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DETERMINATION OF PARTICLE COORDINATES IN 

CHERENKOV HODOSCOPIC SPECTROMETERS 

AT ENTRANCE ANGLES e~o 

The equation of shower axis projection and the coordinates 

the centre of gravity of energy release are determined 

xough energy distribution in the Cherenkov spectrometer celle 

entrance angles e~o. The possibility of ~alculating the co-

·dinate of entrance of particle into the C~erenkov spectro-

tar is shown using the analytical dependence of the depth of 

.e cascade c91rve maximum on the primary particle energy. The 

.alysis of energy releas'e distribution in cells also allows 

, estimate the particle entrance angle, this requiring addi-

.onal investigations. 
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B OCHOBY MeTo.n;a orrpe.n;eJieJU!H KOOp,D;IHJa T c ITQ;>.1QU(n!O ro.n;OCKOITJl! . .,­

"!6CIWro "!epeHROBCKOro crreKTPOMeTpa KaK H3B8CT!l0 ITOJIOJK8Jf8 a3W.1Y­

T8JffiHB.Ff CHMMeTp:IDI pacrrpe,n;eJI8HJ'JH 3HeproBbl.n;eJiemrn OTHOCHT8JI:OHO 

OC:li 3Jl8KTPOIIB0-4iOTOHHOro KaCKa,JJ;a ( Cj.__,!](). Hp>t 3TOM c IIOl11 0U\:r,l0 pa3-

JllPillHX aJiropHTMOB orrpe,n;eJIHIOTC.Ff KOOP.IUIHB Tl:l OCH 2.<J>K B ITJIOCKOCT.l'l 

"IepeHIWBCKOro CIT8KTPOM8Tpa. IlpH H3M8H8H.l'!H yr JIB BXO,I(a B ro,ri:OCKOIT 

( 6 f 0) HapymaeTC.Ff CliMM8TpH'IHOCT:O pacrrpe,ri:eJI8HH.Ff 8H8prOBH,I(8JI8HM.fI 

B .ff"leti:Icax I1 T8lv1 caMh!I,·l, CT8HOBUTC.Ff HerrpHrO,n:HOH u,ri:eoJiorn.Fr, 3aJIO­

lK8HH8.fI B OCHOBY HCIIOJI:030B8HM.Ff H3B8CTHHX aJirOpHTt.·lOB .Il:Jl.Ff IWOp;rI,11:­

Ha THIDC U3Meper·JJIB. Ilponcxo,1\}IT cr,1ememrn Bl:l"ll:!CJI8HHOi1 KOOp,n;liH8 TH B 

CTOpOHy narrpaBJJ8HliH YB8JIITT8lil'IB yrJia BXO;a,a 6 H ITO.FfBJJ.Ff8TC.fI HC • 

Jll!H8HHOCT:O B 38Bl:!CHMOCTJI! r.18JK,Jzy Bhf'-U'.!CJI8JlliOtl H liCTJllllHO'.·i KOOp,IUI!la-

Tar.m. BeJIL'!"l.l:!Ha cr-neuieHJJR rrporropurrnttnJII>Ha T * si.n. S ( T -rroJI011e 

H.1:!8 l.!8KCID.1yr:1a 0..!l\) I1 rrpl:! 6 0Jil>illIDC 81IeprVJ'!X ;,JQJK8T COCT8BJlffTl> .ri:e­

C.FfTKH caHTI1!.J8TpOB. HeJIHHeiiIJOCTl> IIOHBJI.fI8TCH B CBH311 c Ter.1 , "ITO 

B aJiropaTr.18 Bl:l"IUCJieHM IWOIJ,IUilla T aHaJIHTJf'I8CKO e BHpaiR8Hl:!e rrorre­

pe"IH.oro pacrrpe,n;eJieHH.Ff ::iHeproBu;a,eJiemrn B H"!etfKax He cooTBeTCTBY­

eT .n;ei1CTBI:!T8Jll>HOCT1I rrpl'! e -f u [ I ] . 

