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B ycranoBKe CBD. ( 1 ], npeAHa3Ha'lennnoii JVlii HCCJieAoBaHH51 pacnaAOB 
OllapoBaHHhiX '13CTH~, B Ka'leCTBe BepWHHHOI"O AeTeKTOpa npHMeHeHa 6hiCTpo
~HKJIHpyw~aSI ~Y3WpbKOB3SI KaMepa .. (BIJ.llK).lJ.J151 BOCCTaHOBJienmi Tpe~Mep-. 
noii _KapTHHhl coohiTHii _B BU.llK HcnoJI&3yeTc51 cile~yro~Hii na6opKpecro06pa3-
Hhlx MeTOK: 

- 8 penepHM~ KpeCTOB (PK), muieceHHhiX Ha BHyTpeHHHe CT~HKH KOpnyca 
BU.llK; . ·. - - - - - - -. 

. :~ .8 KpeCTOB BHy~penuero.opneHTHpoBaHH51 (KBQ) Ha AODMHliTeJibHOH 
penepnciii nJIOC.KocTn, ~eCTKO CBSI3annoii c onTH'IecKoii DJiaToii~ KBO Bne'laThi
BaiDTC51 Ha nneHKY llpoeK~HOHHhiM CDoCOooM _:_ DO 4 Ha Ka~ylO CTepeonpaeK-
~HlO. . __ . ___ ._ _ __ . _ __ . - ·'- __ 

-Heo6xoAHMOCT&- BBeAeHHSI KBO o6yCJIOBJiemi TeM, 'ITO pa6o'la51 e&eMKa 
BU.llK npoBo~HTC51 c Manoii rJiy6Hnoii -pe3KOCrn H penepnhle KpeCThl ne 
¢oKYCHPYIQTC51_ na DJien~e. TaKHM 06pa3oM, KBO ncnoJih3YlOTC51 s Ka'leci-se ; 
cncTeMhl OTC'IeTa npn H3Mepe8ml TpeKOB na CHHMKax. KBO nanecenhl na cne
~HaJI&Hhlii wa6.rion H npoe~HPYIDTC51. na o6a CHHMKa CTepeonapbJ: c llOMO~blO 
AODOJIHHTMbHOrO ;:per&ero _ o6&CKT.HBa, X<eCTKO coe~HI{e~HOI"O C ABY~51. OCHOB- --~ 
HhiMH B ~aKna3hlsaeMhlii 6Jioi<'06-beKniBoB. B3a~Mnoe pacnoJimKenHe OO&eKTH_:-
BOB B 6JIOKe onpeAen.HeTCS( c DOMO~blO-¢ororpa<fmpOB3HHY ceroK 'roT&e Ha . 
ODTH'Ie_CKOH CK3Mbe.- 3aTeM_3TH; ;AaHHhle BMeCTe C .pe3yJI&T3T3MH TeCTOBhiX>: 
e&·eMOK BU.llK c 6oJI&woii rJiy6unoii pe3KOCTH (TaK, 'ITOOhl penepuhle KpeCThl.· 
6hiJIH xopowo c¢oKycHpoBaHhl) ucnoJI&3ytOTC51 AJI51 Bhi'IHCJieHH51 no.liHoro ua6o-
pa -ODTH'IeCKHX ~OHCT3HT. : · -· - ' ' ' '. : 
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1. _HCllbiT AHHE BJIOKA OB'bEKTHBOB 
t HAOllTHqECKOtl-CKAMbE ·-· _ 

-' 

GxeMa YCT'!HOBKH, co6pannoii na ~DTHtiecKoii c-KaM:i.e, ~pin3eAe~a·:H,{pHc;l: 
IJ;en&tO HCDbiTaHHii · 51BJI51eTC51 onpeAeJieHHe XY-KOOPAHHaT- onTH'IeCKHX 

oce~ Bcex .fpex o6&eKTHBOB s cHCTeMe OTcqeTa, CB513an8oii c ¢oTOCHHMKOM. 3To 
D03BOJIHT onpeAeJI51Tb KOOPAHH3Tbl ODTH'IecKHX oce:H OO&eKTHBOB 1 H 2 OTHOCH:-
TeJibHO KBO ua pa6o'IHx culiMKax. · · 

.. Bee MOOpiiTMbl o6pa60TKH pe3yJI&T3TOB HCDbiT3HHH 6b1Jlll B351Tbl H3 ODHca
HHY naKera: nparpaMM PYTHON' [2 ]. -Talc' KaK K03<W)HxiHeaT yBe.initieHH~
OO&eKTIIBOB 1 H 2 6JIH30K K eAHHH~e H yroJI MeX<Ay cseroBhiMH Jiyqa:M:H H onTII-'-

i}~--- ·.~ 
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ceTKH ro-fhe · · iiia6JI(m c KBoi• qxnori.ilaCTmiKa . . . . 

