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/1/ /2/ B pa6oTax Anb6y ~ AP· ~ AHrenecKy H AP· awnonHeHw pac-

4eTw reoMeTp~4eCKO~ 3~$eKT11BHOCTI1 per~CTP841111 OAHO~ 3apHmeHHOC1 

4aCTH4bl, paccellHHO~ B llpOTllmeHHO~ M~WeH~ Ha JliOUO~ 3aAaHHbl~ yron. 
np~BeAeHHWe B 3T~X pa60T8X pe3yJlbT8TW OTHOCllTCll K 4~Jl~HAP~4e

CKOMY rOAOCKOn~4eCKOMy geTeKTOpy, COCTOR~eMy 113 C4~HT~J1J1R4110H

HWX C4eT4HKOB, KOTOpW~ HCil0Jlb3yeTCR B CHCTeMe ynpaBneHHR CTpH

MepHOrO cneKTpOMeTpa BWCOKoro AaaneHHR O~H~ 13( ny40K 4aCTI14 
/nHOHOB HJlH MIOOHOB/ OT yCKOpHTeJlR npOXOAMT 4epe3 CTpHMepHyiO 
KaMepy, np~4eM ueHTp8IlbHWe 4aCTI14W ny4Ka ~AYT B MeA118HHO~ nnoc

KOCTH 4HJ111HAP~4eCKO~ KaMepW BAOJlb ee AHaMeTpa. CoOTBeTCTByi0~8R 
CXeMa np~BeAeHa Ha pHC. 1. npH npOXOmAeH11~ paCCCRHHOA 4aCTI1Ubl 

4epe3 OA11H 113 rOgOCKOnH4eCK~X C4eT4HKOB ~ llpH OTCYTCTBI111 HMilynb

ca B C4eT411Ke aHTHCOBnaAeHHR /W6/ Ha BWXOA€ ny4Ka 113 KaMepw 
B03H11KaeT 11Mnynbc, KOTOpWA nOCTynaeT Ha CJ1€AYIO~YIO CTyneHb 3JleKT

pOHHOA cxeMw ynpaaneHHR cTpHMepHo~ KaMepo~. YKaaaHHWe pac4eTw 

6wnH awnonHeHM c noMo~biO MeTOAa MoHTe-Kapno. npH 3TOM Y411TMaa

nocb, 4TO llflOTHOCTb BepORTHOCTH pacceRHI1R ll8AaiO~~X 48CTI14 B 

4YBCTB~TeJlbHOM 06beMe CTPI1MepHOC1 K8Mepbl 6brna nOCTOllHHOA BAOJlb 

acero nyTI1 cnegoaaHI1R ny4Ka B KaMepe. 
B HacTOR~e~ pa6oTe TaKme onHcaHa MeTOA11Ka pac4eTa reoMeTpH-

4ecKo~ 3$$eKH1BHOCH1 perHCTpal.IHI1 pacceRHHbiX 4aCTI14 B UHJl~HAPH-

4eCKOM rOAOCKOnl14eCKOM geTeKTOpe. npH 3TOM, 0AH8KO, YT04HeHbl 

HCilOJ1b3yeMMe AOBOJlbHO rpOM03AKHe ¢opMynw pac4eTa 11 npHBOA~TCR 

HX llOAp06HM~ BMBOA. KpoMe Taro, nOCKOJlbKy, KaK yKa3wBaJ10Cb, 

llJ10THOCTb BepORTHOCTH B38HMOgeACTBHR naA810~~X 4aCTH4 C MHWeHbiO -
H81l0J1HRIO~HM ra30M CTpHMepHOA KaMepM - He 3aBMCHT OT pacnonome

HMll T04KH B38HMOgeC1CTBHR, TO npH BW4HCJ1eHHH cpeAHerO 3H84eH~R 

reoMeTpH4eCI<O~ 3$<)JeKT~BHOCTI1 Aflll Bbi6paHHO~ 4YBCTBHTeJ1bHO~ 30Hbl 

o6naCTb MHTerpHpOB8HHR pa36HB8J18Cb H8 R4e~KH H MHTerpMpOB8HHe 

BWilOJ1HRJ10Cb CT8HAapTHMM MeTOAOM CHMnCOHa, a He MeTOAOM MoHTe

KapnO. np11 3TOM T04HOCTb BW4~CJleHMll HHK8K He 38BMCHT OT B03MOm
HbiX CT8H1CTI14eCKMX ¢nyKTY8l.IH~ 8 pacnpegeneHHH pa3blrpaHHbiX C06br

TMC1, K8K B cny4ae MeToga MOHTe-Kapno. 
reoMeTpH4eCKafl 3$¢eKH1BHOCTb fy(8) perHCTP84MH 48CH1Uhl, pac

CeRHHOA B KaKoA-nMUO T04Ke V Ha 3aA8HHWC1 yron 8, onpeAenReTCll 

K8K OTHOWeHMe 3$$ei<THBHOrO TeJleCHOrO yrna L'>!.1 8 rr • B KOTOpOM ge~
CTBMTeJlbHO MOmeT 3aperMCTpHpOB8TbCll 4aCTHL.I8, K OU~eMy TeneCHOMY 
yrny, paBHOMY 2rrsin8 t\8. nocKOJlbKY MHOmeCTBO B03MOmHbiX TpaeKTO

pM~ pacceRHHO~ 4aCTML.IW o6pa3yeT noaepXHOCTb Kpyrnoro KOHyca, TO 

yKa3aHHaR reoMeTpM4eCKaR 3¢$eKTMBHOCTb fVQS) pasHa OTHOWeHHIO 

COOTBeTCTBYIOUiero 83HMYT8JlbHOr<:.J.c!la_t\_¢E} ~ K 2rr •• CxeMa Ha pi'IC.2 

11JlJliOCTPMPYeT pacceRHMe 4aCTH~bl, 8 T04Ke .V .. Ha yron @ B T04Ky l 
·' ] 
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Pnc.l. CxeMa pacrrono~eHHH Ha rry~Ke 
ITHOHOB CIJ;HHTHililHIJ;HOHHblX C~eT~HKOB 
IJ;HilHHgpH~ecKoro rogOCKOITH~ecKoro 

geTeKTOpa CTpHMepHoro CTieKTpOMeT
pa BbiCOKoro gaBneHHH OlliiH. 

