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)f(ypaBHK A. H llP• P13 - 11016 

HccneAOBSHHe XapaKTepHC'MIK 60JlbWHX HCKpOBblX KaMep 

B MarHHTHOM none 

HccneAOBaHa 9~$eKTHBHOCTb OllHOapeMeHHOA peracTpaUHH 6onbworo 

qacna qaCTHU B KaMepax C 3830p0M 2 CM B 38BHCHMOCTB OT yrna pa3neT8 

qaCTHU B nHBHe H paCCTOSIHHll M9lKilY o6pa3yJOIIIRMBCSI HCKp8MR. HaMepeHbl 

T8KJKe Bp9Mll naMSITH K8M9p R CTarepHHr HCKp B 38BHCHMOCTH OT 

9neKTpooTpauaTenbHbiX Ao6aaoK H aenaqaHbi 9neKTpKqecKoro H MarHHTHoro 

noneA. npHBOilS!TCSI TQqHQCTHble X8p8KT9pHCTHKH ltaMep. 

Pa6oTa BhmonHeHa a fla6opaTopHH S!AepHbiX npo6neM OHHH. 

Coo6uaea•e 06wuaeuoro DCTKTYT& a.11ep11wx •ccne.ao....a. ,lly6•a 1977 

Z ura wik L. et al. Pl3 11016 
Investigation of Characteristics of Big Spark Chambers 
in Magnetic Field 

The effectiveness of simultaneous registration of a great 
number of particles in chambers 2 em gap was investigated as 
a function of their flight out angles in a shower and the distance 
betvveen sparks produced. The chamber resolution time and spark 
staggering as a function of electronegative additions and of values 
of electric and magnetic fields are also studied. Chamber preci
sion characteristics are presented. 

The investigation has been performed at the Ldboratory 
of Nuclear Problems, JINR. 
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© 1977 06~e0uHeiUIWI1 IIHcauaya 110epHW1C IICCAe~HUI1JbCSHG 

.lioJILWBe onTuqecKBe BCKPOBble KaMepbl no wupoTe 

BCnOJib30BaHBJI B 4!B3BqecKBX 3XCnepBMeHTaX Ha COBpeMeH

HbiX yCKOpBTeJIJIX 3aHBMaiOT O,IJ.HO B3 Be,IJ.ymux MeCT cpe,IJ.B 

,IJ.eTeKTOpOB TpeKOBOrO TUna. ll03TOMY ,IJ.eTaJILHOe B3y

qeuue ocHOBHhiX pa6oqux xapaKTepBCTBK TaKBX npu6opoa 

npe,IJ.cTaBnJieT onpe.IJ.eJieHHbiB BHTepec KaK a nnaue oueuKB 

3414leKTBBHOCTB TaKBX KaMep B 4!B3BqecKBX 3KCnepBMeH

TaX, TaK H B CBJI3B C yqeTOM norpeWHOCTeii, BHOCBMbiX 

nO,IJ.06HbiMB ,IJ.eTeKTOpaMB B B3yqaeMble 4!B3BqeCKBe BeJIH

qBHbl. C 3TOB TOqKB 3peHBJI Hau6onee Ba>KHbiMB xapaKTepu

CTBKaMB onTuqeCKBX BCKpOBbiX KaMep 60JibWOrO pa3Mepa 

JIBJIJIIOTCJI JIBBHeBaJI 3414leKTHBHOCTh, npOCTpaHCTBeHHaJI TQq

HOCTb JIOKaJIB3aUBB CJie,IJ.OB qaCTBU B pa3pewaromee BpCMJI. 

Hu>Ke npuao,IJ.JITCJI pe3yJILTaTbl 3KcnepuMeHTanLuoro uc

cne,IJ.oaaHBJI ucKpoablx KaMep, uMeromux pa3Mep 

110x130x2 eM 3 . Hccne,IJ.oaauue npoBO.IJ.BJIOCL ua nyqKe 

rr -Me30HOB c uMnynLCOM 40 F3B/c ycKopuTeJIJI H<I>B3 

B Cepnyxoae. 

