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1. Baeµ;eHHe 

M100HHhle ny'IKII BhICOKoro Ka'IeCTBa II IIHTeHCIIBHOCTII B CERN, FN AL II YHK 

(IIpoTBIIHO) IlOtlBOJIHT npoBOgIITb geTaJibHble IICCJiegoBaHirn CTPYKTypHbIX q>yHKD;IIH 

HJKJIOHOB npII Q~ (nepegaHHOro 4-IIMnJJibca) BnJIOTb go 3000 raB2 B WIIpOKOM IIH

TCpBaJIC nepeMeHHOH x ( OT 0,01 go 1 ). ,ll;eTaJibHhIH aHaJIIItl gaHHhIX no rny6oKoHe

ynpyroMy pacceHHIIIO [1), nony'IeHHhIII B aKcnepIIMCHTax Ha ycKopIITCJIHX SLAC II 

CERN, noKatlblBaeT, 'ITO gan1,HeHWIIH DHa'IIITCJibHhIH nporpecc B aTIIX IIccnegoBa

HIIHX MO:iKeT· 6b1Tb goCTIIrHyT TOJII,KO npII cy~eCTBCHHOM YMCHbWCHIIII CTaTIICTII

'ICCKIIX II CIICTCMaTII'ICCKHX OWII60K. B CJIJ'Iae IItlJ'ICHIIH BtlaIIMOgeHCTBIIH MIOOHOB 

aTo' BOOMO:iKHO TOJII,KO c ncnOJibtlOBaHHeM TOpoIIgaJibHblX 6ro:iKeJietlHhIX MarHIITHhIX 

cneKTpOMeTpOB . C pacnpegeJICHHOH, npOTH:iKCHHOH MIIWCHbIO Ha OCHOBe CBep:impo

BOgHMOCTII, KOTOpble cnoco6Hbl o6ecne'IIITb Heo6xogIIMYIO CBCTIIMOCTI, II IIHTerpaJI 

MarHIITHOro IlOJIH no TpaeKTOpIIII pacCCHHHblX 'IaCTIID;. 

B [1) paCCMOTpCHO npegJIO:iKCHIIC. aK~nepIIMCHTa no IICCJiegoBaHIIIO rny6oKOHC

ynpyroro pacceHHHH MIOOHOB Ha BogopOl:\HOH, genTepIICBOH II TH:iKCJIOH MIIWeHHX B 

CERN II YHK c n0Mon~1,10 cBepxnpoBogH~ero TopoIIgaJibHoro cneKTpoMeTpa (ycTa

HOBKa STORS). CxeMa cneKTpOMCTpa npnBeg°eHa Ha pIIc.1. 

. Paapa6oTKa npoeKTa;no coagaHIIIO ycTaHOBKII STORS Tpe6yeT T~aTeJibHhIX 

pac'ICTOB aKCCilTaHCa II patlpewaio~eii cnoco6HOCTII cneKTpOMCTpa no KlIHCMaTII'IC

CKIIM nepeMeHHhIM. C a-roii o;en1,10 gJIH MogemxpoBaHIIH npoo;eccoB rny6oxoHeynpy

roro pacceHHIIH JienTOHOB_ II HenTpnn~ congaHa nporpaMMa GEATORS. 
HacTOH~aH'pa6oTa nocBH~ena onIIcaHIIIO nporpaMMhl GEATORS n cogep:iKIIT 

Heo6xogIIMYIO IIHq>OPM8;Il;IIIO gJIH ee IICnOJibtlOBaHIIJI. 

2. OGm;ee onHcaHHe ·nporpaMMbI GEATORS 

IlporpaMMa GEATORS paapa6oTaHa Ha ocHoBe naxeTa GEANT3 [2), npegocTa

BJIHIO~ero ygo6Hble cpegcTBa gJIH onIICaHIIH cneKTpoMeTpa, re11epao;1rn q>IItlII'ICCKIIX 

npoo;eccoB n MogeJIIIpoBaHIIH npoxo:iKgemrn 'IaCTIID; 'Iepea axcnepIIMCHTaJibHYK> ycTa

HOBKy. IloaToMy gJIJI pa6oTbl c nporpaMMOH GEATORS ueo6xogIIMO npegBapn

TCJibHOe tlHaKOMCTBo c ocHOBHhIMII nono:iKeHHHMII naKeTa GEANT3. 

2.1. BnoK-cxeMa nporpaMMbI 

lIHIID;IIaJIHDIIpyeT pa6oTy Bcero KOMnnexca GEATORS + GEANT nporpaMMa 

GEANUC. HII:iKC npIIBegeHa ee 6JIOK-CXCMa. 
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G E A N u:c ( Main ) 

GZEBRA 

UGINIT 

QNEXTE 

UGLAST 

IIHIIIJ;IlaJIImaIJ;IIJI CIICTeMhl pacnpep;erreHil.11 
IlaM.IITII ZEBRA 

- HHIIIJ;IIMimaQirn. GEANT II µ;aHHhIX nom.
ooBa TeJI.11 
Moµ;errI1poBaHIIe co6hITIIH 

0aBepweHIIe C'ieTa II Bhlp;a'!a peoyrrbTaTOB 

2 .2 • liHHD;HaJIH3aD;WI 

Ha aTane IIHIIQIIMII0aQHH oaµ;aroTc.11 reoMeTpII'iecKne paoMephl aKcnepuMeHTMbHoii: 

ycTaHOBKII. IlpII aTOM cneKTPOMeTp npep;cTaBlI.lleTC.11 B BIIµ;e COBOKYilHOCTII reoMe
TpII'ieCKIIX o6'beMOB KOHKpeTHOll «popMhl II Be~eCTBa, KOTOphle "paoMe~aIOTC.11" B 
cucTe~.rn Koopµ;1iaaT, Bhl6paaaoii: B GEANT. ,I(Mee yKaohIBaroTc.11 ·06'beMhl, B KOTo
phlx npncyTCTByeT MarHIITHOe norre. Ka:lKp;OMY OTp;elibHOMY o6'beMy npIICBaIIBaeTC.11 
onpeµ;erreHHhln HOMep, KoTophlii: ucnorrbOyeTc.11 oaTeM Ha aTane Moµ;emrpoBaau.11 npo
xo:iKp;eHlI.11 '!acTIIIJ; 'iepeo ycTaH0BKy. KpoMe Toro, oaµ;a10Tc.11 aeo6xoµ;uMhle «pmJu'!e-· · 
CKIIe npon;ecchl, lIHIIQIIMIIDIIPYIOTC.11 pa6o'!Ue MaCCIIBhl B IlaM.IITII, BBOll;.IITC.11 l];aHHhle. 

