENT , e ==z S =z Es&coSsRifag-omaTo =3z

LPSFETaMAP=X /DipMmY

LOAR,OVFRL RO, .

NAfin,

VSN+TAREI=G1447,

REOUEST 4 TAPEZ sNTob oSV RINGS

REWIND,TAPE],

ATTACHs TAPESNNWAYD I ORISDDEZBO T+ INS| VER]SMRZ]2CY=1,
DATTACH, TAPE6yNOWAKPLOTSKLPA2ADT+ ID=LVEBISeMR=1,

RFONESTTAPET o #0OF,

G0,

CATALOGTAPF7 4 MOWAKPLOTSKLFE28U T D=t VERIGsMR=]RP=GI0,

FXIT,

UNLOADOTAPE3.

’x;CATALOGOTAPE?uNDUAKPbOTSKLP&?BD?vID LVEFISoMR=] yRP=399,
BeNl o)

OLDLIB(GEANT)
REPLACE {#,BISOD)
REWIND (LGO)
REPLACE (*yLGO)

" FINISH,

g NDRUN .
LI&T

READ 5 LUGICAF UNIT FOR DATA CARDS

"y

Fig.2a. Typical joblisting for a MCRISDD overlay job.




3. The global library set is built up by two library files
{prepared by LIBEDT)

1. GEANT : all GEANT subprograms
2. BISLIB : HBOOK, ZBOOK, FFREAD and all other
service subprograms (see App.III)

4. The input data are read from the data card file TAPES.

5. Loading subsequently the LGO file and the binary file
MCBISDDBIN, only those subprograms are taken from MCBISDDBIN
which are not modified in step 1,

The dayfile of such a job is shown in fig.1b. For the reac-
tion n+p +K° A+p one gets the following time estimations,
denoting the mean time for processing one good event by to
and the mean time to get this event by ‘tmoniter (having in
mind the non—unity efficiency of the spectrometer)

roc

tproc = 4.12sec.

t moniter = 1.245eC.

ITI.2. Overlay Version

Production runs with a lot of histograms filled during the
generation and tracking of events need more space than avai-
lable on the Dubna CDC-6500 computer. This is the reason why
an overlay version is available. A typical joblisting is given
in fig.2a. Two main differences are to be noted. A new library
JOBLIB is created summarizing the GEANT, BISDD and LGO files
with the help of the CDC LIBEDT-procedure, The file OVERLCO
contains all three overlays of the MCBISDD/GEANT package in
binary form. s

TAPE3 is for the user format output of tracked events.All
histograms produced up to now and the last randem generator
are stored on TAPE6. At the end of the job the updated histo-
grams and the new last random generator can be stored on TAPEY.

The dayfile of a typical overlay job is given in fig2h.

IV, CORFIGURATION OF THE SPECTROMETER BIS~2

The geometrical set-up of the BIS-2 spectrometer for an
experiment on a search for charmed particles is explained in
the proposalfeﬂ The set-up for a neutron diffraction dissocia-
tion experiment is nearly the same except an additional recoil
proton detector /7/. The positions and dimensions of the target,
the decay volume and the magnet gap are fixed in SUBROUTINE
SETDAT,



tF A Jina=JdUdnaA LdL=phSue Pul 4ah 2L JU” 7y
2lel3ebleeioiHivs Friua
2leldelalesF ydbuuSfn Wuilds = FolbL = o Us y Jo Ly

21-13.’-&'4.!1&1“‘11.-“.J,5:l|f"£i‘|w¢"l_1. duv X H ie LVe)
2lel3e P

21613l PERTETRTETE I Ey PRI Yy Fyy )
2leldotais * N saaddlonn w28 o 3LhY *
21e13e47. P I ET TS P R TR LR T R RN I S
2lel13.i47,

C2laldettTaiuldlie

21413, ura.lhi‘,l”ﬂ'{]‘-

P2lel3a b4k i TAGH ) ULGFLy duHafivuanlovd i ndoulyau=t
ClelldeeeadiviopMrzl,

2lel3e3ePF CYLLL dus = Uul
Clsl3sbuenldlbuHydoiodoyivainidilsiiocnloyland=bvo o313
2lel3abbvepit. =1, \

21‘13. 404 PF LYUL. Wue = UGl

2lecTeSl s UFUATE yi=Ubsiodusl =V

220520 hae UPUATE vl TL,

225209 Flingr=Cl iFLuisl=u,

236524353, 1e 70l OF osiiudiido wHMFL La i 1L E
23652033 TUNgublIPLyJoasdosLULPILL e
23.52-36- ---------------------

25052.36.L\TTACH.ULL]J‘L.-‘UHAKO..‘.AT‘].JUUH(.;T'_'.’;)E JU?,;J:L'J
234524300 2Uios M1 i
2365243 74PF CYLLE e = WUl

23¢920 37 enlTAacHyrialhdl givURAKALL R IT o WA w7 910=L VL
230520370 sus!lb=1,

230524 30eFPF LYLLE Huse = dul
23.53.5'30’JP’JAT'pr‘:“'J;iANT.t.:UQ

23e¢5halus dlLK LT\UPTUP:: ik il )

23¢54413¢ UPIAT: CUAPL T

230_5‘0.1‘001’:T|}|l‘=@0 Pillyu=us

Duel3et?, ladbho UF Souwuddz LJAIFLLATIUVL 4 T4
00103."?0!\'&]U(l‘:ULUIJL.EiULHIJT pudi.Plls .



