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BBE,llEHI4E 

B3a~MOAe~CT8~A 4acT~~ 8~coK~x 3Hepr~~ conpo80mAa~TCA, KaK 
npa8~no, o6pa3o8aH~eM 6onbworo 4~cna 8TOP~4H~x 4acT~~. 8~neTa

~~~x, oco6eHHO 8 3KCnep~MeHTaX C ~~KC~p08aHHO~ M~WeHb~, nOA 
ManbiM~ yrnaM~ OTHOC~TenbHO Hanpa8neH~A nep8~4HO~ 4aCT~~~. Kpo
~e Toro, raMMa-K8aHT~ ~3 pacnaA08 rr0 -Me30H08 TaKme o6pa3y~T 
3neKTpOMarH~TH~e n~8H~ npe~My~eCT8eHHO 8 nepeAHeM Hanpa8neH~~. 
Bee 3To np~80A~T K TOMY, 4TO TpeK08ble AeTeKTOp~, ~Me~~e KO
He4HOe npocTpaHCT8eHHoe pa3peweH~e, 3a4acTy~ He MoryT, oco6eH
HO 8 cny4ae OTCYTCT8~A MarH~THOrO nonA, 8~Aen~Tb OTAenbHy~ 

TpaeKTOp~~ ~3 n~8HA pOmAa~~~XCA 4aCT~~ ~. COOT8eTCT8eHHO, 
AaTb ~H~OpMa~~~ 0 8epW~He 83a~MOAe~CT8~A. 

np~ ~CnOnb308aH~~ npOTAmeHHO~ M~WeH~ ~,oco6eHHO,C pOCTOM 
3Hepr~~ 83a~MOAe~CT8~A TPYAHOCT~ 8 onpeAeneH~~ 8epw~H~ cy~ecT-
8eHHO 803paCTa~T. 3a4aCTY~ AflA 3TO~ ~en~ ~CnOnb3yeTCA 8 OH
~n~ o~~-na~H pe>K~Me cne~~anbHbl~ Tp~rrep Ha 4acT~~Y, 8blneTa~

~Y~ noA 6onbw~M yrnoM, OAHaKo no ycno8~AM 3Kcnep~MeHTa 3To 
AoneKo He 8cerAa 8UJMUmHu. 

Cy~eCT8y~T MeTOA~ onpeAeneH~A Hanpa8neH~A n~8HA ~. cooT8eT
CT8eHHO, BepW~Hbl B3a~MOAe~CT8~A no aMnn~TYAHO-KOOPA~HaTHO~ 
~H~opMa~~~. Hanp~Mep, c noMo~b~ cerMeHT~poeaHH~X Kanop~MeTp08. 
0AHaKo, KaK npa8~no, Kanop~MeTpbl pacnonara~TCA AaneKo OT M~

weH~ ~. COOT8eTCT8eHHO, T04HOCTb TaKO~ npo~eAYP~ He8en~Ka. 

KpoMe Toro, TaKaA MeTOA~Ka Tpe6yeT cy~ecT8eHHoro ycnomHeH~A ~. 
ecTeCTBeHHo, YAOpomaH~A per~cTp~py~~e~ annapaTyp~. 

B AaHHo~ pa6oTe Ha np~Mepe ronoeHo~ 4acT~ cneKTPOMeTpa 
NA-4 npeAnP~HATa non~TKa onpeAeneH~A eepw~H~ s3a~MOAe~cTB~A 
no n~eHeeo~ ~H~OpMa~~~. aaper~cTp~po8aHHO~ reKcaroHanbH~M~ 

nponop~~oHanbH~M~ KaMepaM~. 

0CHOBH~e xapaKTep~CT~K~ rono8HO~ 4aCT~ cneKTPOMeTpa/1/; 
- An~Ha M~WeH~ - 10 M, 

3Hepr~A naAa~~X M~H08 - 100+280 138, 
cpeAH~~ yron BblneTa pacceAHHoro M~OHa /eA~HCTBeHHO~ ~3MepAe
MO~ 4aCT~~~/ - 60 MpaA, 
AeTeKTOp~ - 7 reKcaroHanbHbiX TpexKOOPA~HaTHbiX nponop~~oHanb
HbiX KaMep C waroM HaMOTK~ 2+ 3 MM, nonepe4Hb1M~ pa3MepaM~ -
1 ,5+2, 1 M, 

- MarH~THOC none 8 o6nacT~ M~WeH~ ~ AeTeKTOpa OTCYTCT8yeT 
/eM. p~c. 1/. r • ., ......... : ·-· ·""ilri: .-. ..... J ·• .. 
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At1ntrAAO 

PHc. I. CxeMa ronoBHOH qacTH cneKTpoMeTpa NA-4. 

OcHoaHaR ~AeR npeAflaraeMoro MeToAa - ~cnonbaoaarb ronbKO 
KOOPAHHaTHy~ HH¢QpMa4H~ OT n~aHR aropH4Hb'X 4aCTH4 /aepHee -
ero 4aCT~/ AflR ¢QpMHpOaaHHR 11 Kaa3HTpeKa' 1

, C noMO~b~ KOTOporo 
onpeAeflHTb aepWHHy a3aHMOAe~CTaHR. 

OCHOBHbiE nOilOlKEHI-1.11 ~ nPOUEAYPA 

npPlK[\P BrPrO; (\nR npnc:TOTbl, npe,~noflOlKHM • 4TO 
- 3~eKTHaHOCTb nponOP4HOHaflbH~X KaMep 6nH3Ka K 100%, 
- aropH4H~e 4aCTH4~ He aaaHMOAe~cray~T a o6nacTH KaMep, 
- HeT ctlOHa, a TOM 4HCJ1e 11WYMR~HX 11 KaHanoa 3fleKTPOHHKH. 
EcrecraeHHo, 4TO HapyweHHe .3THX ycnoaHH a onpeAeneHHO~ crene
H~ 3aTPYAHReT peweHHe 3aAa4H, HO, KaK yaHAHM a AaflbHe~weM, 
Hecy~ecraeHHO. 

B cny4ae OTCyTCTaHR MarHHTHOrO nonR KOOPAHHaT~ aTOpH4H~X 

3apRlKeHH~X 4aCTH4 a nponOp4HOHaflbH~X KaMepax JlelKaT Ha npRM~X 
flHHHRX. 

BeeAeM onpeAeneHHe "11-ertmrxz eeo.MempU'II.ecKou mf!Xecmu 11 /UrT/ 
KaK CpeAHero paCCTORHHR OT npOH3aOflbHO~ OCH /Z-oCH/ AO Ha6opa 
KOOPAHHaT OT 3apRlKeHH~X TpeKOB B KalKAO~ nJlOCKOCTH AeTeKTOpa. 
MOIKHO aHAeTb, 4TO UrT-'T04KH o6paay~T HeKOTOp~~ 1134>4leKTHaH~~ 

rpeK11
, 3Ka~aaneHTH~~ peanbHOMy. Ae~cTBHTeJlbHO, ecnH ace n 

aropH4H~x rpeKOB npoXOART 4epea ace KaMep~ IAeTeKrop~/, ro 
H KOOPAHHaT~ T04eK, nony4eHH~X ycpeAHeHHeM KOOPAHHaT rpeKOa 
a KalKAO~ KaMepe, TaKlKe JlelKaT Ha npRMOH JlHHHH, npOXOAR~e~ 4e
pe3 06~~ aepWHHY /aepWHHY a3aHMOAe~cTaHR/; TaHreHC yrna HaK
JlOHa 3TO~ JlHHHH eCTb cpeAHee TaHreHCOB yrna HaKJlOHa CYMM~pye
M~X npRM~X. 
