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05 y~ere onTH~CKHx AHCTopCMA cneKTpoMerpa HHC OHRH 

PaccMOTPeHo enHAHHe onTH~eCKHx AHCTop~ HCKpo~x KBMep Ha T04-
HOCTHWe xapaKTePHCTHKH cneKTpoHerpa MHC OHRM. OoKaaAHo, 4TO y~T 
onTH4eCKHX AHCTOPCHH HCKPOBWX KBHep yHeHbWBCT BenH~Hy CHCTeHBTH
~eCKHX CMCilleHilH KOOPAHHBT HC.I(p B KBMepax CneKTPOMeTpa, a TBIOle ee
flH4HHY OWHfiKH npH OOPCAeflCHHH rny5HHHOrO yrna. 0THOWeHHA COOTBeTCT
By~HX 8CflH4HH nocne H AO y4CT8 OnTH~eCKHX AHCTOPCHH COCTBBnAOT npH
Me~HO 0,5 AnA npOCTPBHCTBeHHWX K00PAHH8T H 0,75 AnA rny5HHHOrO yrna, 
8 OTHOWCHHR 8enH4HH CHCTeHBTH~eCKHX OWH5oK K CT8THCTH4eCt<HH OpH 3TOM 
npH>4ePHO paBHW 0,25 AnA y-KOOPAHHBTW H 0,5 AnR Z -KOOPAHHBTW. 
npo8CAC~~Oe P83AenCHHe 81<n8A8 8 ~CT88WHeCR BenH4HHW CHCTeMaTH4eCKHX 
CMe~eHHH HCT04HOCTeH, CBR38HHWX C BOCCTBHOBnCHHeM 8 npocrpaHCTBe 
penepHWX MeTOK H HenOflHWM y4eTOM OOTH4CCKHX AHCTopCHH, 00300flAeT 
B npHH4Hne AOnOflHHTeflbHO YMCHbWHTb BenH4HHW CHCTCM8TH4CCKHX CMe~eHHH 
H OWH5KH rnyfiHHHOrO yrna AnA TpeKOB 48CTHq, npOXOAR~HX 8 4CHTP8flbHoH 
o6nBCTH CneKTPOMeTpa, 

Pa5oTa BWOOflHCHB B na6opaTOPHH AACPHWX npo6neM OHRH. 

C~eHHe 06~AHHeHHOro H~CTHTyra RAePHwx HccneAOBBHHH. Ay6Ha 1980 

Vfshnyakov V.V., Ga1perin A.G., Fisarev I.L. 13-80 443 
On the Effect o~ Optical Distortions of JINR Magnetic 
Spark Spectrometer 

Th,e ~ffect of optica] distortions of spark chamber~ on the ......_ 

Bonpoc~ o~eHOK T04HOCTH~x xapaKTepHCTHK MarHHTHoro HCKpo
eoro cneKTpoMeTpa M~C O~SH1 111 6bi11H paccMoTpeH~ e PRAe pa-
6oT /2,3/. OcHOBHbiM AeTeKTHPYKli!IHM 3JleMeHTOM cneKTPOMeTpa RBnR

eTCR OnTH4eCKaR HCKPOBaR KaMepa /O~K/. ~3 pe3yl1bTaTOB pa6o
T~/2/ CJleAyeT, 4TO y4eT onTH4eCKHX AHCTOpCH~ ~CKpOB~X KaMep 
no3BOJ1~11 6~ yMeHbWHTb CHCTeMaTH4eCKHe OWH6KH npH onpeAeneHHH 
nono>KeHHR HCKp. 

B HaCTORI!Ie~ pa6oTe paccMaTpHBaeTCR BllHRHHe y4eTa onT~-
4eCK~x A~CTOpCH~ O~K ~ HeKOTOporo YT04HeH~fl B BOCCTaHOBJleH~~ 
penepH~X MeTOK 8 npOCTpaHCTBe Ha BeJ1~4~Hy C~CTeMaTH4eCK~X 

OWH60K cneKTpOMeTpa. AnR aHaJ1~3a 6~11a HCnOJ1b30BaHa 4aCTb 
3Kcnep~MeHTanbH~x AaHH~x, paccMaTp~eaew~xcR B pa6oTax /2, 81 • 

reoMeT~H4eCKaR peKOHCTPYK~~fl TpeKOB npoBOA~JlaCb no nporpaMMe 
MOrM1 41

, B KOTOPYIO 6~na BBeAeHa noAnporpaMMa, y4HT~Ba~aR 
OnTH4eCKHe AHCTOPCHH OHK; AJlfl CTaT~CT~4eCKoro aHaJ1~3a HCnOnb-
30BaJ1~Cb nporpaMM~ H3 pa6oT /2,3/. 