µ;rr.11 ynpaBrreau.11 naKeTaMII GEANT II GEATORS, oaµ;aeTc.11 aa6op Tpe6yeMhlx 
pacnpeµ;erreaIIii:. 

--+. GINIT - IIHIIIJ;IIMIIDaQlI.11 COMMON 6JIOKOB 

u 11- UDEFAU - IIHIIIJ;IIMIIOaQlI.11 OCHOBHhIX l];aHHhIX 
--+ FFDEF - onpeµ;erreHIIe BBOl];IIMhIX IlOlib0OBaTeJieM 

G II FFREAD DATA KapT 
--+ GFFGO - '!TeHIIe FFREAD DATA KapT 

I II--+ GZINIT - IIHIIIJ;IIMIIOaIJ;lI.11 cTpyKTYPhl ZEBRA , 
--+ USINI - IIHIIIJ;IlaJIIIOaIJ;lI.11 p;aHHhIX IlOlibOOBaTerr.11 nocrre 

NII '!TeHII.11 FFREAD DATA KapT 

--+ GPART - cooµ;aaIIe cTpyKTyphl JPART 

I II--+ UGEOM - BhI00B noµ;nporpaMM, 0llIIChIBaIO~IIX 

II T II=: 
MaTepIIMhl II reoMeTpIIIO cn~KTpoMeTpa 

GPHYSI - IIHIIIJ;IIMIIOaQlI.11 4>1mII'ieCKIIX npon;eccoB 

UHINIT - lIHIIIJ;lIMIIOaQlI.11 rIICTorpaMM IlOlibO0BaTelI.11 

2.3. Onncaune reoMeTpn11 ycTaH0BKH 

KaK OTMe'iaJIOCb Bhlwe, cneKTpOMeTp 0ilIICaH B ClICTeMe KOopgIIHaT,ncnollbOyeMOll 
B GEANT. B noµ;nporpaMMe UGEOM BhIOhIBaIOTC.11 noµ;nporpaMMhl, om1ch1BaIO~IIe 
0Tl];eJibHhle arreMeHThl aKcnepIIMeHTarrbHOll ycTaHOBKII. 
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Ull-t GEOSUR - oaµ;aime o6'beMa Been YCT8.lIOBKII 'ARTE', 
onIIC8.lIIIC MaTepIIaJIOB 

G II- GEOHOD - oiiucaHue MIOOHHOH nY'lKOBOH CT8JIIJ;JUI 
-t GEOHAL - OilllC8.lIIIC Oa111,II111,a.I0111,Cll OT raJIO CTCHhl 

E 11-t GEOTAR - OnIIC8.lIIIC MlIWCHII 
-t GEOFOR - onIIC8.lIIIC nep~Hell qacTII cneKTpOMeTpa 

O 11-- GEOSMD - OillIC8.lllle TOpoIIp;MbHOll 'IaCTII cneKTpOMeTpa 
-t GEOMSP - onIIC8.lIIIe TpIIrrepHOll qaCTII YCT8JIOBKII 

IIMII-- UDETTG - onpe,a;~nem1e . µ;eTeKTIIpy10111,e:ii annapaTyphl 

GEOHOD: 
Ily'IKOBM MIOOHHM CTaHIJ;lllI npeµ;cTaB.lleHa B BIIµ;e ABYX perucTpIIpy10111,nx 6.IIOKOB, 

cocTOJIW.IIX IID x- ('LIHX') II y- ('LIHY') BOCbMIIrpalIHhIX n.11ocKocTeii. B.110KII paoHe
ceHhl Ha paCCTO.l!HHe 200 M. PerHCTPHPYlOl!UiMH :meMeHT3MH .l!Bn.ll!OTC.11; n.11eKcIIr.11a

COBble naJIO'IKII ('HDXl' ,'HDYl ') nepeMeHHo:ii µ;.11IIHhl II c ce~1eHIIeM 0, 7xl,2 cM2
• 

GEOHAL: . ~ 
· ,n;1IJI,.oa111,IIThl OT raJio ny'IKa IIcnmn,oyeTcJI roµ;ocKonII'IecKIIll cqeT'IIIK ('HALO'), 

BK.lllO'ICHHhlll Ha aHTIICOBnaµ;eHIIJI. 

GEOTAR: 
B cneKTpoMeTpe B KaqecTBe MIIWeHe:ii ('TARG') IIcno.11'boy10TcJI 8 noc.11eµ;oBaTe.1IbHO 

pacnOlIO)KCHHhIX IJ;II.lIIIHµ;p"oB c paµ;IIycoM 12,5 CM II p;.!IIIHOll 500 CM. QII.lIIIHp;pbI MoryT 
oanoJIHJITbCJI )KIIp;KIIM Boµ;opoµ;o~ II.IIII µ;e:iiTepIIeM. BoDMO)KHO IICnO.llbDOBaHIIe MIIWe

HCll IID yr.11epo~a II1III )KCJieDa. MIIWCHII pacno.11araIOTCJI no OCII ycTaHOBKII ( CM. pnc.1 ). 

GEOFOR: 
Ilepeµ;HIIU cneKTpoMeTp IIMeeT cI>opMy BOCbMIIrpa.HHOII npH3Mbl c BHCWHIIM paµ;ny

COM 250 CM II BHyTpeHHIIM OTBepCTIIeM pa~IIYCOM 20 CM. 7 perIICTpIIpyI0111,IIX 6.IIOKOB 

('BLFR') cneKTpOMeTpa pao6IIThl Ha 8 ceKTopoB, IIMCIOW.IIX cI>opMy Tpaneu;II:ii. Ka

,Kp;hlll ceKTOp B cBoIO oqepeµ;b coµ;ep)KIIT 3 n.110CKOCTH X, U II W. PerncTpupy10111,IIe 

0.lICMCHThl B n.11ocKOCTJIX u II w noBepHyThl COOTBCTCTBCHHO Ha 67, 5° II 112, 5° OTHO

CIITC1IbHO ocII X B co6cTBeHHo:ii cncTeMe n.11ocKOCTII ('WFRX','WFRU','WIRW'). B 
Ka'IeCTBe perIICTPIIPYIOW.IIX n.11ocKOCTeii MoryT IICnO.llbDOBaTbCJI nponopu;noH8JlbHble 
JIII60 MIIHIIp;pen<I><>BbIC KaMCphl. . 