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B o6~eM IKe cny4ae, KOrAa 4epea paanH4H~e nnocKOCTH KaMep 
IAeTeKropoa/ npoXOAHT paaHoe 4Hcno aropH4H~x rpeKoa, 3TO no
nolKeHHe HeaepHO, H He06XOAHMbl OnpeAefleHH~e npaaHna AflR abi4HC
neHHR UrT-KOOPA~HaT. 

npH OTCYTCTaHH aTOPH4H~X aaaHMOAe~cTaH~ BCe rpeKH HMe~T 
o6~y~ T04KY - aepwHHY aaaHMOAe~CTBHR. TaKHM o6paaoM, ecnH M~ 
a03bMeM KOHyC C BepWHHOH a 3TO~ T04Ke H C noaepxHOCTb~, onpe
AenReMO~ JlHHHRMH, CaR3b1Ba~HMH 3TY aepWHHY C rpaHH4aMH caMO~ 

YAaneHHO~ nnocKOCTH KaMep, ro nerKo aHAeTb, 4TO ace rpeKH 
6Hympu 3Toro KOHyca 6YAYT nepeceKaTb ace KaMep~. BeAR CYMMH
poaaHHe a KaMepaX no KOOPAHHaTaM TOJlbKO aHyTpH 3TOrO KOHyca, 
M~ nony4HM 11XOpOWHe 11 urT- KOOp1:\HHaTbl. 

Ha PHC. 2 npeAcraaneHo TPH aapHaHra a~6opa nepaoro npH6n~
lKeHHfl Aflfl sepw~H~ KOHyca I VX

0
, V~, VZj a ronoaHo.:1 4aCTH cneKr

poMerpa NA-4: 
1/ AaneKo aaepx no ny4KY or peanbH0.:1 aepwHHbl; 
2/ a6nH3H peanbHO~ aepwHHbl; 
3/ BHH3 no ny4Ky OT peanbHOH aepWHHbl. 

BHAHO, 4TO a cny4ae 2 nHHe.:1Hbl~ 4lHT, npoaeAeHHbl~ no KOOPAHHa
TaM UrT, npoXOAHT npaKTH4eCK~ 4epe3 BepwHHY a3aHMOAe~CTaHfl. 
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PHc. 2. CxeMa BbJ6opa nepBoro npH6nHJKeHH.H AJI.H 11 KoHyca 
CYMMHPOBaHH.H 11
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B CJ1y4ae 1 JlHHe~Hbl~ (j)HT no KOOPAHHaTaM urr AaeT KOOPAHHaTbl 
BepWHHbl KOHyca VX 1 , VY 1 , VZ 1 , KOTOpble CMe1J4eHbl OT VX O, VY O, 
VZ 0 a cTopoHy peanbHO~ eepwHHbl. Mbl MomeM B3RTb 3TH KOOPAHHaTbl 
B Ka4eCTBe HOBO~ BepWHHbl KOHyca H nOBTOPHTb np04eAYPY· HTepa-
411H noBTOpRIOTCR /KOOPAHHaTbl, KOHYCbl, (jli1Tbl ••• I AO Tex nop, 
noKa 

a/ 411CJ10 HTepa4H~ He npeBbiCI1T pa3yMHoro npeAena /o6b14HO 
3-:-5/; 

6/ pa3HOCTI1 MemAY CTapbiMH H HOBbiMH 3Ha4eH11RMI1 KOOPA11HaT 
aepWI1Hbl 

tlZ = vz·
1 

- vz 
1 

_ 
1 

rAe 
R. =vVX 2

1 +VY~ 1 1 

LlR=Ri-Ri_ 1 

He CTaHyT MeHbWe Tpe6yeMO~ T04HOCTH. 
noA06Hble me pe3yJ1bTaTbl nony4aiOTCR 11 a 3 eapl1aHTe, OAHaKo 

CMeiJ4eHHR 8 3TOM CJ1y4ae MeHbWe, 11 BpeMeHaMI1 11Tepa4H11 npeKpa1J4a
IOTCR, XOTR aepwi1Ha KOHyca e114e AaJleKa OT peaJlbHO~ aepWHHbl B3a
HMOAei1CTBHR. 

Heo6xoAHMO OTMeTI1Tb, 4TO npH cyMMI1poaaHI111 KOOPA11HaT no 
BCe~ orpaHH4eHHO~ KOHyCOM 4aCTH nJ10CKOCTI1 KaMepbl KOOPA11HaTbl 
l.lrT MOryT OKa3aTbCR 04eHb 6J1H3KO K OCI1 ny4Ka, T.K. J111BeHb 
BTOPH4Hb1X, B OCHOBHOM, CI1MMeTpH4eH OTHOCI1TeJ1bHO HanpaBJ1eH11R 
nepBH4HO~. B 3TOM CJ1y4ae yron es HaKJlOHa npRMO~, npoXOARU4e~ 

4epe3 l.lrT, 6yAeT 04eHb Mall H, COOTBeTCTBeHHO, aepWI1Ha B3ai1MO
Ae~CTBHR, Bb14HCJ1ReMaR KaK T04Ka nepece4eHHR 3TO~ npRMO~ C nep
BI14HbiM TpeKOM, 6yAeT OnpeAeJleHa C 60J1bW11MH norpeWHOCTRM11. 
no3TOMY AJ1R CYMMHpOBaH11R npeAJlaraeTCR 11CnOJlb30BaTb TOJlbKO 
4aCTb JlHBHR /a311MyTaJ1bHble orpaHH4eHHR/. 

B 4aCTHOM cny4ae NA-4 cneKTPOMeTpa AJ1R cyMMHpoaaHHR a Ka
Mepax Bb16HpaJ111Cb TOJlbKO 06JlaCTI1, npOTI1BOnOJ10mHble no a311MYTY 
o6nacTI1 npoxomAeHI1R TpeKa pacceRHHoro MIOOHa /a3HMYT pacceRH
Horo MIOOHa onpeAeJlRJlCR B OCHOBHO~, TOpOHAaJlbHO~, 4aCTH cneKT
poMeTpa/. 

npH 3TOM, KaK CJleAyeT H3 KHHeMaTHKH, 3TH 06JlaCTH nJlOCKOC
Te~ KaMep AOJlmHbl COAepmaTb 60J1bWYIO 4aCTb JlHBHR H, KPOMe TOro, 
acerAa 8 8 > 0. 

TaKHM o6pa3oM, o6nacTb KOHyca AJ1R 111060~ KaMepbl a ronoaHo~ 

4aCTI1 NA-4 cneKTPOMeTpa 6blna pa3AeneHa Ha wecTb a311MyTanbHblx 
ceKTOpoa /60° KamAbl~/. EcnH pacceRHHbl~ MIOOH npoxoA11T, Hanpi1-
Mep, 4epe3 ceKTOp IV /-U, -Y-OCI1/, TO Bb1411CJ1eHI1e LtrT-KOOPAH
HaT npOBOA11TCR TOJ1bKO B CeKTOpe III /+U, +Y-ocl1/ /cM.pHc.3/. 

