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BBegenne 

Onb!T nccnegoBannii: KBapKoBoii CTPYKTYPhI HyKnona noKaob!BaeT, "ITO pocT :meprim 
nenTOHOB H IlOBb!WeHne TO"IIIOCTH H:JMepeHHH npHB0j:I.IIT K o6napy)KeHHIO H0BbIX acpcpeK

T0B, cnoco6cTBYlOT nony"IeHHlO geTanbHOH IiHq>OpM~HH 06 HMilYlibCHbIX pacnpegeneHH.IIX 

KBapK0B H rn100H0B B nyKnone,pacwnp.!IeT HHTepBan nepegaHHbIX "!eTblpexnMnynbCOB j:llI.II 

npoBepKH npeµ;cKaoanHii: KBaHTOBoii xpoM0AHHaMiiKH (KX,I{). 
IlpH HccnegoBaHHH CTPYKTYPhI HYKlI0HOB rnaBHhIM npeHMy~eCTB0M ncnonb:J0Bamrn 

rny6oKoHeynpyroro paCCe.lIHH.II nenTOHOB .IIBlI.lleTC.II TO, "ITO BC.II Hccneµ;yeMM HHcpopMal.\H.II 

MmKeT 6b!Tb nony"IeHa C IlOMO~blO AaHHhIX O xapaKTepHCTilKax HaneTaio~ero H pacce.lIH

HOro nenTOHOB, KOTOphie j:IOlI)KHhI 6hITb H:JMepeHhI c BhICOKOH T0"IHOCTblO. TopOHj:IMbHhIH 

)Kene::inhiii cneKTpoMeTp pacnpeAeneHHOro THna[l], ycnewHo ncnonb:JOBaBWHHCJI BCDMS

Konna6op!Ll.\Heii:, .1IBJI.1IeTC.1I gocTaTO"IH0 ageKBaTHhIM gn.11 paccMaTpnBaeMoro Knacca aagaq, 

T.K.: 

• o6ecne"IHBaeT BhICOKYIO a<J>cpeKTiiBHOCTb perHCTp~HH pa!=Ce.lIHHoro nenTOHa BillIOTh 

go MaKCHMMbH0 BOOM0)KH0ro nepeAaHH0ro HMnynbca; 

• /:llIHIIHll.!I MHWeHb rapaHTHpyeT BhICOKYlO CBeTHM0CTb ycTaHOBKH µ;a)Ke B cnyqae HC

nonb:J0BaHH.II B0µ;opoµ;HhIX MHWeHeii:; 

• µ;aeT B0:JM0)KHOCTb oµ;HOBpeMeHH0ro Ha6opa 1J;aHHhIX Ha MHWeH.IIX paoHoro Be~e-

CTBa, "ITO cy~eCTBeHHO CHH)KaeT CHCTeMaTH'l:eCKHe OWH6KH H:JMepeHHH. 

ThaBHhIMH orpaHH'l:eHH.IIMH )KeJie:JHhIX cneKTp0MeTp0B $1BlI.IIlOTC.II Heµ;ocTaTO"IHOe paope

weHHe ( ~ 10%) no HMnynbCY pacce.1IHH0ro JienTOHa H TPJAHOCTH BhinonHeHH.II TO'l:HhIX 

Kann6pOBOK MarHHTHhIX none:lr. 

Ilporpecc, µ;ocTnrHyThiii B nocneµ;Hee BpeMa no coopy)KeHn10 n 11aopa60TKe cBepxnpo

Boµ;.11~Hx MarHHTHhIX CHCTeM, Il0:JBOlI.IIeT CTaBHTh Bonpoc 0 coaµ;aHHH CBepxnpoBOll;.II~llX 

B0:JAYWHhIX T0p0Hll;MbHhIX cneKTf>OMeTpOB, K0T0phie CHHMaioT Bhil;lleyKaoaHHhie orpaHH

"IeHH.II )Kene:JHhIX cneKTp0MeTpOB. B HaCTO.II~ee BpeMa paopa60TaHO npeµ;no)KeHne OKCne

pm.ieHTa (ycTaHOBKa STORS)[2] µ;n.11 npoBeµ;eHH.II npel.\H:JH0HHhIX naMepeHnii cTpyKTyp

HhIX cpyHKI.\Iill HyKn0H0B Ha Boµ;opogHoii:, µ;eii:TepneBoii: II AP· T$l)KellhIX MHWeH.IIX, KOTOphiii 

no:JB0lIHT Ha Ka"!eCTBeHH0 HOBOM yp6BH~ H:JMepHTh KOHCTa1iTy CHlibH0ro B:JaHMOµ;eii:CTBH.II 

a. ( ~ 1 % ) npH HeCKOllbKHX :JHa'IeHH.IIX nepeµ;aHHoro 'l:eThipexnMnynbca BnnoTb AO MaK

CHMMbH0 B0:JM0)KH0ro Ha µ;eii:CTBYIO~HX ycK0pHTeJIJIX H npoaepHTb COOTBeTCTBYIO~ne 

npeACKaoaHH.II KX,I{, a TaK)Ke n0lIY'J:HTb napTOHHhie pacnpeµ;eneHH.II, Heo6xoµ;nMhie µ;n.11 
aHannaa µ;aHHhIX ,c cynepKonnaii:AepoB (LHC, SSC). Paopa6oTKa npoeKTa no coaµ;aHn10 



STORS Tpe6yeT Tlll,aTellbHb!X pactJeToB aKcenTaHca, panpema101.ll,en cnoco6HoCTII cneK

TPOMeTpa no KJIHeMaTJI'leCKJIM nepeMeHHb!M JI on;eHOK CUCTeMaTH'leCKHX norpemHOCTeii 

B CTpyKTypHb!X q>yHKD;lliIX. 
O6hl'IHO rnaBHOll n;ellblO 3KcnepJIMeHTOB no rny6oKOHeynpyroMy pacceHHIIIO nenTOHOB 

.l!Bll.lleTCJI m:mnetJeHJie CTpyKTypHb!X q>YHKD;JIH HYKlIOHOB ll HX nocneµ;yIOl.ll,Jill aHaJIH.:3 . .D:Ba

)Kµ;bl µ;Jiq>q>epeHD;JiaJlbHOe ce'leHJie rny6oKoHeynpyroro pacceHHlI.11 MIOOHa Ha HYKlIOHaX B 

oµ;Hoq>OTOHHOM npJI6J1mKeHJIJI CB.11.:laHO co CTpyKTypHb!Mll q>yHKD;ll.l!Mll HYKJIOHa COOTHO- .... 

meuneM 

d2u 41ra
2 

{ Q2 y1Ei + Q2 
} 2 

dQ2 dxB = Q4xB l - YB - 4E~ + 2E
0 

(R(xB, Q2 ) + 1) F2(xB, Q ), 
(1) 

rµ;e a-aneKTpoMarHllTHM KOHCTaHTa crumn, Eo-nepBll'IHM aHeprn.11 MIOOHa, Q2 -KBaµ;paT 

tJe!l'b!pexnMnynbca, nepeµ;aHHOrO OT MIOOHa HYKlIOHY' X B ll YB- CKellJlllHrOBble nepeMeHHble 

EbepKeHa 11 R(xB, Q2 ) 11 F2(xB, q2)-cTpyKTYPHhle q>yHKn;nn HyKnoHa. B na6opaTopHOll 

CJICTeMe KOopµ;nHaT KllHeMaTl!'lej:Klle nepeMeHHble Q2
' XB ll YB CB.11.:laHbl MelKµ;y co6oii 