Q0403 buanTTALHYGENNT g URRKAONIISEAITLL 562007y L=
UdebIet3evi 31Ss. k=14

UdeU3sboaFF CYLLE le = fui
00.03.‘-&‘3.AT1‘ACH.J;5UU,HuNAK.hd;bDJJ;:-th‘.u?,;U:LVE
097.03.‘63.54&,‘11'\:1-

004034 49¢PF CYCLE 1ive = udul
00.03.Bu-LIUEuT,L‘-UU.I.a‘F.

OUeube3us ULER SdaTha3d Hals WETLSICU

Jhetida3u, 35 £dmUn GUNJILITIOKL

DUuebfeIde IN CAZQUTIUN UF uIRECTIVLS
“a-h"'3lll\'cru*';-"'bchllr|ﬁLSJJ.L503JUi|IaY-

00el0lke 32y =mmeccce—cea- AR e ———— e
00 e0%e320nTTACHIO i LA NUAAKILSLIUB2HUT s iusLViBio
UUoUlte 32 ey M=l yPAZRmmur

00e04e34aPF CYLLD Wuae = Gul
uuIU"‘3“.leh:ﬂ.'<Y|J.UDL.&U.,dA.JuIJC
uﬂlﬁ“os‘t.a\f]AU!‘".UJﬁr\u.bUQNUNAKI!&HGL;.-JTUV-hLGUbﬁﬁU?
0000“03‘0l110=Lf'{:9155-""o'\'=1o

Bedbe34ablF CYLLE mue = Wil

Uleltl4g 35, RS EI I IR EF S NS S EEO oSS oS MsSommoo==—==
QUalls35,=

QU e0ha354LULET yHAP=AZIUMIY .
00.0%.3?.LUMD.U#ENLL~.

02008037, 400U,

BOouBelUs VS TAPC 3291442,
00.06.13.4dQUEST.1APES.NT.E.JU.h;NG.

00,062k & HUT USU ALSISNLD)
00s0BelSeReENINUsEnPL3,
UUoﬂﬁoircﬂTTACH,TAPL5,duNAKJlUJ.SUJﬁZUU7|LDzLUEoI
V0 e06a17e0sMRELyu Y1,
0030601?oATTACH.TAP;&,dOdAKPLUTSKLFﬁZBG7.IU=LJtuI
80.06.1?.5,4aﬂ=1.

00e0Be20aPF UYCLE Nue = Cul

QUe sl 9aEQUELT, 1APET y ¥PF.,

VielBaZlaul,

Uue06s2€a ITSU VULUNE SERIML NUIBER 15 (91442
05.25455,

05425,574.4150 GLUGKS WRITTEN =~g0Jd&a41

0525459, el LHALN ‘

U525459s 360ueutt OP SECUNUL EXECUTIGL. TiwE

i,
< Fig.2b. Typical dayfile of such a job.



The geometrical information on all MWPC’s and counters is
submitted by SR POSPC/POSSC.

All these values can be modified by changing the corres-—
ponding statements.

V. CHOICE OF THE REACTION

Events of different reactions can be simulated using the
existing MCBISDD package. A main choice is made already on the.
UPDATE level using different correction sets /10

UBISNG for np » K®Ap
UBISBG for up » KOAZ"
UPPI for nAs prg A’
UPKOKM for np » pK°K™ p
USIGMA for np + K°X°p

To study the diffraction dissociation of neutrens into K°A,
four different reactions are available by the data card
REACTION I ( I = 1,4).

REACTION 1: np-> K°Ap

REACTION 23 np - K°Ap #°
REACTION 3: np+ K°Ar*n
REACTION 4: np- K°ApZ°®

VI. DESCRIPTION OF DATA CARDS

All MCBISDD data cards are read from unit TAPES together
with all data cards from GEANT.

All of them are optinal; the corresponding default values,
as defined in SR SETDAT, are listed in the following table as
well. '

Code Max. No. of Default Contents
Elements Values
i 2 3 4
BEAM 6 0.9396,0., Mass, charge,
45.,10., mean value, variance,
20.,70. minimum, maximum momentum

of the beam

DEFL 20 2040 Activation of debugging for
each event having the corres-
ponding track quality nom-
zero flag

10



4

HIST

Histogram handling

-1: initial booking and fil-
ling of histograms

0: no histogram handling
1: histograms are booked by
fetching them from TAPEG6,
filled and stored on TAPE7

Display of events, as seen
by the detectors (¥Z — and
YZ-planes)

INIT

0.1,2.,
~6750,

Radius, length and z-coordi-
nate of the beginning of the
internal target

LACO

0.67,1.65 ,
-4610.

X,¥,2z coordinates of the
last collimator

MAGN

45.,15.,75.,

0.,0.,0.,
12.