Bee 3TO 03Ha4aeT, OAHaKo, 4TO MOmHo Hcnonb30BaTb AJ1R Bb1411c
neHI1R T04eK l.lrT TOJlbKO 2 npoeK411H H3 3 AJ1R KamAO~ reKcaroHanb
HO~ KaMepbl • 
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8tf£/Litltl£ rPAtln!.Jbl 
0/iAACTEif CYMMHPOBAttlfR rPAifHI.JA ~AMEPbl 

-tU 

+X ' K:"X ,f~A:T;,BI1~l.'~ ..!~ 

+V 
Bttflillflf! rPA!tltf.lbl 
06AACT£!1 CYMM!fPOGA!fl1fl 

-'( 

I + ~ A31fMYTMbttblf ObMCTII 

* .X ItT" PAeClJIIflftJrO MIOOifA 

1\00f'A/1/fATbl .XIfTOGA/18t!JI 

X .• XI1Tb1" OT lft1GifJI 

A' B (Jb,lACT/1 CYJIM/1P08Atlt!JI .4AJ'f +U H + y KOOP,411t!AT 

0, ...... • )(ttT"tt KOOPAift!AThl ,At!BtiEBOro"TPEK:A 

PHc. 3. CxeMa cyMMHpoBaHHH XHTOB B rrnocKOCTH 

rrporropu;HoHaJibHOH KaMepbJ. 

npi1Me4aHHe. B CJ1y4ae npAMOyrOJlbHbiX nponOP4HOHaJ1bHbiX Ka
Mep 4enecoo6pa3H0 11cnonb30BaTb KBaApaHT, npoTHBononomHbl~ Tar
rHpoaaHHO~ 4acT114e. 

B KOHKpeTHOM np11nomeHH11 K 3KcnepHMeHTY NA-4 npo4eAypa onpe
AeneHI1R aepWI1Hbl B3ai1MOAe~CTBI1R no J111BHIO BTOpi14HbiX 4aCTH4 B 
reKcaroHaJlbHbiX KaMepax cocToRna a cneAYIOIJ4eM. 

1 • B Ka4ecTae Ha4aJ1bHoro 3Ha4eHI1R VZ 0 aepwi1Hbl KOHyca pac
CMaTpl1aanocb ABa aapl1aHTa: 

a/ VZ 
0 

= 1 00 eM I "'3, 5 M aeepx no ny4KY oT Ha4ana MI1WeHH 
VZt = 430 CM/; 

6/ vz 0 = VZ ll - T04Ka nepece4eHHR npoAonmeHHR pacceRHHoro 
MIOOHa H3 TOpOHAaJ1bHO~ 4aC~I1 cneKTpOMeTpa. 

B Ka4ecTae VX 0 , VY0 -KOOPA11HaT 6pan11cb KOOPAHHaTbl nepBI14HO~ 

4aCTI14bl B ny4KOBOM rOAOCKOne /VZ H = 370 CM/. 
2. no a311MYTY pacceRHHoro MIOOHa AJ1R ecex KaMep onpeAenRnl1cb 

CeKTOpa CYMMHpOBaHI1R KOOPA11HaT J111BHR H Ha6op COOTBeTCTBYIOIJ411X 
npoeK4H~- /+U,+V/, /-U,-V/, /+U,+Y/, /-U,-Y/, /+V,-Y/, H 
/-V,+Y/. 
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3. l-13 Bb16paHHOi1 BepWI1Hbl npOBOAI11lCR KOHYC K Kpaf!M CaMoi1 
YAaneHHoi1 KaMepbl IKaMepa N'7 I 11 Bbi411C1lfi1111Cb Hapy>KHble rpaHI14bl 
06JlaCTei1 CYMMI1POBaHI1fl BO BCeX OCTaJlbHbiX nilOCKOCTfiX - Um~x , 
V m~x ym~x m1n 

mm' mm • 
CneAyeT OTMeTI1Tb, 4TO BB11AY BbiCOKOi1 11HTeHC11BHOCTI1 nepBI14-

7 
Horo ny4Ka ( "'5·10 ui411K11) np11 npoBeAeH1111 3Kcnepi1MeHTa B 
4eHTpaJlbHbiX 06JlaCTfiX raKcaroHaJlbHbiX KaMep 11CKYCCTBeHHO nOHI1-
M<aJlaCb 34$eKTI1BHOCTb. no3TOMY np11 cyMMI1POBaHI111 4eHTpallbHble 
o6nacTI1 I R < 5 CMI 11rHop11posan11cb. 

4. B Ka>KAOi1 nnOCKOCTI1 no Ka>KAO.:i KOOPA11HaTe B Bb16paHHOi1 
06naCTI1 CyMMI1pOBaH11fl OnpeAellf!Ili1Cb CileAYIOIII11e Belli1411Hbl: 

N 
! (KOOp,D,HHaTa cne,o.a 'laCHILJ.bl m1BHA) 

c 1 
k 

N 

rAe Ck - KOOPAI1HaTa UfT B AaHHO.:i o6naCTI1, 

N 

s2 
k 

ak 

--- ~' I .... C .1.~ 

l (KOOp,D,HHaTa Cne,o.a 'laCTHUbl flHBHA)2 _L__ __________ ____ 

J c2 - s 2 
k k 

N 

Wk=liak 

'11'1'-JIV '-JICAVt> 'ldl-1114 Jli1BHR B uu.naCTI'I, k = 1-7/ Allfl Ka>K-
AOi1 npoeK41111. 

5. np11 YCI10BI111 HeHylleBbiX K00PA11HaT Ck He MeHee 4eM B 3 
nllOCKOCTfiX npOBOA1111Cfl Il11Hei1Hbli1 $11T B Ka>KAO.:i npoeK411J.1, no pe-
3YilbTaTaM $11Ta npoBOA1111Cfl 11 Bb16poc 11 leCI111 3TO He06XOAJ.1MOI 
"nnoxoi1

11 
T04KI1- (ck-c~it )2. w;:. 1. nocne 3Toro ni'!Hei1Hbli1 $11T 

nOBTOPflllCfl I411COO T04eK B $11Te AOil>KHO 6b1Tb > 31. 
6.no OKOH4aHI1J.1 npo4eAYPbl $11TI'IposaHI'Ifl a A;Yx npoeK41'1fiX onpe

Aenf!Ili1Cb KOOPAI1HaTbl vz 1' vxl' VY 1 B o6naCTI1 MI1H11MallbHOro pac
CTOfiHI1fl Me>KAY nepB114HbiM TpeKOM J.1 11 TpeKOM Il11BHR 11 • 

ECI111 

dZ = I vz 0 - vz 1 I < l M 

11111'1 

dR = J (VX 0 - vx 1) 2 + (VY 0 - VY 1) 2 < 5 MM 

Bepwi1Ha VZ1 , VX 1 ,.VY 1 npi1H11MallaCb KaK XOpowaR. 
B npoTI1BHOM Clly4ae BCH npo4eAYpa noeTOpRnacb, a e Ka4eCTBe 

KOOPA11HaT CTapTOBO.:i T04KI1 6pallJ.1Cb 3Ha4eH11R 

6 

t' 

') 

vz 1 • VXt = VX 0 + 0,1* (VX0 - VX 1 ), 

VY~ = VY 0 + O,h (VY 0 - VY 1 ) • 

7. Bb1XOA 113 npo4eAYPbl npOI1CXOAJ.1Il 111160 no AOCTJ.1>KeHI111 Heo6xo
A11MOi1 T04HOCTI1, 111160 no 411CI1Y 11Tepa411i1. 