COOTHomeHlliIMll 

Q2 = 4E0E'sin2(8/2), XB = Q2/2M11, 11 = Eo - E', YB= 11/E, (2) 

rµ;e E' n 8-3Hepr11.1111 yron pacce1tHHOro MIOOHa 11 M -Macca HYKllOHa. B 3KcnepnMeHTe E 0 

naMep.11eTCJI c noMOl.ll,hIO nytJKOBoii: CTaHD;llll, a E' 11 B!- c rioMOlllhIO cneKTpOMeTpa.Hs12/· 

Bll/l:HO, 'ITO Bee OCTaJlbHble Kl!HeMaTn'leCKlle nepeMeHHbie Bbipa)KaIOTCJI 'Iepea YKa::JaHHble 

1mMep.11eMble Bellll'll!Hbl. Omn6Kll CTpyK'i'ypHbt)C q>yHKn;nii: aaiillC.IIT OT 'leTblpex OCHOBHblX 

q>aKTopoB: CTaTllCTllKll, CTa6llllbHOCTll ycJIOBlill 3KCnepnMeHTa (ycKopl!Tellb,nytJOK, anna

paTypa ), panpemeHWI no Kl!HeMaTntJecKnM nepeMeHHb!M (E' 11 B; XB 11 YB, Q2 
11 xB) n 

norpemHOCTll Kann6poBOK annapa.Typb! (µ;eTeKTOpoB, MarHllTHOro noJIJl n µ;p.). 
B aToii 'lacTJI pa6oTbl npeµ;cTaBneHhl proynhTa.Thl pactJeTOB panpemaIOl.ll,eii cnoco6-

HocTJI cneKTpoMeTpa STORS no KJIHeMaTJI'leCKJIM nepeMeHHhIM, nonytJeHHhle c noMOl.ll,hIO 

Moµ;ennpoBaHJI.11 co6b!TJIH rny6oKOHeynpyroro pacceHHJI.11 MIOOHOB JI BOCCTaHOBJleHll.11 UM

nynbca II yrna pacceHHHOro MIO0Ha C ytJeTOM B03MOlKHb!X 3q>q>eKTOB OT MHOrOKpaTHoro 

pacceHHll.11, noTepb aHeprllll ll KObpµ;JIHaTHOH TO'IHOCTJI µ;eTeKT0pOB 'laCTllD;. 

1. CneKTpoMeTp 

Ha pnc 1. npeµ;cTaBJleHa cxeMa KOHq>nrypan;nJI CBepxnpoBoµ;.111.ll,ero TOPonµ;anhuoro 

CneKTpoMeTpa (STORS), KOTopaa Jicnonbaoaanacb µ;n.11 uaytJeHJIH panpema101.ll,en cnoco6-

HOCTll no_ KllHeMaTJI'leCKIIM nepeMeHHb!M. 
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RUN NR 1 18/ ,J/92 EVENT NR 15 
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BEAM STATION 

y 
FORWARD MUON IDENTIFICATOR 

I' TARGETS- SPECTROMETER TOROIDAL SPECTROMETER 

Porometer• of t.hl• •vent EO- 300.000 
z XB- o.6J;e 0-•Z• 243.810 

IRIS-melo STORS-simul Energy of aecond Muon - 94.17~ 

Puc.l CBepxnpoBoµ;.111.ll,uii TOPouµ;anhHblii: CneKTpoMeTp(STORS). 

CneKTpoMeTp COCTOUT ll3 cneµ;yIOl.ll,llX OCHOBHb!X 'laCTeii: ny'IKOBOll CTaHl.\llll, 3alll,l!Tbl OT 

rano nytJKa, MumeHeii, nepeµ;Hero cneKTpoMeTpa, Topouµ;anhHOro MarHllTHoro cneKTpo
MeTpa JI MIOOHHOro uµ;eHTllq>UKaTopa. 

Ily'IKOBM MIOOHHM CTaHD;ll.11_. coµ;eplKIIT µ;Ba perllCTpllpyIOl.ll,IIX 6noKa, COCT0.111.ll,IIX 113 

x-n y..:imopµ;nHaTHb!X llJIOCKOCTen. EnoKll panHeceHhl Ha paCCTO.l!Hlle 300M. PerncTpnpy10-

lll,llMll aneMeHTaMll .IIBJI.IIIOTC.11 CD;llHD;llJIJI.IITOpb! C ce'leHlleM 0.7 X l.2cM2 • 

B Ka'IeCTBe MllllieHeJi llCnOllh3yeTCi! BOCeMb __ nocneµ;oBaTeJlbHO pacnOJIOlKeHHblX B n;en

TpallbHOM OTBepCTllll no OCll cneKTpoMeTpa D;UllllHµ;poB c paµ;nycoM 12.5cM H µ;mmoi't 
500cM. 

Ilepeµ;HHll cneKTpOMeTp l!MeeT q>opMy BOCbMllrpaHHOH llplI3Mbl C BHelliHIIM paµ;nycoM 

250cM u BHYTpeHHllM OTBepCTlleM paµ;uycoM 20cM H coµ;eplKllT ceMb · perucTpupyIOl.ll,IIX 
6JIOKOB µ;eTeKTopoB, panµ;eJICHHb!X Ha B0CeMb ceKTOpOB-OKTaHTOB, l!MeIOl.ll,IIX q>OpMy Tpa
nen;m1. KalKµ;blii: OKTaHT coµ;eplKllT Tpll IllIOCKOCTll perucTpan;m1 x, U ll W, npll 3T0M U II 

w noaepHyTbl ua 67.5° u 112.5° OTHOCJITellbH0 OCll x, CO0TBeTCTBCHH0. 

Toponµ;anhHhIH MarHl!THhlll cneKTpoMeTp cocTOl!T ua Tpex cynepMoµ;yneii µ;mmoii 12M 

Ka,Kµ;hlll, pacnonoJKeHHb!X Ha paccTOi!Hllll 70cM µ;pyr OT µ;pyra. BnemHHH paµ;nyc cynepMo

µ;ynen paBeH 250cM, BHYTPCHHllll y nepBb!X µ;Byx ~ 54cM, a y TpCTbero - 20cM. MarHIITHOC 

none coaµ;aCTC.11 CBepxnpoBoµ;Hlll,llMll np.11MoyroJ1bHb!Mll o6MOTKaMn. CTpyKTypa µ;eTeKTO

poB B cynepMoµ;yne uµ;eHTlltJHa cTpyKType nepeµ;nero cneKTpoMeTpa. 
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M!OOHHblll up;eHTllqlllKaTop cop;eplKllT JKeJie.JHble GnoKII )l;Jlll nornoll.\eHllll 'IaCTllll aµ;

pOHHoro JlllBHJI ll p;eTeKTOpbl p;rui perncTp~llll M!OOHOB, npornep;umx qepe:J ap;poHHble 

qll!JlbTpbl. 
Ilpn H:Jy'leHllll CBOllCTB cneKTpoMeTpa llCilOJlb:JOBaJIOCb p;Ba BapnaHTa onncaHllll npo-

CTpaHCTBeHHOro pacnpep;eneHllJI MarHllTHOro nonJI B cynepMop;ynllx: 

• none OT TOKOBblX o6MOTOK B TeKyll.\ell TO'!Ke onpep;eJIJIJI0Cb no cpopMyne 

B = 19 + 13 * 10-5 * R2 - 51 * 10-3 * R, rp;e R = (x2 
+ y

2
)

1l2; 