GEOSMD: 
TopoIIµ;aJibHhlll MarHIITHhlll crreKTpoMeTp Mo,KeT IIMeTb Tpu KoHcI>IIrypau;uu: · 

1. MarHIITHhIH cneKTpoMeTp cocToIIT IID 3 cynepMoµ;yn:e:ii: µ;.11nHoii 1200 CM Ka
,Kp;hl:ii:, pacnoJIO)KCHHhIX Ha paccTOJIHIIII 70 CM µ;pyr OT µ;pyra. BHeWHIIll paµ;IIyc 

cynepMoµ;y.11e:ii: paBeH 250 CM, BHyTpeHHIIH y nepBhIX µ;Byx paBeH 54 CM (I TIIn), 
a y noCJieµ;Hero 20 cM (II Tun, CM. pnc.1). Ha pIIc.2 noKaDaHa cTpyKTypa cy

nepMoµ;y.11JI I TIIna. 
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2. Bo BTOpoii KOH<pnry.pan1I1I µ;o6asnHeTc.ll eme oµ;IIH cynepMoµ;ynb II Tuna (Bcero 
4 cynepMoµ;yn.11). IlplI aToM µ;mIHa cynepMoµ;yneii yMeHbWaeTc.ll µ;o 1000 CM. 
OcTMbHbie nonepe'!Hble ~aoMepbI OCTaIOTC.ll npe:iKHIIMII. 

3. MarHIITHbIH cneKTpoMeTp cOCTOIIT 1m 2 cynepMoµ;ynei'1 (nepBbIII I Tuna n BTo-
pm'i II T1Ina) µ;nuHoii 2000 cM Ka:lKµ;blii. 

K0Hq>1Irypan1rn TOpOIIAMbHOro cnexTpOMeTpa naµ;aeTC.ll COOTBeTCTBy10meii ynpa
Bl'I.llIOmei'1 xapToii. MarHUTHOe none B cyri:epMoµ;ynHx conµ;aeTc.11 8 cBepxnpoBoµ;.11mnM11 
o6MOTKaMII ('COIL' II 'COLL'). 

CTpyxTypa µ;eTeKTopoB B cynepMoµ;yne 1Ip;eHTil'iHa cTpyxType nepeµ;Hero cnex
TpoMeTpa. Ka:iKµ;blii cynepMoµ;ynb coµ;ep:lKIIT µ;eTeKT1Ipy10mue 6nOKII 'BLD8'{µ;nH I-ro 
T1ma) II 'BL8D' (µ;l'I.ll II-ro T1Ina) c per1IcTpupy10m1IM1I aneMeHTaMu cooTBeTCTBeHHo 
('WIRX','WIRU'; 'WIRW') II ('WRLX',"WRLU','WRLW'). B Ka'leCTBe µ;eTeKTHpy-
10mux 6noKOB MoryT 6b1Tb IICnOl'IWOBaH@ nponop~HOHMbHble lIJ'IH µ;pe11q>OBble Ka
Mepbl. 

GEOMSP: 
M100HHbIH uµ;eHTIIq>IIKaTop cocTonT·1m µ;Byx 'lacTe1t' 

I 'laCTb coµ;ep:iKIIT 5 :iKenooHbIX npHMoyroJibHblX 6noKOB ('SHLG') c ce'leH1IeM 250x250 
CM2 II nepeMeHHOH Al'IHHbl (300,210,210,180,180 CM) u 5 perncTp1Ipy10mux 6no
KOB. C Xu Y nnocxocTHMII ('XHLG','YHLG'), nanonHeHHbIMH nneKCHrnaco
BbIMH nanO'lKaMH ce'leHneM 5x5 cM2• 

' II 'laCTb cocTOHT no 3 :iKeneoHbIX npHMoyrol'IbHblX 6noKoB ('SHSM') c ce'!eHneM 
lOOxlOO cM2 H µ;nlIHoi no 180 CM, a TaK:lKe .3 perHcTpHpyIO~HX 6noxoB c nnocKo
CT.llMH ('XHSM','YHSM'). Ce'!eHHe nnexcnrnacoBbIX nano'leK pa.BHO lxl cM2

• 

UDETTG: 
B aToii noµ;nporpaMMe onpeµ;enHIOTc.11 µ;eTeKTHpy10mne ( 'lYBCTBnTeniHble B TepMu
HonornH GEANT) o6'beMbl cneKTpoMeTpa STORS H oaµ;a10Tc.11 Tpe6yeMble xoop
AHHaTbl 0THX µ;eTeKTopoB: 

'HODX' -- X-nnocKOCTb ny'lKOBoii MIOOHHOH cTaH~nu 
'HODY' -- Y-noocxocTb ny'lKOBOH MIOOHHOH cTaH~nn 
'HALO' -- 3amHmaromaH oT rano cTeHa 
'FORX' -- X-nnocxoCTb nepeµ;Hero cneKTpoMeTpa 
'FORU' -- U-noocKOCTb nepeµ;Hero cneKTpoMeTpa 
'FORW' -- W-nnocKOCTb nepeµ;Hero cneKTpOMeTpa 
'TORX' -- X-nnocxocTb 1-ro Tuna cynepMoµ;yrur 
'TORU' -- U-nnocKOCTb 1-ro Tuna cynepMoµ;yl'I.ll 
'TORW' -- W-nnocxocTb 1-ro Tuna cynepMoµ;yl'I.ll 
'TOLX' e-+ X-noocKOCTb 2-ro TIIna cynepMoµ;yl'I.ll 
'TOLU' -- U-nnocKOCTb 2-ro THna cynepMoµ;yn.11 
'TOLW' -- W-nnocKOCTb 2-ro THna cynepMoµ;yl'I.ll 
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'SPX!' 
'SPY!' 
'SPX2' 
··s·:ry2• · 

--------
X-nl'IOCKOCTb 1-ii 'laCTH Tpurrepa 
Y-noociocTb 1-ii 'laCTH Tpnrrepa 
X-nl'IOcKOCTb 2-i 'laCTH Tpurrepa 
Y-IIJ'IOCKOCTb 2_:H 'laCTH Tpurrepa 

KpoMe Toro, µ;n.11 Ka:lKµ;oro o&beMa, npHBeµ;eHHoro Bblwe, oaxaobIBaIOTC.ll napa
MeTpbI, Heo6xoµ;HMble µ;l'I.ll nanoMIIHaHH.ll BeJ'IH'iHH1 xapaxTepuoYIOmux nepece'!eHHe 
'lacTH~bl c ~T~M.o&beMoM, nyTeM B~oBa noµ;nporpaMMbI GSDETH. B HaweM CJ1Y
'lae 0TO; 

• napbl Koopµ;HH~T (X,Z),(Y,Z) µ;n.11 ny'IKOB~ii CTa.HIUIH H MIOOHHoro Tpnrrepa, 

•; KOopµ;1,IHaTbl (X,Y,Z) Al'I.ll nepeµ;Hero H TopoHµ;MbHoro cneKTpoMeTpoB. 