npeAYCMOTpeH eap11aHT ABYXKpaTHoro 113MeHeHI1fl no a311MYTY o6-
nacTI1 cyMMI1poeaHI1fl e cny4aHx: 
- HeAOCTaT04Horo 4!11Cna "xopow11x11 T04eK Allfl Il!11Hei1Horo $11Ta 
B npoeK41111 I4111CI10 T04eK < 31; 
- npeBbiWeHI1fl MaKCI1MallbHOrO 4111Cila !11Tepa4111i1 6e3 AOCTI1>KeH11fl Tpe-
6yeMOi1 T04HOCT!IIj 
- ecn111 TaHreHc yrna HaKnoHa 11Il11BHeeoro TpeKa 11 MeHbWe 0, 01 . 

nPOBEPKA nPEAJ10lKEHHOI1 nPOUE,llYPbl HA MOAEI111POBAHHbiX 
C06biTI1HX 

Allfl MOAell!IIPOBaH11fl C06b1TI1~ 6blna IIICnOilb30BaHa aAanTI1POBaHHafl 
Allfl NA-4 cneKTPOMeTpa nporpaMMa GEANT (SIMUL NA-4 121 ) c MO
A111$111411POBaHHb1MIII noAnporpaMMaMIII HADRON "' GUDGIT. 

CTaHAaPTHafl NA-4 nporpaMMa PATRAC !IICnonb30Banacb AilR eoc
cTaHosneH11fl napaMeTpOB pacceRHHoro M~Ha, a pa3pa6oTaHHafl 
nporpaMMa SHOWER - Allfl onpeAeneHI1fl 11IliiiBHeeoro TpeKa 11 

"' He3ael1-
~~- ... ---· CIIIMOru BUCCidHU~I~HI1H .,~~WI1H~ t>~dnMvAcn'-•onn. 

Heo6XOAIIIMO OTMeT!IITb, 4TO nplll MOAelliiiPOBaH!III1 Mbl He CTapalli1Cb 
T04HO eocnpOI13BeCTI1 CaMO B3a!IIMOAei1CTB!IIe, eepHee, aApOHHY~ 
4aCTb rny6oKoHeynpyroro pacceHH!IIfl M~oHa lonpeAeneHHafl MOAellb, 
pacnaAbl 11 B3ai1MOAei1CTB!IIfl BTOp!114HbiX Ill T.n.l, a CTpeMIIIIli1Cb 6o
nee 1111111 MeHee peall!IICTIII4HO BOCnp0!113BeCTI1 KapTIIIHY Il!IIBHfl B reKca
roHallbHbiX KaMepax I4111CI10 XI1TOB, IIIX pacnpeAelleH11RI, 4T06bl npo
eep!IITb 4YBCTBI1TellbHOCTb npeAilO>KeHHOi1 MeTOA11KI1 K pa3Il1114HbiM T!ll
naM C06b1TI1i1 laApOHHble Il!IIBHI1, 3IleKTPOMarHIIITHble Il!IIBHIII Ill 11X KOM-
611Ha4111111l. 

1 , feHepa4111R 3apf!>KeHHbiX aApOHOB 

CHa4ana np11 3Hepr!lll1 280 f3B reHep111poeanocb co6b1T!IIe rny6oKo
Heynpyroro pacceRH11fl lfHPI M~oHa a ronoBHoi1 4aCTH cneKTpoMeTpa. 
3aTeM,Ailfl yMeHbWeHHR AOI111 C06biTHi1 C Mallo.:! MHO>KeCTBeHHOCTb~,Ha 
IIIHBapHaHTHY~ Macey o6pa30BaBWHXCR aApOHOB 

2 2 2 
W = 2mp • v - Q + 2mp, 

rAe Q2 - nepeAaHHbl.:i 4-11MnyllbC, v =E0-EIL- 3HeprHR aAPOHOB B 
na6opaTOPHOi1 CI1CTeMe, mp - Macca npOTOHa, HaKilaAbiBallOCb orpaHJ;~-
4eHI-1e 
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/A/ w2 > 20 f382. 
W3 KHHeMaTHKH fHP onpeAenRnHCb KOMnOHeHT~ aAPOHHOro nH8HR 

PX, PY, PZ. 3aTeM, cornacHo pa6oTe /3/, 8bi4HCnRnocb cpeAHee 
4HCnO 3apRmeHH~X 4aCTH~ 

<n> = 1,1 + 0,895· ln(W 2
), 

ch 

H, cornaCHO pa60Te 141 , COOTHOWeHHe MemAY cpeAHHMH 4HCnaMH no
nomHTenbHO H OTpH~aTenbHO aapRmeHH~X 4aCTH~, HCXOAR H3 8enH-
4HHbl 

R = (0,59 . exp (x) + 1,91) . 0,5, 

rAe x - cKei1nHHro8aR nepeMeHHaR. 
0TCIOAa 

<n> _ = <n> ch/1,0 + R, <n> + = <n> ch - <n> _ • 

~anee, cornacHo pacnpeAeneHHIO nyaccoHa, reHepHpo8anHcb 4Hcna 
o6paao8a8WHXCR 17- H K -Me3oHo8, npH4eM 

<n> +=0,85·<n> , 17 + 
<n> _ = 0,9· <n > • 

17 -

8 Ka4eCT8e KPHTepHR OT6opa .lUlR 11nonHoueHHOCTH 11 nH8HR HaKnan~-

8anocb orpaHH4eHHe 

/8/ N =(N17 ++N 17_ +NK++NK-)~ 2. 
0T6poweHH~e no KPHTepHRM 7A/ H /8/ C06~THR COCTasnRnH ~3% 

OT nonHoro 4Hcna creHepHpo8aHH~x co6b1THH rny6oKOHeynpyroro 
pacceRHHR. 

~anee, AnR nep8~X N*= N- 1 creHepHpo8aHH~x 4aCTH~ nH8HR 
cny4ai1H~M o6paaoM, cornacHo pa6oTaM /4,5,6/ , onpeAenRnHCb 8e
nH4HH~ z. =Ei d/v H (p2T). H3 Ta6nH~ <)lyHK~HH PROZ=exp(-3.61• 

1 ha 12 · 
.z)/z H PROPTZ = exp(-3.8·pT), H, COOT8eTCT8eHHO, E~ad=Zi ·v 
H (PT)i • Ha 3TOM 3Tane npo80AHnHCb cneAY~He npo8epKH: 

N* 
a/ 0,4 ~ I. z 1 ~ 0,9 ; 

1 

npH HapyweHHH 3Toro KPHTepHR reHepa~HR no z1 no8TOpRnacb; 

1 6 / (pT) i ~ 0•5 ' Ehad ' 

npH HapyweHHH 3Toro ycno8HR (p~ 1 = 0,35 f38/c. 3aTeM cny4ai1-
H~M o6paaoM AnR KamAoro aApOHa reHepHp08ancR a3HMYTanbH~i1 yron 
H, COOT8eTCT8eHHO, pxi H py 1 KOMnOHeHT~ HMnynbC08. npOAOnbHaR 
KOMnoHeHTa onpeAenRnacb KaK 

8 

f' 

.., 

" 

• 

i 2 2 2 
pz i = J (E had ) - (pT) i - m i ' 

rAe m i - Mace a TJ- HnH K -Me3oHa. 
nocneAHei1 H3 creHepHpo8aHHbiX 4aCTH~ N- N* = 1 npHnHC~8a

nHCb 11HeCKOMneHCHp08aHH~e
11 KOMnOHeHTbl HMnynbC08 

N* N* 

pxLAST PX - I. px i' py LAST= py - I, PY · , 1 

a TaKme 11 HeCKOMneHCHp08aHHaR 11 3HeprHR 

N* 
E LAST= (l - I. z.)•v. 