• Heop;Hopoµ;Hoe no BCeM TpeM KOMnoHeHTa.M none, Bbl'lllCJieHHOe Ha 0CHOBe nporpaMMbl 

MAGSYS[3] c y'leToM BKnaµ;a oT np.11MonnHellHblX n Kp1rnonnHenHblX 6pycKoB c npJI

MoyronbHblM ce'lettneM, oap;aBanOCb DHa'leHll.llMll ttanpJilKeHHOCTll B qlllKCllpOBaHHblX 

J;JJIOBblX npocTpaHCTBeHHblX T0'!Kax. YoJIOBble TO'lKll Bbl611panllCb C nepeMeHHblM 

waroM B DaBllCllM0CTll OT CTeneun Heoµ;Hopop;HOCTll nonJI TaKllM o6paooM, 'lT06bI 

npn Bbl'lllCJieHll.llX DHa'leHllll noJI.11 B npoMelKYTO'lHblX TO'!Kax BHOCl!JlaCb ueona'lll

TeJibHall own6Ka. Pacnpep;eJieHlie M8XHllTHOll llHAYKllllll B ueHTpe TpeTbero cynep

MOAYJIJI B DaBllCllMOCTll OT R n cp npep;cTaBJieH0 Ha pnc. 2. 

70 -::J."" . 11f'i~ ~ 

~o 

40 

30 

20 

10 

0 ---"'i' "l'll~ll.µ._ 

2 

MAGNET MAP 
1. 

Pnc.2 .IIpnMep pacnpep;eneHllll MarHnTtton 1rnp;yK1lllll, 
I 
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2. OnepaunoHHO-BbI'lncnnTeJibHM cpep;a. 

.Il:rrJI pewenuJI oap;a'IH Mop;em1poBaHllJI BKcnepnMeHTOB no rny6oKoHeynpyroMy pacceJI

HIIIO MIOOHOB Ha cneKTpoMeTpe STORS ncnonb:JyeTC.11 Heop;Hopop;HM ABYXMaw11HHM cu

cTeMa (EC-1066 - PC-386(33)), nooBOJI.11!011.\all eq,cpeKTllBHO ncnorrbDOBaTb BDallM0p;onon

HJIIO!l.\He BODMOlKH0CTH ueHTpaJibHon u nepcoHanbHon 8BM. Ha EC 8BM c np1IMeHeH1IeM 

naKeTOB nporpaMM [4], [5], [6),[9] Bbin0JIH.lleTC.11 perneHIIe np.llMOll II o6paTHOll oap;a'l, co

op;aHIIe 6aobI p;aHHbIX, BKJIIO'laIO!l.\eH peoyJibTaTbI Mop;en1IpoBaHllll B Ton n1I60 nHon cpopMe. 

Ilo CKOpOCTHbIM KOMMYHllK~ll0HHblM lllIHllJIM 6aoa l];aHHblX nepep;aeTC.11 Ha PC-386, rp;e c 
ncnorrbD0BaHIIeM PAW [7] n IIPIIC [8] ocyll.\eCTBruieTC.11 IIHTepaKTllBHblH aHanlI3 II rpa
qllI'lecKoe npep;cTaBlleHne peayrrbTaTOB. Ha Ha'!MbH0M oTane pa6oT PC-386 1IcnoJib30-

Banacb p;JIJI coap;aHllJI Bap1IattTa nporpaMMbI reHep~nn co6blTllll B BATCH-pelKnMe, a 

TaKJKe paDBIITllJI rpaq>II'leCKoro npep;CTaBlleHllJI proyllbTaTOB B pelKIIMax npllMOro Bbl

B0p;a IID06palKeHllJI Ha BKpaH H coop;aHllJI MeTaq>anrra. B paMKax BTllX pa6oT coap;aHa 

HOBM Bepc1tJI ymtq:>IIlllIPOBaHHoro 6aooBoro rpaq>n'lecKoro naxeTa BP LOT( G PLOT), HO

BbIM CBOIICTBOM KOTOporo JIBJIJieTC.11 aBTOMaTll'leCKall ap;anTalllIJI Ha paDHbie TIIIlbl BIIp;eo

ap;anTepoB. BblllO pap;IIKaJibHO ycc>BepweHCTBOBaHO q>opMMII30BaHHOe onlICaHIIe ycTaHo

BKII, onTllMll3llpOBaH npouecc Tpacc1IpOBKll co6bITllH, l];JIJI 'lero HCilOJlb30BaJIIICh cpep;CTBa 

BHernHen napaMeTpna~n cncTeMbI GEANT [9], noBbIWeHa IIHq>opMaTIIBHocb rpaq>II'le

cKoro II306pa,KeHllJI C06bITIIll. B peayrrbTaTe BbinOJIHeHHbIX pa6oT nporpaMMa reHepa

lllllt( Tpacc1IpOBKa+rpaq>1IKa) CTMa He CTOllbKO o&beKTOM paDBIITllJI, CKOJlbKO HHCTpyMeH
TaJibHbIM cpep;cTBOM. 

Bap1IaHT nporpaMMbl reHepnpoBaHIIJI co6bITllll Ha EC 8BM [18) llBJIJleTcll npllMbIM 

aHanoroM pa6o'len: Bepcnn p;rrJI PC-386. Ilpn nop;roToBxe nporpaMMbI Mop;en1IpoBaH1IJI Ha 

EC 8BM Y'llITbIBanncb cnep;y!Oll.\lle npep;nocblJIKII, ycnoB11JI II o6cTOJITeJibCTBa: 

• MaccOBbrn, BpeMlleMKllll ll pecypcoeMKIIII xapaKTep M0HTe-Kapno-npoueccoa• reHe

p1IpoBaH1IJI co6blTIIll. 

• KorrrreKTllBHblll xapaxTep paoBHTllJI ll ncn0Jib30BaHllJI MOp;eJIIIPYIOU\llX nporpaMM 

cneu11anncTaMll paoHbIX npoqmneii:. 

• OTHOCllTellbHO BbICOKall 060611.\eHHall Bbl'lllCJillTeJibHall MO!l.\HOCTb ( CKOpOCTb ueH

TpanbHOro npoueccopa + o&beM 3ail0MllH8lO!l.\lIX ycTpOllCTB ) H Hap;elKHOCTb llH

TerpnpoBaHHoro MHoroMaWllHHoro KOMnJieKca EC 8BM OII.HII. Hannqne HMJI, 

All;IIY n T.n. c npueMJieMbIMH eKcnnyaT~llOHHbIMH napaMeTpaMu. 

• PaoBllTall, Hap;elKHall, xopowo OTllalKeHHall q>OpTpaHHall cpep;a nporpaMMllpOBaHllJI, 

K TOMY )Ke cyll.\eCTBeHHO npeBOCXOAJI!l.\all ncnollb3yeMy!O Ha II8~M cpep;y, KaK no 

xapaKTepllCTHKaM TpaHCJI.llTopa, TaK II pep;artTopa CBJI3ell. 

• Hann'lne YJ:I06HblX cpep;cTB p;ocTyna K 8BM (µ;eC.11TKH TepMHHaJI0B n IIX aMynJITo

poB [10), BKllIO'laJI KOMMYHllK~llOHHble n TepMllHaJibHble cpep;CTBa, llMe!Oll.\HeCJI B 
cocTaBe pa6o'lnX MecT nollb:JOBaT~rreii:). · · 

• Hann'lne Iiap;elKHOH cKopocTHOH CBJI3ll EC 8BM n II8BM[ll]. 