P~ic.l 
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qecKoii OChJO ueBeJIHK, nenuueuuou ~ncTopcueii MO.)KHO npeue6pellh. Cs113h 
KOOP~HHaT Y3JIOB ceTKH roThe H HX o6pa30B ua <i>oTODJiaCTHHKe onuchiBaeTCSI 
CJie~yrom;eii 3aBHCHMOCTb10: . 

(x) = (Xo;) +f. ( c~s a: s~n a) (x')· i = I 2. (I) 
y · ~ . ' - sm a · cos a y' ' ' ' 01 . 

I • , ~ ,. ' ! • 

r~e i'- noMep ceTKH, x' ,y' - 'KOOp~imaThl y3Jia ceTKH 'lla <t>oi-oDJiaCTHHKe, 
X, y- KOOp~HHaTbl y3Jia B JiaOOpaTOpHOH CHCTeMe tJTCtteTa.: , -· '·. 

Pa3~eJihHhiM <t>uTupoaauueM· npu' pa3Hhlx. i. ·onpe~e.TIM:ucb · napaMeTphl 
x0 ., y0 .,I; napaMeTpa onpeAeJISIJICSI o~uospeMennhiM <t>uTupoB·auueM noo6enM 

~. ~' • l > • 0 ; • •' > ,',, >' • ·; < • < •: • ;~q· v'" C ;,:,, < I • I '' '•':..' 

CeTKaM • .lJ.anee MO.)KHO DOJIY'IHTbKOOp~HHaTbl ODT8tteCKOH OCH x0 , Yo B CHCTeMe 

Koop~~naT <t>oTonJiaCT8HK8,"no~cTaBJISISI 8X B(l) np8i= I, 2 u np8paimu8ast 
JieBhle ttaCTH: · ·. ·. · 

Xo I cos a "' ( 'l' y~ = ! 1- / 2 (sin a 
- sin a) (xo2 = Xoi) .. : 

cos a Yoi Y01 

lloJiytt8B 83 (I) Koop~J!HaThiOiiTuiteCKOH OcH x0, Yo B C8CTeMe OTCtteTa, 

· CBSI3aHHOH C CeTKaMH roT~e, <i>opMynj .BOC~aH~B.rieH~Y KOOp~8HaT Y3JIOB CeTKH 
MO.)KHO 3aDHCaTb CJie~yJOIIl;HM OOpa30M: . 

. . "(x) = .(xo) -~( -~-~ :sin a)·' (x>~~~j··:· .. · 
y y0 J ~ sma.: ~osa · y::..·~ ' 

. . . ; .· 01 . : 

··c "·::·· 

. ··; 

r~e l=I; ~JISI i-ii ce;K8 •. Ko::$<t>~~8eHT yMeHhme~8SI f 3aB8C8T OT z ue.inlueii-, 