z, 

1( 

P11c.2. CxeMa, HnnwcTpHpyw-
11\aH pacceHHHe ~aCTHIJ;bi 

I " -Me3oHa/ B TO~Ke V Ha 
yron 8 B TO~KY I rrnocKoro 
c~eT~HKa ABCA. 

nnocKoro c4eT4~Ka ABCD.H3 p~cyHKa ACHO, 4TO reoMeTp~4ecKaA 3¢
¢eKT~BHOCTb perHCTpa41111 4aCTH4~ OAHH04H~M c4eT4HKOM pasHa A¢/277. 

BW4HCnEHHE rEOMETPH4ECKO~ 3¢$EKTHBHOCTH 
PErHCTPAUHH 4ACTHUbl, PACCE~HHO~ B 3AAAHHO~ T04KE MHWEHH 
HA 3AAAHHbl~ Yron 

AnA pac4eToB 6ygeM C4HTaTb ny40K BXOAAII\HX s KaMepy 4aCTH4 
KOnnHMHpOBaHH~M TaKHM o6pa30M, 4TO TpaeKTOP~H 4aCTH4 pacnpeAe
neHbl paBHOMepHo s o6ceMe yce4eHHoro KoHyca, BbiCOTa t<oToporo nep
neHAHKYnHpHa 4HnHHAPH48CKO~ nosepXHOCTH rOAOCKOnH48CKOrO geTeK
TOpa. PaAHYC~ OCHOBaHH~ KOHyca RFl /Ha BXOAe B 4YBCTBHTenbHY~ 
30HY KaMep~/ 11 RF2 /Ha s~xoge H3 4YBCTBHTenbHO~ 30H~/ onpeAenA
~TCA paCXOAHMOCTb~ ny4Ka naAa~II\~X 4aCTH4 H BXOAAT B pac4eT~ B 
Ka4eCTBe Ha4anbH~X napaMeTpos. BenH4H~w RF1H RF2 3aAa~TCA AnA 
KamAOro KOHKpeTHOrO 3KCnepHM8HTa. TaKme 3aAa8TCA npOTAmeHHOCTb 
4YBCTBHT8flbHO~ 30H~ KaMepw, T.e. B~COTa yce4eHHOrO KOHyca. 

AnA pac4eTos M~ npHMeM s Ka4ecTse HCXOAHO~ npasy~ npAMoyrqnb~ 
HY~ CHCTeMy KOOPAHHaT /pHc.3/ C 48HTpOM B cepeAHHe 4~nHHAP~4e
CKoro AeTeKTopa. OcbY HanpasneHa sgonb oc~ ny4Ka naAa~II\~X 4ac
TI14, OCb Z COBnagaeT C OCb~ 411nHHAP1148CKOrO geTeKTOpa H nepneH
A11KynApHa MeAHaHHO~ nnOCKOCTI1 AeTeKTopa, B KOTOPO~ pacnonomeHa 
ocb X. Ecn11 4acT114a BXOA11T s 4YBCTBI1TenbHy~ 30HY KaMepbi s T04Ke 
E 1! r Sin{3, -AM, r • COS {31, TO ee TpaeKTOpi1FI Bb1XOA11T 1-13 4YBCTBHTenbHOi1 

RF2 RF9 
30Hbi s T04Ke E2 !r· --·sin{3,AL,r-~cos{31. CneAOBaTenbHO, HanpasnA~-

RFl RFl 
2 

,I . 

r 

ll\11e KOCI1HYC~ TpaeKTOpl-111 BXOAAII\8~ 4aCTI14~ paBH~ 

r2~·-1 2 
r RF2 · . (RF1 ) 

f =--.-(---·-l)•Slll/3•(-- 2-
AL+AM RF1 (AL+AM) 

r2(RF_g _ 1)2 
m = [ RF1 

(AL + AM)2 

-1/2 
+ 1] ., 

-1/2 
. + 1]. 

2 RF2 2 
r (-- -1) -112 

r RF2 RF1 ] 
n=·---·(-- -1)cosf3.[------ + 1 . 

AL+AM RF1 (AL+AM) 2 

/1/ 

3AeCb E , m 11 n - HanpasnR~II\118 KOCI1HYCbl OTHOCI1TenbHO ocei1 X , 

I 
•, 

Y 11 Z, cooTBeTCTB8HHO. TaKWM o6pa3oM, np11 yKa3aHHbiX Bbiwe AOny
ll\eHI1RX HanpasneHHe (f ,m , 0) TpaeKTOpl111, BXOAAII\ei1 B KaMepy 4ac
TI14bl, OAH03Ha4HO onoeA8nA8TCA KOOPA11HaTaMH T04KI1 BXOAa 
E 1 {r.cosf3, r· sin{3 }. CneAOBaTeJlbHO, KOOPA11HaTbl n~6o~ T04KI1 
!_X0 , Y O• Z 0 } , nemall\e~ Ha 3TO~ TpaeKTOpl-111, 3aBI1CAT 811\e TOnbKO OT 
paCCTOAHI1A AO T04K11 BXOAa. npw 3agaHHWX f 11 {3 MOmHO BWpa311Tb 
KOOPAI1HaTw X 0 11 Z 0 napaMeTpl14eCKI1 4epe,? Y 0 cneAY~llii1M o6pa3oM: 