B OnTH4eCKHX HCKPOB~X KaMepax cneKTpOMeTpa CTeHKH, 4epe3 
KOTOp~e npOH3BOAHJ10Cb $oTorpa~pOBaHHe ~CKp, 6~11H B~nonHeH~ 

H3 CTeKJ1a. CTeKJ1a MoryT ~MeTb onTH4eCKHe AHCTOpCHH, Ha HanH-
4He KOTOP~X yKa3~BaiOT nony4eHH~e paHee /2,8/ pe3yJ1bTaT~ ~3y-
4eHHR C~CTeMaTH4eCK~X OWH60K npH onpeAeneH~H nonO>KeHHR ~CKp 
e npocTpaHCTBe. B AaHHo~ pa6oTe onTH4eCKHMH AHCTopc~RMH Ha-
3~BaiOTCR yrn~ HenapanneJlbHOCTH noBepXHOCTe~ CTeKOJl CMOTPOB~X 
CTeHOK OnT~4eCKHX ~CKpOB~X KaMep. 

H3MepeH~R onTH4ecK~x A~CTopcHr:i cTeKon KaMep 6bi11H e~nonHeHbl 

aBTopaM~ If>!, To4HOCTb ~3MepeHH~ cocTaBHna 8 a "' 0,12 MPaA. Yron 
HenapannenbHOCT~ a H3MeHRJ1CR B npeAeJlaX OT -3 AO +3 MpaA. 
H3MepeHHR npoBOAHn~cb BAOllb cTeKJ1a KaMep~ IAn~Ha cTeKJ1a -1M/ 
C waroM S = 1 CM. Bcero 6~110 npoBeAeHO OKOJlO 4000 H3MepeHH~ 
AJ1R ecex KaMep cneKTpoMeTpa. Pe3yl1bTaT~ 6~11~ Hcnonb30BaH~ npH 
COCTaBJleHHH Tafin~~~ A~CTOpCH~ AJlfl nporpaM~ reoMeTp~4eCKO~ 
peKoHcTpyK~H~ co6~T~i1 MOrM1. 

Ha PHC, 1 noKa3aH XOA CBeTOB~X Jly4eH OT HCKp~ AO ofiDeKT~BOB 

4epea CTeKfia ~cKpoe~x KaMep. 8AeCb s1 - peanbHoe nono>KeH~e 
HCKp~ B KaMepe, S ~ - BOCCTaHOBJleHHOe nOJlO>KeH~e HCKp~ 6e3 
y4eTa nonpaeoK Ha HenapannenbHOCTb noeepxHocTe~ CTeKon. 

noeopOT ny4a CBeTa, ~AY111ero OT HCKp~ K ofiDeKT~By, ~3-3a 
HenapannenbHOCTH noeepxHocTe~ cTeKna MO>KeT 6~Tb on~caH $op
Mynoi1 
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P11c. 1. XoA c8eT08biX ny4er:1 oT 

11CKPbl AO o6"heKT1180r;l. 

rAe f3- yron no8opoTa ny4a, 

n - K03$<1l11~11eHT npenoMJleHI1R 

11 a- yron HenapannenbHOCTI1 

no8epxHocTei1 cTeKna Ha pac

cMaTpl18aeMoM y4aCTKe. B Ha

weM cny4ae n = 1,52. 
.,HcnpaeneHHble 3Ha4eHI1R yr-

1108 
¢ = .. ¢'- f3 

11CnOJlb30BaJ111Cb 8 Aa1lbHer:1weM 

AJlR nocTpoeHI1R Jli1H11H peKOH

CTpyK~1111 11 HaxomAeHI1R npo

cTpaHCT8eHHbiX KOOPA11Ha~ 

11CKpbl. AJlR T04eK, HaXOARUli1X

C.A B ~eHTpe KaMep, CMeuteH11R. 

11y 11 11z 113-3a KJ111H0811AHO

CTI1 CTeKOJl paBHbl 

11 (n -1) (a 1 +a2 )z CT·· 
y = 2 

(n-l)(a ca2 ) z CT. 

