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PemHM pa60T~ HCKpOB~X KaMep, npH KOTOPOM TpaeKTOPHR perHcT
pHpyeMOH 4aCTH4~ npH6nH3HTenbHO nepneHAHKynRpHa 3neKTPH4eCKO
MY non10, no-eHAHMOMy, enepe~e 6~n onHCaH $yKyH H MHRMOTO 1 1,21 

H nony4Hn Ha3BaHHe npoeK4HOHHOro pemHMa. TpeKH B TaKHX KaMepax 
$0TOrpa$HPYIOTCR 4epe3 npo3pa4H~H 3neKTPOA H e~rnRART 4en04KOH 
RpKHX TO4eK - npoeK4HH HCKP, o6pa3ylO~HXCR H3 3neKTPOHOB HOHH-
3a4HH, Ha ero nnOCKOCTb. 6onee nOAP06HO pa6oTa npoeK4HOHH~X 
KaMep /nK/ onHcaHa e pa6oTax 13•6 1 • 

B 1972 r. r.WapnaK onHcan MHOrO3a3OPHYIO npoeK4HOHHYIO HCK
poeylO KaMepy /MnHK/, npeACTaenRIO~YIO co6OH CTOnKy HeCKOnbKHX 
HCKPOB~X KaMep C npoeonO4H~MH 3neKTPOAaMH 171 .6~no noKa3aHo17,8~ 
4TO npo3pa4HOCTb TaKHX 3neKTPOAOB MOM<eT 6~Tb CAenaHa CTOnb 
B~COKOH, 4TO OKa3~eaeTCR BO3MOmH~M eecTH $OTOrpa$HpoeaHHe 
4epe3 AeCRTKH nocneAOBaTenbHO pacnonomeHH~X 3neKTPOAOB. 3Ta 
oco6eHHOCTb MnHK nO3BOnReT CO3AaBaTb Ha ee OCHOBe AeTeKTOP~ 
6onbWOro o6oeMa. H30TpOnHOCTb CBOHCTB H npocTpaHCTBeHHOe pa3-
peweHHe TaKoro npH6opa OKa3~BalOTCR 6nH3KHMH K COOTBeTCTBYIO~HM 
xapaKTepHCTHKaM CTPHMepHOH KaMep~ /CK/. ~pKOCTb TpeKOB B MHO
ro3a3OPH~X npoeK4HOHH~X KaMepax nO4TH TaKaR me, KaK B o6~4H~X 
y3KO3a3OPH~X HCKPOB~X KaMepax, H ropa3AO e~we, 4eM B CK, a 
Tpe6oeaHHR K B~COKOBOnbTH~M HMnynbcaM /BBH/, o6ecne4HBalO~HM 
pa6oTy MnHK, 3Ha4HTenbHO ner4e e~nonHHTb, 4eM e cny4ae cTpH
MepHOH KaMep~. aeHCTBHTenbHO, AnR pa6oT~ CK Tpe6ylOTCR BBH • 
C aMnnHTYAOH COTHH KHnOBOnbT, C KOPOTKHMH /~He/ epeMeHaMH Ha-
pacTaHHR H cnaAa H AnHTenbHOCTblO HMnynbca, B~AepmaHHOH 
C TO4HOCTblO AO -1 Hc13~ B TO me epeMR MnHK xopowo pa6oTaeT 
npH noAa4e Ha Hee HMnynbca C aMnnHTYAOH HeCKOnbKO KHnoeonbT, 
$POHTOM HapacTaHHR ::: 50 HC H epeMeHeM cnaAa OT = 1 00 HC AO 
HeCKOnbKHX MKC. 