2.4. · l\4<>AMHpoBau11e COQhITHH 

HH:lKe npHBeµ;eHa cTpyxTypHR!I cxeMa Moµ;enHpOBaHM.ll co6bITllH, BKmo'laromM, B 'la
CTHOCTn, reHepnpoBaHMe 1:J'IY90KOHeynpyroro BDaMMoµ;eiicTBHH H po:lKµ;eHll.ll BTOpll'i-

,. V • ' • 0 

--Q --+ 

N 

E 

X 

T 

E 

GTRIG - O'lHCTKa. llaMJITH,noµ;roTOBKa X C'leTy 
GRUN -c'leT 
1--+GTRIGI - 1rn~amroanll.ll K c'leTy 

.. 1,---.GTRIG - c'leT co6bITH.ll 
I . , 1-::--tGUKINE _:reaep~ Ha~al'Ib~OH KHHeM~THKH 

. I. 1--+GUTREV - ynpaBIIeHHe TpaccupOBKOH co6blTHJl 
I 1--+GTREVE - ~mm no BCeM Tpexaii:;·J:iimIO'Ias: 
I · I · ' BTOpH'lHble' ·: · · ; · · · 

I 1--+GUTRAK - ynpaBneHHe TpaccupoBKOH 
v· ~ • . ' ... .,,,:1-r J' 

I . I . . oµ;HOH 'laCTH~ . . 

,,.., , .. ,_:, 

I. 1--+GTRACK- KOH;po~b TpaccnpOBKH 
I . I T~Kyuiero TP~Ka •• 
I I ---+.GMEDIA - ~~~ex Texymero 
I I ofu.eMa, cpeAbl 
I 1--+GTMUON&GTGAMMA - npocne:lK1mam1e 
I I ~ cooTBeTCTBHH c THnOM 'laCTU~bl 

• I . I,---+GUSTEP. - <l>HKcnpoBamie nepece'lemtn 
I . · I · : · · ·· 'l~CTUQ c µ;eTeKTopoM 
I 1--+USTOP 
I · 1-,--:.DEEPIN - po~blrpbIW 
I B3auMOACHCTBllll 
1--+GUDIGI - 0~4>p0Bxa 11 oan11cb B CTPYKTYPY ZEBRA 
1--+GUOUT - B~a'la 11a4>opM~n o TexymeM co6b1Tllll 
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Hh1X 'IaCTHD;1 "npoTaCKimalllie" me 'Iepro cneKTpOMeTp1 MOAeIDlpOBaJUie OTKnllKOB 
AeTexTopoB Ha npoxo:acAeH11e 'Iepro HIDC oap.H:aceH~ '!acT11q, oqmppoBxa co,6b1Tllii 

11 oanHcb B ZEBRA-6aaKil1 oanoJIHeH11e paoHoo6paoHblx_ cTaTI1cT11'Iecxmc,pacnpe
AeJieHI1ii, xapaxTepuoyro~mc pa6oTy OTAellbHhIX aneMeHTOB II Bcero cneKTpoMeTpa 
B qenoM. 

3. reHepa~HJI nepBH'qHOro aKTa B:3.aHMOAeHCTBHJI 

B nporpaMMe GEATORS peaJIIIOOBaHbl ABe BOOMO:acHOCTII reHep~11 nepBn'IHoro 
rny6oxoHeynpyroro BOaIIMOAeiicTBII.II MIOOHa ( HeiiTpllHO) c MIIWeHbIO. 

1) ,Il;n.lI reHep~11I1 nepBII'IHoro rny6oxoHeynpyroro BOallMOAeiicTBII.II _nenToHa c 

MIIWeHbIO IIcnonboyeTC.II nporpaMMa LEPTO (nYHAOBCKa.lI MOAeJib) [3]. IlporpaMMa 
LEPTO nooBoll.lieT reHep11poBaTb noJIHblii npoqecc rny6oxoHeynpyroro BOa11MOAeii
CTBII.1I1 T.e. po:acAeH11e pacce.HHHoro nenToHa II aApoHHblii n11BeHb. Mo~eirirpy10Tc.1I 
npoqeccbl 4-x TllnoB: 

- aneKTpoMarHnTHOe BOanMOAeiicTBlle (EM): HHA~Kc 1,' ' 

- BoaHMOAeiicTBIIe cna6blx oap.lI:aceHHbIX TOKOB ( CC): IIHAeKc 2, 
- BOallMOAeiicTBne CJia6bIX HeiiTp3-!1bHbIX T';)KOB (NC): IIHAexc 3, , 
- BOallMOAeiicTBile He:ii:TpallbHbIX -roxoB, T.e. EM+NC c IIHTepcpepeH-

qI1eii: HHAeKc 4. , 

COMMON-6JIOK LEPTOU c0Aep:ac11T orprum'IeHll.lI Ha KHHeMaTn'Iecx11e nepe

MeHHble, CTaTyCHble KOAbl II cpnarn, a Taxle He~~~Opble noneoHble napaMeTpbI II 

Benll'IIIHbl KIIHeMaTil'iecxmc nep~MeHHbIX. . '' ' . . ' 

COMMON /LEPTOU / CUT(14),LST( 40),PARL(30),X,Y ,W2,Q2, U. 

- X - 6bepKeHOBCKa.lI nepeMeHHa.lij 
- Y = (pq)/(pp(), rAe p,q,p, COOTBeTCTBeHHO 4-IIMnynbCbl npOTOHa 

MnweHn, o6MeHHoro 6oooHa n nepBll'IHoro nenToHa; 
. - W2 - KBaApa'.; Maccbl aApOHHoii cncTeMblj 

- Q2 = -qq - MllHyc-xBaApaT nepeAaHHoro 4-11Mnynbca; 
- U = V = (pq)f.m I ri;.e m - Macca npoTOHa. 

2) ,Il;pyraJI BOOMO:llCHOCTb reHepaqirn nepBII'iHOro rHP MIOOHa ocy~eCTBn.lieTC.II 
All.II CJiy'IaeB i;oy'IeHll.lI TOllbKO BTOpll'IHoro MIOoHa B noAnporpaMMe DEEPIN no_ 
oaxoHy (1-X)/ Q2• HcnonwoBaHue aToii BO0MO:iKHOCTII ocy~eCTBll.lieTc.lI c noMO~bIO 
KlIIO'Ia ISWIT(7). , 

4. TpaccHpOBKa -qaCTH~bI B MarHHTHOM none 

'lpaccilpOBKa '!aCTUqbl B HeOAHOPOAHOM MarHIITHOM none BbIUOnH.IIeTC.II noAnporpaM
MOH GRKUTA (!FIELD = 1 ), BblObIBaeMo:ii: nonwoBaTenbcKo:ii: nporpaMMoii GUSWIM. 
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GRKUTA, B CBOIO O'IepeAb, o6pa~aeTc.lI K nporpaMMe GUFLD, B KOTopoii nonwo
BaTenIO Heo6xoAnMo oaAaTb BeKTop MarHIITHoro noll.lI B TeKy~e:ii: npocTpaHCTBeHHo:ii: 
TO'IKe. 