11z = --------
2sin¢ 

rAe ZcT.- paccTORH11e AO no8epxHOCTH cTei<Jla OHK OT ~eHTpa Ka-

Mepbi /npH 8bi80Ae 3THx <)lopMyn npeAnonaranocb, 4TO f3 « ¢ 
11 cos¢ - 1 I. Hanp11Mep, np11HI1MaR • a 1 = 1 MpaA, a 2 = 0 , z CT,:= 

=50 CM, nony411M 11y==0,13 MM 11 11z =0,9 MM. 

H3MepeHHbre 3Ha4eH11R yrno8 HenapannenbHOCTI1 no8epxHoCTei1 

cTeKon OHK cocTa8111111 Maccl18 113 4060 411cen. AnR 3KOHOMI111 naMRTI1 

36M 3TOT MaCCI18 6bl11 ynaK08aH: 8 OAHY R4ei1Ky MaWHHbl 6bl110 noMe

uteHO 5 411Cen. Heo6xoA11MbiH A11R xpaHeHI1R Ta6nl1~bl o6"beM naMRTI1 

36M yMeHbWaeTCR, TaK11M o6pa30M, npi1MepHO Ha 3000 R4eeK, 4TO 

cyuteCT8eHHO np11 pa6oTe nporpaMM, 11CnOJlb3Y~IJti1X n04TI1 8C~ AO

CTynHy~ nporpaMMI1CTy naMRTb 3BM. 
npl1 P~KO~CTPYK~HI1 11CKP 8 npocTpaHCT8e no AaHHbiM 113MepeH11H 

Ha A8YX cTepeonpoeK~I1Rx Tpe6yeMoe 3Ha4eHI1e yrna Henapannenb

HOCTI1 no8epXHOCTeH CTeKna 8bl611paeTCR 1!13 Ta6Jll1~bl 8 COOT8eTCT-

81111 C HOMepOM KaMepbl 11 KOOPA11HaTOH ~CKpbl, a CJleA08aTeJlbHO, 

KOOPAI1HaTOH T04K11 nepece4eH11R Jli1H1111 peKOHCTPYK~I111 c no8epx

HOCTb~ CTeKna. AJlR npoMemyT04HbiX /OTHOCHTeJ1bHO Ta6Jll1~bl/ 3Ha-

4eHI1H KOOPAI1HaT yKa3aHHOH T04KI1 8eJ111411Ha yrna HenapannenbHOCTI1 

HaXOA11TCR J111HeHHOH 11HTepnon.A~I1ei1: 
(ai+1 -ai)(x-xi) 

a =a + 
X i 8 

2 

~ 

IIJ 

\(!)J 

rAe a X - 11CKOMOe 3Ha4eH11e yrna HenapanneJlbHOCTH B T04Ke X, 

X - KOOPAHHaTa T04KH nepece4eHHR JlHHHH peKOHCTPYK~HH C no8epx

HOCTb~ CTeKJla, Xi - 6n11mar:iwee CHH3Y 3Ha4eHr-te KOOPA~HuTbl T04-

KH Ha cTeKne, AJlR KOTopor:1 cyutecTeyeT 113MepeHHoe IAaHHoe 8 Ta6-

11HI..\e/ 3Ha4eHI1e yrna HenapannenbHOCTI1 a 
1 

• 

_Ha pr-tC. 2-6 noKa3aHbl 3aBI-1CI-1MOCTI-1 CI1CTeMaTI14eCKHX OTKJlOHeHI1H 

11y 1-1~- OT HOMepa KaMepbl AO /2/.1-1 nocne y4eTa OnTI14eCKHX 

AHCTOPCHH OHK. AHaJ1113HpoeanHcb TpeKI1 4aCT~<~l! ny4Kaj 11cnonbso-

aaHbl nneHK11 N'649 1-1 N'953 12•31 , 3KCnOHHp08aHHble npH BbiKJ1~4eH-
HOM MarHI-1THOM none cneKTpoMeTpa, 1-1 nneHKa N'954 / 2 ;~/, 3KCnOHI1-