JIHBHEBAJI 3t1Xl>EKTHBHOCTh 

nuaHeBaJI 3414leKTBBHOCTb HCKpOBbiX KaMep npB 3a,IJ.aH

HOM 3a3ope 3aBBCBT, KaK B3BeCTHO, OT napaMeTpOB BbiCOKO

BOJibTHOrO BMnyJILCa nBTaHBJI, COCTaBa ra30BOrO HanoJIHe

HBJI u caeToaoro nopora perucTpauuu ucKp. B ,IJ.aHHbiX 

3KCnepBMeHTaX noporOBbiM 3JieMeHTOM B CBCTeMe perBCT

paUBB JIBJIJIJiaCb 4!oTOnJieHKa C qyBCTBBTeJILHOCTbiO 

700 e,IJ..rOCT. KaMephl 3anonusnucL ueouoM MapKB "oco-

6o8 qucTOThl". ,Il;JIJI 3Toro ra3a pauee a pa6oTe 
111 

6blna 

noKa3aHa JIBHeBHaJI CBJ13b JIOrapB4!Ma CBeTOBbiXO,IJ.a B3 

BCKpbl B JIOrapBii!Ma 3HeprBB, Bbi,IJ.eJieHHOB B BCKpe: 
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rm2 
lgH= 1,48lgW +lgl-----~--] + 2,82, 

( j/D) 2 (l+m) 2 

r.u.e H - caeToBbiXOJJ. H3 ucKpbi I AK. cl; W - 3HepruB. a 
ucKpe I ,4JtCI; r - K034Kt>uu.ueuT nponycKaHHB. onTHKH; 
Ill - K034Kt>HU.HeHT yMeHLWeHHB. H30fipa)l(eHHB.; j /0 
OTHOCHTeJJLHOe OTBepCTHe OfibeKTHBa. 

B 3THX OnbiTaX OTHOCHTeJJLHOe OTBepCTHe OfibeKTHBa 
fiLIJJO paBHO 13 H, CJJe)J,OBa TeJJLHO, HeOfiXO)J.HMaB. )J.JJB. $OTO
perucTpau.uu 3HepruB. B HcKpe .U.OJJ)I(Ha 6blna 6biTL paaua 
w 0 = 3,5x10 ' 2 ,4JtC. KaMepLI HMenu co6cTaeuuyiO JneKT
puqecKyiO eMKOCTL 0,650 HC/1, H nHTaHHe OCylll.eCTBJIB.JIOCL 
HMnyJILCaMH c aMnJiuTy.u.oii 23 KB. Ilo3TOMY JanaceuuaB. 
3HepruB. B KaMepax cocTaBJIB.Jia W = 17 ,5xl0 ·2 ,4JtC. 3a 

C'leT 3TOH 3HeprHH MO)I(HO fiLIJJO npOB.BJIB.TL W /W O = 
::: 5-6 HCKp. )],JIB. )J.OCTH)I(eHHB. BbiCOKOH 34Kt>eKTHBHOCTH 
perHCTpaU.HH fiOJILWOI'O 'IHCJia HCKp TpefioaaJIOCL o6ecne
'IHTL no.u.nHTKY KaMep OT reuepaTOpOB, HMelOII.J.HX HMne
.u.auc, 3Ha'IHTeJJLHO MeHLWHH, 'leM BOJIHOBOe conpoTHBJJe
HHe KaMep. Mbi ycTaHOBHJIH, 'ITO JJ.JIB. ua.u.e)I(HOH perucTpa
u.uu B KaMepe OKOJIO 20 'laCTHU. OTHOWeHHe yKa3aHHLIX 
HMne)J.aHCOB )J.OJJ)I(HO fibiTL He MeHLWe 3. fipH 3TOM, ec
TeCTBeHHO, ueofiXO)J.HMO HMeTL MHHHMaJILHYIO 3a)J.ep)I(Ky 
uMnyJILCa nuTaHHB. IS 1 MKcl u MHHHMaJILuoe apeMB. $op
MupoaauuB. ero nepe.u.uero $pouT a I~ 60 Hcl. 