X,¥,Z of the magnet gap;
coordinates at the center;
magnetic field in kG

NOSU

o

Noncomplete events are
also processed (no sup-
pression)

PRFL

Print of track quality
flags for each track

PRIN

4*0

Print of user dependent
histograms at the end of
the job

REAC

Choice of the reaction

RECM

5000

Maximum number of output
records on user tape

ROTA

Rotation angle in degrees
for MWPC’s

11



1 2 3 4

SWIT 10 16+0 In addition to switches 1
to & (used by GEANT),there
are 2 more switches.8"on™:
on—line summary for each
good event, 9 "on": full
printing of the user out-
put record

TARG 5 0.9383,1., Mass and charge of the
target particle
2.5,5.,-495. radius, length and z~coordi-
nate of the beginning of

the target

TIME 1 3600 Internal time limit for
MCBISDD/GEANT jobs in
sec,

WRIT 1 -1 Activates output onto
TAPE3
The number of events to be
skipped has to be given here

KINEMATICS

TRACKING

HITS OF DFTECTORS

BTGTITIZATION

NROP BANKS AFTFR STEP THREE
ROUNDARTES OF MFDIA GIVE ENTRY [N PUINT BANKS

MEDTIN & ate ATR+FTIELD PULYSTYROLE LEAD

FIELD o 1 0 0 FIELD OR NOT
STMFDIUM =1 16 3 & STEF FUR SEARCH
STwdy 50 15 5 5 MAX STEP FOR SEARCH
STRANK 50 15 0.5 0.5 STEP FOR POINTS
STMILT 1FS 1€5 0.5 0.5 STEP FOR MULT. SCAT,
STILNSS 1fs 1Fs 04 0.5 STEP FOR ENERGY LOSS
RADLEN Fe e 46 & RADIATION LENGHTS

PEPUGGING FOR TRIGGER 1 TO |

SWTITCH {LFVEL OF DFRUGGING) 1 0 1 1 8=1 ¢

essPLAY OF EVFNTS IN PLANES 13(XZ) AND 23(YZ} (AFTER STEP TRACKING)
o sP2CT POINTS ON DETECTORS 70 BE CISPLAYED (AFTER STEP DIGITIZATION)
SPFCTROMFTER LTHITS =100 100 =50 S0 =500 500

REACTION 1 (N-¢« P ===> K0 * L + /)
ROTATION OF CHAMKFERS SIX aND ELUHT BY 10 DEGREES

HISTOGRAMS RUOKED INITIALLY (=1)
PRINT HISTOGRAMS AFTER KIMEMATICS (SYEP 1) AND (STEP 2 )
TR1GGFP .TO RE PROCESSED 200000

TIMF LYMIT IN SECONDS 2300 Fig.3. Typical data

sTOP card file (TAPES).
12



A typical data card file is shown in fig.3. Some corments
are given now to illustrate the choice of data cards and cor-
responding values,

I. The GEANT data card BOUND is used to get points on all
medium borders.

2. Step length for point storage into banks (GEANT data card
STBANK) :

In medium ! {air without field, i.e., before and after
the magnet) the value is

STBANK (1) = 50 ¢m
to save computer time and memory space.

In medium 2 (air with field, i.e., inside the magnet)
a compromise has to be found between time and space require-—
ments, on one hand, and the wanted final accuracy in X and ¥
at the end of the spectrometer, on the other hand. This accu-
racy is determined by the number of points for the curved track
in the magnet. It decreases with decreasing track momentum.
Holding the accuracy for low-momentum tracks within the limits
of half a wire spacing of the MWPC’s (1 mm), the maximum
step length inside the magnet is obtained to be

STBANK (2) = 15 cm

In medium 3 (target) the step length of point storage is
chosen according to that for the calculation of multiple scat-
tering and energy loss

STBANK (3) = 0.5 cm.

3. Step length for medium gearch (GEANT data card STMED)
and its limitation (GEANT data card STMAX):

According to the tracking algorithm (SR GTRA and SR GNWMED),
the step length for medium search and its corresponding limits
should be chosgen in the following manner:

STMED(I) = STBANK (1)
STMAX (I)= STBANK (I)

to avoid wasting computer time.

4. Adjustment of an important test im SR GTRA to eliminate
event losses: )

Due to the decay characteristics of K° and A, their corres-
ponding track length (SDECAY) between the end of the target
and their decay point is in general much smaller than STBANK(1)},
the step length for point storage into banks for air. This
means that SDECAY will be often the length of the first and
only tracking step after the target. Nevertheless, the entrance
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point in the decay volume must be stored in the point banks,
otherwise all events with

SDECAY < STBANK(1)
would be lost.

Therefore the responsible test for point storage in GTRA
must be ajusted to the distance between the target and the
decay volume:

FACTOR * STBANK(1) = ZDECI ~ ZTARG2
Working with the above explained value of STBANK(!) and a dis-
tance of 10 cm between the target and the beginning of the

decay volume

FACTOR = 0.2
must be used to get the wanted point for all tracks entering
the decay volume.

V11. SHORT WRITE-UP’S OF MCBISDD SUBPROGRAMS

1. Initial Stage
1.1. GUINIT

GUINIT is an organization subprogram, which is required for
the MCBISDD/GEANT oﬁerlay version, only. It forces user common
blocks and dummy subprograms into the.rcot of the program.
Structure: Subroutine subprogram
Called by: GEANT
Externals: LBCMZB
VZERO
RECOVR

Parameters: none

Comments: All user common blocks have to be included in SR.
GUINIT. In addition to the above listed externals,
some dummy GEANT and HBOOK subprograms are called
to reduce the overall field length.

1.1.1. LBCMZB

LBCMZB gives the length of the blank common block.

Structure: Function subprogram

Called by: GUINIT

Externals: none

Parameters: one (dummy)

Comments: The CERN library version (Z 028 ), which gives the
actually used length of the blank common block, is
used in the single-module loading versiom. If
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MCBISDD/GEANT works in the overlay version, LBCMZB
has to be provided by the user, e.g.,

FUNCTION LBCMZB(I)

COMMON// B(14000)

LBCMZB = 13900

RETURN

END

1.1.2. BISERR

BISERR organizes the error récovery. Different versions are
used for single-module and overlay loading, respectively,

Structure : Subroutine subprogram

Called by : RECOVR (as EXTERNAL)

Externals : GLAST for single-module loading
OVERLAY (2HGO,3,0) for overlay loading

1.2. GUREAD

GUREAD prepares arrays for reading user data cards in the
- framework of FFREAD.