• PaoBllTble cpep;CTBa aBTOCOnpoB0lKp;eHll.11 MacCOBblX npoueccoB [12). 
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• KpyrnocyTO'IHoe onepaTopHoe 06cnyi1nrnam1e n !llTaTHM HHlKeHepHM nop;p;eplKKa 

IJ;eHTpallbHhIX 8BM, 'ITO B CO'IeTaHHH C 60llblllllM KOlIH'IeCTBOM TepMllHalIOB o6cc

ne'IIIBaeT p;ocTyn B mo6oe BpeMn K "nepcOHallbHb!M BllpTyaJibHh!M MalllHHaM." 

• HanaiKeHHOe IJ;eHTpalIIIDOBaHHOe conpoBOlKp;em1e 6a:JOB0ll nporpaMMHOll cpep;h!, BKlIJO

'IaJOw;e11 6n6nnoTeKy nporpaMMHhIX Mop;yneii n naKeToB npnKnap;HhIX nporpaMM. 

BhI'IHClIHTellbHhill HHp;eKc 8BM EC-1066 n pnp;a p;pyr11x Ma!llIIH, nony'IeHHbill Ha oa

p;a'Iax, pe!llaeMhIX c ncnonhoOBaHHeM naxeTa HBOOK, np1rnop;uTcn B coo6w;emm [8]. B 
Ta6mIIJ;e 1 HaCTO.IIl.ll;ell pa60ThI npHBOIJ;.IITC.II peoynbTaTbI TallMHpOBamrn nporpaMMbI re

HepupoBaHU.II co6hIT11ii: Ha PC-386(33) n EC-1066 cooTBeTCTBeHHO. 

Ta6mn,a 1 

XpoHoMeTpH'leCKHe AaHnble nporpaMMbl reHepHpoBaHU.H co6bITUH STORS 

8BM 

PC 386(33) 

EC - 1066 

t • ., fj Ilev 

1.3c O.?c 1000 

0. 7c 0.4c 1000 

liHp;eKC 

1 

1.9 

8KcnnyaTaIJ;l!OHHhie xapaKTepllCTl!KII nporpaMMhI Ha EC 8BM OKa:Jalll!Cb np11eMne

MbIMII IJ;ll.lI pe!lleHl!.II U:p.lIMOll OaAa'IH ( reHepnpoBaHHH co6hITH:U ) B CHCTeMe Mop;en11-

poBaH1I.II aKcnepnMeHTallbHhIX nccneµ;oBaHnii: riiy6oxoHeynpyroro paccenHH.II MJOoHOB Ha_ 

cBepxnpoBOAHl.ll;eM TopoHAaJihHoM crieKTpoMeTpe STORS. Y'IaCTHl!KaMn coTpYAHH'IecTBa 

STORS nporpaMMa reHepnpoBaHHH co6hITH:u nocTaaneHa Ha cyw;ecTBCHHo pa:Jllll'IHhIX 

T11nax 8BM (VAX, PC 386,486; EC 1037, 1066). 

EC 8BM ncnollbOOBallaCb Ha Bcex ~Tanax pa:3pa6oTKH n npnMeHeHH.II MaTeMaTn'Ie

CKOI'O o6ecne'IeHH.II All.II pe!lleHnn o6paTHOll oaAa'In: peKOHCTPYKlJ;H.IIj onpep;eneHue napa

MeTpoB co6bITHll, onpep;eneHne paope!lleHHH OKCnepnMeHTa, TO'IHOCTHhIX xapaKTepHCTIIK 

11 aKcenTaHca axcnepnMeHTallbHOll ycTaHOBKH, cncTeMhI o6pa6oTKll B IJ;enoM n OTgenhHhlX 

KOMnoHeHTOB . .D:nJI Bceii: nporpaMMhI MOAennpoBaHHH Tpe6yeTcn OKono 12 MB onepaTn

BHoii naM.IITH, a BpeM.II reHepnpoBaHH.II co6hITllll n OIJ;eHKH KllHeMaTH'IeCKHX nepeMeHHhlX 

lli3MeH.IIeTC.II OT 2 c AO 6 c B OaBHCHMOCTH OT BapnaHTa MarHHTHOI'O non.II cynepMop;yneI1. 

3. MeTOIJ;HKa OIJ;eHKll KHHeMaTH'IeCKHX nepeMeHHb!X 

licxOAHOll 1mcpopMaIJ;Heii: All.II onpep;eneHHH napaMeTpOB co6b!TIIll cnylKaT oaperIICTpn

poBaHHhJe p;eTeKTopaMn cynepMoAynei\: Koopp;11HaTbI TpaeKTOpnii pacce.l!HhIX MJOOHOB (X ). 
(Y) II cp1m11'IecKne xapaKTepIICTIIKII pa6o'Ieii: cpep;hI. O'IeB11p;Ho, 'ITO c y'IeTOM no11cK0Boro 

xapaKTepa pa6oT Heo6XOAIIMhie anropnTMhI AOlllKHhI lICI'KO ap;anTIIpoBaTbC.ll K MeH.l!IO

lll;llMC.ll ycnOBll.lIM, 06naAaTb BhICOKIIM 6b!CTpOAeii:cTBlleM II o6ecne'IHBaTh, no Kpa11He11 

Mepe, npaKTH'IeCKYJO COCTOHTellbHOCTb OIJ;eHOK Heo6xop;lIMbIX napaMeTpoB. 
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OcHOBHbJe oco6eHHOCTI! p;aHHOll oap;a'Ill COCTOnT B Halll!'Il!I! ClIOlKHOI'O t.rnI'HllTHOI'O 

non.II, OaMeTHhIX pacce1rnaJOw;11x CBOiiCTBax pa6o'Ieii cpeAhI II Tpe60Bam111 Bb!COK01"1 TO'I
HOCTII onpep;enemrn Heo6xop;HMhIX napaMeTpoa. · 

IlapaMeTpbI TpaeKTOIJllll onpep;ell.lillllCb MeTOAOM, pa:3llll'IHble MOAI!!pllKaIJ;Ull KOTOporo 

npep;nmKeHhI B pa6oTax [14] - [17]. 8TH MOp;mp11KaIJ;llll OTllll'lallllCb, B 'IaCTHOCTH, anro

pnTMaMI! y'IeTa Pa:Jllll'IHhIX BOOMyw;aJOl.ll;IIX cpaKTOpOB II annpOKCHMaHTaMll TpaeKTOpuii: 

• HeOp;HopoAHOe MaI'HllTHOe none; cnnaHHhI All.II annpoKCHMaIJ;llll TpaeKTOpllll [14]; 

• ·Heop;Hopop;Hoe none, noTepn 0Hepru11; Ky611'IecKan napa6ona B Ka'IecTBe MOAenu Tpa
eKTopnu [15]; 

• HeOAHOpop;HOe none, n0Tep11 :meprm1, KYlIOHOBCKOe pacceJIHllej KYCO'IHO- nom!HOMI!-
allhHan annpoKCHMaIJ;nn (16]; · 

• HeOAHopop;Hoe none, noTepII aHeprnn; Ky6n'IecKan napa.6ona (17]; 

• HeOp;Hopop;Hoe none, noTep!l 0Heprn11, KYlIOHOBCKoe paccenm1e; nomrnoM He Bbl!lle 

n.l!TOll CTeneHH llll6o cnnauHhI 'rpeTbeI'O nop.lip;Ka(p;aHHM pa6oTa). 