BepoB.THOCTL BOJHHKuoaeuuB. ucKpbi a pa6o'leM Ja3ope 
a o61ll.eM cJiyqae JaBHCHT oT 'IHCJia 'laCTHU. N.nepeceKaiO
II.J.HX KaMepy, yrJia Me)I(JJ.Y TpaeKTopueii qacTHU.bi u uanpaa
neuueM nOJIB. B KaMepe A H OT B3aHMHOI'O paCCTOB.HHB. 
Me)I(JJ.Y CJie)J.aMH qacTHI.J.. EcJiu o6o3Ha'IHTL 3TY aepoB.T
HOCTL qepe 3 P (X , E) , N ), TO BepOB.THOCTL OTCyTCTBHB. 
a MO.U.yJie o6eux ucKp 6y.u.eT, oqeau.u.uo, paaua P0 (X.(.<), N) = 
= (1- P (X, B , N )) 2 . CooTBeTcTaeuuo aepoB.THOCTL o6-
pa3oBaHHB. HCKpbi B O)J.HOM H3 npoMe)l(yTKOB MO.U.YJJB. 6y
)J.eT P1 :2P(X,8,N)[1-P(X,f),N)]; aepoB.THOCTL o6pa3oBaHHB. 
JJ.BYX HCKp P2 % P2 (X , F) .N ). 

B onbiTax o.u.uoapeMeuuo ucnoJILJOBaJioCL .u.ecB.TL .u.ayx
npoMe)l(yTO'IHbiX MO)J.yneii HCKpOBbiX KaMep. IlepBbiH MO.U.YJIL 
fiLIJI pa3Meii.J.eH Ha paCCTOB.HHH 6,5 C.M no ny'IKY OT MHWeHH, 

4 

l 

a KOTopoii reuepupoaaJIHCL BTOPH'IHble qacTHU.bi; nocJie
JJ.YIOII.J.He MO.U.YJIH - Ha paCCTOB.HHH 20 CM .u.pyr OT )J.pyra. 
B tiiYHKU.HH P (X , A , N ) Ja aeJIH'IHHY X npHHB.Ta Koop
.u.uuaTa pa3Meii.J.eHHB. COOTBeTCTBYIOII.J.ero MO.U.YJJB., eCJIH 3a 
Ha'laJIO OTC'IeTa npHHB.TL nOJIO)I(eHHe MHWeHH. Ilo Cyii.J.eCT
BY, KOOp)J.HHa Ta X H yron 8 Ka)I()J.OI'O TpeKa, a TaK*e 'IHC
JIO perHCTpHpyeMbiX 'laCTHU. onpe)J.eJIB.IOT paCCTOB.HHe Me)I()J.y 

HCKpaMH B MO)J.yJIB.X. 
3a TpeK 'laCTHU.bi npHHHMaJiaCL , COBOKynHOCTL H3 4 

HCKp, Jie)l(aii.J.HX Ha O)J.HOH npB.MOH, BbiXO)J.B.II.J.eH H3 OfiJiaCTH 
BJaHMo.u.eiicTBHB. a Muweuu. Oqeau.u.uo, 'ITO aepoB.THOCTL 
ofiuapy)I(HTL TpeK H3 4 HCKp npH k- noTeHU.HaJILHO B03-

MO)I(HOM 'IHCJie HCKp paaua: 

!3 (8,N ,K) == ~ P1 . (8,N) P
2

. (8 ,N) P
3
r (8,N) .. Pk (El,N). 

. . {' 1 J r 
l+J~ + ... +r-:;:.4 

3.u.ecL i , j , P , ... ,r ~ 1.2; CYMMHpoaauue npoHJBOJJ.HTCB. 
no BCeM B03MO)I(HbiM KOMfiHHai.J.HB.M HH)J.eKCOB i , j , 

f ... r. )],JIB. ofioralll.eHHB. CTaTHCTHKH TO'IKH no MHO)I(eCT

BeHHOCTH Ofibe)J.HHB.JIHCL nonapuo: 1,2; 3,4; ... 17,18. 
Bcero 6LIJJO o6pafioTauo 1 500 TpeKoB. Ha puc. 1-5 

npe.u.cTaaJieHbl ueKoTopble ceqeuuB. tiiYHKU.HH P (X, 8 , N ) . 