Structure : Subroutine subprogram

Called by : GREAD

Externals : LOCF

SETDAT
Parameters: NKEY = number of user keywords
KEY = array containing the user keywords
LAD = array containing addressed of all common
block cells, the contents of which are
changed by the corresponding data cards
IL = maximum number of elements to be changed

by the corresponding keyword.
Comments : see the description of FFREAD /Y.

1.2.1. SETDAT

SETDAT defines default values of all constants and calculates
often used values.

Structure : Subroutine subprogram

Called by : GUREAD

Externals : VZERQ
Parameters: none .
Comments : The default values and special constants are spe-

cific for each reaction and set up, Therefore they -
are to ‘be chécked by the user carefully.
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1.3. GUPRIN

At present GUPRIN is an organization subprogram only.

Structure : Subroutine subprogram
Called by : GPRIN
Externals : FLOINT
; POSPC
POSSC

Parameters: none
Comments : none

1.3.1. FLOINT

FLOINT performs all necessary type transformations for input
data according to FFREAD requirements.
Structure : Subroutine subprogram
Called by : GUPRIN
Externals : FLOARG
INTARG
Parameters: none
Comments : FLOARG and INTARG are explained infa[

1.3.2. POSPC

In POSPC all geometrical values are defined for MWPC’s in the
forward part of the spectrometer,
Structure : Subroutine subprogram

Called by : GUPRIN

Externals : none

Parameters: none

Comments : none

1.3.3. POSSC

In POSSC all geometrical values are defined for scintillator
hodoscopes.

Structure : Subroutine subprogram
Called by : GUPRIN

Externals : none

Parameters: none

Comments ! none

1.4, GUGEOM

GUGEOM organizes the filling of banks with geometrical infor-
mation for all types of detectors.
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Subroutine subprogram

GEOM

GEOPC

GEOSC

GSETRO

UCQPY

VFILL

. YBOOK

Parameterg: N = Detector number

NID=Number of words in the bank

A,TA=Transfer array
TFLAG=Mode flag defining the detector type
Comments : none

Structure
Called by
Externals

s e an

1.4.1. GEQPC

GEOPC fills an array with geometrical information on a certain
type of MWPC.

Structure : Subroutine subprogram

Called by : GUGEOM

Externals : VFILL
VZERO

Parameters: The same as in GUGEOM

Comments : The filling is performed according te the GEANT
format requirements for the type 1 detectors
(MWPC)

I.4.2. GEOSC

GEOSC fills an array with geometrical information on a certain
type of scintillator hodoscope.

Structure : Subroutine subprogram

Called by : GUGEQM

Externals : VZERO

Parameters : The same as in GUGEOM

Comments : The filling is performed in a special MCBISDD

format (see the listing of SR GEOSC).

i.5. GUBOOK

At present GUBOOK is an organization subprogram only.
Structure : Subroutine subprogram
Called by : GBOOK
Expernals : BOOKY
QUTTP

17



Parameters : none
Comments :  none

i.5.1. BOOKY

BOOKY performs the user dependent booking of histograms., The
actual coding depends on the special problems to be studied.
Structure : Subroutine subprogram

Called by : GUBOOK

Externals : EXTPP XMSQKL
HBFUN1 HBOOK1 HBOOKZ HEPRO
HTITLE HFETCH HEXIST HNGENT HUNPAK
Parameters: none
Comments : The booked histograms for a study of neutron
diffraction dissociation into K°A are:

~ Momentum of K° A, and the K®A system, res-
pectively

- Transverse momentum versus longitudinal one
for K% A, and the K°A system, respectively

- ¥ vexrsus x coordinate of the primary vertex

~ z coordinate of the primary vertex

= y versus x for the decay vertex of K° and A

- z coordinate for the decay vertex of K°® and A

- Effective mass of the K°A system

- Transverse momentum versus longitudinal one
for the recoil particle

— Transverse momentum versus longitudinal one
for beam particles

The work of SR BOOKY is controlled by the para-

meter IHIST:
IHIST< O initial booking of histograms
IHIST= 0 no boocking of histograms
IHIST> 0 fetching of histograms from disk
(including the last random generator)

1.5.2. EXPTPP, XMSQKL

The squared mass of the diffractive system (say, the K°A sys-—
tem), MK?A and the four-momentum transfer, t,, , are random-
ly distributed according to the functions

EXPTPP ~ exp(B- L pp)

XMSQKL ~ My%,

The slope B of the t,, distribution strongly depends on
the chosen reaction.
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Structure :
Called by :
Externals :
Parameters:
Comments

Function subprograms

HBFUN1 as EXTERNALS

none

one: tpp and M?, respectively

HBFUK! generates the corresponding distributions
by many calls to EXPTPP and XMSQKL, respectively.
The variables are obtained by calling HRNDM. For
further explanations see’3/.

2, Working Stage

2.1. Kinemat

ics

2.1,1, GUKINE

GUKINE is
the generati
Structure :
Called by :
Externals :

Parameters:
Comments @

mainly an organization subprogram controlling

on of reaction kinematics.