X0 = r-sin/3+ ~(Yo+ AM), 

Yo= Yo • 

Z0 = r. cosf3 + .!I...(Y0 + AM). 
m 

/2/ 

nycTb 4aCT114a 113 ny4Ka npeTepn8saeT B3ai1MOA8HCTBI18 BHYTPI1 
4YBCTBI1T81lbHOH 30HW KaMepw B T04K8 V /pi1C.3/ 11 paccei1BaeTCR 
Ha yr011 8. BBeA8M CHCT8MY KOOPA11HaT, CBRSaHHY~ C KOHYCOM pac
CeRHI1R, o6pa30BaHHbiM BC8B03MOmHbiMH TpaeKTOpi1AMH paCC8AHHOH 4ac
TH4W, C 48HTpOM B T04Ke pacceAHHA. 0Cb Yk HanpaBHM BAOJlb OCI1 KO
Hy~a /KOOPA11HaTw, 38AaHHWe B 3TOH CI1CTeMe KOOPA11HaT, CHa6AHM 

[~ 

"~1:1( 
== 

'• 

AfiR onpeAeneHHOCTI1 11HA8KCOM "k" /. B TaKOM 
CJly4ae ypaBH8HI18 KOHyCa, KaK 113BeCTHO, Bbl
r11RA11T CJleAY~lliHM o6pa30M: 

2 2 2 2 x k + zk = Y k . (tgS) . /31 

PHc.3, BaaHMHOe pacrrono~eHHe HCXOAHOH CHCTe

' Mbl KOOPAHHaT C n;eHTpOM 0 B cepegJ.iHe IJ;HilHHp;
Pl1~8CKOrO geTeKTOpa H CHCTeMbl KOOpp;HHaT 
"K" C n;eHTpOM B TO~Ke pacceHHHll ITHOHa V . 

·3 



HanpasneHHe OCH Xk /1-1, COOTBeTCTBeHHO, OCI-1 Zk /, B np~H~Hne, 

MOlKHO Bbi6paTb npOY13BOI1bHO, HO ,qnR ,qanbHeHwero OKa3biSaeTCR y,qo6-

H~M 3a,qaTb ero TaKYIM, 4T06~ OCb Xk 6~na HanpasneHa OT OCI-1 ,qe

TeKTOpa 1-1 nemana B O,qHOH nnOCKOCTI-1 C ~eHTpOM CHCTeMbl KOOp,qMHaT 

"K" 1-1 OCbiO Y HCXO,qHOH CHCTeMbl KOOp,qMHaT, T.e. C OCbiO ny4Ka 

na,qaiO~MX Ha KaMepy 4aCTY1~. Ocb Zk HMeeT HanpaeneHKe, COOTBeTCT

BYIO~ee TOMY, 4TO CHCTeMa KOOp,qKHaT ''K" - npaBaR npRMOyronbHaR. 

TaKHM o6pa30M, Mbl nonHOCTbiO 3a,qanK nonomeHY!e CHCTeMbl KOOp,qHHaT, 

CBR3aHHOH C KOHyCOM pacceJ1HHR, OTHOCHTei1bHO HCXO,qHOH CHCTeMbl, 

CBR3aHHOH C ~HI1MHAPM4eCKHM ,qeTeKTOpOM. 

AnR Toro, 4T06bl HaHTM MHTepecyiO~Me Hac T04KM nepece4eHMR 

KOHyca C OKpylKHOCTRMK, nema~HMI-1 B OCHOBaHKRX ~HnMHAPK4eCKOrO 

,qeTeKTOpa, MOlKHO peWKTb CHCTeMy 1-13 ypaBHeHMR /3/ Y1 ypaBHeHKR 

~KI1KH,qpa X2 + y2 = &2, npe,qsapHTenbHO Bblpa3HS see KOOp,qMHaTbl B 

O,qHOH CHCTeMe KOOPAKHaT /CSR3aHHOH, HanpHMep, 111-160 C KOHYCOM 

·pacceRHMR, 111-160 C ~HI1KH,qpM4eCKHM ,qeTeKTOpOM/. npH_3TOM nOI1Y4HT

CJ1 ypaSHeHMe 4eTsepTOH CTeneHH, KOTOpoe pewaeTCR AOSOI1bHO CI10lK

HO. 

B HaCTORII\eH pa6oTe HeCKOI1,bKO KHa4e onpe,qenRIOTCR T04KM nepe

Ce4eHKR KOHyca pacceRHHR c ,qeTeKTopoM. Aeno s TOM, 4TO 4aCTO 

~HI1KHAPH4eCKKe ,qeTeKTOp~ Ha6Hpa10TCR 1-13 pa3!1H4H~X sneMeHTOS, 

HanpHMep, nnoCKMX C4eT4HKOB pa3Hb1X TKnOB Y1 pa3Mepos. ll03TOMY 

npe,qcTasnReT HHTepec reOMeTpH4eCKaR 3~$eKTHBHOCTb perHCTpa~HH 

,qnR KalKAOro OT,qei1bHOrO 3!1eMeHTa, ~OpMa ,qeTeKTOpa MOlKeT K TOMY 

lKe He 6b1Tb KpyrnoH. nosTOMY AI1R 60I1bWeH 0611\HOCTI-1 pac4eTOS KMe

eT CM~CI1 npe,qCTaBHTb ~HI1MHAPH4eCKHM ,qeTeKTOp B BH,qe COSOKynHo

CTM nnOCKKX 3I1eMeHTOB, 4MCI10 M pa3Mepbl KOTOpbiX onpe,qenRIOTCR 

MCTHHHOH ~OpMOH ,qeTeKTopa M menaeMOH T04HOCTbiO paC4eTOB M 3a

,qaiOTCR B Ka4eCTSe MCXO,qHbiX ,qaHHbiX AI1R COOTSeTCTBYIO~MX nporpaMM 

pac4eToe. Aanee nocne,qosaTenbHO s~4KCnReTcR reoMeTpM4ecKaR 3~~ 

~eKTMBHOCTb perMCTpa~MM 4acTM~ ,qnR Kam,qoro oT,qenbHoro nnocKoro 

3!1eMeHTa. npM 3TOM see ypaeHeHHR pewaiOTCR T04HO. KOHKpeTH~e 

pac4eTbl Mbl 6y,qeM npOBOAHTb ,qi1R ~MI1MH,qpM4eCKOro ,qeTeKTopa CTPM.