OwufiKH 
TaJILHble 

yKa3aHbl TOJJLKO CTaTHCTH'IeCKHe. 3KcnepHMeu
TO'IKH annpOKCHMHpOBaJIHCL .U.BYMB. $yHKU.HB.MH: 

1 
P (X, 8. N) == ------------- • 

1 +EXP( 13+ (A+D·8) N + CX 

P '(X.8, N) = 
1 ---------

1 +EXP( B + (A+D ·8)N +CX/VN +E·X· N] 

BeJiuquua x2 JJ.JIB. nepaoii H3 3THX $yuKU.Hii paaua 229 npu 
182 CTeneHB.X CBOfiOJJ.bi; )J.JIB. BTOpOH $yHKI.J.HH X 2 = 219 
npu 181 CTeneHH CBOfiOJJ.bi. IlpaKTH'IeCKH 3TH $yHKU.HH 
OKa3aJJHCL uepa3JIH'IHMbiMH. 3ua'leHHB. HaH)J.eHHLIX napa-
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MeTpoB A, B , C • D , E ,AnJI annpoKCHMHPYIOUUIX I!IYHKUHH 
npHBe,AeHLI B 11ra6AUfl€. 

llapaMeTpLI 

p 

(},9 

0,8 

0,7 

0,6 

0,5 

0,4 

0,3 

0,2 

0,1 

A 
B 
c 
D 
E 

,U.nJI nepso:B: ,lJ.nJI BTOpOH 
!IIYHKUHB IIIYHKUHB 

0,34992 0,3798 
-3,0384 -3,3710 
-0,03738 -0,0559 
0,24605 0,2503 

- -0,00168 

1.2 3.1. 5,6 7.8 ~10 11.12 13.11. 15.16 17.18 n 1.2 3.4 5.6 78 9.1:1 11,12 13.14 15.16 11.1a n 

Puc. 1. BepoRmHoctn P(X ,{'). N) e 3aeucuMoc•u o• 'IUCAa 
'IQC111Ull B C06bi111UU nepBOZO UCKpOBOZO MOOYAJI B OBYX . 
UHIIIepeaAaX YZAOB: E) (0-0,2); E) (0.2 -0,4). 
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" 

p 
1 

~9 

0~ 

OJ . 
0~ t~t OS 
0,4 

0~ t 
Q2 

0~ 
l L __ ..L__..L-.L--'---'--

1.2 3.4 S.6 7.8 9.10 11.12 13.1415,1617,18 n 1.2 3.4 5,6 7.8 9,1o 11.12 13.14 15.16 17.18 n 
Puc. 2. To JICe, 'IIIlO u Ha puc. 1, HO OAR yzAoB 8(0.4--0,6 ); 

E) (0,6 -0.8). 

p 
1 

0,9 

0,8 

0.7 

0,6 

O,St t\ 0.4 

f 0,3 

0,2 

0.1 

1.2 3,1. s.s 7.8 9.10 11.12 13,14 15,16 17.18 n 1.2 3/. 5.6 7/J 9,10 11,12 13,14 15,16 17.18 n 

Puc. 3. To JICe, '11110 u Ha puc. 1, OAR mpe11lbezo ucKpoeozo 
MOOYAJ! U OBYX UH11lepeaAOB YZAOB: 8 (0- 0,2) ; E) (0,2 -0,4). 
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113 npHBe)l,eHHbiX Ha pUC. 1-5 rpa4JBI<OB BB)l.HO, qTO )l.JUI 

yrJIOB 8 s_ 0,4 pa)l.BaHa B 10 BCI<pOBbiX MO.IJ.YJIJIX C Bbi

COI<OH 34l4Jei<TBBHOCTLIO perHCTPBPYIOTCJI 17-18 qacTBU. ~JIJI 
qacTBU, JieTJIIUBX nO)l. 60JILWBMB yrnaMB, uaquuaeT CI<a3LI

BaTbCJI ai<cenTauc. Tai<, )l.JIJI yrnoB 0,4 ::; 8 ::;: 0,6 pa.IJ.uau 

34l4Jei<THBHaJI )l.JIBHa perHCTpaUBB COCTaBJIJieT 3-4 MO.ll.YJIJI. 