HeKoTop~M HeAOCTaTKOM MnHK no cpaeHeHHIO c CK MomeT noKa-
3aTbCR cpaBHHTenbHO 6onbWOe KOhH4eCTBO ee~eCTBa Bee pa604eM 
o6oeMe 3a C4eT HanH4HR B HeM npoeonO4H~X 3neKTPOAOB. 0AHaKO 
6~no noKa3aHo 171 , 4TO, HCnOnb3YR anlOMHHHee~e npoeonOKH AHa
MeTpOM 50 MKM, npH paCCTORHHH MemAY HHMH 1 MM H Mem3neKTPOA
H~M 3a3ope 3 MM, MOmHO nOCTPOHTb KaMepy, cpeAHRR nnOTHOCTb 
ee~eCTBa /::: 3 Mr/CM 3 / B KOTOPOH 6yAeT OAHOro nopRAKa C nnoT
HOCTblO rasa. C APYrOH CTOPOH~, Ha OCHOBe MnHK npeACTaBnReTCR 
BO3MOmH~M H CO3AaHHe npH6opa C AOBOnbHO B~COKOH nnOTHOCTblO 
ee~eCTBa B pa6o4eM o6oeMe 17•91• TaK, npH c6opKe 3neKTPOAOB H3 
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PHc.1. CTPYKTypa TpeKOB B MIIHK: 
a/ B nnocKOCTH, COAep~a~en TpeK 
H nepneHAHKYnHpHOH 3neKTPOAaM; 
6/ B nnOCKOCTH 3neKTPOAOB, 

BOnb¢paMOBOH nposonOKIA AIAaMeT
pOM 1 MM c pacCTORHl/leM Me>KAY 
nposonoKaMIA 3 MM IA Me>K3neKTPOA
HWM 3a3opOM 3 MM cpeAHRR nnoT
HOCTb se~eCTBa s KaMepe 6yAeT 
OKOno 2 r/cM 2, 4TO COOTBeTCTsy
eT paA1Aa41AOHHOH AnlAHe :::2,5 cM 17,: 

XapaKTepHOH oco6eHHOCTbID Tpe
KOB B Mm1K RBnReTCR I/IX pa3pb1s
HOCTb, TO eCTb cy~eCTBOBaH111e Ha 
HI/IX y4aCTKOB, rAe OTCYTCTBYIDT 
IACKPOBble npo60111. npo111cXO>KAeH111e 

pa3pWBOB CBR3aHO C TeM, 4TO AnR ¢opM111posaH1AR CTPIIIMepa IA no
cneAYID~ero 06pa3osaH111R 111cKposoro KaHana 3neKTPOHHaR nas111Ha 
AOn>KHa AOCTIA4b KPIIITIA4eCKOH AnlAHW XKpl onpeAenReMOH ycnos111eM 
PeTepa: 

0 t /1/ 
exp[ fa (t) v(t) dt ::: 20} 

XKp.= Jv(t)dt • 

3AeCb a =
0 

a( ~t) ) - nepBblH K03¢¢1114111eHT TayHceHAa; V= v( E~t) ) -

CKOPOCTb APeH¢a 3neKTPOHOB B 3neKTPlll4eCKOM none; E(t) - 3neKT
Plll4eCKOe none s pa604e~ o6"'beMe KaMepbl; P - AasneH111e ra3a. 
no3TOMy 3neKTPOHW nepBIA4HOH IAOHIA3a4111111, B03HIAKWIAe Ha paCCTORHIA
RX OT aHOAOB KaMepbl, MeHbWIAX XKp.' He o6pa3yIDT IACKPOBblX npo-
6oes, 4TO nplABOAIIIT K o6pa30BaHIAID Ha TPeKe TaK Ha3WBaeMWX TeM
HblX aHOAHblX npoMe>KyTKOB /TAnf.. 3TO 111nnIDCTp111pyeTCR PIIIC. 1 , 
Ha KOTOpOM BIAAHO, 4TO cepeAIAHbl TAn COOTBeTCTByeT T04KaM nepe
ce4eHIAR 4acT1114eH aHOAOB KaMepbl. 

B pa6oTe181 6bin0 OTMe4eHo, 4TO, 3HaR Me>K3neKTP0AHOe pac
CTORHIAe DIA 1113Mep111B no ¢0Torpa¢111111 TpeKa paCCTORHIAe Me>KAY cepe
AIAHaMIA TAn b ,MO>KHO onpeAenlATb yron if,' o6pa30BaHHblH TpaeKTO
p111eH 4aCTIAl..lbl IA nnocKOCTbID 3neKTPOAa: 

2D 
if,= arctg(b). /2/ 

T04HOCTb onpeAeneHIAR yrna if, B 3TOH pa6oTe He 04eH1ABanacb, HO 
6wno yKa3aHO, 4TO OHa 3aBIACIAT OT nnOTHOCTIA IACKp Ha aHan1,131,1pye
MOM TPeKe. 