1 1 

8 Ka4eCT8e npOAOnbHOi1 KOMnoHeHTbl AnR 3Toi1 4aCTH~~ 8~6Hpanacb 
6onbwaR H3 A8YX 8enH4HH 

PZLAST 
N* 

PZ - I. pz i 

H 

-- .. I ro 2 --· 2 --· 2 -2 
l'"' v "'LAST -v""LAST-v3 LAST-'"17' 

Ha nocneAHeM 3Tane reHepa~HH aAPOHHoro nH8HR ocy~ecT8nRnocb 
npo8eAeHHe TpeK08 4epe3 AeTeKTOp~ H O~H<)lp08Ka XHT08. 

Ha PHC. 4a npeACTa8neH~ pacnpeAeneHHR no ~VZ-pa3HOCTRM 

MemAY creHepHp08aHHbiMH Z -KOOPAHHaTaMH 8epwHH 83aHMOAeHCT8HR 
H 80CCTaHo8neHH~MH c noMO~biO nporpaMM SHOWER H PATRAC, a Ha 
pHC. 46 - C00T8eTCT8YIO~He pacnpeAeneHHR no R- paCCTORHHRM OT 
z-OCH. 

Ha PHC. 48 npeACTa8neHO pacnpeAeneHHe no MHOmeCT8eHHOCTH 
3apRmeHH~x 4aCTH~ AnR reHepHp08aHH~x co6~THi1. 

KaK 8HAHO H3 pHc. 4a,6, pacnpeAeneHHe no ~VZ nocne npor
paMM~ SHOWER 8~rnRAHT cnerKa noyme, a pacnpeAeneHHe no R- 6o
nee peanHcTH4Ho, 4eM cooT8eTCT8y~He pacnpeAeneHHR nocne npor
paMMbl PATRAC. 

He6onbwaR cTaTHCTHKa reHepa~HH He noa8onReT, OAHaKo, CAe
naTb 6onee onpeAeneHHoe aaKnl04eHHe. 

2. feHepa~HR 3neKTpOMarHHTHbiX nH8HeH 

npH reHepa~HH 3neKTPOMarHHTH~X nH8HeH M~ He CTpeMHnHCb 
8 AeTanRX 80CnpOH38eCTH HX xapaKTepHCTHKH, a CTapanHCb nony-
4HTb AOCTaT04HO peanHCTH4HYIO KaPTHHy nH8Hei1 8 reKcaro-

9 



-- AVZ =VZREC-VZGEN 
PATRAC 

rTTTTT AVZ = vz~"<Lv -VZ&eN 
SNOVER 

a 

I -: .....s?U/1//,{/~ ~Y..Z) 
-2 - 1 1 

__ R BEPIUttffbt HJ nPorp,,utM#/ 
PAT HAC 

rTTT7 1t1'11~'f'rfb1 ff.J !11'0rf'AMMII 

5 

V///4//1/Lnlb.~- I ~-D--{CM) 
- - 8 

8 

~ ~ nco 
1 4 6 8 1() 11 

PHc. 4. PacnpeAeneHHe no 

t\VZ...pa3HOCTHM Me:JK,D;y creHepH

poBaHHbiMH Z -KOOPAHHaTaMH 

eepWHH B3aHMOAeHCTBHH H TeMH, 

'ITO BOCCTaHOBneHbl B llOMO~biO 

nporpaMM SHOWER H PATRAC B 

cnyt.Iae reHepa~HH BMecTe c 

pacceHHHbiMI MIOOHOM TOnbKO sa

pH:lKeHHbiX aApOHOB I a/. CooT

BeTCTBYIO~e pacnpeAeneHHH 

no eenHt.IHHe R - paccTOHHHIO 

OT BOCCTaHOBneHHOH BepWHHbl 

AO ocH z /6/. PacnpeAeneHHe 

C06biTHH no MHOJKeCTBeHHOCTH 

sapHJKeHHhlX aApOHOB /B/. 

HanbHWX KaMepax c TeM, 4To6w npoeep~Tb cnoco6HOCTb Hawe~ npor
paMMhl BOCCTaHOB~Tb BepW~HY B3a~MOAe~CTB~H. 

np~ reHepa~~~ npeAnonaranocb: 
a/ 6onbwoe 4~cno x~Toe B Mana~ o6nacT~ nnocKOCT~ KaMepbl; 
6/ pa3n~4HOe 4~Cno X~TOB B pa3HhlX nnOCKOCTHX KaMep; 
B/ OTCYTCTB~e COBnaAa~~~X X~TOB B COCeAH~X nnOCKOCTHX. 
Mw npeAnonaran~ TaKme, 4TO 3neKTpoMarH~THwe n~BH~ o6pa3y~T

CH y-KBaHTaM~ OT pacnaAOB rr 0 -Me30HOB, ~. nOCKOnbKY 3Hepr~H 
3T~X Me30HOB Ben~Ka, OCb OTAenbHOrO n~BHH npaKT~4eCK~ COBna
AaeT c HanpaeneH~eM rr0 -Me3oHa. 

KpoMe TOro, nocKOnbKy cpeAa, B KOTOpO~ pacnpOCTpaHHeTCH n~
BeHb /m~AKOBOAOPOAHble M~WeH~, B03AYX, TpeKOBble AeTeKTOpw/ ~Me
eT AOCTaT04HO Many~ nnOTHOCTb, caM~ n~BH~ Mbl C4~Tan~ 11pa3B~Ba

~~M~CH11, T.e. ~ 4~cno 4acT~~ /ete-/ B n~eHe, ~ ero nonepe4-
Hble pa3Mepbl n~He~HO B03pacTaiOT C paCCTOHH~eM OT eepw~Hbl n~BH.FI. 

H3BeCTHO, 4TO nonepe4Hwe pa3Mepbl 11 pa3e~ea~eroc.FI 11 n~BHH 

AOCTaT04HO XOPOWO on~CbiBaiOTC.FI <I>YHK~~e~ B~Aa /7/ 

R"' e-k/L ' 

rAe k - noKa3aTenb, 3ae~c.FI~~i1 OT nnoTHOCT~ cpeAbl, a L - npo
AOnbHble pa3Mepbl n~BH.FI B paA~a~~OHHbiX eA~H~~aX. 

10 
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• 

i 

B HaweM cny4ae Manoi1 nnoTHOCT~ AOCTaT04HO xopow~M .FIBn.FieTCH 
n~Hei1Hoe np~6n~meH~e 

R "' R0 • (1 + kz), 

rAe Z - paCCTOHH~e OT BepW~Hhl n~BH.FI /B MeTpax/. 