B qacTuocTH, )l.JIJI 4 MO.IJ.yneil npu MHO:lKeCTBeuuocTB IS 
B paCCMaTpHBaeMOH reoMeTpHB noTepJI Tpei<OB COCTaBJIJieT 

10o/o, COOTBeTCTBeHHO )l.JIJI 3 MO)l.yJieH B MHO:lKeCTBeHHOCTH 

17-18 qaCTHU - OI<OJIO 20o/o Tpei<OB. 

HaMH ycTauoaneua HHTepecuaJI 3ai<oHoMepuocTL: npu 

MHO:lKeCTBeHHOM PO:lK)l.eHBH Ha Jl,ll,pax npB 60JibWHX yrnax 

BbiJieTa qacTHU qacTO B03HHI<affiT I<OpOTI<He, HO ":lKHpHble" 

Tpei<H CO 100o/o-HOH 3414Jei<THBHOCTbiO /T.e. 6e3 noTepb 

HCI<p Ha Bee if BH)l.HMOH )l.JIHHe/ perHCTpaUHH. B 3THX C06bi

THJIX 34l4Jei<THBHOCTL perHCTpaUHH OCTaJibHLIX Tpei<OB, 

I<aK npaauno, OKa3b1Banacb 3aHH:lKeuuoil B Tex 3a3opax, B 

KOTOpbiX Ha6mo)l,aJICJI ":lKHpHbiH" TpeK. Ilo- BH)l.HMOMY, B 

3TOM cnyqae KaMepbl pa6oTaffiT B nponopuuouanLHOM pe-

p 
1 

0,9 

a a 
0,7 

0.6 

0.5 

0,4 

0,3 

0,2 

0,1 

1.2 3.1, s.6 7.8 9.!0 11.12 13.u; ~~1617,1Bnl 1.2 3.-' s.6 7.8 9.1o 11.12 13.1-' 1~1617,18 n 

Puc. 4. To JKe, ~mo u Hapuc. 1, OAR n.Rmozo ucKpoeozo Mo
oy,;u U oeyx UHIIIepeaAOB Y2A08: (><) (0-0,2); f<) (0.2- 0,4 ). 
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I 

\ 

\ 
) 

Pi 
I 

''[ 0,8 

f 
ii 

0.7 

0,6 

0,5 

0.4 

0,3 

0,2 

0,1 

1.2 3,1. 5.6 7.8 9.10 11.12 13,14 15,16 17.1an 1.2 3.4 s.6 7.8 9,10 11.12 13.11. 1~~ 17.18 n 

Puc. 5. To JICe, ~mo u Ha puc. 4, OAR Y2AOB f-1 (0.4- 0,6); 
f<) (0.6- 0,8) 

:lKHMe H o6pe3aHHe 34J4JeKTHBHOCTH perHCTpaUHH lfaCTHU 

npoHCXO)l.HT 3a ClfeT noporOBOH lfYBCTBHTeJibHOCTH 4JoTo

nJieHKH. 

BPEMJJ IIAMJJTH KAMEP 
H CTAFEPHHr Jlj].EP 

BpeMJI naMJITH HCKpOBbiX KaMep o6LilfHO perynupy.eTCJI 

BeJIHlfHHOH oqHIUaffiiUero nOJIJI. 0)l.HaKO TaKOH MeTO)l. CTa

HOBHTCJI MaJI03414JeKTHBHbiM )l.JIJI KaMep C 3a3opoM>_20 MM, 
T.K. BpeMJI ,ll,peif4Ja 3JieKTpOHOB npH ,ll,OnyCTHMOH BeJiuquue 

oqBIUaffiiUero nOJIJI 100 B/ CM OCTaeTCJI )l.OCTa TO quo 60JILWBM: 

2 5 M Kc. Ilpu TaKHX napaMeTpax oqumaffimero nonJI H ape

MeHH naMJITH )l.JIJI KaMep, pa60TaffilUHX B MarHBTHOM none, 

CTarepuur HCI<p CTaHOBHTCJI qp€3BbiqaifHO 60JibWHM. 