B naxeTe GEATORS B HaCTO.II~ee BpeM.II npeAJCMOTpeHbl 3 BapnaaTa onuca
HII.II npocTpaHCTBeHiIOro pacnpeAeneHII.II MarHIITHOro noll.lI B cynepMOAJll.lIX: 

1. OAHopOAHoe no ao11MyTaJibHOMY yrny, cnaAaIO~ee c pocTOM paAHyca no oa-, 
KOHY 1/R 11 IiyneBoe no Z-KoMnoHeHTe, none. 

2. HeOAHOPOAHOe no BCeM TpeM KOMnoHeHTaM none, Bbl'IIICneHHOe Ha OCHOBe KOM
nneKca pac'!eTHoii nporpaMMbl MAGSYS [4] c y'IeToM BKnaAa non.II OT np.1I
Mon11He1'i:Hblx II KplIBOlllIHeiiHbIX 6pycKOB C np.lIMoyrollbHbIM Ce'IeHneM, 0aAa
eTC.II rma'IeHHHMU HanpH:iKeHHOCTII B q>llKCllpOBaHHbIX - "yonoBbIX" - npocTpaH
CTBeHHbIX TO'IKax. YonoBble TO'IKII Bbl6upanncb c nepeMeHHbIM waroM B 0aBII

CllMOCTII OT CTeneHU HeOAHOp0AHOCTU nonH TaKUM o6paooM, 'IT06bl npu BbI
'IUCneHIUIX OHa'IeHnii nonH B npoMe:acyTO'IHbIX TO'IKax norpewHOCTb He npe
BbIWaJia 0, 1 %. 

3. Ilone H(ii) OT TOKOBbIX o6MoTOK B TeKy.ll\eI'i: TO'!Ke ii Bbl'IIICn.1IeTC.1I no oaxoHy 
B110-CaBapa: 

~ 1 J ~ l 
H(ii) = 4,r [J(x) x·v Ix_ iil]dV,t, 

rl; ' 

rAe fl; - o6naCTb, 0aHHTaJI 06MOTKaMII, J(x) - nnOTHOCTb,~OKa B TO'IKe X. IJpII 
Bbl'IUCneHIIll llHTerpana o6nacTb UHTerpnpOBaHH.II pao6Irnanacb HanOA06nacTII 
S;, i = 1, ... , n, B KOTOpbIX nnoTHOCTb TOKa C'IllTaJiaCb nocTO.II~Hol\ IIHTerpan 
oaMeHHncH cyMMoii IIHTerpaJIOB no S;, Ka:iKAblii no KOTOpblx npu cpnKc11poBaa: 
HOU ii Bbl'IIICn.linCH aHanIITH'IeCKII. 

5. COMMON-OJIOKH oo~ero IlOJlbl30BaHHJI . ' . 

KpoMe co6cTBeHHbIX COMMON-6noKOB GEANT, B nporpaMMe GEATORS 11c

nonwy10Tc.1I CJieAYIO~He o6~ue 6noKn, B KOT0pbIX COAep:iKIITC.II 1rncpopM~1rn, Heo6-
'XOAHMaJI nonwoBaTen10. 

BJIOKH, COAep:aca~ne HHq>OpM~HIO O reoMeTpU'leCKUX napaMeTpax cneKTpOMeTpa: 

/CDETNM/ 
IBMUS 
IHALO 
ITARG 
IFORV 
ITORS 
IMUSL 
IMUSS 

qmar BKn10'IeHH.1I ny'IKOBOH CTaHq1rn 
cpnar BKn10•1eHHH r= CTeHbl 
cpnar BKJIIO'IeHHH MHWeHH 

cpnar BKnI<>'!eHHH nepeAHero cneKTpoMeTpa 

cpnar BKJIIO'IeHII.II TOpOIIAaJibHoro cneKTpOMeTpa 
cpnar BKnIO'!eHIIH 6onbworo MIOOHHoro HAeHTHq>UKaTopa 

- qmar BKnIO'!eHirn MaJIOro MlOOHHOro IIAeHTmpuKaTopa 
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/DTZPOS/ 
ZBMUS - z-xoopAIIHaTa ua"iana nY'lKoBoii CTaH~Im 
ZHALO - z-KOOPAHHaTa D~HIUaIOIUeii OT rano cTeHbI 
ZTARG - z-xoopAnHaTa nep~ueii MHweun 
ZFORV - z-xoopAHHaTa nep~uero cneKTpoMeTpa 
ZTORS - z-xoopAHHaTa TOpOHAaJibHoro cnexTpoMeTpa 
ZMUSL - z-xoopAHHaTa 6onbworo MIOOHHoro HACHTH<pHKaTopa 
ZMUSS - z-xoopAHHaTa Marroro MIOOHHoro HACHTH<l>HKaTopa • 

/DTORS/ 
REXT 
RINNl 
RINN2 

DLSM 
DBSM 

'NSMD 

NALL 
DBDR 
DISl 

NPL 

BHewHHii paAnyc cynepMoAyrut I THna 
- BHYTPCHHHH paAHYC cynepMoAyn.11 . 
- paCCTO.!lHHe OT OCH cynepMOAYruI AO HH:arnero Kp8.!I 

perHCTpnpyiomeii nnoCKOCTH 
- AnHHa cynepMoAyn.11 
- paCCTO.!lHHe MC,l{AY COC~HHMH cynepMOAYn.!lMH 
- "IHCJIO cynepMoAyneii I Tnna 

REXL,RINL1,RINL2,DLSL,NSML - auanorn"IHbie BenH"IIIHbI Arut 
cynepMoAyneii II THna 

= NSMD + NSML - nonHoe "IIICJIO cynepMoAYneii 
- paCCTO.!IHIIe MC,l{AY perIICTpIIpyi<>IUIIMH 6nOKaMII 
- 1>accToiuHe OT Ha"lana cynepMOAYrut AO I perncTpHpyromero 

,-6noxa 
= DLSH/DBDR - "IHCno nnocxocTeu 

/DCHAMB/ 
SPWR(l) - war HaMOTKH npooono"leK B X - nnocxocTn 
SPWR(2) - war HaMOTKII npoBono"ieK BU - nnocxocTH 
SPWR(3) - war HaMOTKII npoBOJIO"ieK B W - nnocxocTH 