ABTOPW pa6oTw 191 06paT111n111 BH1AMaH111e Ha TO, 4TO, KPOMe aHOA
HblX pa3pb1B0B' Ha TPeKe Ha6nIDAaIDTCR TaK>Ke 6onee Y3Kllle TeMHble 
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KaTOAHWe npoMe>KyTKIA /TKn/, IA BWCKa3an111 npeAnono>KeHHe, 4TO 
OHi/i B03HIAKaIDT 1,13-3a HeOAHOPOAHOCTIA 3neKTPlll4eCKoro nonR s6nlll3111 
KaTOAa, o6ycnosneHHOH ero AIACKpeTHOH CTPYKTypoH. 04eBHAHO, 
4TO TeMHble KaTOAHble npoMe>KyTKIA TaK>Ke MOryT 6b1Tb 111cnonb30BaHW 
AnR onpeAeneHIAR yrna if, no ¢opMyne /2/. 

0TMeTIAM, 4TO IACKposwe npo60111 Ha TpeKe B MnHK pa3B111BaIDTCR 
He3aBIACIAMO 1113 OTAenbHWX 3neKTPOHOB, B03HIAKWIAX B npo4ecce IAOH1A-
3a4111111 ra3a nepslll4HOH 4acT1114eH. 3To no3sonReT HaAeRTbCR Ha 
B03MO>KHOCTb np111MeH1ATb TaK111e KaMepw np111 1113MepeHIAIA IAOHIA31ApyID
~ei1 cnoco6HOCTIA per111cTp111pyeMblX 4aCTIA4. TaKIAM o6pa30M' MHOro-
3a30pHaR npoeK41AOHHaR IACKPOBaR KaMepa o6naAaeT PRAOM CBOHCTB, 
KOTOPble MOryT 3alAHTep_ecosaTb 111ccneAOBaTenei1' pa6oTaID~IAX 
B o6nacTIA RAePHOi1 ¢11131AKIA IA ¢11131AKIA 3neMeHTapHblX 4aCTIA4. 

B HaCTOR~eH pa6oTe nplABOARTCR pe3ynbTaTbl 111ccneAOBaH1AR HeKo
TOPblX oco6eHHOCTeH pa60Tbl MnHK IA YT04HRIDTCR B03MOH(HOCTIA 
111cnonb30BaH111R 3Toro np1116opa s ¢1,131,14ecKoM 3Kcnep111MeHTe. 

3KCnEPHMEHTAnbHAR YCTAHOBKA 

Hcnonb30BaHHaR B HaWIAX onblTaX KaMepa COAep>Kana 11 3neKTpo
AOB /5 BblCOKOBOnbTHblX IA 6 3a3eMneHHblX/' Ka>KAWH 1113 KOTOPWX 
npeACTaBnRn co60H paMy 1113 CTeKnOTeKCTOnlATa TOn~IAHOH 3 MM, C 
napannenbHO HaTRHYTblMIA Ha Hee nposonoKaMIA AIAaMeTpOM O, 1 MM 
1113 6ep111nn111esoi1 6pOH3bl Ha paCCTORHIAIA 1 '2 MM APYi- -OT APYra. 
C 06e111x CTOPOH npoeonOKIA 3ana111san111Cb Ha 06U11Ae WIAHbl. PaMbl 
1AMen111 Hapy>KHble pa3Mepbl 330x330 MM 2 IA OKHO 250x250 MM2. np111 
c6opKe KaMepbl Me>KAY 3neKTPOAaMIA noMe~anlACb wai16bl 1113 oprcTeK
na, IA CTOnKa 3neKTPOAOB CTRr111sanacb 4eTblPbMR 6onTaMIA 1113 Hep
>KaseID~eH CTan111. PaCCTORHIAR Me>KAY 3neKTPOAa-MIA B 6onbWIAHCTBe 
OnblTOB paBHRnlACb 10, 5 MM. Me>KAY 3neKTPOAaMIA MO>KHO 6b1no ycTa
Hasn111BaTb BHYTPeHHIAe MIAWeHIA 1113 AIA3neKTPIA4eCKIAX MaTep111anos. 
Co6paHHaR KaMepa noMe~anacb s repMeT1114eCKIAH 6oKc 1113 HepmaseID~ei1 
CTan111 CO_C"'beMHWM OKHOM 1113 oprcTeKna. KaMepa HanonHRnacb Heo
HOM, ren111eM-111n111 111x cMeCbID c A06asKaM111 MeT111nanR 111n111 3T111nosoro 
cn111pTa /1-2%/. 