To me CaMOe OTHOC~TCH ~ K 4~Cny 4aCT~~ /3neKTpOHOB/ B n~BHe. 

KpoMe Taro, 3TO 4~cno AOnmHo 6wTb nponop~~oHanbHO 3Hepr~~ ~
KBaHTa /rr0 -Me3oHa/, T.e. 

N(z) "' k 1 • N0 . E "o. z. 

C y4eTOM 3T~x npeAnonomeH~i1 reHepa~~H 3neKTpoMarH~THbiX n~e
Hei1 e ronoeHoi1 4aCT~ cneKTPDMeTpa NA-4 ocy~ecTBnHnacb cneAyiO
~~M o6pa3oM: 

1 • 4~cno X~TOB OT 3neKTpOMarH~THOrO n~BH.FI B KamAOH nnOCKOC
T~ nponop~~oHanbHhlX KaMep onpeAen.Finocb KaK 

NGEN. = 2,0 + 0,5 . p . t-.z 
1 

< NGEN , 
1 - max 

rAe 2,0 ~ 0,5 - AOCTaT04HO npo~3BOnbHWe KOHCTaHThl, p- ~MnynbC 

POA~TenbCKoro rr0 -Me30Ha (B r3B/c), t-.zl- pacCTOHH~e OT eepw~

Hhl B3a~MDAei1cTB~H AO AaHHoi1 nnocKOCT~ /e MeTpax/, NGENmax =70 
/orpaH~4eH~e reHepa~~~/. 

2. B Ka4ecTBe PDA~TenbcKoro rr0 -Me3oHa 6pancH 3ap.FimeHHbli1 Me-
v -

.;SUH lo1.;l d/-\j.JUHHUI1 I t:Ht:(.Jd41111. Dbl'ilo11..JIHJII11..b IU'il\11 llt:(.Jt:l..t:'it:Hio1H I (.Jt:l\d 

3apHmeHHoro Me3oHa c nnocKOCTHM~ KaMep. 
3. KoopA~HaTbl 3T~x To4eK nepece4eH~H ~cnonb30ean~cb 3aTeM 

KaK ~eHTpbl rayCCOBCK~X pacnpeAeneH~i1 X~TOB 4aCT~~ n~BHH B AaH
HO~ nnocKOCT~. B KamAo~ nnocKOCT~ Rpo~cxoA~no NGEN1 paa o6pa
~eH~e K cTaHAaPTHO~ noAnporpaMMe reHepa~~~ no rayccy 

NORMCO(AX, BY, XCESH, YCESH, a, a, 0), 
X y 

rAe AX, BY - KOOPA~HaTbl reHep~poeaHHoro OTAenbHoro x~Ta B AaH
HO~ nnocKocT~; XCESH, YCESH - KOOPA~HaTbl ~eHTpa rayccoecKoro 
pacnpeAeneH~H e AaHHOi1 nnocKocT~; ax, ay- w~p~Ha rayccoecKoro 
pacnpeAeneH~H B AaHHoi1 nnocKOCT~. 

B Ka4eCTBe ax, ay 6pan~Cb een~4~Hbl 

a =a =a0 0+k2 .t-.z.), 
XI yl I 

rAe t-.z 1 - e MeTpax, a e Ka4eCTBe a0 6panocb a 0 = 1 eM. 
An.FI een~4~Hbl k2 ~ccneAOBan~cb cny4a~ k2 = 0,06, 0,25 ~ 0,4. 
CneAYeT OTMeT~Tb, 4To AnH nnoTHOCTei1 cpeA e ronoeHoi1 4acT~ 

NA-4 cneKTpoMeTpa k 2 = 0, 1 • 
4. Ha aaKn~4~TenbHOM 3Tane, nocne cTaHAaPTHoi1 npoeepK~ Ha 

coenaAa~~e KOOPA~HaTbl, npOBOA~fiaCb O~~<I>POBKa X~TOB. 

II 



MIOOtt +3A -M /lttB£1"11> 
PHC. 5. THnHqHaH KapTHHa CMO
,[\eJIHPOBaHHOro C06b!THH, KOr,[la 
BMeCTe C pacceHHHb~ MIDOHOM 
reHepHpyeTCH TOJibKO 0,[\HH 
3JieKTpOMarHHTHbiH JIHBeHb. 

-l 
HeTPYAHO BHAeTb, 4TO AnA 

BCAKO~ reHepa~HH nonepe4H~e 

pa3Mepbl IlHBHA AnA AaHHoro 
~zi- OAHHaKOBbl, a 4HCI10 XHTOB 
B AaHHO~ nilOCKOCTH 3aBHCHT OT 
3HeprHH IlHBHA. 

Ha pHc. 5 npeACTaeneHa 
THnH4HaA KapTHHa OAHOrO 3IleK
TpOMarHHTHOrO IlHBHA B OAHO~ 
npoeK~HH reKcaroHanbH~x Ka
Mep /He e MacwTa6e/. 

Ha pHc. 6 H3o6pa~eH~ o6-
nacTH, 3aHAT~e 3IleKTPOMarHHT
HbiM IlH BHeM Ha 2 a - ypOBHe 
/~90% XHTOB/ B nOCileAHe~ reK
caroHaJlbHOH KaMepe W7 AilA 
pa3IlH4H~X 3Ha4eHH~ k 2 , KOrAa 
Eepmw~e E!3~M0ge~CTEW~ - E 

cepeAHHe MHWeHH /~z = 12 M, p 17o = 10 r3B/. HeTPYAHO BHAeTb, 
4TO o6naCTH, 3aHAT~e IlHBHeM, AOCTaT04HO BeilHKH. 

XoTenocb 6bl OTMeTHTb, 4TO nOA06HaA npo~eAypa reHepa~HH 
/60ilbWOe 4HCI10 XHTOB, pa3IlH4HOe 4HCI10 XHTOB B pa3H~X nJlOCKOC
TAX, OTCYTCTBHe COBnaAa~HX XHTOB B COCeAHHX nJlOCKOCTAX/ npo
BOAHT OAHOBpeMeHHO H npoeepKy peaJlbH~X yCilOBH~ 3KCnepHMeHTa, 
a HMeHHO: 

- He 100%-Hy~ 3$$eKTHBHOCTb KaMep, 
- HailH4He BTOPH4H~X B3aHMOAe~CTBH~, 
• HaJlH4He 11WYMAIJ4HX 11 H 11MepTB~X 11 KaHailOB. 
Pa3pa6oTaHHaA nporpaMMa reHepa~HH Morna, OAHaKo, reHepHpo

eaTb npH Ka~OM 3anyCKe TOilbKO OnpeAeileHH~~ THn C06~THA /Ha
npHMep, TOilbKO aApOHH~~ IlHBeHb, TOilbKO OAHH 3JleKTpOMarHHTH~~ 

IlHBeHb, TOilbKO aApOH~ H OAHH 3IleKTpOMarHHTH~~ IlHBeHb H T.A./. 
3To C03AaBailO onpeAeileHH~e TPYAHOCTH, HO n03BOilAilO, B TO ~e 
epeMR, o~eHHTb 4YBCTBHTeilbHOCTb npeAilO~eHHO~ npo~eAYPbl onpeAe
JleHHA eepwHH~ eaaHMOAe~cTBHA /nporpaMMa SHOWER/ no OTHoweHH~ 
K pa3IlH4H~M THnaM C06~TH~. 

