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OnucaH MeTOJ:1 Mo;:iucpnKauuu nporpaMMbI GEOSVD, npe;:iml3HaqeHHbitt 
;:im1 reoMerpuqecKoii peKOHCTPYKUHH co6bITHtt, JaperncrpuposaHHbIX B 6b1crpo
uuKJiupyiomeii ITY3bipbKOBOii KaMepe (IlK) ycTaHOBKH CBJ{. HomUI sepcm1 npo
rpaMMbI yqHTbIBaeT HecTa6HJibHOCTb yrnosoro IlOJIO)KeHirn ITJIOCKOCTH cpoTorpa
cpupoBaHH51 6b1cTpo;:ieiicrnyiomero cpoTOperncTpaTOpa. Ha octtose HJMepeHHbIX 
co6b!THH, 3aperncTpnpoBaHHbIX B IlK, IlOKaJaHO, qTQ KOppeKUH51 yrnosoro IlOJIO
)KeHH51 ITJIOCKOCTH cpoTorpacpupoBaHH51 cymecTBeHHO ynyqwaeT TOqHOCTb reoMeT
puqecKOH peKOHCTPYKUHH. 
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GEOSVD Programme Correction Taking into Account the Instability 
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A method to modify the GEOSVD programme aimed at geometrical reconstruc
tion for events, registered in the rapid-cycling bubble chamber of the SYD set-up 
is described. A new version of programme takes into account the instability 
of the angle position of the photographing plane of rapid camera. Using 
the measurements of the events registered in bubble chamber it is shown that 
the correction of the angle position of the photographing plane sufficiently improves 
the geometrical reconstruction precision. 

The investigation has been performed at the Laboratory of Particle Physics, 
JINR. 
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1. BBe,Zl;eHHe 

Ha ycraH0BKC CB)], 11], rrpe,n;Ha3Ha'leHHofi ,rorn Rccne,n;onamm 06pa3onaHI1JI 

II pacna,n;oB oi:iaponaHin,Ix qaCTIII.I; n pp · B3aHMo,n;eitcTBIIH npII 70 r3B/c, n 

Iill'lCCTBC BCpIIIHHHOro ,ll;CTCKTOpa HCilOJTh3YCTCJI 6LICTJ)On;HKJIHPYI<>ma.11 IlY3LIJlh

KOBa.ll KaMepa (BU,IIK) 121. Pa6o•um 061,eM Kauepa <poTorpaqrnpycTc.11 ,n;nyMJI 

061,eKTHBallH Ha ,n;ne IlJICHKH, IIp0T.lllRIUl K0TOJ)LIX ocyru;ecTBJI.IICTC.11 6acrpon;H

KJil{J)yroru;HM <poroperncTparopoM (B<I>P) 131 c IIOM0ill;hJO ,n;nyx rrpc,n;McT:imx <po

Tocromrnon, BLIII0JIH.CHHLIX B BH,ll;C IlleCTnrpaHHIIK0B, pacrroJI0lKClffiLIX Ha O,n;HOil: 

OCH ,n;pyr Ha,n; ,n;pyroM. 

O6wmo B CUCTCMC o6pa60TKII <pl{JIJ,MOBOit HH<popMa:UHH IlJI0CK0IIapaJIJICJih

H0C CMeru;emre IIpC,ll;MCTHoro <pOTOCTOJIHKa (u3MCHCHUC MacnITa6a <poTorpaq>H

ponaHH.11) Y'lHTllllaCTC.11 rrporpaMMHLIM rryTCM aBTOMHTIITICCKII. 0.n;naKO BLIC0-

K0C 6m,'Tpo,n;etl:cTBHC B<I>P c qacTOTOti ,n;o 15 rn ,ll;0CTIIraCTC.11 TCM, '£TO npo

T.lllKKa rrneuKH MClKAY paclllnpcmrnMII Bll,Ill{ ocyru;ccTBJI.11CTc.11 3a C'ICT npa

ru;mIH.11 npc,n;MCTHLIX q>OTOCTOJIHKOB C IIpil)K3TOll Ha '.➔TOT M0MCHT K cro pa6o

qcJl noncpXH0CTII IlJICHK0:A:. Ilocnc II0B0J>0Ta (Ha 60°) B03HIIKaJOT 3llTJXHIOIIIIIC 

KPYTHJihHLIC KOJic6amriI occtt q:,orocromrnon. BKJIIO'lCHHC Jia3epa ,rorn ·<poTorpa