B MarHHTHOM none CHJILHO yaenuquaaeTCJI Tal<)l(e apeMJI 

naMJITH 3a cqeT Tai< Ha3biBaeMoro Ex H - 34l4Jei<Ta. K ua

CTOJIIUeMy BpeMeHH no,ll,p06Hble HCCJie)l.OBaHBJI )l,aHHOrO JIB

JieHHJI 6biJIH BblnOJIHeHbl Ha BCI<pOBbl~ KaMepax C 3a30pOM 
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< 1 cM 12 •4 ~ HaM npe,ncTaammocL HHTepecHbiM npo,noiDKHTb 
3TH HCCne,noBaHHJI C KaMepaMH 60nbwero 3a3opa KaK B 
nnaHe nony'leHHJI ~aKTH'leCKHX ,naHHbiX 0 apeMeHH naMJITH 
TaKHX KaMep, TaK H C ~enbiD ,nononHeHHJI cymeCTBYID~X 
cae,neHHii no Ex H - 3~eKTY ,nnJI npoaepKH paJnH'lHbiX 
MO,neneii: 3~eKTHBHOCTH o6pa30BaHHJI HCKpbl no cne,ny 
qacTH~bl. Ha puc. 6 npaae,neHbl 3KcnepaMeHTanLHble Kpa
awe ,nnJI apeMeHH naMJITH KaMep c JaJopoM 2 CM a Jaaa
CHMOCTH OT BenH'lHHbl MarHHTHOrO nonJI. KaMepbl 6blnH 

JanonHeHbl 'lHCTbiM HeOHOM. 
)J;nJI yMeHbWeHHJI apeMeHH naMJITH ,no 2 MKC HCnonb-

30BanHCb ranoreHHble .no6aaKH /~peoH 12 B1/ Ha ypoaHe 

t(c =o.s) 
}r-2---+ 

I 

18,0 ~· I 
I 

16.0 l-
I 

I 

14.0~ ; 
12,0 t- ,l 
10.0 

~oT 1 

5,0 

3,0 
0 0.2 o.~ 0,6 0,8 1,0 B/ B Max 

Puc. 6. BpeM.R naM.Rmu e 3aeucuMocmu om eeAU'IUHbl Maz-
HUmHozo noA.R; I3 max = 17,6 KTc; U oq = 25 B/cM. f 

3fjjf/JeKmueHocmb pezucmpaijuu oouHO'IHOii 'lacmuijbl. 1 - ze
Hepamopbl HacmpoeHbl Ha pezucmpaijwo ooHO'WCIIIU'IHbiX co-
6&Jmuii It u :..:. 0,15 MKc/; 2 - zeHepamopbl HacmpoeHbl 
Ha pezucmpaijwo MHozo'lacmu'IHbiX co6&Jmuii I t u ~ 
':,, 0,5 MKC/. 
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t 

I 
" I 
I 

I 

.-:l \~ 
.2 ----i 

TMkc 16 18 20 12 1/. 
0 

10 2 
Puc. 7. 3(J{JeK11JUeHecm& pezucmpaijuu ooHoii 'lacmuijbl e 3a
eucuMoCJIU 0111 3aoepJICKU 6biCOK060AbiiiHOZO UMnyAbCQ npu 
eeAU'IUHe MU2HUIIIHOZO noAH B-= B max = 17,.6 KTc; a/ 'luc
Dlii Heou; 6/ HeoH + 5x10 5 {JpeoHa 12 B1. 

5x 10.-5 oT aena'lHHbl a TMoc~epHoro .naaneKHJI I puc. 7/. 
C TO'IKB 3peHBJI ~H3BKH raJOBOrO pa3pJI,na BenH'lHHa 3THX 
,no6aBOK Mana, H OHa npaKTH'leCKH He BnHJieT Ha 'laCTOTY 
CTO.Jll(HOBeHHii: 3JieKTpOHOB C OCHOBHbiM raJOM, T.e. Ha 
34>clleKTHBHOCTb perHCTpa~HH 'laCTB~ B KaMepe. 