MepHOM KaMep~ e~coKoro ,qaeneHHR /CKBA/ OHHH 131, 4T06~ cpaBHMTb 

HaWH pe3yi1bTaTbl C nony4eHHbiMM paHee. ro,qQCKOnH4eCKMH ,qeTeKTOp 

CKBA cocTOHT M3 14 nnocKHX npRMoyronbHbiX c~KHTMnnR~MOHHbiX c4eT-

41-1KOB, per!-1CTPHPYIOII\HX pacceRHHble S pa6o4eM 06beMe KaMepbl nHOHbl. 

BbiCOTa c4eT41-1KOB pasHa H = 116 MM, Z - KOOPAMHaTbl ocHoBaHMH 

I ropM30HTanb HbiX cTopoH/ c4eT4M K:oe aa,qaiOTCR s CMCTeMe Koop,qHHaT, 

CSR3aHHOH C ~HI1HH,qpH4eCKMM ro,qocKonoM, M paBHbl ~H/2 Y1 +H/2. 

3a,qa4a COCTOHT S TOM, 4T06bl ,qnR Kam,qoro C4eT4HKa Sbi4MCI1MTb 

B CMCTeMe KOHyca pacce.RHK.R "K" a3HMyTanbHbiH yron, COOTSeTCT

BYIO~MH AI1MHe ,qyrM, no KOTOPOH KOHYC pacCeRHM.R nepeceKaeT ,qaHHbiH 

C4eT4MK. 

YpasHeHMe nnocKOCTM o,qHoro c4eT4MKa ~HI1MH,qpM4ecKoro ,qeTeKTo

pa S CMCTeMe KOOPAMHaT ~MI1HH,qpa CSOAMTC.R K ypasHeHMIO np.RMOH: 

' 
Y=kX+b, /4/ 

4 

I 

r,qe k =(Y 2 - Y1 )/(X2-X 1 ) 1-1 b = Y 1 - X 1 (Y 2 - Y 1)./(X2-X1).3,qecb (X 1, Y 1 ) 

H (X2, Y2 ) - KOOp,qMHaTbl ABYX BepTMKa!1bHbiX CTOpOH C4eT4MKa S CMC

T~Me ~MI1MH,qpa. B Ta6n. 1 npKse,qeHbl ,qaHHble ,qn.R scex c4eT4MKOS 

~MI1MHAPH4eCKoro ro,qocKona CKBA OHHH. HyMepa~H.R C4eT4MKOS 1-1 o6o3-

Ha4eHM.R S Ta6n.1 COOTSeTCTSYIOT 0603Ha4eHM.RM, npMHRT~M S 3KCne

pHMeHTaX, nposo,qHM~x c CKBA ,qnR Hccne,qosgHHR pacceRHMR aapRlKeH-

HbiX nMOHOB Ha renHM/ 4 •51 , M OTpalKeHbl Ha PHC.l. HoMep 11 1 11 npi-1-

CBOeH BXOAHOMY OKHy CTpHMepHOH KaMepbl, C4eT4MK "6" Ha BbiXO,qe 

BKI1104aeTCR Ha aHTHCOsna,qeHM.R, C4eT4MKH 11
]

11 H "22", KaK npaBHI10, 

OTKI1104eHbl OT .:meKTpOHHOH CXeMbl ynpasneHHR CTPHMepHOH KaMepOH. 

YpaBHeHMe KOHyCa /3/ MOlKHO B~pa3HTb B CHCTeMe ~HI1MH,qpa, ecnM 

y4eCTb, 4TO ,qnR KOHyca C sepWMHOH s T04Ke V(Xv,Yv,Zv) Hanpas

I1RI0~1.1e K'OCHHYCbl OCeH Xk , Y k Y1 Zk OTHOCHTei1bHO OCeH X , Y H Z 

CHCTeMbl KOOp,qMHaT ~MI1MH,qpa onpe,qen.RIOTCR /4TO .RCHO 1.13 p1.1c,3/ co

OTHOWeHH.RMH, npMSe,qeHHbiMM S Ta6n.2. 

YpasHeHMe ,qn.R Koop,qHHaT X ,· Y, Z T04eK Ha noeepxHOCTI.1 KOHy

ca npHo6peTaeT s TaKOM cny4ae SI.1A 

2 2 
[£ 1 (X-Xv) + m 1 (Y- Y v) + n 1 (Z- Z v)l. +[f3(X-Xv)+ m 3 (Y -Yv)+ n3(Z-Zv)l= 

=U 2 (X-Xv)+ m 2 (Y-Yv)+ n2 (Z-Zv)l
2 

-tg20. 
/51 

3To ypasHeHMe y,qo6Ho npeo6paaosaTb ,qn.R ,qanbHeHwero K cne,qyiOU\eMy 

BM,qy; 