<pnponamra co6andf n Bll,TIK rrponcxo.n;HT no •KOMaH,ll;C .TpIIrrcpa, H C'IiCMKa 

IIJ>0H3BO,ll;HTC.II HJIH cpa3y IIOCJIC rronopoTa, HJill IIOCJIC rrporryc:rra HCCK0JihKHX 

n;HKJI0B BU,TIK, '!To IIJ>HB0,ll;HT K yrnonott Hccrn6nmnocTH·rronoJHcHIDI IIJiocKo

cTH q>OTOilJICHKH. IlmnoMy B03llHKaCT _nco6xo,ll;HMOCTh BBCCTH B nporpaMMY 

rcoMcTpH'lccKotl: pcKoncrpyKnHH GEOSVD [4] ,n;orromIHTcJThHIDi yticT yrna no

noporn IlJI0CKO<,'TH <pororpaq:,uponaHH.11 . 
. , 

'"' . ~ . ' 'l 

2. ,,AnropHTM. KoppeKUHH 

Tipn: <pororpa<pHponaUIIH Ha IIJICUKC ll306palKaIOTC.II BOCCMb pcrrepHI,IX Kpc

CT0B. (PH) -- 'lCTLipC 113 HIDC HaX:0,ll;.IITC.11 Ha rrepc,n;Hetl: CTCHKC KaMCpLI U 'lC

TLipC - Ha 3a,ZJ.Hcll, paCCTO.IIHHC MClK,!zy CTCHKaMH KaMCpLI 50 MM, a TaKlKC qe

TLipC Kpccra BHYTPCHHCro opneHTHpOBallH.11 (KBO)i KOTopue BIIe'laTllJlaIOTC.11 

C IlOMOill;hIO 0T,ll;CJihH0ro TpCTbCI'O 061,eKTUBa. KBO Heo6xo,n;HMLI ll3-3a nu6paH

Horo peJHHMa q>OTOrpaq>nponaHH.11, IlJ>II KOTOp0M o6'bCKTllBH c<poKycHpoBaHH Ha 

cpe,n;HIOIO IIJI0CK0CTb KaMepLI, a RX rn:y6HHa pe3K0CTll C0CTaB.JI.IICT 2 MM, BCJIC,ll;

CTBIIC qero PK ne IIMCIOT pe3K0I'O II3o6palKeHIDI'. B Korrne Kam.n;oro ceaHca rrpo

Il3BQZJ;IITC.II q>OTorpaq>nponaHHC TCCTOBott' IIJIE:!HKH IIJ>ll Manoi!: ~a<ppan.1e, '[TO 

II03B0JI.lleT rronyq11Tb pe3K0C 11:io6paiKemre PK. Ilo II3MepeHIDIM Ha Tecronoit 

3TaJIOHH0:tt IIJICHKC orrpe.n;eJI.IIIOTCJI K00p,ll;HHaTH 0ilTiltICCKIIX ocett I H II o6'bCK-



Tirnon n "lTaJTOlIBOH CHCTCMC xoopp;mrnT (n Heii ITOJIOlKCHHC TpCThCro 06'.bCKTirna 

1p.l1KCllJ>OilclHO) ll BCC OilTHl{CCRHC KOHCTaHTI,[ RaMephl [5]. IlonyqcHll,[C TaRHM 

crroco6oM xoop,rornaTIJ ( xe, ye) xpcCToD KBO Ha3IJDaIOTCJI ,lTaJTOHHIJMH. lhMc

JH'HHHC Ha pa6oqcii IIJicHKc xoop,n;mrnThl ( xw, y"') Kpccron RDO Ha3HDaJOTCJI 

pafio<mMn. 
q T06li rrcpciiTH H3 CHCTCMhl xoop.n;mraT IlpOCMOTpOBO-H3MCpHTCJThHOro CTOJia 

ll CIH'T<'MY Koop.mmaT ()JITl{qCCKOil:. rOJIOBKH, Hco6xop;HMO C,l(CJiaTI, Tpa.HCJIJIIUIIO 

11 porau;ruo. 

I C...:. I + ' • I • - 1 4• (x'.") (x~) ( cosa sina ) (x~) 
y't' - yf - sin n cos fl' y'f ' l - · ' ' 

ti) 

r;w i HoMcp Rpccn1, x;', yf · xoop.n;mraThl RBO Ha <n-anoHHoii nncHKC, xf, 
y;" KOOp,n;mrnTI,I Ha pafioqcii IIJICHKC, x?' yf KOOJJ.l(lIHaTJ,I PH., rrpIIDC,l(CHHhie 

1{ Y'"JTORlflTM '.-}TIIJIOHHOH ITJICHKH, (I' napaMCTp. 