6~IlH creHepHpOBaH~ H o6pa6oTaHbl CileAY~IJ4He THnbl C06~TH~ 
/BMeCTe C pacceAHH~M M~OHOM/: 

1/ TOilbKO OAHH 3IleKTpOMarHHTH~~ IlHBeHb, 

12 

y 

0 
-

PA3MEP /!118ttR liA 
YP081ic 26 

0/ilt.ACTI> CttrliAA/>111>/X 
flPOBOAOIC',.JAiiRTAR /lttBHEM 

A~ K=0,-4-
B 8API1AiiT~I.41)/1 lr=~2S 

c 1<:~06 
I 
I * CAE/I 134CC£RiiHOrO MI(}OiiA 

Ay+ +By+ -
CYMMHFOBAttHR /li18tiR no Au+ + Cu+ ('lltCTH'flfO) 

PHc. 6. 06nacTH, 3aHHTbie XHTaMH 3JieKTPOMar
HHTHoro JIHBHH B nocne,[\HeH: /~7/ reKcaroHanb
HoH: KaMepe ,[\JIH pa3JIHqHbiX 3HaqeHHH K03¢MlJHIJ;H
eHTa K

2
• 

2/ TOilbKO ABa 3IleKTpoMarHHTHbiX nHBHA, 
3/ TOilbKO TpH 3JleKTpOMarHHTH~X IlHBHA, 

• 

4/ 3apA~eHH~e TpeKH + OAHH 3IleKTpOMarHHTH~~ IlHBeHb, 
5/ 3apA~eHH~e TpeKH + ABa 3IleKTpOMarHHTH~X IlHBHA, 
6/ aapA~eHH~e TpeKH + TpH 3JleKTpOMarHHTH~X IlHBHA. 

B Ka~AOM cny4ae 6biilO creHepHpoeaHo H o6pa6oTaHo no HeCKOilbKO 
COTeH C06biT:.-t~. BpeMA, paCXOAYeMOe Ha reHepa~H~ H o6pa60TKY 
OAHOrO C06~THA Ha 38M VAX-11/780, COCTaBilAilO B cpeAHeM 6,2 C. 

CileAyeT OTMeTHTb, 4TO B Cily4ae /6/ nilOTHOCTH XHTOB B npo
nop~HOHaJlbH~X KaMepax AnA reHepHpOBaHHbiX H peaJlbH~X C06~TH~ 
rny6oKoHey~pyroro pacceAHHA M~OHOB Ha BOAOPOAe npH 3HeprHH 
280 r3B npaKTH4eCKH coenaAailH. 

13 



PHc. 7. Pacnpep;eneHHH no /1VZ
pa3HOCTHM Z -KOOpp;HHaT BepWHH 

PATRAC B3aHMOp;eHCTBHH npH BOCCTaHOB
$t10V1ER neHHH C nOMO~IO nporpaMM 

SHOWER H PATRAC, Korp;a BMecTe 
a k =0,06 C pacCeHHHbiM MIOOHOM reHepHpy-

I .~ = ,[{{{6/l fCTJ ~ •• L'I.VZ(M) 

k = 0,25 r=-~: ~:z 

r~ 
2 

~:z'"'·' 
-2 -1 0 

eTCH TOnbKO Op;HH 3neKTpOMar
HHTHbiH nHBeHb: a/ k2 = 0,06, 
G/ k2 = 0,25, B/ k2 = 0,4. 

Ha p1-1c. 7 noKa3aH~ /1VZ -
pacnpeAeneH~R AnR pasn~4HbiX 

3Ha4eHI-1~ k2 = 0,06, 0,25 ~ 
0,4, KOrAa BMecTe c pacceRH
HbiM MIOOHOM reHep~poeancR 
TOnbKO OA~H 3neKTpOMarHI-1THbl~ 
n~BeHb, a Ha p~c. 8 - npeA
cTaeneHbl COOTBeTCTBYIOtq~e R -
pacnpeAeneH~R. Ha 3T~x ~e 

p~cyHKax np~BeAeH~ TaK~e ~ peaynbTaT~ o6pa6oTK~ co6~T~~ no 
nporpaMMe peKOHCTPYKLI~~ PATRAC - aoccTaHoaneH~tO eepw~Hbl esa~

MOAe~cTB~R TOnbKO no pacceRHHOMY MIOOHy. Ha p~c. 9 np~BeAeHbl 
/1VZ-pacnpeAeneH~R AnR paa-
nl-1'-lHhiX 3Hal.leHI-!ill kn • Korna 

~ 

BMeCTe C paCCeRHH~M MIOOHOM 
reHep~poeanocb ABa 3neKTpo
MarH~TH~x n~BHR. Ha p1-1c.10 
npeACTaeneH~ /1VZ-pacnpe
AeneH~R, KOrAa pacceRHHbl~ 

MIOOH reHep~poeanCR BMeCTe 
C 3apR~eHH~M~ aAPOHaM~ B 
conpOBO~AeH~I-1 OAHoro, 
ABYX ~ Tpex 3neKTpoMarHI-1T
H~x ni-1BHe~. Ha p1-1c. 11 no
KasaHa Tl-1n~4HaR KapTI-1Ha 
noA06Horo co6~T~R /He e 
MacwTa6e/. HaKoHel..l, Ha 
p1-1c.12 npi-1BeAeH~ ABYMepH~e 

PHc. 8. Pacnpep;eneHHH no 
R-paCCTOHHHHM BOCCTaHOBneH
Hb~ BepWHH OT z-OCH p;nH TeX 
~e ycnOBHH, qTo H Ha pHc,7: 
a/ k 2 = 0,06, G/ k2 = 0,25, 
B/ k

2 
= 0,4. 
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f'[JY/1bTA T PAbOfbl 
nPOrPAMM 

-- PATRAC 

rrrr SHOVER 

a k =o.os 

r£££,(£.££4 I e ;- ' I, o n R(CM) 
0 2 4 6 8 10 

0 k =0,25 

[/..C/.{/4/I!n I I I R(CM) 
6 

~ k =014 

V/r"/.(/o('/,(1 I I • R(CM) 
0 2 4 6 

PATRAC 

TT7'r SHOV[R 

a k=o~os 

I ,..yn-rtLLN/1/A• I L'I.VZ<M) 
-2 -1 2 

5 k=0,25 

I d/LLLfoLLCn 1 UJ , li.VZ 
-1 0 

~ k=0,4 

l=f///.1// ttttttm =~li.VZ 
-1 

PHc. 9. Pacnpep;eneHHH no 
/1VZ-pa3HOCTHM, KOrp;a BMeCTe 
C pacceHHHbiM MIOOHOM reHepH
poBanOCb p;Ba 3neKTpOMarHHT
Hb~ nHBHH: a/ k2 = 0,06, 
G/ k2 = 0,25, B/ ·k2 = 0,4. 

PHr. 10. P~rnnPnPnPHHR nn 

AVZ-pa3HOCTHM npH reHepa~HH 

~ ~ - PATRAC 

~ ~ ~ •Mn .. ~D , / l, rrr7 _,_,~ .. 