2 2 
a 1 ~ +2'\ 2 XY + ~2 Y + 2'\ 3X + 2a2l + a33 = 0, !61 

r,qe 

2 2 2 2 2 
a 11 =· f 1 + e

3 
-E

2
tg El; a

12
=· E

1
m

1 
+ E

3
m

3
- e

2
m

2
tg El; 

a22 = m i+ mi -~tg2El; '~s =-[ Xv a 11 + Yvat2 + (Zv-Z)(flnl+ e3n3- f2n2tg20)}; 

a2a=-[Yva22+ Xva12 +(Zv- Z)- (m1n1 + m3n3- m2~2tg 2®)],. 171 

2. 2 222 22 
ass=(Xv· a.11+ Yva22+(Z-Zv) (n1 +rt3-n2tg 0)+ 

2 
+ 2Xv Y v a 12 + 2Xv(Zv -Z )(f1 n 1 + f 3 n 3 - E2 n 2 tg 0 )+ 

+ 2Yv(Zv-Z)(m1n 1 + Il'Jn 3 - m 2n 2 tg
2®)], 

' 
EcnH nonolKHTb s ypasHeHHM /6/ Z pasH~M Z-Koop,qHHaTe sepxHero 

1.1I1H HHlKHero OCHOBaHI.1R C4eT4HKa, TO COBMeCTHO C ypaBHeHHeM /4/ 
OHO onpe,qen.ReT X- M Y -KOOPAHHaT~ COOTBeTCTBYIO~HX T04eK nepece-

4eHHR KOHyca C OCHOSaHHRMH C4eT4HKa. Z-Koop,qHHaT~ T04eK nepece-

4eHHR KOHyca C BepTMKai1bH~MH CTOpOHaMM C4eT4KKa MOlKHO Onpe,qenHTb, 

ecnH nonolKMTb s /6/ X=X 1 , Y=Y1 /~nM X 2 H Y 2 I, cooTseTcTBeHHO. 

8 TOM cny4ae, eCI1H o6e /eepXHR.R H HHlKHR.R/ onpe,qeneHH~e TaKHM 06-

5 
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Ta6nm~a 1 

Ho11ep if>1• 
o~eTtD~Ka rp8Jl. 

Xp 
MM 

Yr. 
MM 

¢2, 
rpaJ~;. 

~· Y2, , llif> 

1o1M 1o1M rpa.n. 

6 II0,33 -104,25 281,30 69,67 104,25 281,30 40,66 

7 69,67 104,25 281,30 59,15 153,85 257,54 10,52 

8 59,15 153,85 257,54 39,17 232,59 189,48 19,98 

9 39,17 232,59 189,48 19,19 283,33 98,62 19,98 

IO 19,19 283,33 98,62 359,21 299,97 -4,12 19,98 

II 359,21 299,97 -4,12 339,24 280,52 -106,35 19,98 

12 339,24 280,52 -106,35 319,26 227,30 -195,79 19,98 

13 3!9,26 227,30 -195,79 299,28 146,73 -261,67 19,98 

14 299,28 146,73 -261,67 279,30 48,50 -296,05 19,98 

I 279,30 48,50 -296,05 260,70 -48,50 -296,05 18,61 

15 260,70 -48,50 -296,05 240,?2 -146,73 -261,67 19,98 

I6 240,72 -146,73 -261,67 220,?4 -227,30 -195,79 19,98 

I? 220,74 -227,30 -!95,79 200,76 -280,52 -106,35 !9,98 

18 200,76 -280,52 -106,35 !80,79 -299,97 -4,12 19,98 

I9 ISO, 79 -299,97 -4,12 160,81 -283,33 98,62 19,98 
l 

20 160,81 -283,33 98,62 140,83 -232,59 189,48 !9,98 

2I 140,83 -232,59 189,48 120,85 -153,85 257,54 !9,98 

22 120,85 -153,85 257,54 110,33 -104,25 28!,30 !0,52 

Ta6nHu;a 2 

X y z 
xk e 1 ... msinfJ ffit=-v'l~ n 1 =ffi· cos{J 

yk e2 = e ffi2=·ffi n 2 = n 

Z~t £3=-COSfJ ms=O n3= sinfJ 

, 
i) 
,. 

J 
j 

/ 

pa30M TOI.fK11 Jle>KaT BHyTpl1 MHTepsaJlOB (X 1,X2) 11 (Y 1,Y 2 ] 11JlH HaXOART

Cfl Ha OAHO~ sepTI1KaJlbHO~ CTOpOHe Cl.feTI.fHKa, TO MO>KHO Bbi4HCJ111Tb co

OTBeTCTBYIOI.l.\11e 11M a311MyTaJlbl'lble yrJlbl CtlB 11 illH B CI1CTeMe K00PA11HaT 

KOHyca "K" 11 yrJlbl ifJ 6 , cf>H B CI1CTeMe 1..111nHHAPa, Yl.fHTbiBafl, l.fTO 

zk = y k . tgE> . :Cosru 

xk .. yk. :tg8. :sinru 

!81 
X =·R cos¢> 

Y = R sin¢ 

11Jll1 

[ f2 (X-Xv )+ m2(Y-Yv )+ n2(Z-Zv )] tgE> · cosru- { £3 (X-X v) + m 3(Y-Yv )+ 

+ n3(Z-Zv)1 = o, 

[f 2(X-Xv)+ m2(Y-Yv)+ n2(Z-Zv)1· tg8. sinru -[f 1(X-Xy)+ 

+ m1(Y-Yv) + n1(Z-Zv)l =· 0, 

X-Rcos¢=·0, 

Y-Rsin¢=0. 