c;· T8Kl'.!MH rrpo6JI8f;18l:Hi CT8JllCHB8.1lliCl> aBTOpl:l, '1Cll0Jln3Yl01I(li8 60J1I>­

ruue ITJIOU(a,JJ;R (rA:IC-400C , IOCUQ) [ 2- 4] , r.n:e yroJI Bxo.n;a 'IBCTJl!U B 
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cneKTpoMeTp ;n;ocTHraeT ;_, 30°. OcHoBHott sa;n;a-qe! IIPH aToM HBJIReT­

CH 9npe;n;eJieHHe BeJlH"nllW CMemeHHR KOOp.n;RHa T. 

B paOOTe [5] B BH;n;e RJIJlllCTpa~ npe;n;cTaBAeHH pe3yJll>TaTH H3-

MepeHRSI BeJll!IIIDil:i CMemeHHH KOOp;n;HHaT B 38BHCHMOCTH OT ~Hep!'Hll: H 

yrJia BXO;D;a 'tl8CTH!.{. 

B HaCTORme! paooTe npe;n;JiaraeTCH MeTo;n; onpe;n;eJierum BeJllI'n'IHil 

CMemeHWI KOOp;n;HHaT B ro;n;OCKOIIW:t0CKHX -qepeHKOBCKIDC cneRTpoMeTpax 

IIPH yr.nax BXO;n;a 8 f 0 • 

B IIJlOCKOCTH 'IepemtOBCKOro CIIeKTpOMeTpa . Ka.lll;IJ;OMY COOHTl'!.10 

COOTB0TCTBY6T onpe;n;9JleHH00 pacnpe;n;eJ!eHHe aHeprOBH;D;eJlelm.f! BR'tlett­

runc pHc.I. ECJIH 8 t 0, TO MOlRHO llO pacIIpe;n;eJieHHIO 3HeprOBH;D;0J16-

HHR: B R'!Jettltax onpe;n;eJIHTb ypaBHeHHe npoe~ OCH 3CliK Ha IL710CKOC­

'l'H 'IepeHKOBCKOro cneKTpOMeTpa: 

(Y-Yo)= K(X-Xo) (I) 

Tax KaK ~K HMeeT OCb CHMMeTpHH,COBIIa;n;allllij'ID c :mmpaBJ!e­

HHeM ,n;s:IDKerum: nepB~Ott 'IBCTH~, TO IIO aHaJ!OrHH co CJiy'IaeM co~­

CTBeHHHM MOM6HTOM- - mrep~ H3 YCJlOBHR MHHJiIMYMa ero 3Ha'I6HH.fI 

MOl!tHO BH'tiHCJll:TD rrapaMeTpH np.f!MOH ,RB.71.fIIX$I0CH ypaBHeHHeM npoeK­

MH ocz ::t:DK. 

PaccTOHHRe -di OT KalR,I(o! TO'lltH (Xi. , Y• , Ei. ) ;n;o rrpID11ofi 

(I ) orrpe;n;eJl.fieTCH IIO <liOPMYJ16: 

d
. _ 6Yt - KSXi 
L-

(2) 

S'XL = _Xi-Xo ·, SY= Y~ - Yo ; 

4 

1• 

EcJIB: onpe;n;eJIB:Tb "co6CTBeHEliM MOM6HTOM HHep~" ~K B BH;n;e 

M= ~(dt}2Et=l: (6Yi-K6Xi.)iEi. 
L L· K2 ... 1 (3) 

l'O H3 ycJIOBHH d M/dK = 0 K dM/dXo= 0 MOlltHO Hai!Tl'I 3Ha'IeHIDI . 
I 

Xo , Yo H K • 

Pew·eruteM aTHX ypallHeHl'dt HBJl.fIIOTc.a: : 

K = ~(c5 Yd· fa-.[(o.Xi)2 fa±{[L(ISYd Et-~(6Xi.}2Et] 2i'4(2:6Xio)'iEif}~ 
1,2 2. Ll5XL 6 Yi. 