poBaHHa.R np11 BI<Jl~4eHHOM MarH~<~THOM none/. CpeAHeKBaApaTH4Hbre 

aen~<~411Hbl a 11- 1-1 a I;"" yMeHbwa~TC.A nocne seeAeHI1.A nonpa8oK 

Ha onTI14eCKI1~ A11CToptHI1 OHK cooT8eTcTBeHHO c 0,16 MM AO 0,08 MM 

11 C 0,80 MM AO 0,3370,40 MM, T.e. 8 A8a pasa, a B CJly4ae 

c MarHI1THbiM noneM as;- yMeHbwaeTC.A c 0,90 AO 0,52 MM. nony4eH-

Hbre 3Ha4eHH.A 8eJ111411H z a~ 11 a 11z 3aBI1C.AT oT HenoJ1Horo y4e-

Ta onTI14eCKI1X A11CTopcl111 OHK 11 HeTo4HOCTI1 eoccTaHo8neHI1.A penep

HbiX MeToK cneKTpoMeTpa. AnR pa3AeneHI-1R 3THX A8YX 3<)l<)leKTOB 

6brna Hcnonb308aHa cneAY~uta.A npol!eAypa. B KalKAOM 6noKe cneKTpo

MeTpa /6JlO~OCT011T 1-13 AeCRTH KaMep/ no HaHAeHHbiM 3Ha4eHH.RM 

11y i H 11z l npo80AHJlaCb noArOHKa np.RMOO JlHH11eH /3~ JlHHHH 

n~a3aHbl Ha pi1C, 2-5/. ,Uanee Bbi4HCJlRJlHCb OTKJlOHeHI1H 11y ~ H 

11z i OT HaHAeHHbiX OTpe31<08 np.AMOH JlHHHH H 3TH OTI<JlOHeHHR npH

n!-1Cbl8aJlHCb Hey4TeHHbiM onTI14eCKI1M AHCTOpCHRM /aem14HHbl a.;_ H a:_/, 
LJ.y 11z 

fl'YHH 
Q4 

t:.'YNI 
Q2 

-cu 

a 

PHc.2.3aBHCHMOCTb CHCTeMaTH4eCKHX OTKJlOHeHHH 11y 
OT HOMepa KaMepbl AO /a/ H nocne /6/ y4eTa onTH4eCKHX 

A~<~CTOPCHH /nneHKa N'649/. 
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P~c.3. 3aB~C~MOCTb CHCTeMaT~4eCK~X OTKflOHeH~~ ~Z 
OTHoMepa t<aMepbt .QO /a/ ~ nocne /5/ y4eTa onT~4ecK~x 
A~CTopc~~ /nneHKa N'649/. 

a 

6 

PHC. 4, 3ae~c~MOCT b C~CTeMaT~4eCKitiX OTKflOHeHH~ ~ y 
ciTHoMepa KaMepbl AO /a/ ~ nocne /6/ y4eTa onT~4eCK~X 
A~CTopcvt~ /nneHKa W953/. 
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PHc.5.3as~c~MoCTb CI-1CTeMaTH4eCKHX oTKJloHeH~~ ~z 
OT'H"OMepa ICaMepbt AO /a/ ~ nocne /6/ y4eTa onnt4eCK~x 
AHCTOPCI-1~ /nneHKa N'953/, 

·'-;~ a 
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P~t~c. 6. 3aBHCitiMOCTb CHCTeMaTH4eCKt.1X OTI<IJoHeHitl~ ~z 
OTHOMepa KaMepbt AO /a/ 1t1 nocne /6/ y4eTa onTH4eCKI1X 
Alt1CTopct.1~ /nneHKa W954/. 
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Ta6m~~a 

N'649 N'953 N'954 

a 6 a 6 a 6 

--
a_· -• MM 0' 16 0,08 0' 16 0,08 

11y 
a-'-, l-IM 0,06 0,06 

!1y 
a~, MM 0,05 0,05 
!1y 

0,80 0' 40 aF:;:' MM 0,33 0,79 0,90 0,52 

a_' -o MM 
11z 

0,28 0,35 

a~, MM 0 '19 0,20 

a;. MPaA 0 '12 0,09 0' 13 0' 10 0,13 0' 10 

a¢, MpaA 0' 15 0' 14 0' 19 0' 18 

- MM 0,28 0,28 0,40 0' 40 0' 19 0' 19 a y' 

(J z I MM 0,57 0,57 0. 71 0 '71 0,65 0,64 

a OTKJlOHeH~1.R OTpe3KOB np.RMOH Jli1H1111 OT noArOH04HOi:1 np.R-
Mo/:1 "f1o eceMy cneKTpoMeTpy I a X"y 11 alf;- I 6bl1111 ce.R-
saH~ C HeT04HOCTb~ BOCCTaHOBJleHHR penepH~X MeTOK. 8eJ111411H~ 