/9/ 

BeJ111411Ha pa3HOCTI1 Me>KAY ru 8 H CtlH 1-1 onpeAeJlReT 11CKOMyiO reOMeTpl11.fe

CKYIO 3$$eKT11BHOCTb perHCTpal.IHI1 l.faCT11l.lbl, pacceRHHOH B TOI.fKe 

VIXv,Yv,Zvl Ha yron e. npRMOyrOJlbHbi,M Cl.feTI.fHKOM BbiCOTOI~ H c KO-

OPAI1HaTaMH BepTHKaJlbHbiX CTOpOH I xl. Yll H I x2,Y21. Pa3yMeeTCfl' 

KOHYC paCCeRHHfl MO>KeT nepecel.fb AaHHbiH C4eTI.fHK B HeCKOJlbK11X TOI.f

KaX, B TaKoM cny1.1ae o611\aR 3$$eKTHBHOCTb onpeAeJlReTCR cyMMO~ pa3-

HOCTeH Me>KAY a3HMyTaJlbHbiMI1 yrnaMH Allfl COOTBeTCTBYIOI.l.\11X nap TO-

l.feK nepece1.1eH11.R. 

.51 

e. 
.4 

.l 

2 

PHc.4. rpa~HKH 3aBHCHMOCTH OT yrna pacCefl

HHfl E) reoMeTpHqecKOH 3~eKTHBHOCTH perHCT

pau;HH 3apHJKeHHOH qacTHI~I fE) • I - 3apHJKen

HaH qacTHJJ;a pacCeHBae•rcH B OAHOH TO'{Ke B 

u;eHTpe cTpHMepHoro cneKTpoMeTpa: Xv = Yv= 
= Z v- 0. 2 - ycpe!,HeHHaH KpHBafl, COOTBeT

CTBYJOlllafl paccemnno qacTHJJ; so nceM '!yBcT

BHTeJibHOM 06'beMe C TpHMepHOH I<aMepbl, 3 -

KpHBafl, Y'!HTbiBaiOIIIaH non~auHe a -qacTHJJ;bi 

B cqeT'!HK anntconnaAeHHfl, E 17 = 200 M3B. 4 -

KPHDafl, Y'lHTbiBa!OlllaH nonaAaHHe flAPa 3He B 

c'!eT'!HK aHTacoBnaAeHHH, E17 = · 200 M3B. ,5 -

TO JKe, 'ITO KpmilaH 4, no npH E 17 
= 145 M3B. · 

.7 
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nposep.A.A OA~H 38 ,qpyr~M see SXOA.A~~e S ~~n~HAP~4eCK~~ ,qeTeK
TOp C4eT4~K~, MOmHO onpe,qen~Tb nonHy~ reoMeTp~4eCKy~ 3$$eKT~S
HOCTb per~cTpa~~~ 48CT~~w, pacce.AHHO~ Ha yron 8 s T04Ke V. Ha 
p~c. 4 ,qn.A ~nmocTpa~~~ np~se,qeH rpa¢~K sas~c~MOCT~ oT 8 77 reo
MeTp~4ecKo~ 3¢¢eKT~SHOCT~ fv8 np~ Xv=Y v"" Zv-== 0 Afl.A CTp~MepHoro 
cneKTpoMeTpa O~R~. 

YCPE,LIHEH~E BEn~4~HW rEOMETP~4ECKOR 3¢¢EKT~BHOCTH 
PEr~CTPAU~M 4ACTMU rv8 no BCEMY OSbEMY, 
OKPY~EHHOMY U~nMHAP~4ECK~M ,LIETEKTOPOM 

3Ha4eH~e r9 ,ycpe,qHeHHoe no sceMy o6beMy V 4yscTB~TenbHO~ 
30HW, OKpymeHHO~ ~~fl~HAP~4eCK~M ,qeTeKTOpOM, paSHO 

- 1 
( 8 ""' v rrr fv8dxdydz • 1101 

/1'2/ B pa6oTax ' ~HTerpan 1101 o~eH~sanc.A MeTo,qoM MoHTe-Kapno. 
Paswrpwsan~cb Koop,q~HaTw T04eK ssa~Mo,qeRcTS~.A 48CT~~ s sa,qaH
HO~ 4YSCTS~TeJ1bHOR 30He CTp~MepHO~ KaMepbl. np~ 3TOM TpaeKTOp~~ 
na,qaiOlll~X 4aCTH~ C4~TBJ1VICb see napannenbHbiMVI. Am=t Kam,qoro pasbw
paHHoro cny4a.A pasblrPblsanc.A e~e VI asVIMyTanbHbl~ yron f1} 1 s ~HTep
sane yrnos OT- rrl2 ,qo +rrl2 • .LinR TaK~M o6pasoM onpe,qeneHHbiX Koop
A~HaT Xv , Yv , Z v VI w 1 VI 3a,qaHHoro yn1a pacce.AHv1.A 8 77 Sbi.ACH.A
nocb, nepeceKaeT n~ TpaeKTOPVIR pacce.AHHoro n~oHa KaKo~-n~6o 
c4eT4VIK ~VInVIHAPV14ecKoro ,qeTeKTopa. B TaKoM cny4ae ,qaHHOMY pa-
3blrpaHHOMY co6b!TVIIO npVIn~CbiSanc.A sec W1-==·1. B npoTi:1SHOM cny4ae 
W 1 = 0. Ta me npo~e,qypa npoV13BOAVIJlacb ,qn.A as~MyTanbHoro yrna 
w 2-== w 1 +rr. 06UJVI~ sec ,qn.A ,qaHHoro yrna pacce.AH~.A 8 17 VI T04KVI 
ssaVIMo,qeRcTe~·.A ! X v ·· ,Yv,Z vl np~;~H~Manc.A pasHbiM W -==· ~-(W1 + W 2 ). 
CyMMapHwA sec ,qnR ecex paswrpaHHWX co6WTVIA IW1, OTHeceHHwA K 
o6~eMy 4Hcny paswrpaHHWX co6wT~;~A, ~ onpe,qen.An r 8 ,qn.A sa,qaHHoro 
yrna pacce.AH~.A 8 77 VI 38A8HHO?\ 4YSCTS~TeJlbHOA 30HW KaMepw. 