Subroutine subprogram

GKINE

BEAM SECOND TRGCU

VZERO FILLY KINEDD

none

According to the UPDATE correction set, a special
version for the wanted reaction is generated (see
chapter V)

2.1.1.1. BEAM, HISTIN, GNGAU

BEAM calcul
Structure :
Called by :
Externals :

Parameters:
Comments @

HISTIN reads
Structure :
Called by
Externals
Parameters
Comments

an we e we

ates the actual beam momentum.

Subroutine subprogram

GUKINE

ATG HFILL RNDM

GNGAU in the default version or

HISTIN for * DEFINE HISTIN

none

In the default version the beam momentum is
randomly obtained from a Gaussian (FU. GNGAU).

If the UPDATE card = DEFINE HISTIN is used, a spe-
cial histogram, which replaces the Gaussian, is
read by SR. HISTIN.

a one-dimensional histogram from cards.
Subroutine subprogram

BEAM for *DEFINE HISTIN

HBOOK1 HFILL

ID = histogram identifier

Random values according to the read histogram are
obtained by HRNDM, The read-in format is
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1. NX, XLOw, XUFP (110, 2F10.5)

2, TITLE(7) (7A10)

3. Histogram contents NX values in (7F10.5)
GNGAU gives the beam momentum which is obtained randomly from
a gaussian distribution.

Structure :

Subroutine subprogram

Called by BREAM

Externals : RANNOR

Parameters : P = beam momentum vector

Comments ¢ Default values of the mean momentum and variance
of the gaussian beam distribution can be modified
by the BEAM data card,

2.1.1.2, TRGCU, TRG

Random calculation of target coordinates is performed, equally
distributed inside a cylindrical (SR.TRG) or cubic (8R.TRGCU)
target, respectively.

Structure :
Called by

Externals -
Parameters
Comment s

LT T

Subroutine subprogram

GUKINE

none

XYZT = array of vertex coordinates
none

2.1.1,3. KINEDD

KINEDD organizes the generation of kinematical variables ac—
cording to diffractiom physics.

Structure
Called by :
Externals

Parameters :

Comments

.

20

Subroutine subprogram

GUKINE

BACKKI DECAY GSTORE ;

HRNDM LRTR '

S = center of mass energy squared

IBAD = flag for unphysical kinematics

According to the value of NREAC, given by the
REAC data card, the kinematics of the following
reactions can be calculated:

NREAC = 1 E°Ap

NREAC = 2 np -+ K°Ap »°
NREAC = 3 K°Ang*t
NREAC = 4 K°Ap.Z®

The reactions 2 to 4 are generated via SR BACKKI.
All other reactions, prepared up to now can be
generated with the corresponding cotrection set
from UPDATE and NREAC = 1.



2,1.1.4. BACKKI

BACKKI calculates the kinematics of background reactioms ac-
cording to the data card REAC.

Structure : Subroutine subprogram

Called by : KINEDD

Externals : CMSLAB DALKIN DECAY GENONE
GSTCRE HRNDM LRTR
Parameters: SB = center of mass energy squared
NREAC = reaction number
IBAD = flag for unphysical kinematical region
Comments : For NREAC = 4 the following "shower" decay of the
Z° gystem is implemented: Z°- 27% 27 72#°

2.1.1.5. DALKIN
The Dalitz decay for
SQ » XM(D+ XM(2)+ XM(3)

is calculated assuming a given distribution of mass XM(1) and
four-momentum transfer from the beam to this particle’%/.

Structure : Subroutine subprogram
Called by : BACKKI
Externals : HRNDM

Parameters: SQ = CM-energy

XM = array of decay particle masses.

PA = generated momenta of decay

PB = { particles in the c.m.s.,

PC =

EA =

EB = ienergies of decay particles in the c.m.s,
EC =

XMB = mass of beam particle

XMT = mass of target particle

IBAD= flag for unphysical kinematical region
Comments : For a detailed description of the used method see

79/,

2,1.1.6. TWOEM, THREM

These subprograms calculate the two— and three-particle effec-
tive masses, respectively.

Structure : Subroutine subprograms

Called by : FILLY

Externals : mnone
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Paremeters: pi(3) =

[p2¢(3)] = particle momenta
P3(3) =
M1 =
- M2 = particle masses
[xM3] =
XM = effective mass of the system

Corments : none

2.1.1.7. LRTR, CMSLAB

Both subroutines perform Lorentz transformations.
LRIR transforms from the resonance rest system to the labora-
tory system.
Structure : Subroutine subprogram
Called by : KINEDD BACKKI GUDCAY
Externals : none
Parameters: DP = momentum of the parent particle in the labo-
ratory system
DM = mass of the parent particle
ECM = energy £0f the decay particle in the
PCM = momentum parent rest system
PLAB = momentum of the decay particle in the labora-
tory system
Comments : none
CMSLAB performs the transformation from the center—of-mass
to the laboratory system.
Structure : Subroutine subprogram
Called by : BACKKI
Externals : none
Parameters: SQS = center-of-mass energy
ECM = energy
PCM = momentum
PLAB = momentum in the laboratory system
Comments : none

i

of particle in the c.,m.s.

2.2, Tracking
2.2.1, GUDCAY

GUDCAY calculates the decay kinematics of K° A , 7% ,2° and
other particles depending on the actual experiment. It trans-
mits all necessary informatiom on decay particles to GEANT,
Structure : Subroutine subprogram
Called by : GTRA
Externals : DECAY GSTORE LOCATF

LRTR
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Parameters:

Comments 3

PKITRA

bank of kinematical information according
to the conventions of GEANT

¥MASS = mass of the decaying particle

NPART number of tracks as given by GEANT

For all particles a check is made, whether the
decay is inside the allowed region of the spectro-
meter. Using the default version of MCBISDD, the
following decays are included: A-pn™, Ko rata™,
ﬂt*uiv,woéyy

1}

2.2.1,1. DECAY

DECAY performs a two-body decay of a particle in its own rest

system.