HapaMCTfH,I x?' Y? ' (l' HaXO,Il;IITCJI MlUIHMH3aIUICH BhlpaJKCHIUI 

' 4 

SU Ml- = L ((x:" - xD2 + (y;" - YD2
) , (2) 

.i=l 

r.n;c J:)", y't' H3McpcnIII,re Koopp;nuaTJ.r RDO ua pa6oqcii nncnKc. 

ilpn o6pa60TKe pa6oqHX IIJICHOK DCC ll3MepeHHhlC TO'IRH TpCKOB nocpc.n:

CTDOM o6paTnoii Tpancq>opMa11:xm (1) IIJ>IIDO.l(JITCJI R 3Tanoauoii cncTcMc xoop

mmaT. D KOTopoit lf3DCCTHO IIOJIO'lIWIOIC OlITHl{CCRHX occii 06'.bCRTimOB, IlOCJIC 

qcro rrpOil3DO,l(lITCJI .rcoMCTpHlfCCKaJI pCKOHCTpyKIUIJI TpCKOD B IlJ>OCTpaHCTBC 

KaMCJ>I.I. 

Il HllIIICM CJIJlfclC H3-3a yrm>Boi!: HCCTafiHJThHO(,"Tll IIJICHKa p IlOBopa'Il!BaCTCJI 

Ha yroJI <p DOKpyr OCH, napaJIJICJII,HOtt OCH y (p11c.l ). McnOJII,3JCTCJI opTO

rouam,naJI IlJ>aBaJI CllCTClla KOOp.n;HIIaT' B KOTopoii. OCb X HarrpaBJieHa B.l(OJib 

rrylfKa, a och z rrapaJIJICJII,HO omriecKHM'OCJIM 061,eRTim<>B. BcJIH n;en-rp 

06'.beKTlrna HaXO,l(lITCJI B TO'Il{() 0 (xc, y,,, - !), r.n:e f q>OKYCHOC pacCTOJIHHe 

061,exnrna, oc1, nonopoTa HMeCT Koop.mmaTY Xr H cneTOBOH nyq OA'A rrcpc

ccKaeT nnocKocTb·S B TO'!Ke A(x,y), To cooTBCT(."TBJIOIIJ:aJI TO'lKa A'(x',y') na 

IIJIOCKOCTH f' C TO'lHOCTblO .n:o tp2 HaXO,l(lITCJI 113 q>opMYJI 

, . • <p 
xw = x'° - (xw __ Xr)(x"' - x,,)f; (3) 

I <p 
Yw = Yw - (x"' - Xr)(yw -y,,)f. (4) 

flocKOJibKY TpaHCq>OpMaIJ;HH (1) HC MCIDH!T paccTOJIHHC MelK.I(y TO'lIDlMH, ro 

yron <p Mmmro naiiTH, MIIHIDm3HJ>YJI anai.iorn'!Ho (2) : 

·, • , w w 2 w w 2 . w' w' 2 · w' w' 2 ~ 
~UM2 ="l(x. -x-) +(11· -y.) -(x. -x.) -(y. -11· )J· ~ ., ] . . , J ·' ] ., J 

i~j 

(5) 
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pHc.1 

z 

Bh16op 3TOro q>ymmIIOHaJia, B KOTOpOM 6cpcTCJI pa3mm:a KBa,npaTOB pac

CTOJIHHJI, BMCCTO, RaK o6wrno, HX pa3HO(,"Tll, lI03BOJIJieT lIOJIY'llITh B 3aMKHYTOM 

BH,lie ypaBHeHHC TJ>CTbe:it crencmr OTHOCHTCJII,HO <.p, ,lI)I1I perueHHJI KOTOporo .n:o-

CTaTO'lHO 4 11repaD;HH. 
HoBhlC sna'lemm napaMeTpOB c yqeroM yrna <p onpe,n:cJIJIIOTCJI B cne.zzyrorn:cM 

nopJI,ZJ;Etc: 

: l) CHa•rnna 113 ( 5) onpe,n:eJIJICTCJI yroJI <pj 

2):no,n;CTaBJIJIJI B (3 - 4) B IGl'lCCTBC xw ;,yw KOOp.l(IIHaThI 3TaJIOHHHX KBO, 
IlOJIY'laCM xe'' y':1 

B CHCTCMC ROOp.l(IIllaT Ha' IlOBCpnyroit IIJICHKC F; 
3) 3aMeHJIJI B (2) x:"' y'f na 3TH HOBhIC KOOp.l(lIHaTI,[, naXO,l(HM C IIOMOIU,I,10 