B HaCTO.A~eA pa6oTe no,qxo,q K Sbi4~CJleH~IO Kam,qoro yrna 6.~ ~HoA, 
VI onVIcaH s npe,qbiAY~eM pas,qene. MHTerpan I 1 01 o~eH~sanc.A MeTo,qoM 
C~MncoHa. nocKonbKY, KaK 6biJlO noKasaHo paHee, Koop,qVIHaTbl T04K~ 
B3a~MO,qe?\CTB~.A 38B~C.AT TOJlbKO OT r , ~ VI f-== ¥V lpVIc.31, TO 
,qnR Bbi4VICJ1eH~.A VIHTerpana I 1 01 o6nacT~ VIHTerpHpoeaH~.A no r , ~ 
~ f pa36~san~Cb H8 llr , U ~ 1-1 U ~ paBHble .A4eAK~, COOTBeTCTBeHHO 1 

~ fv8 Bbi4VICfl.AnaCb AJ1.A T04eK B3a~MO,qeHCTB~.A, COOTBeTCTBYIO~~X ys
naM nbny4eHHOH ceTK~ ~HTerpVIposaH~.A. 3Ha4eH~.A n r , n ~ VI nf sa
,qaean~cb KaK VICXOAHble napaMeTpbl ,qn.A nporpaMMbl pac4eTa. Bbl4~cne
H~.A npOBOA~J1~Cb AJ1.A 3Ha4eH~H 0.$ ~ S::.90 ° scne,qCTB~e C~MMeTp~i-1 
sa,qa4~. ,L\n.A O~eHK~ T04HOCT~ BW4~CJ1eHVI.A CTpOHJ1VICb rpa¢VIK~ sas~
C~MOCT~ (8 OT nr , n ~ ~ nf np~ HeCKOJlbK~x yrnax 8. TaKVIe rpa
¢VIK~ np~se,qeHbl Ha p~C. 5. KaK B~AH0 1 np~ 3Ha4eH~.AX Ur > 2 , U(?2 
~ n s:.> 10 sen~4V1Ha r 8 yme He MeH.AeTC.A. 
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PHc. 5; fpa¢m<H saBHCHMoc TH reoMeTpH"'e

CKoti :3¢rl>eKTHBHOCTH OT KOJIH"'eCTBa SI"!eeiC 

nr , n~ H Df· 

Ha pV1c.4 npVIae,qeH ,qn.A CTpVIMepHoA KaMe
pbl BbiCOKoro ,qasneHVI.A O~R~ rpa¢VIK aaa~cVI
MOCTVI fS OT 8 77 , llbi4VICJ19HHbiH OnVIC8HHbiM 
BbiWe MeTo,qaM. OH cosna,qaeT s npe,qenax 
CTBTVICTVI49CKVIX OWV160K C rpa¢VIKOM,p8CC4VI
T8HHWM M9TO,(IOM MOHTe-KapnO VI npVIBe,qeHHWM 
8 pa6oTax 11 •21• 3TVI rpB$VIKVI COOTB6TCTBY~T 
CJlY48~, KOr,qa BbiKJ11049Hbl C49T4VIKVI "7 11 VI 
11 2211 lpVIC. 11. 

Y4ET PErMCTPAUMH CHnbHOHOHH3Y~HX BTOPM4HbiX 4ACTHU 
C4ET4HKOM AHTHCOBnA,LIEHMR B CKBA OMRH 

KaMepa CKBA 6blna cos,qaHa ,qn.A Vl3y4eHVI.A peaK~VIH ynpyroro pac
ce.AH~.A nHOHOB Ha .A,qpax renVI.A I 3-S/. ,L\nR YJ1Y4W9HH.A OT60pa C06bi
TVIA rr He -pacce.AHH.A sa KBMepow Ha nyTVI nepBV14Haro ny4Ka n~oHoe 
pa3Mel!lanc.A C4eT4HK BHTVICOBna,qeHH.A N'6 lpHC. 1 I. no.ci<OJ1bl(y D ASH
HOM CJly4ae renVIeBa.A MVIWeHb - 11TOHKa.A11 B TOM CMbiCJ16, 4TO VIM99T 
ManyiO Macey lnnoTHOCTb 4He pasHa 1,785·10-4 rlo13 np~ aTMac¢ep-
HOM ,qaen~HHVI, a nnOTHOCTb 3He pasHa 1 ,345·10-4 rlcM31, .A,qpa OT
,qa4~, neTR~~e S CTOpOHy C4eT4~Ka 6 ~ VIMeiO~~e ,(\OCT8T04Hyl0 3Hep
rVIIO, MOryT 6biTI:i saperVICTPVIPOBaHbl 3T~M C49T4~KOM. TeM CBMbiM 
yMeHbruaeTc.A 3¢¢eKTHSHOCTb perVICTpa~HVI co6wT~A pacce.AHH.A nVIOHOB. 
RcHo, 4TO 3TOT 3¢¢eKT snVI.AeT Ha 3¢¢eKT~BHOCTb perVICTpa~VIVI n~;~o
Hos, pacce.AHHbiX Ha 6onbWVIe yrnbl. 