BblCOK,OBOnbTHble IAMnynbCbl nOAaBanlACb Ha KaMepy 4epe3 :=370 HC 
nocne npOXO>KAeHIAR 4aCTIA4bl IA 1AMen111 aMnnlATYAY 5-9 KB AnR HeOHa 
111n111 12-15 KB AnR ren111R, nepeAHIAH ¢POHT ~10 HC IA 3KCnOHeH-
1..1111anbHblH cnaA /6e3 npo6oR/::: 2, 5 MKC. TpeK111 ¢0Torpa¢111posan111cb 
C paccTORH~R 0,8_M Ha 35-M111nn111MeTpOBYID nneHKY 4YBCTBIATenb
HOCTbID 1000 eA. [OCT 06"'beKTIABOM c OTHOCIATenbHblM OTBepCTIAeM 
1/2,8 AnR He 111 1/4-1/5,6 AnR Ne.Ha p111c. 2 npeAcTasneHbl T111n1114-
Hwe TpeKIA KOCMIA4eCKIAX 4aCTIA4, nony4eHHWe B yKa3aHHWX ycnOBIARX 
B KaMepe' HanonHeHHOH Ne. 

3 



PHc.2. ~OTOrpa~HH TpeKOB na
PbJ3aPH~eHHblX qacTH~ B MilliK, 
3anonHeHHOH HeOHOM, npH 
P=I aTM. 

a 6 B r 

PHc.3. BnHHHHe oqH~aro~ero no
nn Ha CTPYKTYPY TpeKa /B He
OHe, P = I a TM, UI>Blt =9 KB/: 
a/U 0 q =-100 B; 6/U0 q=-30 B; 
B/U 0 q =O; r/U0 4.=+IOO B. 

OpM M3Y4eHMM CTPYKTYPbl TpeKOB Ha nony4eHHblX HaMM <J)OTOrpa
<J)MRX 6~no ycTaHoeneHO, 4TO WMPMHa TeMHblX npoMemyTKOB 3aBMCMT 
OT eenM4MH~ M HanpaeneHMR 04M~a~~ero 3neKTPM4eCKOro nonR /00/ 
e KaMepe. B TOM cny4ae, KOrAa 04M~a~~ee none no HanpaeneHM~ 
npoTMBOnonomHO non~ BBH, C yeenM4eHMeM on WMPMHa TAn yMeHb
waeTCR, a WMPMHa TKn yeenM4MBaeTCR. H Hao6opoT, npM B03pacTa
HMM 041,1~a~~ero nonR, HanpaeneHMe KOToporo coenaAaeT c Hanpae
neHMeM BBH, WMPMHa TAn yeen1,141,1eaeTcR, a TKn cyma~TCR 1,1n1,1 non
HOCTb~ 1,1c4e3a~T. 3TOT 3¢¢eKT,Ha Haw B3rnRA,06bRCHReTCR CMe~eHM-
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PHc.4. PacceHHHe KOCMHqeCKOH 
qaCTH~ Ha BHyTpeHHeH MH111eHH 
B MilliK /B HeoHe, p =I aTM, 
UBBlt=9 KB/. 

eM 3neKTpOHOB nepBM4HOH MOHM-
3al.lMM nOA AeHCTBMeM 00 3a 
epeMR 3aAepmKM BBH. Ha pMc. 3 
npMBeAeHbl <J)OTorpa<J)MM TpeKOB 
AJ1R pa3H~X 3Ha4eHMH M Hanpaene
HMR 00. 06pa~aeT Ha Ce6R BHM
MaHMe TOT <J)aKT, 4TO rpaHMLlbl 
TKn Ha <J)OTOrpa<J)MRX BMAHbl 6onee 
4eTKO, 4eM rpaHMl.lbl TAn. 