pacceHHHoro MJOOHa B conpoBo- ~ 
_ 0 AAPOttbl 11 

OKp;eHHH 3apH~eHHbJX ap;pOHOB H: f .JA-M A11Mttb 

a/ op;Horo 3neKTpoMarHHTHoro AVZ 

nHBHH, k2 = 0,25; 6/ ,IJ;BYX 
3neKTpOMarHHTHblX nHBHeH, k2 = 

= 0,25; B/ Tpex 3neKTpoMar
HHTHbiX nHBHeH, k2 = 0, 25; 
r/ Tpex 3neKTpoMarHHTHb~ 
nHBHeH, k2 = 0,4. 

pacnpeAeneH~R KOOPAI-1HaT eep
w~H B3ai-1MOAe~cTB~R AnR pas
n~4H~X ycnoe~~ reHepa1..11-1~. 

BI-1AHO, 4TO pesynbTaT~ pa6oT~ 
nporpaMM~ SHOWER enonHe npl-1-
eMneM~, BO BCRKOM cny4ae OHI-1 
B~rnRART He xy~e pesynbTaTOB 
BOCCTaHOBn~H~R Bepw~H~ no 
pacceRHHOMY MIOOHy. 

TaK~M o6pa3oM, np~BeAeHH~e 
~ccneAOBaH~R noKaaan~-1, Ha Haw 

6' AAPOfll>l H 
2 .3A -M .AI181fR 

I /7////.////J///Jr!Zl I t:.VZ 

6 AAPOifl>l If 
3 .311-M A/18f1A 

k =0,25 

I zrY//////////nrzr.- I AVZ 

lw&
-2 

-
1 0 1 2 

~ AAPOffbl If 

3 .1A -M AlfiVfll 

k=O~ 

c.vz 
~LU~ZU~~~--~~~ 

-2 -1 0 
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M/00!1 + T P£./f 11 + Alfll£111> 
PHc. 11. THnHqHaH kapTHHa 
CMOAeJIHpOBaHHOrO C06bJTHH, 
KOrAa BMeCTe C pacceHHHbiM 
MIDOHOM reHepHpyWTCH gap~eH
Hble aApOHbl H 3JieKTpoMarHHT
HblH JlHB eHb , 

B3rnRA, 4TO npo~eAYP~ T~na 
nporpaMM~ SHOWER anonHe pa-
6oTocnoco6H~ AnR onpeAeneH~R 
eepW~Hbl B3a~MOAe~CTB~R no 
KOOPA~HaTHO~ ~H¢opMa~~~ n~e

HR B TpeKOBbiX AeTeKTOpax ~ 
MOryT np~MeHRTbCR TOrAa, KOr
Aa APYr~e MeTOA~ Henp~MeH~M~, 
~n~ MoryT 6~Tb He3aB~C~M~M~, 
AOnonH~TenbH~M~ K APYr~M, 
TpaA~~~OHH~M MeTOAa~. 

Pe3ynbTaT~ np~MeHeH~R pa3-
pa6oTaHHO~ MeTOA~K~ K o6pa-
60TKe peanbH~X C06biT~~ 6YAYT 
ony6n~KoeaH~ n03AHee. 

B 3aKn~4eH~e aaTop np~Hoc~T rny6oKy~ 6naroAaPHOCTb W.A.Ca
R~Hy, W.A.ronvTB~HY. B.C.K~ceneey, M.ID.Ka3ap~Hoey, H.r.rary
Hawe~n~, E.B.Ten~Koey, A.A.lii~KaHRHY 3a noMOIJ.Ib ~ none3Hble o6-
CY*AeH~R ~ ace~ Konna6opa~~~ NA-4 - 3a B03MO*HOCTb npoBeAeH~R 

~ccneAoBaH~~. 
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~ PHc. 12. AByMepHbJe pacnpeAeneHHH KOOPAHHaT /x , y , z I CMOAeJIH
POBaHHbiX H peKOHCTPYHPOBaHHbJX nporpaMMOH SHOWER BepDIHH B3aHMO
Aei1cTBHH, KOrAa BMeCTe C pacceHHHbJM MWOHOM reaepHpyWTCH: 
a/ TOJibKO 3QpHJKeHHble aApOHbl; 6/ TOJ1bKO OAHH 3J1eKTpOMarHHTHblH ~ 
JIHBeHb; B/ 3apHJKeHHble aApOHbl B COllpOBOJKAeHHH OAHOrO 3J1eKTpO-
MarHHTHOrO J1HBHH; 
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PyKonHcb nocTynHna e H3AaTenbCKHH OTAen 
14 H~nR 1988 roAa. 

HET J1H TIPOBEJIOB B BAlDER BHBJIHOTEKE? 
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15. 3KcnepHMeHTanbHaA $H3HKa AAePH~X peaK~H~ 
npH HH3KHX 3HeprHAX 

16. Ao3HMeTpHA H $H3HKa 3a~HT~ 

1]. TeopHA KOHAeHCHPOBaHHOrO COCTOAHHA 

18. Hcnonb30BaHHe pe3ynbTaTOB H MeTOAOB 
$YHAaMeHTaDbH~X $H3H4eCKHX HCCDeAOBaHH~ 
B CMe*H~X o6naCTAX HayKH H TeXHHKH 

19. 6HQ$H3HKa 

Bonop;bKO A.r. 
Onpep;eneHHe BepiiiHHbJ B3aHMop;eiicTBH.R 
no KOOpp;HHaTHOH HH~OpMa~H nHBH.R B TpeKOBhlX 
p;eTeKTopax 

Pl-88-523 

B p;aHHoii pa6oTe npep;naraeTc.R MeTop; onpep;eneHH.R BepiiiHHhl 
B3aHMOp;eHCTBH.R no KOOpp;HHaTHOH HH~pMa~H nHBH.R B TpeKO
BhlX p;eTeKTOpax Ha npHMepe ronOBHOH qacTH CneKTpOMeTpa 
NA-4 npH Hccnep;oBaHHH rny6oKoHeynpyroro pacce.RHH.R MOOOHOB. 
llpoBep;eHO MOp;enHpOBaHHe pasnHqHhlX THnOB COOhlTHH. llOKa3aHo, 
qTo npeAfiaraeMa.R npo~ep;ypa p;ocTaToqao aap;emHo BoccTaHaBnH
BaeT BepmHHY B3aHMOp;eHCTBH.R H MO~eT O~Tb HCnonb30BaHa nHOO 
B KaqecTBe p;ononHHTenbHOH K TPaAH~OHH~ MeTOp;aM, nHOO Ca~ 
MOCTO.RTenbHO, KOrp;a npHMeHeHHe nocnep;HHX 3aTpyp;HeHO HnH 
HeB03MO~O. 

Pa6oTa BbJnOnHeHa B J1a6opaTOPHH .Rp;epHbiX npo6neM arum. 

Coo6sqeHHe 06w.llHHeHHoro HH~ uepm.m accneao_..,llyfiaa 1988 

llepeBop; aBTopa 

Volodko A.G. Pl-88-523 
Vertex Determination from Coordinate Information . 
of Showers in Tracking Detectors 

In this paper it is proposed the method for vertex 
determination from coordinate information of shower se
condaries. The method was introduced and checked in par
ticular case of the forward part of the NA-4 experiment 
for deep inelastic muon scattering. It is shown that this 
procedure can be useful enough as supplementary ones to 
other methods for vertex determination or independently 
when other methods fail. 

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