Ha nyTH .A,qep OT,qa4V1 1 J1eT.A~~X 8 CTOpOHy C4eT4HK8 BHTHCOBna,qe
HVIA 6, VIMeeTC.A, KpOMe renVI.A, e~e VI 0,155 MM MBHJ18pa, 32,0 MM 
asoTa no,q TaKVIM me ,qaeneHHeM, 4TO VI ren~w s KBMepe, 0,32 MM 
4epHOH 6yMarVI VI 0,125 MM nonVI3THneHa. Y4eT 3HepreT~4eCKVIX no
Tepb161R,qep renH.A HB nyTH K C4eT4HKY aHTVICOSna,qeHH.A VI Y49T 83VI
MyTaJ1bHOro yrna, COOTSeTCTSYIO~ero nepece4eHVIIO CO C49T4VIKOM 6 
KOHyca, o6pa30BaHHOro B03MOmHbiMH TpaeKTOpVI.AMV1 .A,(I9p OT,qa4~ npVI 
,qaHHOM yrne pacce.AH~.A nHOHa, npVISOAHT K VI3MeHeHV110 3$$9KTVISHOCTH 
per~CTpB~VIVI COfibiTVIH ynpyroro pacce.AHVI.A nVIOHOB HB reJ1~~ B CTpVI
MepHO?\ KaMepe CKBA. Ha p~c. 4 npVIse,qeHbl co·aTseTCTByiOlllHe rpa¢VIKVI 
p,nR 3 He ~ 4 He npH 3HeprVI~ na,qa10~~x nVIOHaa, paBHOH 200 M38. TaM 
me npHee,qeH rpa¢VIK ,qn.A 3He np~;~ E

77
-== 145 M3B. 

3AKni04EHHE 

B pa6oTe onVIcaHa MeTo,qVIKa aHanHT~4ecKoro pac4eTa reoMeTpV14e
cKoA 3¢¢eKT~BHOCTH per~CTpa~V1~ ~VIflVIHAP~4eCKVIM ,qeTeKTOpOM 48CTVI~, 
pacce.AHHWX 8 npOT.AmeHHO?i MVIWeH~. 3Ta MeTOA~Ka M0lK9T fiWTb npVIMe-
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HeHa AnR ~HnHHAPH4ecKoro AeTeKTopa n~6o~ KOH$Hrypa~HH. Peaynb
TaT~ B~4HCneHH~ coanaAa~T C peaynbTaTaMH B~4HCneHHA no MeTOAY 
MOHTe-Kapno B npeAenax CTaTHCTH4eCKHX OWH60K nocneAHero, 4TO 
Hnn~CTpHpyeTCR npHBeAeHH~MH B pa6oTe paC4eTaMH AnR KOHKpeTHOA 
CHCTeM~ - cTpHMepHoA KaMep~ a~coKoro AaaneHHR OHRH. 
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6anecTpa t. M AP• Pl3-82-637 
AHanMTM~ecKMA pac~eT reOMeTPM~ecKoA ~KTMaHOcTM 
perMcTpaqMM qMnMHAPM~ecKMM roAOCKOnM~eCKMM AeTeKTOPOM ~acTHq, 
paCCBRHHWX 8 npoTA*eHHOA MHWeHH 

0nMCaHa MeTOAMKa pac~eTa reOMeTpH~eCKOA 3~eKTMaHOCTH perHCTpaqHH 
pacCeAHHWX ~CTMq a qHnHHAPH~eCKOM rOAOCKOnH~eCKOM AeTeKTOpe. npH BW~Hcne
HMM C~HerO SHa~eHMA reoMeTpH~eCKOA 3~KTHaHOCTH COOTBeTCTay~aA o6naCTb 
HHTBrPMpo88HMA paa6Maanacb Ha A~eAKH, H HHTerpHpoaaHHe awnonHAnOCb CTaH
AaPTHWM MBTOAOM CMMnCOHa, a He MeTOAOM MOHTe-Kapno. npH 3TOM TO~HOCTb aw
~HcneHMA HMK8K He aaaHCHT OT a03MO*HWX CTaTHCTH~eCKHX ~nyKTyaqHA a pacnpe
AeneHMM paawrpaHHWX Co6wTHA, KaK a cny~ae MeTOAa MOHTe-Kapno. 0nHCaHHaR M~
TOAMKa MO*BT 6wTb nPMMeHeHa AnA qHnHHAPH~eCKOro AeTeKTOpa no6oA KOH~rypa
qHM. PeaynbTaTW aw~McneHHA coanaAaOT C pesynbTaTaMH BW~HcneHHA no MeTOAY 
HoHTe-Kapno 8 n~enax CTaTHCTH~eCKHX OWH60K nocneAHero, ~TO MnnQCTpHpyeTCR 
nPMBeABHHWMH a pa6oTe pac~eTaMH AnA KOHKpeTHOA CHCTeMW - CTpHMepHOA KaMepw 
awcoKoro Aa&neHMA OHHK. 

Pa6oTa awnonHeHa a na6opaTOPHH RAepHwx npo6neM OHHH. 

C~MMe ~HeHHOro MHCTMTyTa AAePHWX MccneAoaaHHA. AY6Ha 1982 

Balestra F. et al. P13-82-637 
Analytical Computation of the Geometrical Efficiency 
of the Registration by a Cylindrical Detector of Particles 
Scattered In a Distributed Target 

A way of computing the geometrical efficiency of registering scattered 
particles with a cylindrical hodoscopic detector is described. In computing 
the average value of the geometrical efficiency the corresponding region of 
Integration was divided into bins and Integration was performed by the 
standard Simpson method, and not by the Monte Carlo method. In this case the 
accuracy of the computation does not In any way depend on the possible sta
tistical fluctuations of the distribution of the simulated events, as in the 
case of the Monte Carlo method. The described method can be applied to cy
lindrical detectors of any configurations. The obtained results of calcula- 1 ~ 
tions coincide with calculations obtained by the Monte Carlo method, that 
Is Illustrated by the results of calculations presented for a concrete 
system, namely the · JINR high-pressure streamer chamber. 

The investigation has been performed at the Laboratory of Nuclear 
Problems, JINR. 

Communication of the Joint Institute for Nuclear Research. Dubna 1982 

nepeaoA O.C.BMHOrpaAOBOA. 