/DFORW/ 
DLFR 
DBFR 
DFRl 
RFORW 

/DTARG/ 
RTARG 
DLTR 
DELTR 
NTRG 

- AnIIHa nep~uero cneKTpoMeTpa 
paCCTO.!lHHC MC,l{AY perIICTpIIpYJOIUHMH 6JIOKaMH 
paccTo.11HHe OT Ha"lana cnexTpoMeTpa AO I perIIcTpnpyiomero 6noxa 

- BHewHIIH paAnyc cneKTpoMeTpa 

- paAHYC MIIWCHII 
- AJIIIHa MIIWCHH 
- paccTo.!IHHe MC,l{AY MHWeH.!IMH 

"IHCJIO MHWCHCH 

IO 

\ \ qi 

,;} 
·,, 

I 

I' 

1 

/DTRIG/ 
DSHLG 
NSHLG 
RSHLG 

- MaCCHB AnIIH norJIOTHTerut I "iacTH Tpnrrepa 
- "iHcno nornOTHTeneii 

BbICOTa nornOTHTerut 
DSHSM,NSHSM,RSHSM - auanorH"lHble BenH"iHHbI Arut II "iaCTH 
TpHrrepa 

BnOKH, HCnonwyeMbie AruI OnHCaHWl KUHCMaTH"ieCKHX xapaKTepHCTHK "laCT~: 

/CMG/ 
CMG(500)- xapaKTepncTIIKII nepBH"IHoro nenToua II BTOpH"IHbIX '!acT~, 

An.II Ka,1CAOH "laCTII~ no 10 cnoB 
NGENE 
ZDEEP 
IFLCL 

- "iIIcno cnOB An.II BCex "laCTH~ 
- z-KoopAHHaTa ueynpyroro BDaHMOAeiicTBH.!l nenToHa 
- <I>nar nonaAaHH.!l pacce.11HHoro MIOOHa B o6MOTKH MarHIITa 

Q - HCT 1 1 - Aa: 

MaccnB CMG: · 

CMG(l) = x; CMG(2) = y; CMG(3) = z; CMG(4) = m; CMG(5) = e; 
CMG(6) = P,.; CMG(7) = P11 ; CMG(8) = Pzi CMG(9) = Ptati CMG(lO)-~e Hen. 

/Q2XBIN/ 
Q2BIN(nq2bin) 
XBIN(nkbin) 
NQ2BIN 
~XBIN 

/ACCEPT/ 

- BenH"IIIHa xauana no nepeMeHHou Q2 

- BenH"IHHa xauana no nepeMeuuoii X 
"lncno xaHaJIOB no nepeMeHHoii Q2 

"IHcnO KaHaJIOB no nepeMe.HHOH X 

ACCG(nxbin,nq2bin) - MaTp~a creuepnpoBaHHbIX co6bITHH 
ACCR(nxbin,nq2bin) - MaTpH~a aaperIIcTpIIpOBaHHbIX co6bITIIH 
ACCEPT(nxbin,nq2bin) - axcenTauc ycTaHOBKII 

6. YnpaBJIJ110m:0:e KapTbI FFREAD 

0xcnepIIMCHTanbH8.!l ycTaHOBKa "co6npaeTC.!l11 c llOMOI.UbIO ynpaBJI.!IIOIUIIX KapT: 
'BMUS', 'HALO', 'TARG', 'FORV', 'TORS' II 'MUSL'. 
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Per11eTpllpYJ0~8.ll ;iacTb yeTaHOBKll onneaHa BblWe. 

3Ha'leHWI xruoqe:ii n ISWIT: 

N xmoqa 3Ha'!eH11e .I{e:iieTnne 

1 0/1 oTxao/ne'laTb llHq><>pM~nu o nepw1me B.JalIMoµ;eiieTmrn 
2 0/1 oTxaa/ne'laTb 6aHXoB XYZ 
3 0/1 oTxaa/ne'laTb GPTMED,GPTMATE,GPVOLU 
4 0/1 OTKaa/ne'laTb XHTOB 
5 0/1 OTKaa/ne'laTb xapTbl reoMeTp11qeexo:ii eTpyxTypbl 
6 0/1 = 0 - '!TeHlle Beeon e qiaiina 20 

= 1 - nxn10'leHI1e nporpaMMbl LWEITS µ;n.11 paeqeTa KX.I( necon 
7 0/2 = 0 - reHep~11.11 no nyHµ;onexo:ii Moµ;enn 

= 2 - reHep~11.11 Tonbxo paeee.11Horo MIOOHa no oaxouy (1 - X)/Q2 

8 0/1 np11H11MaIOTe.ll nee eo6blT1Ul/Bb16pacb1BaIOTe.11 eo6blTll.ll no 
cneµ;y10~11M xp11Tepn.11M oT6opa:' · 
- HeT MeTKll OT MlOOHHOrO 11p;eHTUqJUKaTopa 
- nonaµ;aH11e B o6MOTKll MarHllTa (nor): IFLCL=l 
- nonaµ;aH11e BO BHyTpeHune KOHeTpyK~llll eynepMoµ;yn.11 

II-ro Tima: IFLX=l 
9 0/ > 3 0Txaa/oan11eb eo6blTWI Ha yeTpo:iieTBo LUN=ISWIT(9) 
10 0/1 Bbl'lllCJieHl!e aKcenTaHca/oTK'&l OT Bbl'llleJieHIUI axcenT~ea 

IIoMllMO CTaHµ;apTHblX ynpann.1110~11x xapT GEANT _µ;ononH11TeJibHO nneµ;eHbl 
CJieµ;yi6~ne ynpa.BllnlO~lle xapTbl n CTaHµ;apTe "FFREAD [5): . . 

lIMH . IIepeMeHHM On11eaH11e COMMON Ilo yMon•1. 
ATAR AZTARG XapaKTeplleTllKll MIIWeHH AZTARG 

AZTARG{l) aTOMHblH nee JIµ;pa Mnweun L, 

AZTARG{2) ' oapJIµ; JIµ;pa MllWeHH 1. 
BEAM PKINE XapaxTep11eTllKII ny'!Ka .. GCKINE 

PKINE{l) npoq>IIJib no X(eM) 1. 
PKINE{2) ':np~llllb no Y(~M) 1., .. ·, ,,., 
PKINE{3) pao6poc no yrnaM, X lE-4 · ·. ' ' 
PKINE{4) pao6poe no yrnaM, Y lE-4 
_PKINE(5) 0HeprWI, raB 300. 
PKINE(6) ow116xa B 0Hepr1111, raB 1. 
PKINE(7) Tlln qaeTll~bl no GEANT :( 
PKINE{8) Q!iin 2 .. 