H~M o6pa30M: . '· , 
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;f=JI+ . . z ' 
· · Fvn2+ (n2- I) ticp · 

~~~-F -~ <t>oKyc~oe pacCTOSIH8~ o6-heKT8B~, ~ - Ko~xtmu.8e~T npenoMJie~ust 
cpe,Abi M:e~yABYMR ceTKaMu: cp __:_ yro.li Me~y cseTOBbiM JiyQOM 8 ODT8tteCKOH 

OCbio, ~ = 0 ~Jl~ ~epBOH, CeTK8. J.h :JTOH laB8CHMOCT8 Jief"Ko DOJIY'l8Tb Z~~OOP~. 
~uuaiy; rip8 n ::;f; I ~JI.si :noro noTpe6yeTcSI 8Tepau.lionnhlii npou.ecc. · . 

HecMoTpst ua TO, qTO pacCTostn8e Me~y ceTKa.Mn.6hiJIO neBeJI8KO rio cpaB
uenuro c paCCroSIH8eM ~0 o6heKT8Bm;_{~ I/ IO), ~Y~Kooi:wliiaTbl Y3JIOB 8occra

: uaBJIHBM8Ch c TOttHOCThJO ~o 7 MKM, a Z-Koop~8uai-a- c TOttHOCrbJO rio 50 MKM. . ' '. . . .. . / 

· 06beKTHB 3 YBeJIHtt8Ba~T np8Mepuo.B,Tp8 p~3a,:,no3TOMY np8CYTCTByeT 
3aMe-fnast ~8cTopcust; .IJ.;isi onpe~eneu}ui 'I(oop~8HaT" o.:rriftteciou ocu 3Toro om,:: 
eKT~Ba KBO 6biJ18'c$norpacl>8poBanhl ?P8 AByx noJio.)Kellustx qx)Ton.imCTU:n'im: 
cm14aha <t>H.1-8t>Osanach 3asucuMocih ~ima o >; 3a~eM c~st3b Me.)K)jy <<Meanh-. 

.. -~''·· ,~· ~.:·-~, ·;' ,·,_·,.; .. i~~·,,~~- , .. ,· .".'~--- .,_ ._._.. -~- .. ·,.• .. ~'. '~ :.-~ .. ~ ·. 

HhiM8>>Koop~unaTa.M8 KBO xid' Yid' noJiytteHHb11,f8 o6P~THbiM npeo6pa3oBanu- · 

. eM 83 x; y, 8peani.lihlr:nl Koop~unaTaMu'KBO:na qx)l-orm~c~uuKe ~·;·y', <t>nTn~~ 
. sanach CJie~yrow,eii 3aB8C8MOCThiO: 

\". 

( 
' 'l ,".' . . " ".' . . '( '·. 'l .. x- xo . . ,, .. , , . '2 '2 . xid- xo , 
' ' = (1 + clxid + c2yid + c3 (x;d+ Y;d)) ' _ ' · 

y - Yo : .· . , ! Y;d Yo . . 

B pe3yJihTaTe x Y-l<oop~uuaTbl KBO BoccranaBJiuBaJI8Cb c ro~uocrbro 1 o MKM •. · 
TaK8M"o6pa3oM;nOJiyttena np8BSI3Ka ODT8'1CcK8X oceu 06heKTHBOB I 8 2 K KBO •. 

-.. ~ . ~ . . -' . 

2. TEC,TOBbiE CbEMKH PABOqErO OBbEMA BIJ,TIK 

. KaK 6hlJIO yKa3ano BhiDie, ~]ui onpe~eneHnst noJinoro na6opa onTnttecKux 
I<ouCTaiiT ueooxoAHMO nposecr8 TeCToByro C'heMI<y pa60ttero · o6-heMa BlJ,llK 
C MHH~MaJibHOH ~ua<t>parMOH, TaK, ttTOOfli sce·penepnhle KpeCThl6hiJUt XOpoUIO .. 
c<t>o.<§c8poBanhl. llp8 3TOM Mexan83M pacDI8penust BIJ,OK BhiKJIJOtten, <t>oro
pemCTpaTop pa6oTaeT B pe)l(uMe noKa~poBoii CbeMKH. TaK KaK noJIO.)Keuue 
Kopnyca BlJ,TIK onioc8TeJibHO OObeKT8B08' ueMHOrO MeHSieTCSI npu Ka~OM 
oXJia~euuu, TeCTOBYJO CbeMKY uy.)KHO nposo~8Th B Ka~oM ceauce. TaK.)Ke 
Heo6xo~uMo 83Mep8Th Koop~unaThl PK ua Kopnyce KaMephl. CBst3h Me~y 
Koop~H:uaTaM8 PK u ux o6pa3aM8 ua <t>oroDJienKe cl>nTupyeTCSI CJie~yrow;eii 
3aBHCHMOCTh10: 

.(~) = (;~) ~/(~~~~~-
. · x-x · 

·SID a ·· . 0 . ( ' '] 
cos ~ )~ y' _,. y~ ' 

J, ,, 
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r~e x', y' - KOOP~~ua;rhl PK lia qxnon-!leu~c; x, y-;- KO<JP~HHaThl PK s cucreMe 
oTclleTa EU.nK; x0, y0 - K~p~uuan~. oriTH~cci<oii ocu ua nneuKe, H3BeCTHhle 