Baep;eM AeKapTOBY CIICTeMy KOOpp;l!HaT X y z TaKy10, 'ITO OCh Oz HanpaaneHa no 

ny'IKY II npoXOAIIT 'Iepeo IJ;eHTp ycTaHOBKlI. PacCMOTpl!M BeKTOp napaMeTpOB 
P(xo,Yo,ax,ay,p), rp;e 

xo - x-1mopA11HaTa TpaeKTopn11 Alln z = zo; 

Yo - y-Koopp;11HaTa TpaeKTOpllll All.II Z = Zoj 

ax-yrn0B011 Ko0cpcpllIJ;HeHT B nnocKOCTlI XOZ; p;ll.lI z = zo; 

ay-yrnoBoi'i Ko0cpcpnIJ;IIeHT B nnocKOCTH YOZ; All.II z = z0; 

p -oHa'IeHne nMnynhca B TO'IKe (xo, Yo, zo). 

C11cTeMe o6hIKHOBeHIIhIX Allq>cpepeHIJ;HallbHb!X ypaBHem1ii BTOporo nop.1Ip;Ka, OIIIICb!BaJO

w;nx IJ;Bllll{eHlle 'IaCTI!IJ;bl B MarHHTHOM none, COOTBeTCTByeT ClICTeMa lIHTerpanhHblX ypa
BHeHmi: 

rp;e 

{ 
x = Xo + ax(z - zo) + lA1(z), 

Y =Yo+ ay(z - zo) + {A2(z), 

A1(z) = 1::: 1::: F(v)dvdu, 

A2(z) = 1::: 1::: G( v )dvdu, 

F( ) = f(x',y',B.,,Bv,B,) 
z - 1-E(p,z)/p ' 

G( ) = g(x',y',B.,,By,B,) 
z - 1-E(p,z)/p ' 

E(p, z) - cpyHKIJ;Un OHepreTl!'IeCKl!X noTcpb, 

f(x', y', B.,, By, B,) = ~(1 + x'
2 + y'2 )

112 [y1 B, - (1 + x'2 )By + x1y'B.,j, 

( 1 1 B B B ) _ e ( 12 12)1/2 [(l ,2)B -'B _, 1B ] 9 X , Y, x, y, • = ~ 1 + X + Y + Y x - 1. z - X Y y . 
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,I(mr Bhl'UICneHilll p Hcnonb3yeM l!TepaUIIOHHYIO npoueµ,ypy, npUMCHJlll Ha Ka;Kµ,oii l!Tepa-
Ullll o6o6~eHHb!H MeToµ, nanMeHbwux KBaµ,paToB. HatianbHbie oueHKll x',y',Bx,fly,B.,p 
11,nll Bhl'll!CneHI!ll noBTOpHb!X IlHTerpanoa A1(z), A2(z) nony<raeM, annpoKCHMllpyll npoeK
UHll TpaeKTopuii Ha nnoCKOCTil XOZ, YOZ nonnHoMaMH He·ab1we nJIToro nopnµ,Ka nnGo 
cnnaiiHaMil. TeKy~ee 3Hatiemi:e p Bb!'lHCnlleTCJl B proynbTaTe peweHI!ll CHCTCMbl HOpMMb
Hb!X ypaBHeHHH [ET. D-1(V). E). p =ET. D-1(V). VT, 
rµ,e 

E-cTpyKTypHan MaTpnua, COOTBeTCTBYIO~all CHCTeMe (3); 

D(V)-KoaapnaunoHHall MaTp1iua Il3MepeHnii V, ytiuTb!BaIO~M KoppenJiun10 
norpeWHOCTCH TO'ICK TpaeKTOpllll [19); 

V:XUY. 
Haiiµ;eHHOe :rnatieHne P Hcnonb::iyeTCJI µ;llll yTotiHeHHll A1 ( z) u A2 ( z ), nocne tiero BbmonHn

eTCJI cne11,y10~all HTepauHll Il T.11,. µ;o 11,0CTlDKeHilll Heo6XOll,IlMOII TO'lHOCTil onpeµ,eneHI!ll ft. 

4. ProynbTaTb! oueHKII .KilHeMaTII'leCKHX nepeMeHHbIX, 

Moµ,enupoBaHue co6b!Tllll a cneKTpOMCTpe BhlnOnHJlllOCb paBHOMepHblM pa::ib!rpbIBa
HileM no KilHeMaTil'ICCKilM nepeMeHHb!M XB Il YB a IIHTepaanax O < XB < 1 Il O < YB < 1 
no aceii 11,nnHe MilWCHil (8 x 5M) c npoaepxoii ycnoam"i KnHeMaTHKil rny6oKoHeynpyroro 
pacceJIHllll no qiopMynaM (2). Aai,mmIIpOBMIICb TpaeKTOpmr pacceJIHb!X MIOOHOB, He ne
peceKaIO~IIe o6MOTKII MarHHTOB u ::iaperucTpIIpOBaHHb!e, KaK MIIHIIMYM, 'lCTblpbMll 11,e
TCKTOpaMII cynepMoµ;yneii. B KatJeCTBe oueHKil pa::ipeweHIIJl ucnonb30Ball0Cb COOTHOWeHIIe 

I:::,. V v .. OAem. - Vpe][OHCTl'Y"'ll"' 

v = v .. OA•rn. 
(4) 

rµ;e V - COOTBCTCTBYIO~all nepeMeHHall (µ;nll p II 9-peKOHCTpyupoBaHHM MeTOll,OM, onll
caHHb!M a pa::iµ,ene 3; µ;nll XB, YB, Q2 -Bb!'IIICJieHHall no q>OpMynaM (2)). Ha nepBOM 
0Tane II3y'lanacb KOHq>IIrypaumt ycTaHOBKII,npeµ;cTaaneHHM Ha puc.1,c nepab!M aapHaH
TOM MarHIITHOrO nonJI. Cpeµ,Hee BpeMJl o6pa6oTKII co6b!Tllll MeHJinocb, B 3aBIICIIMOCTH OT 
ycnOBIIH, OT 0,6ceK µ;o 1,3ceK. B Ta6nuue 2. npIIBeµ,eHhl IIHTerpanbHb!e xapaKTepHCTIIKll 
pacnpeµ,eneHilll aenn'IHHhl !:::,.p/p:-RMS, MV - CTaHµ;apTHoe OTKnoHeHHe 11 cpeµ,~ee, a 11 a 
- napaMeTpbI raycc11aaa, annpoKCilMHpy10~ero nony<teHHoe pacnpeµ,eneHIIe. 
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Ta6nmi;a 2 

XapaKTepIICTHKII CTaTHCTH'leCKoro pacnpeµ;eneHIIJI t::.p/p 

YcnoBirn "iHC!IO 
co6hlTHii 

CTanfu"pTHaH 
oum Ka CMe~enHe 

l. Heoµ.Hopoµ.noe RMS=0,001 MV=-0,0001 
MarnHTHoe none 690 a-0,0006 a -0,0002 

2. (l)+Eiw 693 RMS=0,00122 MV=0,00203 
· u-0,00114 a-0,00203 

3. (l)+C,cat 693 RMS=0,00428 MV=0,00003 
a=0,00408 a=0,00012 

4. (1)+(2)+(3) 695 RMS=0,00420 MV=0,00172 
a=0,00420 a=0,00177 

5. (4)+DER Drift ch.N(0;0,1) 665 RMS=0,00564 MV =0,00186 
a=0,00467 a=0,00232 

6. (4)+DER Drift ch.N(0;0,2) 665 RMS=0,00927 MV=0,00194 
u-0,00604 a 0,00251 

7. (l)+Eiou t.i.a 687 RMS=0,00097 MV=0,00009 
a=0,00072 a=-0,00017 

8. (7)+(3)+DERMWPC(0,2) 695 RMS=0,00471 MV=-0,0002 
u-0,00433 a -0,00041 

9. (7)+C,cat t.i.a. + DER Drift ch.N(0;0,1) 665 RMS=0,00533 MV =-0,0000 
a=0,00432 a=0,00010 