Ha puc. 8a npaae,neHa JaaacBMOCTb cTarepaara acKp 
a coce.nHax JaJopax acKpoaoro Mo,nynJI oT aena'lHHbl Mar
HHTHoro nonJI /nonJipHOCTH B~OKOBOnbTHbiX HMnynbCOB B 
O'IH~~taromero nonJI npoTaaonono)I(Hbl/. HJMepeHBJI c.nenaHbl 
,nJIJI o,nHHO'lHbiX qaCTH~, npoxo,nJI~X nepneH,nHKynJipHO 
3neKTpo,naM. TaKaJI JaBHCHMOCTb HMeeT xopowee Teope
TH'lecKoe 06'bJICHeHHe /2,3 I H MO)I(eT 6b1Tb npe,nCTaBneHa 

B cne,nyromeii: ~opMe: 

2 8 
_ U wlvo 

0 .~--2-. 

l+(w!v
0

) 

r.ne 2s - aenH'lHHa cTarepaHra, w - napMopoaa qacTo
Ta o6pa~~teHHJI CB060,nHbiX 3neKTpOHOB B MarHHTHOM none, 
v

0
- qaCTOTa CTOnKHOBeHHH 3neKTpOHOB C aTOMaMH pa6oqe

ro raJa; U0 - cKopocTL .npeii:~a 3neKTpoaoa. 
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Puc. 8. a/ CmazepuHz ucKp 2s 6 coceoHux 3a3opax MOOYA.R 
6 3a6ucu.Mocmu om 6eAUttUHbl MaZHUmHozo noA.R Uoq = 
= 50 B/cM. KpuoaJI 1 /KPYJKKU/ - pacttemHa.R 306UCUMOCmb. 
3KcTH!puMeHma.~tbHble mo'lKU Ha :Jmou KPU6oii oaHbl c yttemdM 
BAUJIIIUJI BbiCOKOBOAbmH020 UMnyAbCQ IIQ 6eAU'IUHY cmazepuH-
20. Kpu6a.R 2 nocmpoeHa no :JKcnepuMeHmaAbHbiM mottKaM 
6e3 yKa3aHHbiX nonpaoon; 6/ :JtjjtjjenmuoHocmb pezucmpa1.1uu 
ooHoii ttacmUI.Ibl a 3a6ucuMocmu om aeAuttUHbl MaZHUmHozo 
noA.R npu ucnoAb3oaaHuu ottUIJI0101J1eco noA.R, KOMneHcupy10-
Uiezo oeiicm6Ue GbiCOKOBOAbmHOZO UMnyAbCQ HQ 6eAU'IUHy 
cmazepuHza. 

12 

i 
~ 
I 

I 
I 
I 

25 
MM 
50 

L.O 

30 

20 

10 

0 
2 L. f 8 10 12 'fMkC 

Puc. 9. BeAuttuHa cmazepuHza ~s /Kpu6a.R 1/ u ee t/JA10K
myai.IUJI 2 a 2 s /Kpuaa.R 2/ B 3aaucu.Mocmu om ape.MeHu 3a
oepJKKU UMnyAbCQ. BeAU'IUHa u 0'1 = 50 B/cM; B = B max = 
= 17,6 KFc. 

Cne.nyeT JaMCTHTL, 'ITO TeopeTH'ICCI<aJI I<PHBaJI xopowo 

COBna,naeT C 3I<CllCpHMCHTanLHLIMH ,naHHLIMH nHWL B TCX 

TO'II<aX, r,ne y'ITCHO ACHCTBHC BLICOI<OBOnLTHOrO HMnynLCa 

.2s ( B.B.H. + U oq )- 2s ( B.B.H.) , T .I<. c nocne,nHHM CBJI

Jaua qacToTa ueynpyrux coy,napeuuu 3nei<Tpouos c aTo

MaMH raJa. J1J 3THX ,naHHLIX MO:>KHO ycTaHOBHTL, 'ITO qac

TOTa ueynpyrux coy,napeuuu 3nei<Tpouos c aToMaMH raJa 

npHMCpHO B 'ICTLipe paJa BLIWC 'laCTOTLI ynpyrHX CTOni<

HOBCHHH. 