OTHOCHTCJlbHO KBO; Xo, Yo· I, a - onpe~eJISI.eMhle napaMeTpbl. npit HaJIHliHH 

Me)K.!{y ou.hk "(){),eKiu~oM qie~c Ko3QXI)iiU:ubiTol>t'~peJioM.neuli.s~, ~TJIHliHbiM, 
• -•• -~- • 0 ~ '· • , ~ , ' ' • - ' ; • • : , , : , .- • • •• - • r ::. , • •. . . . . ~ • • . _,., . : 

oT l ,· noSIBJISieTcSI 3aBHCHMOCTb yseJIHliCHHSI I OT v>-yrJia Me)K.!{y .· CBCTOBbiM 
y • • , •• ~ , • , .. :'·: '. - r . ,. . . , 

JiyliOM H OnTHliCCKOH OChiO: . " .. . . 

I~ l :~· _:· .. :· : di .. " , . _::·: j . 

F. 1 ·_, 2+( -2 l)t 2 ·· .... 
1= vn. ·n.- gV' 
. I I. 

.. 
.: ·: 
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liTO npuso~HT K. ueo6xo~HMOCTH · KoppeKiJ.HH senut~uilhl 1 ~JISI Ka)K~oro 'oT~eJih
uoro Kpecra •. '···· • .· .··· -~ ;· · ·· ·< 'l :·• ·• :_:,<.. ··· . / -·'!' 2 • · .. "·). ; 

TecTl)Bhle' cieMKH B UOJIHOM ~e~te Iinepsbie nposo~H.Tiitcb B. Kbtm,e' an..: 
peJibCKoru ceauca 1992 ro~a. noJiyt~e .. mhlii ua6op on+ut~ecKui'Ko~cTau~'no3ao.: 
:.ruieT soccTaliasJiusaTh penepilhle 'Kpec-fbi c Tot~uocr~IO ·l 00 r.il<M· 8 ·X Y-nnocK·o-· 
CTH H C TOliHOCTbiO 200 MKM B~OJlb OCH Z. JlociHrnyTaSI, ,TOliHOCTb SIBJISICTCSI. 
~ocra~OliHOH AJISJ YAOBJleTBOpHTCJlbHOH pa6o~bl sepWHHHOro ~eTiKTOpa ,B 3_Kc..: 
nepHMeHTe no UQHCKY pacna~OB OllapoBaHHbiX llaCTHU,. . 
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2.Ber.nasconi F.- TC Program Library, Python Manual, CERN; 1968. 
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Kpas.u,os B.,U., XMCJibHHKOB B.A. 
MCTO,A onpe~eJieHHSI ODTH'ICCKHX KOHCTaHT 
6biCTpo.U,HI(JIHpyrom;eii: ny3hlpbKOBOH KaMepbi 
B sKcnepHMeHTe CB.U 

Pl-93-353 

OnHcaH anropHTM onpe~eJieHIDI onTH'IecKHX KOHCTaHT wrn npe~3HOHHOH 
ny3bipbKOBOH KaMepbi, npHMeiDieMOH B Ka'IeCTBe BepiiiHHHOI"O ~CTeKTOpa. II pH 
3TOM HCUOJib30BaJIHCb o6a Haoopa penepHbiX O:rMCTOK: OTMCTKH:, CBSI3aHHble C 
KaMepoH:, H OTMCTK'H, CBSI3aHHble c $lToannapaToM. AJiropHTM peaJIH30BaH :8 
BMC npc)rpaMMhl Ha .si3biKe FORTRAN H npHMeHSIJICSI s xo~e o6pa60:rKH ~aH
HbiX, noJiy'IeHHhlx B sKcnepHMeHTe CB,U. 

Pa6oTa BhlnOJIHeHa· s Jia6opaTOpHH csepxshiCOKHX suepmii OIUUI. 

Coo6ll\emte OfrheJ~HHeHHOro HHcruryTa SlflepHbiX HCCJiefiOBaHHH. )zy6Ha, 1993 
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Kravtsov V.D., Khmelnikov V.A. Pl-93-353 
Method of Determination of the Optical Constants 
for Rapid-Cycling Bubble Chamber at SVD Experiment 

The algorithm to determinate optical constants for precision bubble 
chamber used as a vertex detector, is described. The chamber-based and 
camera-based fiducials are used for calculations. This algorithm has been 
realized as a FORTRAN program and applied in data-processing at the·SVD 
experiment. 

The investigation has been performed at the Particle Physics Laboratory, 
JINR. 
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