10. (9)+DERMWPC(0,2) 695 RMS=0,00453 MV =-0,0002 
a-0,00393 a -0,00033 

11. (7)+(3)+DER Drift ch.N(0;0,1) 1101 RMS=0,01349 MV=0,00099 
a-0,00957 a 0,00063 

12. (7)+(3)+DER Drift ch.N(0;0,02) 1101 RMS=0,00616 MV=0,00063 
a-0,00550 a 0,00060 

13. (12),Eo=600GeV 1789 RMS=0,00934 MV=0,00045 
a=0,00610 a=0,00032 

CTpoKII c nepaoii no µ;aeaaµ;uaTy10 coOTBeTCTBYIOT 0aeprm1 na11,a10~ero MIOoHa Eo = 
300GeV, TpIIHaµ;uaTan cTpoxa cooTBeTCTByeT E 0 = 600GeV. C nepaoii no µ;ec11Ty10 
cTpOKll. 0Hepr1rn pacceJIHoro MIOoHa ne,Kana B HHTepaane 40Ge V $ E' $ 180Ge V, µ;n11 
011,HHaµ;uaToii: ll µ;aeHaµ;uaToii: 40Gev· s E' s 300GeV, µ;nH TpllHaµ;uaToii: 40GeV s 
E' S 600GeV. IlepBM cTpoKa coo'TBeTCTByeT npoxo,Kµ,eHllIO tJaCTilUhl B Heoµ,Hopoµ,HoM 
aKCilallbHO-CllMMeTpII'IHOM MarHHTHOM none. Bo BTOpoii: II TpeTbeir CTpOKe npIIBOp;llTCJl pe
::iynbTaTbl npII "BKITIO'ICHIIII" B npouecce reHepllp0B8.llllll 0HepreTII'leCKIIX noTepb ll Kyno
HOBCKOro pacCellHilll COOTBeTCTBeHHO. 'IeTBepTall CTpOKa COOTBeTCTByeT ycnoBllllM 011,IIO
BpeMeHHoro Bo::iµ;eiiCTBHJl BCelC Bb!WenepetJllcneHHb!X CTOXaCTll'leCKll~ q>llOll'leCKllX q>aK
TopoB Ha 'laCTlley' µ;Bil,KYieyIOCJI B ueoµ;Hopoµ;HoM aKCIIMbHO-CllMMeTpll'IHOM MarHllTIIOM 
none. B nllTOH ll wecTo:ii CTpoKax oueHllBaeTCJI llMnynbCHOe pa::ipeweHlle npu "BKITIO'le
Hltll" OWII60K peritcTpauuu TpaeKTOpllll B npeµ,nono,KeHUII HOpMMbHOro 38.lCOHa owu6oK 
n::iMepeHHJl Tuna N ( a=0, a=0,1 ~M ) u N ( a=0, a=0,2 CM ). Ceµ;hMM cTpoxa cooTBeT
CTByeT cny'laIO ytJeTa 0HepreTutJecxux noTepb npa aoccTaHoaneHuH P, c IIcnonb::ioaaHHeM 
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<PYHKUIUI BHepreTII'leCKIIX noTepb [9]. B BOCbMOII CTpoKe npllBO)VlTCJl pe.::iynhTaTbl npn 

"BKn10'lemu1" Ha eTane reHepnpoBamrn eHepreTU'lecKnx noTepb, KynoHoBcKoro pacceJI

mrn, own6oK 1mMepeHnii:, cooTBeTcTBYIO~nx p;eTeKTopy Tima nponopuuoHanbHaa KaMepa 

c paccTOJIHlleM Me)KAY npOBOllOKaMll 0,2cM, n y'leTe BTHX q>aKTOpOB Ha .nane BOCCTa

HOBneHUJl P. ,I(eBJITaJI n p;eCJITaJI cTpOKII cooTBeTCTBYIOT cnytJaIO y'IeTa KaK BHepreTu

'IecKnX IlOTepb, TaK u KynoHOBCKOro pacceJIHHJl p;irn pa.::inII'lHblX TlinOB owu6oK ll.::JMepe

Hllll. B OCTaBWlIXCJI CTpOKax npuBep;eHbl lITOrOBJ>le oueHKlI lIMnynbCIIOro pa.::ipewemrn. 

TaKHM o6pa.::ioM,p;IDI BHepruu E0 = 300GeV u 40GeV ~ E' ~ 300GeV oueuKa mmynh

cuoro pa.::ipeweun.11 µ;n.11 owu6oK perIICTpauuu TpaeKTopan THna N ( a=O, u~0,1 CM ) 

u N. ( a=O, u=0,02 CM ) ~ (0,95 ± 0,05%) n (0,6 ± 0,05)% cooTBeTCTBeuuo, p;n.11 

E0 = 600Ge V n 40Ge V ~ E' ~ 600Ge V BTa oueuKa µ;n.11 owII6oK perncTpauIIu TpaeKTo

pIIii: Tuna N ( a=O, u=0,02 cM) ~ (0,6±0,05)%. Ilpu aHanorntJuoM MeTop;e onpeµ;enemrn 

l!Mnynhca COOTBeTCTBYIO~a!I oueuKa p;n.11 NA-4 BKcnepIIMeHTa COCTaBn.11na (8 ± 0, 5)% [1], 

a p;IDI HeliTpHHHOI'O · p;eTeKTopa - (5 + 11 ± 0, 5)% [16]. 

IlpuBep;eHHbie p;aHHhle IlOIJBOIDIIOT cp;enaTb cnep;y10~11e Bb!BOp;bI: 

• ua OCHOBe MaTeMaTJI'IeCKoro BKCnepIIMeHTa IlOKa.::JaHa Bb!COKa!I TO'IHOCTb npep;no

)KeuHoro MeTop;a oueHKII nMnynhca; 

• MHoroKpaTHOe xynoHOBCKOe pacce.srnne .IIBlI.JieTC.II OCHOBHbIM q>aKTOpOM BO.::JMy~eHJI.II 

oueHKII nMnynbca; 

• y'IeT MHOroKpaTHOro K)'lIOH/>BCKOI'O pacce.JIHll.lI p;aeT yny'Iweulle oueHKll npnMepHO 

Ha 10%(npu BTOM cpep;uee BpeM.JI o6pa60TKII yBelIJI'IUBaeTC.II Bp;Boe); 

• ucnonbl30)3aHUe p;eTeKTOpOB c own6KOll lllJMepeHII.JI, pacnpep;eneHHOll no HOpManb

HOMY .::iaKoHy Tuna N ( a=O, u=0,02 CM ), o6ecne'lIIBaeT oueHKY nMnynhcHoro pa.::i

peweHu.11 ~ (0, 6 ± o, 05)% B paCCMOTpeHHOll KlIHeMaTH'IeCKOll o6naCTll. 