EXi.Ei. 
~o = L:E L 

• 

~-~ 

LYi.fa 
Yo= L'Ei. 

(4) 

3;n;ecb Xo H Yo .fIBJllJIDTCH xoop;n;mraTaMH n;eHTpa TmitecTH aHepro­

lH;D;eJiemur B H'!Jemtax, COBIIa;n;a IWUIMH c IIOJlOllteHHeM MaKCHMYMa KaCKa;n;HOit 

:pHBott. Yc.noBHe MlffiHMYMa MH M , deM/dK 2 >0 BllIIOJIHHeTCH IIPH 

Ha 'I0HID'lX: 

L: CSYi)2 Ei- ~( 6Xi.i Ei. 
K > ----- ----

2LSXiOYi. Et 
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'!TO COOTBeTCTByeT JIOJlOt.W:TefilHOMY 3HaKy B perueHID1: KBa.JJ;PaTHtIHOro 

ypaBHeHH.FI • .llM BToporo sriaqenM K MH HMeeM MaKCHMaJII>Hoe 3Ha­

L£emre M • IIp11 8 = 0 qiymcumr M He saBHCMT OT K 11 M 1 = M 2, 

T. e. IIPOl'ICXO,Wl'T CHMMeTpli'IHOe pacJipe;n:eJieHHe ::meprOB!:l,I1;8Jl8HM B 

srqeifKax. TaKoli auaJIBs sHeproB!:l;n:eJieHIDr B HY:el{Kax II03BOJI.ffeT Jio 

OTHOUl8Hli!O K BeJIBtIIDJ.aM M1/M2 onpe.n;eJlliTl> yroJI BXO,n;a '18CTilll; B 

tiepeHI<OBCKID1 CJI8KTpOr.1eTp. OTO BaiKHO B CJIY118.FIX, KOr;n:a H8H3B8CTHa 

Bep!llHHa pacIIa,n;a. 

lioc.11e oJipe;n:eJieIIWI K , Xo H Yo l.JOJRHO Bl:r<urcmrn Koop,n;HHaTH 

BXO;n:a LJ:BCTT~U I' -qepeHKOBCI<.Ylit crrercTpOM8Tp . liCIIOJlli3YH 3H.acreHM.ff IIO­

JlOJKeHIDT MaICCJU..JyMa li.Jlli aHaJIBTH'l:8CKYlO cIJO.PMYJIY KaCKa;n:HO:i:i I{.PHBO:fi. 

)i.JLFI IIe:~moro CJ1Y'l:a.ff r.iu IIOJIYU.Ifai: 

X=Xo+ Tmax Sin8 
\1- K 2 )1/z_ 

Y=Yo·+ KTf.l'lbxSin8 
(1- K2)Y2 

r;n:e T max - rroJioi:rnmrn :.JaKCHNYMa 1rac1ra;n:Hofr KPMBoi1: 

Tmox = en(E/e) -1 ± 
.D;JIH e 

Tmax = fn(E/e)-0.5 .D;Jl.ff l 

(6) 

E -l{pliTJfll:ecR.aH 8Heprmr ;n:JJH CBHH.UOBoro cTeKJia, E -sHeprM . ' 

perHCTlJlipyeMOM 'iaCTXUW. 
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Ha PHC. 2 rrpe;n:cTaBJieHl:l pesyJll>T8Tl:l BH'1HCJ18HJIH KOO.P;n:HHaT ITO 

;n:arrnoMy aJiropETr.:y. KaK BM;n:HO H3 pHcyrrr{a 
1 
pa smma rAelK,ll;Y BhltIHCJieH­

Holi H liCTI1HHOM Koop;rnrnaTaMM ne rrpeB1:nuaeT < 3 MM B illH.POKOM 

,Jl;l1aIIa30He yrJIOB ;n:o 20° II.PH 8Heprumc rrepBH'iHHX 3Jl8KTPOHOB ;n:o 
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