MIIHHMll311~ (2) napaMCTphI xf, yf, a; . 
4) Koop.n;mraThl Rall(,!l;Oit nsMepemIOil: TOql{l{ Ha pa6oqeii IlJICHKe npeo6pa-

3JIOTCJI K 3TaJIOHHhIM nyTeM o6paTHWC TpaHcq>opManmt na (1) II (3 - 4) (06-

IJ"dTHHJI K (3 - 4) TpaHcq>opMall;IIH nonyqaeTCJI 3aMCHOll snaKa yrna <p, TaK KaR 

oropacL1BaCM cnaraeMhle, co,n;eplKaIII,He <p
2 

). 
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3. PeayJILTaTLI KoppeKu;1:11:1 

Bmrn npone,n;eHu pact£eTH c 11cnoJII.3onanneM nporpaMMlil GEOSVD 14) 6e3 

yt£<'Ta yrna nonoporn 'P H c RoppeiaUUIMH, cie.rranHlilMII OIIHCamm:M cnoco6oM. 

Ha pm:. 2 nOKa3aHa saBIICIIMOCTI, yr.rra JIOBOpOTa '{J JIJIOCKOCTH IIJICHKH Ha 

I npoeruum OT aHa.rrorll'IHoro yr.rra Ha II npoeKU;HII. I-fa pncynxa BH,D;Ho, t£TO 

MClKJJY yrnaMH cymecTnyeT JIHHeitHaJI 3aDHCHMOCTh' H illCCTHrparunnm: IlOBCJ>

H}'TH OTHOCHT(~JThHO ,n;pyr ,n;pyra rrpHMepHo Ha 10 MHmmpa,n;HaH. 

Ha J>HC.3a. JIOR83aHa 38BHCHMOCTb cpe,n;neRBa,zq>~~HOrO OTRJIOHCHHJI ( /5) 
pa3HOCTH pa6ot£HX Roop,n,n:HaT RBO OT nanoHHhIX, orrpe,n;cJIJICMIUI qiopMynoit 

4 ( w c)2 + ( w e)2 ti = . I L X; - X; Y; - Y; 
i.ccl B 

oT yrna <p. 

l,fa pm:ymrn DIUIBO, 'ITO HMCCT MCCTO CHJibHaJI KOf>J)CJIJIIIllJI H 60.JibIUHC pac

XO)i{,ll;CHHH OT yrna '-P· IlocJIC KoppcKIIHH KoppCJIJIIIHJI HC'IC3aCT (pm:. 36). 

, B 111>onc1:c1! rcoMCTJ>H'ICCKott peKoHcrpyKIIHH TJ>CROB Iiocc-raHaJ1JIHDa10TCJI 

yrnhl H, <P JI.Jill KalK,n;oro TJ>CKa. Yro.rr {J '.-ITO yroJI MClKJJY OCbIO nyt£Ka (ocb X Ha 

pm:.1) n T{>f'ROM, a </> yroJI MClKJJY npocKUHC'tt TJ>eRa na IlJIOCROCTb zy H OCbK) 

z. Pacnpe,n:cJieHHJI no :➔THM yrnaM npnne,n:eHhl Ha pnc.4 H 5. IlocJic KoppeKIIHH 

l"TaH)laJ>THOC OTRJIOif('fIHC yr.rra {J .D)lJl IIy'lROBhlX TJ>CKOD YMCHl,lliclCTCJI B 5 pa3 

(pHc.46). Pacnpe,n:cJICHHC no yrny <f, JJ.JIH BTOJ>ll'IHhIX TJ>CKOD, TO CCTb IlOCJIC 

D3clHMOJiettCTDHJI, ,!IOJilf<HO fihlTb panHOMCJ>HlilM, "ITO nonyqaeTCJI TOJibKO IlOCJIC 

KoppCKIIHH (imc.56). 

4. 3aKJIIO'tleHHe 

I-fa npHBe,n;eHHhIX pe3yJThTaron MOJRHO c.n;eJiaTb llhlllo,n:', ,'ITO Yt£CT yr.rra no

DOJ>OTa IIJICHKH BOKpyr OCH, m!pII('.H.n;HKymrpnott OIITH'lt'CKHM OCJIM o6'beKTHBOB, 

cym:ccrDeHHO YJIY'llllcleT,BOCCTaHOBJICHHC TJ>CKOD D rrpoC'rpaHCTBC. 

Yt£acn1e coTpy.n:HHKOB OM.HM B 3TOtt pa6oT<i rro.n.n;ep,rurno Pll>ll>M (rpaHT 

N. 96-02-17927). 
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