Ha BTOpOM BTane ll1Jy'Ianacb KOHq>urypaull.lI ycTaHOBKll co BTOpbIM BapllaHTOM Ma

rHIITHOro non.JI, nap;aHHbIM B Bup;e Ta6nnubl. Kax ll Ha nepBOM BTane,aHanll.::lllpOBanUCb 

TpaeKTOpllll pacce.JIHbIX MIOOHOB, He nepeceKaIO~lle o6MOTKll MarHIITOB u naperIICTpll
poBal)'.Hbie, KaK MlIHIIMYM, 'leTb!pbM.II p;eTeKTOpaMII cynepMop;ynen. PerllcTpaumi pacce
J!Hb!X MIOOHOB TpurrepHOll 'laCTb!O ycTaHOBKll He Tpe6oBanacb. AHanll13llpOBanJICb pacc:e
J!Hble MIOOHbI c BHeprue:ii 6onhwe 20GeV. Ha BTOpOM BTane oco6oe BHllMaHue yp;elIJllIOCb 

wary TpaccupOBKII, 6bll10 nony'IeHo, 'ITO HaII6onee onTIIManbHa!I (no TO'IHOCTII II BpeMeHH 

reHepauIIII) Be.llll'IllHa wara - lcM. BhlmI CMop;e.nllpOBaHbI II o6pa60Tallhl 'leTb!pe CTa

TIICTll'IeCKUe BbI6opKII o6~IIM ofueMOM 47500 co6b!Tllll c eueprueii: nap;aIO~ero MIOOHa 

E0 == 300, 600 , 900 n 1200Ge V, npu BTOM '!ncno co6uTnii:, yp;oBneTBOpJ110~nx pauee 

cq>opMynnpoBaHHbIM Tpe60BaHnJIM,COCTaBlllIO 18399. Ha pnc.3 npep;cTaBneuo lIHTerpanb

HOe pacnpep;eneHne Benn'IIIHhl 6p/p, RMS KOToporo paBeH npIIMepHo 1, 3%, a u - 0, 9%. 

,I(nJI ll.::JY'IeHllJl xapaKTepa IJaBllCllMOCTll 6p/p OT p CTpOlllIOCb. p;ByMepHoe pacnpep;enem1e -
6p/p OT p (Ha pnc.4 npep;cTaBneHo nop;o6Hoe pacnpeµ;enemie p;lIJI E0 = 900Ge V), 1rnTepBaJI 
lllJMeHemrn p pa.::i6nBanCJI Ha nop;bIHTepBanbI B 75GeV, n Ha Ka)l(l];OM HIJ HllX BbI'IIIClIJllIJ!Cb 
CTaTllCTU'leCKHe xapaKTepHCTHKll pacnpep;eneHHJl BelIH'IUHbl 6p/p. Ilony'leHHble pe.::iynb
TaTbl npep;cTaBneHbl Ha puc.5a u 56(B naBHCHMOMTH OT yrna pacceJIHoro M!OOHa 8). 
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rIICTpnpyeTCJI TOilbKO TpeTbllM cynepMOAyneM (AnllHa TpeKa ~1O-12M) n, ITO-BllAllMOMY, 

l!HTerpan ITOJIJI npn npnHJITOM paopeweHllU AeTeKTOpOB He llOOBOJIJieT nony'lllTb .6.p/p C 

tteo6xoAnMon TO'IHOCTbIO. YBenn'leHue IIHTerpana nonJI n(nnn) yny'lweHne paopewettnJI 

AeTeKTOpOB ITOOBOJIJIT yny'IWllTb llMITYllbCHOe paopewettne cneKTpOMeTpa. To'lHOCTb BOC

CTaHOBJieHIIJI yrna pacceJIHHoro MIOOHa (} MeHJieTCJI OT 0, 46% AJIJI E0 = 30OGe V AO O, 37% 

AJIJI Eo == 12OOGeV. 
To'lHOCTb oqeHKll XB ll Q2 npeACTaBlleHa Ha pnc.7, OTKYAa BllAHO, 'ITO KOHe'IHOe pao

pewettne AJIJI KllHeMaTU'leCKllX nepeMeHHbIX X B ll Q2 ~ 1 % ll OHO cna6o OaBllCllT OT 0Tl!X 

nepeMeHHbIX, 'ITO BalKHO AJIJI ripeqnonoHHbIX noMepeHnn cTpyKTYPHbIX q>yHKq11:ii. 
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B pa6oTe paccMaTpllBaIOTC.11 MeTOIJ;bI ll pe3ynbTaTbl 011eHKH TO'-IHOCTll onpeµ;eneHHJI 
KHHeMaTII'!eCKllX xapaKTepllCTllK co6bITllll rny6oKOHeynpyroro pacce.lIHll.11 MIOOHOB µ;nJI 
BbI6paHHOll KOHq>nryp~llll crreKTpoMeTpa. Ilpeµ;noiKeHHbie MeTOIJ;bl onpeµ;eneHll.11 napaMe
TpOB TpaeKTOpHii Il03B0lIJIIOT Y'-IllTbIBaTb HennHellHbie aq,q>eKTbl,CBJI3aHHbie C µ;amKeHHeM 
BbICOK03HepreTll'-IHbIX '!aCTlll.\ B cnmKHOM MaI'HHTHOM none npn Bonµ;eiicTBllll TaKHX B03-
MYII.\aIOII.\lIX q>aKTopoa, KaK IlOTepll 3Heprllll, KYlIOHOBCKOe pacce.lIHlle ll norpeIIIHOCTb H3-
MepnTellbHbIX npu6opoB. Ha OCHOBe MaTeMaTll'-IeCKOI'O 3KCnepnMeHTa IlOKa3aHa BbICOKrul 
TO'-IHOCTb npeµ;noiKeHHOI'O MeToµ;a onpeµ;eneHll.11 KllHeMaTll'Iecrmx napaMeTpOB, Il03BOlIJI
IOII.\eI'O peammoBaTb IlOTeHI.\lIMbHbie BOtlMOiKHOCTlI nKcnepnMeHTMbHOI'0 o6opyµ;oaamrn, 
CB.II3aHHbie C BbICOKOll TO'-IHOCTbIO COBpeMeHHhlX Koopµ;1rnaTHbIX µ;eTeKTopoB II paµ;mrnJJh-

14 

Hb!M yMeHbIIIeHlteM Bell.\eCTBa a pa6o'-IeM ofrbeMe ycTaHOBKll . .[(nJI µ;ocTaTO'IHO peanncTll'I
HblX ycnoani'r nKcneprn.teHTa l!TorpaaJI 011eHKa IIMnynbcHoro panpewemrn ~ 1 %. .[(ocTo
aepHOCTb nony•1eHHbIX penynbTaTOB noµ;TBepiKp;aeTC.11, B '!aCTH0CTII, na C'!eT B3allMOnpo
BepKll peIIIeHIIJI rrplIMOll ll o6paTHOII oaµ;a'III MOµ;en11poaam1JI 3KCIIepnMeHTa. 

JlHTepaTypa 
[1] D.Bollini et al. A High Luminosity spectrometer for deep inelastic muon scattering 

experiments. CERN, EP 82-55, 10 May 1982; NIM 204(1983), p.333. 

[2] G.Guyot et. al. Study of Deep Inelastic Scattering Using a Superconducting 

Toroidal Spectrometer (STORS). Letter of Intent, 1991. 

[3] P.G. Akishin, S.B. Vorozhtsov,E.P. Zhidkov. Calculation of the Magnetic Field of 
the Isochroune Cyclotron Sector Magnet by the Integral Equation Method, JINR, 

E9-11859, Dubna, 1978. 

[4] R.Brun and D.Lienart. HBOOKUsers Guide version 4. CERN program library 

Y250, 1988. 