3,neCL YMCCTHO OTMCTHTL, 'ITO 3$clJCI<THBHOCTL perHCT

pai.J.HH 'laCTHU. npH Ja,naHHOM O'IHil\aiOil\CM none JaBHCHT OT 

BenH'IHHLI MarHHTHOrO nonJI. llo,no6HaJI JaBHCHMOCTL 3<IJ-

4Jei<THBHOCTH perHCTpau.uu o.nuou qacTHU.LI noi<aJaua ua 

puc. 86. BenH'IHHa O'IHII.J.aiOil\ero nonJI B 3TOM cnyqae 

BLI6HpanacL HJ ycnOBHJI paBCHCTBa HYniO CTarepHHra: 

~s( B.B.H. + U )= 0. 
oq 

13 



"fipoaan" Ha KPHBOH CBH,IJ.eTenLCTByeT 0 MHHHManLHOM Bpe

MeHH naMJITH KaMep npH w/v0 zl. 
Ha puc. 9 H 10 noKalaHLI JaBHCHMOCTH cTarepHHra 

HCKp H ~JiroKTyaUHH 3TOH BenuqHHLI OT BpeMeHH 3a,D.ep*KH 

HMnynLCa npH 3~eKTHBHOCTH perHCTpaUHH O,IJ.HOH qacTH· 

ULI, paBHOH 100~. BH.D.HO, qTo CTarepuur pacTeT nHHeiiHo 

CO BpeMeHeM, a ~JiroKTyaUHH - KaK \}r, r,D.e t - BpeMJI 

3a,D.ep*KH BLICOKOBOnLTHOrO HMnynLCa. liJ 3THX ,D.aHHLIX 

cne,D.yeT, qTo K03~HUHeHT ,IJ.H~Y3HH 3neKTpOHOB B CKpe

IUeHHLIX Ex H nonJix nonyqaeTCJI paBHLIM 0,7x10 3 c..wo/c. 
B cnyqae *e .D.H~Y3HH 3neKTPOHOB TOnLKO B 3neKTpuqec

KOM none 3Ta BenHqHHa COCTaBnJieT 3x103 CM 2/c. 3aBH· 

CHMOCTL CTarepHHra OT BenHqHHLI oqHIUaJOIUero nonJI npaK· 

THqeCKH 6nH3Ka K nHHeHHOH B HHTepaane yrnoB 0°± 17° 

I puc. 4/. ,ll;nJI KOMneHcauuu .neiiCTBHJI BLICOKoaonLTHoro 

25 
MM 
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6 

5 

4 

3~ 47 • -00 

21- // 
~-90 

*-17° 

Ql /~ I I I-

-1 

-2 

Puc. 10. 3a6ucu..wocm& cmazepuHza ucKp 2s om 6e11Ut~UH&r 
ot~u~aKJut,ezo noA.R npu B ""B max = 17,6 KFc OAR mpex 
3Hat~eHuu yz11o6. 
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HMnyJILCa Ha BenHqHHY CTarepHHra He06XO,IJ.HMO HCnOnL-

30BaTL oquiUaiOIUee none - 45 B/c..w. Owu6Ka, OTMeqeu

HaJI Ha puc. 10, COOTBeTCTByeT ~JiroKTYaUHH nono*eHHJI 

HCKpLI B npOCTpaHCTBe OTHOCHTenLHO TpeKa. Cne,D.yeT OT· 

MeTHTL TaK*e, qTo npHCYTCTBHe B KaMepax ranoreHHOH 

,D.06aBKH yKa3aHHOrO KOnHqeCTBa He BnHJieT Ha BenHqHHy 

cTarepuura. 

llonyqeHHLie peJynLTaTLI no HJyqeHHIO cTarepuHra yKa-

3LIBaJOT Ha npOCTOH cnoco6 "ynpaaneHHJI" CTarepHHrOM C 

noMOIULIO KoMneHcupyroiQero 3neKTpuqecKoro nonJI. Be

JIHquuy- CTarepHHra HCKp B MarHHTHOM none, K8.K BH,IJ.HM, 

MO*HO C,D.enaTL BeCLMa He3HaqHTenLHOH H, KaK cne,D.CTBHe, 

coxpaHHTL BLICOKYIO npOCTpaHCTBeHHYIO TOqHOCTL ~OpMH· 

poBaHHJI TpeKOB B HCKpOBOH KaMepe. 

B JaKnroqeHHe asTopLI BLIPa*aiOT npH3HaTenLHOCTL 

O.A.3aiiMH,D.opore H B.B.BHWHJIKOBY 3a none3HLie o6cy~

,neHHJI 3KCnepHMeHTanLHLIX pelynLTaTOB, HlnO*eHHLIX B 

3TOH pa6oTe. 
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