Structure
Called by
Externals
Parameters

.
H
+
H
N
H
-
-

Comments

Subroutine subprogram
GUDCAY KINEDD

none

DM = mass of the decaying particle

AM = mass

AP = momentum ¢ of the first decay particle
AE = energy

BM = mass .

BP = momentum z of the second decay particle
BE = energy

The decay is assumed to be isotropical im the rest
system of the decaying particle.

2.2.2, GUMED

GUMED calculates the medium number at a given space point,

Structure
Called by :
Externals :
Parameters:

Comments

-

Subroutine subprogram

GTRA

ATG )

X = three-dimensional coordinates of the current
point from the tracking procedure

N = medium number to be returned

Based on the general structure of the spectrometer,

five different regions are defined:

i) target region

ii) region of the recoil proton

jii) cone before magnet

iv) magnet region

V) cone after magnet.

The first reason for losing a track is given by

a flag in the array IFLOUT (see GUHALT). The pro-

cessing of an incomplete event is normally dropped.
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2.2.3. GUFLD

GUFLD is analogous to GUMED but used for tracking inside the
magnetic field, only.

Structure : Subroutine subprogram

Called by : GTRA

Externals : none

three~dimensional coordinates of the current
point from the tracking procedure
three-dimensional field vector at the current
point

N = medium number to be returned
Comments : mnone

)]

Parameters : X

F

2.2,4. GULOSS

GULOSS calculates the energy loss of a particle having crossed
a medium of certain thickness.

Structure : Subroutine subprogram

Called by : GIRA

Externals : none

Parameters : P = momentum of particle
NTRA = GEANT track number
S = thickness of the crossed material
N = medium number

ISTOP = flag for stopping this track
ISEN, PIN not used

Comments : The ordering in the array EL has to correspond to
the GEANT data card STLOSS.

2,2,5. GUHALT
GUHALT drops the current event.

Structure : Subroutine subprogram
Called by : GTRA
Externals : UCOPY GUMED

Parameters : NTR = number of the current track
THLT= dropping flag for the current event
Comment s : Possible reasons for dropping a track are listed
in appendix IT.

2.2.6. GUTRA

GUTRA organizes an unconditional stop of proce531ng nen-comp-
lete events.
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Structure : Subroutine subprogram

Called by : GIRA

Externals : FILLY

Parameters : NTRACK = total number of tracks in the current event
Comments ! none '

2.3. Hits on .Detectors
2.3.1. GUHITS
At present not used in MCBISDD.

2.4, Digitization
2.4.1. GUDET

CUDET performs the digitization for non-standard detectors in

the context of GEANT.

At present only stripe scintillators are included.

Structure : Subroutine subprogram

Called by : GDIGI

Externals : GUBKD GUEFF UCOPY YBOOK

Parameters: ND = current detector number

Corments : The digitization is implemented by analogy with
the GEANT standard digitization procedure GMWEC.

2.4.2. GUEFF

GUEFF calculates the efficiency of detectors at a given point.
Structure : Subroutine subprogram
Called by : GMWPC GUDET
Externals : none
Parameters: ID = current detector number
X = space point hit in the detector plane
IFIL = element number
EFFICA = efficiency from the bank JPOS
IFLAC = efficiency flag to be returned
Comments : statistical inefficiencies are taken into account
for MWPC’s; stripe scintillators are assumed to be
of a 1007 efficiency.

2.4.3. GUBKD

At present no additional background signals are assumed.
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2.4.4, GUDIGI

GUDIGI generates and prints event displays (in both 2z and yz
projections), as seen by MWPC’s. '

Structure : Subroutine subprogram

Called by : GDIGI

Externals : HBCDI HFIL2N HPRINT HRESET UBLOW UBUNCH
Parameters: NT = total number of tracks for the current event
Conments ! none

2.5, Reinitialization
2.5.1. GUTRIG

GUTRIG performs the finalization of an event as well as the
counting of events and reasons for dropping them.

Structure : Subroutine subprogram

Called by : GTRIG

Externals : OUTTP

Parameters: none

Comments : none

2,6, Peripheral Data Transfer
2.6.1. GUGET
Not used in MCBISDD at present

2.6.2, GUSAVE

Used for counting good events only.

2.6.3, OUTPP

OUTPP organizes the user-dependent output of complete events,
i.e., with all tracks remaining in the apparatus.
Structure ! Subroutine subprogram
Called by : GUBOOK GUTRIG GULAST
Externals : OFORMAT YBOOKO ZPRINT
VZERO ucoprPy
Parameters: ISTAGE ! - Skip of NEVSKP records on user tape.
Note that NEVSKP is given by data card.
2 - Output of full records
3 - Output of the last (noncomplete) re-
cord and EOF.

il

ISTAGE
ISTAGE

it
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Comments : If the number of records on user tape is larger
than the maximum one (given by the user in SR
SETDAT), OUTTP automatically terminates the gene-
ration of events. The job is finished normally.

2.6.3.1, OFORMAT

OFORMAT prepares the output vector for SR QUTTP, The format
is reaction-dependent.
Structure : Subroutine subprogram

Called by : OQUTTP

Externals : UCQPY

Parameters: ISTAGE = 1 ~ used in the first stage of SR. QUTTP;
gives the number of words per event.