PKINE{9) Xmin - nepeMeHH8.ll BbepxeHa 0.01, 
PKINE{lO) He nenollbOyeTCJI 

CHAM SPWR XapaxTep11eT11x11 per11eTp11py10~11xDCHAMB 
KaMep B nepeµ;HeM ll TOpOllp;allbHOM 
enexTpoMe:-pax 

., 
: ', ~ 

:12 

I 

I 

I 

MAGN 

DRAW 

WHIT 

SPWR(l) 

SPWR(2) 

SPWR(3) 
SPWR(4) 
SPWR(5) 

IFLMAG 
IFLMAG = 0 
IFLMAG = 1 
IFLMAG = 2 
IVDRAW 

IVDRAW = 0 
IVDRAW = 1 

IVDRAW = 2 
!WHITT 

CONF ICONF(l) 

ICONF(2) 

THU Ka.Mep: 
1 - nponopnimHam,Hble Ka.Mepbl 
2 - MUHUµ;peiicpoBbIC Ka.MCpbI 
war Ha.MOTKH B X-IIJIOCKOCTU (cM) 

war Ha.MOTKH B U-nJIOCKOCTU (cM) 
war Ha.MOTKU B W-nJIOCKOCTU (cM) 
wupuHa mmopa B nponopnuouam,HbIX 
Ka.Mepax (CM) mm cxopoCTb µ;peiicpa 
B µ;peiicpoBbIX Ka.Mepax (cM/Hc) 
BepcmI MarHHTHoro nolIJI FLMAG 
nocTOHHnoe · no aonMyTy none 

KapTa MarHHTHOro IlOlIJI 
no oaxoHy Bno-CaBapa 

lpacpuxa IVDRAW 

BATCH 6eo rpacpuxu 
HHTepaKTHBHblll pe~HM 

BATCH c rpacpnxoii 
cf>opMaT oanucu co6bITUII WHIT 

0 - OTKao OT oanncn XHTOB 

1 - oamICb XHTOB 
xoHqmrypanu.11 1 ICONF 

x0Hcpurypan1rn 2 
x0Hcpnrypan1rn 3 
OCHOBHOC IlOJIOlKCHHC MHWCHH, ICONF 

MHWCHb Bbii);BHHyTa Ha 3,5 M 

1. 

0.2 

0.2 

0.2 
2. 

0 

0 

0 

1 
2 

3 
0 
1 

HmKe npirn~eH npuMep ynpaBJUIIOLl{UX xapT µ;lIJI·nporpa.MMbI'GEATORS B cpop

MaTe FFREAD. 

LIST 
DEBUG 

RUNG 
RNDM 
TRIG 
OPTI 
TIME 

CBEAM 
BEAM 
CONF 
MAGN 
DRAW 

11100 
'1 
1594578045 1696390106 
10000 
0 
45000. 40. 10. 
SX SY SAX SAY PO DPO TY Q2MN Xmin 
1. 1. .0001 .0001 300. 0.12 5. 2. 0. 

1 0 
1 
0 

WHIT· 1 
C CHAMB TY SPX SPU SPW GAP WIDTH(DRIFT VEL. IN CM/NSEC) 
CHAM 1. 0.2 0.2 0.2 2. 
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I 

C CHAMB 2. 0.6 0.8 0.8 0.0005 (DRIFT CHAMBER) 
C ATAR AZ 
ATAR 1. 1. _ . _ 
GEOM 'BMUS' 'HALO' 'TARG' 'FORV' 'TORS' 'MUSL' 
SETS 'HODX' 'HODY' 'HALO' 

'FORX' 'FORU' 'FORW' 
'TORX' 'TORU' 'TORW'. 
'TOLX' 'TOLU' 'TOLW' 
'SPXl' 'SPYl' 'SPX2' 'SPY2' 

SWITCH 
CUTS 
AUTO 
HADR 
LOSS 
DCAY 
DRAY 
MUNU 
COMP 
PAIR 
BREM 
ANNI 
PHOT 
STOP 
END 

10_01002080 
.005 .005 .01 .35 1. .005 .005 .005 .005 10000. 
0 
1 
2 
0 
0 
1 
1 
1 
1 
1 
2 

7.: , O:a;:mppOBKa_CO0blTH.fl·H cl>opMHpOBaHHe oaHKOB 

AaHHbIX 

IlolIY'JeHHhle B penyllbTRTe pa60Thl nporpaMMhl )];aHHhle :JanIIChIBaIOTC.ll B 6aHKII 

CTPYKTYPhl ZEBRA [6] Ha q,aiin, HoMep KOToporo naµ;aeTc.ll nHa'IeHneM KJIIO'Ia · 

SWITCH(9). 

<l>opMaT nanncn IIHq>opM~II B 6aHKII: 

1. fonoBHoii: 6aHK JMAGI - 5 CJIOB: 

IVQ(JMAGI+l) = HoMep Bepcnn nporpaMMhl 

2 = HOMep Bepcnn MRrHIITHoro IlOlIJI 

3 = HOMep RUN 
4 = HOMep co6hITIIJI 
5 = IFLCL - nonaµ;aHII.ll MIOOHa B o6MoTKY MarHHTa. 

2. BRHK reHep11poBaHHoii: HHq>opMar(HH JGENE:. 

;1'4 

JGENE=LVQ(JMAGI-1) - nepBhIH aµ;pec 6aHKa 

NGENE=LVQ(JGENE-1) - 'IHCJIO CJIOB B 6aHKe. 

VQ(JGENE+l) = X0 

2 = Yo - TO'!Ka polKµ;eHH.ll 'IRCTHIJ;hl 

3 = Zo 
4 = m -Macca 

5 = z - :1ap.1Iµ; 

6 = P:c 
7 = Py - KOMnoHeHThl HMnyllbCa 

8 = Pz 
9 = E - aHeprIIJI 

10 = He 11cnonbnyeTCJI 

= X 11 
12 
13 
14 
15 
16 
17 

= Q2 

= 0 
= y 
= XMU 
= PTOT 
= W2 

Pr 18 -
19 = 

·20 = 
21 + 30 

WEIG - Bee co6hITH.ll 

He HCilOllb:JyeTC.ll 

31 + 40 
TO lKe Ca.Moe, KaK 1-10, )];IDI pacceJIHHOro irenTOHa 

TO lKe ca.Moe, KaK 1-10, µ;ll.ll KRlK)];OH 'IRCTHIJ;hl no 

nopJIµ;Ky
1 
KaK OHH poµ;HlIHCb B LEPTO, n T .µ;. no 10 cnoB 

)];lIJI KRlK)];OH HOBOH 'IRCTHIJ;hl 

3. BaHK roµ;ocKona JHODG 

JHODG = LVQ( JMAGI - 2) - nepBhIH aµ;pec 6aHKa 

IVQ(JHODG + 1) = N:,: - 'IHCJIO X-XHTOB . 