, ,, ' ,, 6 I 
a t:;y , a~ , a l1z , a-;;;-- np!.1BeAeHbl B ~~ a - AO eee-
AeHH.R nonpi/eoK, 6 - noc11e llee,qeHH.R nonpa eoK Ha onTI14eCKI1e 
A11CTOpCJ.111 CTeKOJl/. 3AeCb ll<e noKa3aHbl cpeAHHe BeJ111411Hbl OWH60K 
113MepeHI1.R rny611HHOrO 11 a311MyTaJlbHOro yrnoB ~' 0--- 11 CTaTI1C-
TI14eCI<11e OWI16KH a; 11 a-;-. KaK BHAHO 1-13 Ta6m1~bl, BJlt.RHHe onTH-
4eCKHX ,qHCTopcHi1 OHK Ha senH4HHY c~t~cTeMaTH4ecKHX OTKJloHeHHi1 
z;y- 11 XZ xapaKTepH3yeTCfl COOTBeTCTBeHHO 3Ha4eHI1.RMH a'~ = 
= 0,06 MM H a~=0,28+0,35 MM, a BKJlaA 3$¢eKTa, CBfl3aHHOr6 
C HeT04HbiM BOCCTaHOBJleHHeM penepHbiX MeTOK B npoCTpaHCTBe, co
CTaBHil aft; =0,05 MM H a!fz =0,20 MM. 

Ha pHc.' noKasaHbl pacnpe,qeneHH.R owH6oK npH H3MepeHHI1 rny6HH
Horo yrna--A AO /6/ H nocne /a/ eee,qeHHfl nonpaeoK Ha AHCTop
CI-11-1. 3aMeTHO 3Ha4!-1Te!lbHOe yMeHbWeHHe BeJlH41-1Hbl OW!-16K!-1 rny611HHO
ro yrna oA • 

npoBeAeHH~e 113MepeHI-1.R .noKa3a!lH, 4TO y4eT onTI-14eCKI-1X AHCTOp
C11H cTeKon OHK np1-1een K yMeHbtueHI-1~ CI-1CTeMaT!-14ecKHx ow1-16oK np1-1 
onpe,qeJleHHIII y- 1-1 z -KOOPA11HaT J.1CKp e npocTpaHcTae np!-1MepHO 
B ,qaa pas a. npH 3TOM OTHOWeHHfl BeilH41-1Hbl CI1CTeMaTH4eCKI-1X OWI160K 
K CTaT!-1CT!-14eCK!-1M COCTaB!-11111 

at;y/-;;-; ~1/4 H al1z I;;;- ~1/2. 
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TEMA TWIECKHE KA TErOPHH OYBJU1KAID1£1 

OBnEaHHEHHOrO HHCTHTYTA ~PHYX 
HCCJIE,UOBAHH£1 

Hu.aeKc TeMaTHKa 

1. 3KcnepHMeHTaflbHafl ~H3HKa B~COKHX 3HeprH~ 

2. TeopeTH4ecKaR ~H3HKa BI::ICOKHX 3HeprH~ 

3. 3KcnepHMeHTaflbHaP. HeHTpOHHaR ffiH3HKa 

4. TeopeTH4eCKaR ~~3~Ka HH3KHX 3Hepr~~ 

5. HaTeMaTHKa 

6. ~AepHaR cneKTpOCKOnHR H paAHOXHMHR 

7. ~H3HKa TR~en~X HOHOB 

8. KpHoreHHKa 

9. YcKOPHTenH 

10. AeToMaTH3a~Hfl o6pa6oTKH 3KcnepHMeHTanbH~x 

AaHH~x 

11. B~4HCnHTenbHaR MaTeMaTHKa H TexHHKa 

12. XHMHR 

13. TexHHKa ~~3H4ecKoro 3KcnepHMeHTa ' 

1 L. 11ccneAOBaHHR TBePAbiX Ten H ~HAKOCTeH 
RAepH~MH MeTOAaMH 

15. 3KcnepHMeHTaflbHaR ~H3HKa RAePH~X peaK~HH 

npH H~3 KHX 3Hepr~RX 

16. no3HMe TpHR H ~H3HKa 3a~HT~ 

17. Teop~R KOHAeHCHPOBaHHOrO COCTORHHR 

18. 11cnonb30BaHHe pe3yflbTaTOB ~ MeTOAOB 

~YHAaMeHTanbH~X ~3H4eCKHX HCCfleAOBaHH~ 

B CMe~H~X o6naCTRX HayKH H TeXHHKH 