ISTAGE = 2 - used in the second stage of QUTTP

prepares the output vector for one
event.

Comments : none

2.6.4. FILLY

FILLY fills histograms after stage ISTEP of GEANT. The wanted
steps are given by the data card HIST.

Structure : Subroutine subprogram
Called by : GUKINE GUTRA
Externals : HFILL

Parameters: ISTEP = the current working stage in GEANT
Comments : FILLY has also to be changed when changing BOOKY.

2.6.5. EDITY

EDITY writes plots including the last random generator onto
tape or disk unit IHOUT if the data card HIST is present.
Structure : Subroutine subprogram

Called by : GULAST

Externals : HPAK HSTORE HDELET

Parameters: none

Comments : EDITY is reaction-independent. The last random

generator is stored in histogram 99.

3. Termination Stage
3.1. GULAST

GULAST performs the finalization of the job including end—of-
file writing on output files, print of histograms and run
statistics.
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Structure: Subroutine subprogram

Called by: GLAST

Externals: HEXIST HDELET EDITY
HINDEX HBLACK HPRINT

Pardmeters: none

Comments : none.

APPENDIX T

EXPLANATTON OF COMMON BLOCK VARIABLES

1. COMMON /CBEAM/ XMB = mass
QB = charge
PM = mean value of momentum
SIGPM = variance of momentum
PMIN = lower limit
PMAX = upper limit
PB(3) = current beam momentum,
. All values are given for the beam particle.
2. COMMON /CONES/ AXBEF |
BXBEF
AYBEF | Parameters of straight lines

BYBEF d Limiti "
AXAFT a,+b, and a +by,1m1t1ng the

BXAFT | SPectrometer acceptance cones
AYAFT before and after the magnet

BYAFT
3. COMMON /CONST/ PI numerical valves of » and 2«
TWOPI
4. COMMON /COUNPR/ NC = number of counters in the
recoil proton detector
DPHI = azimuthal angle region of
one counter
RCI = inner radius of the inner
counter ring ’
RCI2 = RCI sgquared
RCF = inner radius of the metallic
filter
RCF2 = RCF squared
DELTAF = thickness of the metallic
filter
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RCO = inner radius of the outer
counter ring

RCO2 = RCO squared

DCIX =x

DCIY = y; size of one inner ring counter

DCIZ =z

DCOX = x

DCOY = y{ size of one outer ring

counter ’

Dcoz =z

RCI2Z0 = outer radius squared of the
inner ring

RCF20 = outer radius squared of the
metallic filter '

RCO20 = outer radius squared of the

outer ring

5. COMMON /DECKKL/ XMPI mass of charged pion

) = 1its charge
TAUP = 1lifetime of the proton
TAUPI = 1lifetime of charged pion
ot
EPIP(3)= 7 laboratory momentum from
% K°
PPIM(3)= 7 decay
PPRO(3)= p ilaboratory momentum from
PPI(3) =77 A decay
6. COMMON /FLAGS/ NFL = number of flags used in IFLOUT

IFLOUT{20) = array of output flags for
the current event

JDEFL = flag signing non-zero values in
data card DEFL
KDEFL = flag signing that a debugging
flag (in IDEFL) is on for a lost
track B
IDEFL(20) = debugging flags set by data
. card DEFL
NREAC = number of reaction
ILLTR = binary coded numbers of lost
tracks
LFL = number of below flags to be
zeroed (=9)
TPRINT(4) = print flags from data card
PRIN
INOSU = flag corresponding to data card
NOSU -
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7. COMMON /HIST/

8. COMMON /ICOUNT/

9. COMMON /INTAR/

10. COMMON /KZLAM/

1

—_—

. COMMON /KZERQ/

12, COMMON /LAMBDA/

13. COMMON /LIMITS/

30

IPRFL

flag corresponding to data card

PRFL
IMPACT = flag corresponding to data card
IMPA
IHIST = flag corresponding to data card
HIST
IHALT = MCBISDD flag for nencomplete
events .
%SSST _ { logical units for plot handling
ICOUNT (25) = summary array for runm
statistics
MONEV = monitor per completely tracked
event
RIT = radius of the inner target
ZLIT = length of the inner target in z
ZBIT = z-coordinate of the beginning
of the inner target in the spect-
rometer system
gﬁgg : g:;size of the last collimator
ZCo = z-coordinate of the last colli~
mator in the beam line
XMKL = mass of the K°A system
PKLABS = absolute value x of the K°A
PKL{3) = array momentum
MK = mass
K = charge . of K°
TAUK = lifetime
PK(3) = lsboratory momentum
XML = mass
QL = charge of A
TAUL = lifetime
PL(3) = laboratory momentum
TIMEXE = maximum ‘eXecution time for the
job
TIMPRE = time already used for job pre-
paration
NRTA = maximum number of records on
user tape
KWRECM = maximum number of words per
record



NEVSKP = number of events to be skipped
on user tape
NWHEAD = number of header words per record
NWEV = number of words per event
NWREC = number of words per record

NWTOT = total number of words written onto
user tape

NEVREC = number of events per record
NEVOUT = number of events written ontc
user tape
NREC = number of records written
onto user tape
JBUFO1 = gtart adress of output buffer