[5] R.Brun and J.Zoll. ZEBRA Users Guide. CERN program library, Ql00, 1989. 

[6] R.Bock et al. HIGZ-High level Interface to Graphics and Zebra. CERN program 

library, Q120, 1988. 

[7] R.Brun et al. PAW Users Guide. CERN program library, Q121. 

[8] A.IO.EoHIOllIKUHa ll µ;p. llPMC-91. KoMnneKc 6anoBbIX naKeToB nporpaMM cTa
THCTll'!eCKoro aHanrma n rpaq>n'!ecKoro npeµ;cTaaneHnn 1rnq,opMa11m1. OIUUI, 

E2-10-91-231, ,I(y6Ha, 1991. 

[9] R.Brun et al. GEANT3, CERN, DD/EE/84-1, September 1987. 

[10] M.M.EacuKoB ll µ;p. IlporpaMMHaJI cucTeMa UNICOM µ;m1 Heoµ;Hopoµ;Horo pac
npeµ;eneHHOI'O llHq>OpMal.\l!OHHO-Bhl'-IllCllllTenbHOI'0 KDMnneKca. 

[11] 

OHJIM, El-10-91-377, ,I(y6Ha, 1991. 

B.M.KpacHocno60µ;11ea n µ;p. OpraHnna11un CBJinll nepcoHanbHbIX 8BM T1ma IBM 
XT / AT c EC 8BM '!epen ycTpoiicTpo rpynnoaoro ynpaanemrn EC-7922. 

OMJIM, Pl0-89-841, .[(y6Ha, 1989. 

[12] B.E.Am1xoBCK11ii 11 µ;p. AaToconpoaoiKp;eH1te Maccoaoi'1 o6pa6oTKll nKcnepnMeH
TMbHbIX µ;aHHbIX Ha EC 8BM. OMJIM, Pl0-87,193, .[(y6Ha, 1987. 

[13] A.IO.EoHIOillK1tHa n µ;p. IlporpaMMHoe o6ecrre'!emie cncTeMhl Moµ;ennpoaamrn 

µ;nn npoeKTa STORS Ha 6ane PC - 386. 
LCTA-STORS-1, 24/10/91. .[(y6Ha. 

[14] H.Wind. Momentum analysis by using a quintic spline model for the track, 

NIM 115, 431, 1974. 

15 



(15] R.Brun. NA4 analysis program. CERN, DD/EE/790 3, 26 March 1979. 

(16) H.M.l-!BaH'leHKO 11 AP· Onpe11enem1e napa.MeTpoa Tpa.eKTop11i"1 B MKJ0HHoM cneK• 
TpoMeTpe Heii:TpllHHOro AeTeKTopa· o6o6meHHhIM MeT0A0M HaUMeHhWIIX KBa
APaT0B. OH.ffH, Jl:1, 2, 13-88-90, Jl:y6Ha, 1988, c. 197. 

. (17) H.M.liBaH'leHKO H AP· A11ropI1TMhI onpeAenemrn acpcpeKTIIBHoii Macchi B~ B 11c
c11eiwBaH11J1X CP-HecoxpaHeHHJI. OH.ffll, Pll-91-357, ,I.(y6Ha, 1991. 

. (18] lI.M.llBaH'leHKO H AP· IlporpaMMa MaTeMaTll'lecKoro M0Ae1111poaamrn A1IJI npo
eKTa STORS Ha 6a:Je EC 8BM. LCTA-STORS-3-17 /12/91, Jl:y6Ha. 

(19] B.<l>.B11wHeBcK11ii 11 H.M.lIBaH'leHKo .. Bocnpom:iaeAeH11e KI1HeMaT11'1ecK11x napa
MeTpoB 'laCTil~ no CHIIMKa.M cneA0B B TpeK0BhlX Ka.Mepax C y'leT0M He0AH0po
AH0CTll MarHllTHoro nonJI, noTeph aHepr1111 11 KynoHoBcKoro pacceJIHIIJI. OIUIII, 
P-2467, Jl:y6Ha, 1965; IIT8, 1966, N6, c.64. 

PyxonHCb IlOCTynHJia B HSAaTe.JibCKHH OTAen 
31 aarycTa 1992 ro,a;a. 

16 

r ,·/ 
:>; 

i: 

r 
I, 
,·, 

I, 

! 
i 

\ 
\ 

60HI-OWKIIIHa A.io. Ill AP, 
MoAen111posaH 111e · 3KCnep111M eHTO B no r ny6o KOH ey npyroMy 
pacceRH 1/IIO MIOOHOB Ha CB epx npOBOAR LUeM 
MarHIIITHOM cneKTpOMerpe STORS 

P10-92-370 

PaCCMOTpeHbl MeTOAbl Ill proynbTaTbl oueHKl/1 TO'IHOCTl/1 onpeAeneHIIIR 
K111HeMarn<1ecK111x xapaKrep111cT111K co6b1Tlllii rny6oKoHeynpyroro pacce
RHIIIR MIOOHOB AflR Bb16paHHOi1 KOHqJlllrypau111111 cneKrpoMerpa. npeAnO· 
>1<eHHble MeTOAbl onpeAeneHi•IR napaMeTpOB rpaeKTOplllii Y'IIIITblBalOT 
Hen,111Hei1Hble 3qJqJeKTbl, CBAJaHHble C ABlll>KeHl/leM BblCOK03HepreT1.1'1HblX 
.'laCTl/11.I B CflO>f<HOM MarHI/ITHOM none np111 B03Aei1CTBI/II/I TaKIIIX B03MYI.U8IO· 
J.UIIIX qJaKTOpOB, KaK noreplll 3Hepr111111, KYflOHOBCKOe pacceRHllle Ill norpeW• 
HOCTl/1 IIIJMep1,1TenbHblX np1116op0B. Ha OCHOBe MaTeMaTl/11-tecKoro, 3KCneplll
MeHTa noKaJaHa BblCOKaR TO'IHOCTb npeAflO>KeHHOro MeTOAa onpeAeneHI/IR 
KI/IHeMaT111'1eCKIIIX napaMeTpOB. ,[1,nR AOCTaTO'IHO pean111CT111'1HblX ycnos111i1 
3KCnep111MeHTa 1/ITOroBaR oueHKa IIIM,nynbCHOro pa3peweHI/IR ~ 1%. 

Pa6ora BbinonHeHa s na6oparop111111 Bbl'IIIICn111renbHoi1 rexHIIIKIII III asro
MaT111Ja1.1111111111 na6oparop111111 csepxsb1coK111x 3Hepn,i1 Olt1Alt1. 

Coo6meHitt: Om,e:nrnemwro HHCTHT)"Ta 11;,epHbIX 11cc.1e:.1osam1i1. lly6Ha 1992. 
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nepeBOA aBTOpOB . 

Boniushkina A.Yu. et al. P1_0-92-370 

Simulation of Experiments on Deep Inelastic Scattering 
of Muons on Superconducting Toroidal Spectrometer STORS 

' 
Methods ·'and results of prec1s1on estimate · of kinematic parameter 

calculation of deep inelastic scattering of muons are analysed for a choice 
configuration of the set-up. The suggested method for calcuiation track 
parameters takes in.to account nonlinear effects that depend on the· motion 
of high energy particles in complicated magnetic field, energy losses, multi
ply scattering and measurement errors. A calculation experiment shows 
high precision of the method. Summary estimate is 1% approximately/ 
for realistic conditions of experiment. 

The investigation has been performed at the Laboratory of Computing 
Techniques and Automation and the Particle Physics Laboratory, JINR 
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