IVQ(JHODG + 2) = Ny - 'IHCJIO Y-xHTOB 

IVQ(JHODG + 3) = Nh - 'UIClIO HALO-XHTOB 
JHODX = LVQ(JHODG - 1) - nepBhIH aµ;pec nepBoro X-xHTa 

VQ(JHODX+I) = N roµ;ocKona*103 + N Kanana, l=l,; .. ,N:c 
JHODY = LVQ(JHODG - 2) - nepBJ,III aµ;pec nepBoro Y-XHTa 

VQ(JHODY+I) = N roµ;ocKo~a*103 + N KaHalla, l=l, ... ,Ny 
JHODH = LVQ(JHODG - 3) - nepBhIH aµ;pec HALO-x11Ta 
VQ(JHODH+I) = N KaHana, l=l, ... ,Nh 

4. BaHK nepeµ;Hero cneKTpoMeTpa JF:ORG 

.JFORG = LVQ(JMAGI - 3) -J:IepBhIH aµ;pec 6aHKa 

IVQ(JFORG + 1) ~ N:,: - 'IlICJIO X-XHTOB 
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IVQ(JFORG + 2) = Nu - 'UICJI0 U-XHTOB 
IVQ(JFORG 4-- 3) = NW - 'IlICJI0 W-XHT0B 
JFORX = LVQ(JFORG - 1) - nepBbllI aµ;pec nepBoro X-XlITa 
VQ(JFORX +I)= NmmcK.*104 + NoKT.*103 + NKauarr., l=l, ... ,Nx 
JFORU = LVQ(JFORG - 2) - nepBblii: aµ;pec nepBoro u-xnTa 
VQ(JFORU +I)= NnrrocK.*104 + NoKT.*103 + NKaHarr., l=l, ... ,Nu 
JFORW = LVQ(JFORG - 3) - nepBblii: aµ;pec nepBoro w-xUTa 
VQ(JFORW +I)= NnrrocK.*104 + NoKT.*103 + NKaHarr., l=l, ... ,Nw 

5. BaHK Toponµ;aJibHoro cneKTpoMeTpa JTORG 

JTORG = LVQ(JMAGI - 4) - nepBbIH a;a;pec 6aaKa 
JVQ(JTORG + 1) = Nx - 'IHCJI0 X-XlITOB 
IVQ(JTORG + 2) = Nu - 'IlICJI0 U-XlIT0B 
JVQ(JTORG + 3) = Nw - 'IlICJI0 W-XHT0B 
JFORX = LVQ(JFORG - 1) - nepBbIII aµ;pec nepBoro X-XIITa 
VQ(JTORX +I)= Ncynepuoµ;.*10 6 +NnrrocK.*104 + NoKT.*103 + NKaHarr., 
l=l, ... ,Nx 
JTORU = LVQ(JTORG - 2) - nepBbIH aµ;pec nepBoro u-xIITa 
VQ(JTORU +I)= NcynepMoµ;.*10 6 + NnrrocK.*104 + NoKT.*103 + NKaHarr., 
l=l, ... ,Nu 
JTORW .:== LVQ(JrORG - 3) - nepBbIH aµ;pec nepBoro W-XHTa 
VQ(JTORW +I)= NcynepMoµ;.*10 6 +NnrrocK.*104 + NoKT.*103 + NKaHarr., 
l=l, ... ,Nw 

6. BaHK MIO0HHoro nµ;eHTHCPIIKaTopa JSPMU 

JSPMU = LVQ(JMAGI - 5) - nepBbIH a;a;pec 6aHKa 
JVQ(JSPMU + 1) = Nx - 'IIICJIO X-XHTOB 
IVQ(JSPMU + 2) = Ny - 'IHCJI0 Y-XHTOB 
JSPMX = LVQ(JSPMU - 1) - nepBblii: aµ;pec nepBoro X-xnTa 
VQ(JSPMX +I)= NnrrocK.*103 + NKaHarr., l=l, ... ,Nx 
JSPMY = LVQ(JSPMU - 2) - nepBbIH a;a;pec nepBoro Y-xnTa 
VQ(JSPMY +I)= NnrrocK.*103 + NKaHarr., l=l, ... ,Ny 

8. PaooTa c nporpaMMOH GEATORS Ha VAX, 
IBM PC AT386/486 H Ha EC-8BM 

IIporpaMMa GEATORS nocTaBJieHa Ha 8BM EC-1066, VAX n Ha IBM PC AT386 / 486. 
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,nm1 pa6oTbl Ha EC -1066 Ha µ;ncKe 191 MawnHbl C897001 Haxop;.!ITC.!I qiai'mbl: 

GEATORS CARDS .. 
GEATORS CRADLE 
GEATORS TXTLIB 
GEATORS DAT 
GEATORS EXEC 
GEANUC TEXT 

- qiaii:rrbl p;rr.!I pa6oTbl c nporpaMMoii: Moµ;errnpoBaHlllI 

TESTOR FORTRAN - nporpaMMa 'ITeHHJI ZEBRA-qiai'ma, ::mnncaaHoro B 
nporpaMMe Mo;a;eJIHpoBaHH.!I GEATORS. 

,nrr.!I pa6oTbl Ha VAX-8350 B p;IIpeKTopnn DISK$ SE:[SHABRATOVA] Haxop;.!ITC.!I 

<f>ai'mbl: 

GEATORS.PAM 
GEATORS.CRA 
GEATORS.OLB 
GEATORS.DAT 
GEATORS.COM 

TESTOR.FOR 

- <f>ai'mbl µ;JI.II pa6oTbl c nporpaMMoii: Mo;a;emipoBaHH.!I 

- nporpaMMa 'ITeHU.!I ZEBRA-<f>aii:rra, 3anucaaHoro B 
nporpaMMe Moµ;emipoBaHirn GEATORS. 

,nrr.!I pa6oTbl Ha PC ncnoJib3YIOTC.!I qiai'trrbl: 

GEATORS.CAR 
GEATORS.CRA 
GEAT-LIB.LIB 
GEATORS.DAT 
GEATORS.LNK 

TESTOR.FOR 

- <f>aiirrhl p;rr.!I pa6oTbl c nporpaMMoii: Moµ;errnpoBaHH.!I 

- nporpaMMa 'ITemrn ZEBRA-<f>aiirra, 3anncaaaoro B 
nporpaMMe Moµ;errupoBaHirn GEA TORS. 
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