14. COMMON /LOCPC/ PCL(5,2) = half size of efficient x and 4
plane region, respectively,
for 5 different chamber types
XYPC(3,2)= shifts in X and y, respectively,
with respect to the beam

axis

ZPC(19) = z-coordinatesg of all chamber
planes

GAP(19) = gap of all MWPC’s

WsP = wire spacing

EPSPC = nominal efficiency

BGPC = nominal background

ALPHAY = angle between X and y wires

NWMAX(19)= maximum number of wires
EFFPC(19)= efficiency
JPRO(21) = flags signing X or y projection

ROTA = rotation angle for rotated
chambers
15. COMMON./LOCSC/ Z2G = Z—coordinate of the counter G2
= A
DXG x} size of the counter ele-
DYG = Ay ments
CROSSG = overlapping region
NG = number of scintillator coun-

ters
16. COMMON /MAGN/ DXM

X .
‘ size of magnet gap

DYM =¥

DZM = z

™ = 0y coordinates of the center
™ = () ; of the magnet = origin of
M = 0 ) the coordinate system

H = magnetic field value in kG
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17. COMMON /MASSES/ NRMASS = number of decaying particles
foreseen in SR GUDCAY

ZMASS(10)= array of particle masses in
increasing order
18, COMMON /MUEL/ XMMU = mass i of muon
TAUMU = lifetime
XMEL = mass i of electron
TAUEL = lifetime -
19. COMMON/NPART/ KMN = mass f
" TAUN = lifetime ) ©f meutron
XMPIO = mass .
TAUPIO = lifetime lf’f neutral pion
PPN(3) “= laboratory momentum of neutral
particle

20. COMMON/QVERLAY/ TOVER flag for overlay version

oy

IRECOV recovery flag
21, COMMON /PROTON/ XMP = mass
QP = charge Of pr()ton
TP = four—-momentum transfer
PHIMAX = upper
limit of azimuthal
angle
PHIMIN = lower
THMAX = uppet
THMIN = lower limit of theta angle
PHIFAC = correction factor for efficien-
cy calculations
TH = @"{ .
PHI - after tracking

22, COMMON /TARGET/ XMT target mass

TR = target radius (if cylindrical)
TL = target length
ZT = 2 -~coordinate of target
beginning

- ~ o f (if cubic)

23, COMMON /VXPOINT/ VTIX(3) = vertex
DCPL{3) = coordinates of A decay point
DCPK(3) = .K decay point
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24. COMMOKN /ZLIM/

APPENDIX II

ZTARGl = begin

ZTARG2 = end ‘ of target

ZDEC1 = begin

ZDEC2 = end t of decay volume
ZMAG] = begin; of bending magnet
ZMAG2 = end

ZEND = end of spectrometer

EXPLANATION OF TRACK QUALITY FLAGS FOR POSSIBLE
SUPPRESSION OF NONCOMPLETE EVENTS

The processing
track appears to
- IFLOUT(1)
- IFLOUT(2)
- IFLOUT(3)
- TFLOUT(4)
- IFLOUT(5)
— IFLOUT(6)
- IFLOUT(7)
~ IFLOUT(8)
- IFLOUT{(9}
- IFLOUT(10)
- IFLOUT{11)}
- IFLOUT(12)
-~ TFLOUT(13)
- IFLOUT({14)
- TIFLOUT(15)
- IFLOUT(16}

APPENDIX ITII

of the current event is dropped if necessary

be lost due to the following reasons

1 - decay point before decay volume
- not used

— recoil proton out of phi-range

- recoil proton out of theta-range

- decay after decay volume

— out of x-cone before magnet

- out of y-cone before magnet

- out of X-range inside magnet

out of y-range inside magnet

- out of X-cone after magnet

- out of y-cone after magnet

— charged pion decay

- recoil proton stops in target

- neutral pion decay

~ recoil proton stops in filter

to IFLOUT(20) not used

o

[N I B | fl
L T T R e e e e e e I I
I

SUBPROGRAMS FROM OTHER PACKAGES/LIBRARIES

All subprograms starting with the letter G are part of
GEANT/1/, those starting with H are part of HBOOK’3/. All
starting with Y or Z are part of YBOOK or ZBOOK, respective-
1y /4. Al1 subprograms taken from the general library BISLIB

(mainly the CERN

library) are given in the following table:
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Action CERN-Lib.

Name Type
Nr
1 2 3 4
ATG SR Arctangent defined over 2« B101
LBCMZB FU  Length of blank common 2028
LOCATF FU  Search for a given element in E106
an ordered array
RANNOR SR Random mumbers in normal V100
distributions
UBLOW SR Concentration of character M409
UBUNCH SR Dispersion strings
UCOPY SR Copying an array V301
VFILL SR Vector Filli en 4 constant
VZERO SR ecter Filling wit gzero F121
REFERENCES

1. GEANT: CERN DD/78/2

2. NA4SIMUL: CERN DD/EE/78-1.

3. HBOOK: CERN DD/77/9 R.Brun et al.

4, ZBOOK: CERN DD/78/1,

5. FFREAD: CERN DD/EE/78-2,

6. Collaboration: Berlin-Budapest-Dubna-Moscow-Prague-Sofia-
Tbilisi. Search for Charmed Particles, CMI-1481 (in
Russian), Dubna, 1977,

7. Collaboration: Berlin-Budapest-Dubna-Moscow-Prague-Scfia-
Tbilisi. "Corerent and Diffractive Dissociation of Neutrons'
(to be published).

8. NOS/BE1. Reference Manual CDC 60493800-D.

9. Kopylov "Fundamentals of Kinematics of Resonances",
p.363/365, Moscow, 1970.

10, UPDATE Reference Manual CDC 60449900,
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