,ll.nR BblRCHeHMR B03MOmHOCTM 
MCnOnb30BaTb MnHK B Ka4eCTBe 
eepWMHHOro AeTeKTOpa 6b1na npo
eeAeHa cepMR onblTOB c noMe~eH
HOH BHYTPb KaMePbl nonM3TMne-
HOBOH MMWeHb~, COCTOR~eH M3 
10 nonce, paaMepoM 250x20x7MM 3. 
<lloTorpa<J)MR C06blTMH. CBR3aHHblX 
C B3aMMOAeHCTBMeM KOCMM4eCKMX 
4aCTMLI C ee~eCTBOM MMWeHM, 
npMBeAeH~ Ha ~MC. 4. 

H3MEPEHHE OPOCTPAHCTBEHHblX YrJlOB TPEKA 

KaK M3BeCTHO, npOCTpaHCTBeHHY~ OpMeHTal.lM~ ABMmy~eHCR 4acTM
LI~ nonHOCTb~ onpeAenReT 3aAaHMe ABYX yrnoe. 8 CMCTeMe KOOPAM
HaT, M306pameHHOH Ha PMC. 5, TaKMMM yrnaMM MOrYT 6~Tb, Hanp1,1-
Mep, 3eHMTH~H yron 0 M a3MMyTaJ1bH~H yron cp, np11 o6pa60TKe <J)oTO
rpa~MH c MOHK eMecTo 0 YA06Hee 1,1cnonbaoeaTb yme ynoMMHaBWMHCR 

e TeKcTe AOnonHMTenbH~H yron ¢=i -0, onpeAenR~~MH HaKnoH Tpa-

eKTOPMH 4aCTHLI~ K nnOCKOCTH 3J1eKTPOAa. 
3KcnepHMeHTanbHUH MaTepHan AJ1R 01.1eHKH T04HOCTH onpeAeJ1eHHR 

¢ 6wn nony4eH npH TaKOM pacnonomeHHH CL1HHTHJ1J1RL1HOHHWX C4eT4H
KOB, 4TO: 1/ perHCTpHpyeMWe 4aCTHLIW nepeceKaJ1H ece 3J1eKTPOAW 
KaMepw; 2/ 3Ha4eHHR yrnoe¢ AJ1R perHcTpHpyeMwx 4acTHLI nemanH 
e HHTepeane 

36,2°<¢ < 44,4°. /3/ 

HanpRmeHHe 04H~a~~ero nonR paeHRnocb 30 B H 6wno HanpaeneHo 
npoTHeononomHo non~ BBH. 

nony4eHH~e B 3THx·onwTax TpeKH HMeJ1H BHA, noKa3aHH~H Ha 
pHc. 2 H 36, T.e. Ha <J)OTOrpa<J)MRX KamAOro TpeKa 6blJ10 no 5 TAO 
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PHc.5. CHcTeMa KOOPAHHaT: AC -
TpaeKTOpHH ABHJKeHHH qacTH~hl 
BHYTPH MllliK; AB - npoeK~HH TpaeK
TOPHH Ha nnoCKOCTb 3neKTPOAOB 
/nnocKOCTb Oxy /. 
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PHc.6. 3KcnepHMeHTanbHOe 
pacnpeAeneHHe yrna tjl: t/1 1 ,t/12 -
rpaHH~bl HHTepsana, 3aAaHHOro 
reoMeTpHeH cqeTqHKOB. 

11 no 4 TKn. 3TO n03BOI111I10 Ha TpeKe AI111HOH ~15 CM no11yl.faTb 
no 7 He3aBl1Cl1MblX 113MepeHl1H yr11a ~./J;IR T11nl14HOro TpeKa ycpeA
HeHl1e no TAn /4 3Hal.feHl1R/ npl1BOA11I10 K norpeWHOCTl1 a{tfl)1 =0,57°, 
a no TKn /3 3Hal.feHl1R/ norpewHOCTb COCTaBI1RI1a a(t/J)2 =0,53°. 
YcpeJ:1HeH11e scex 113MepeHl1H Ha TpeKe np11BOAl1T K norpeWHOCTl1 
a(t/1) 0 =0,3°. Q4es11AHO, l.fTO c yse1111l.feH11eM pa3Mepos KaMepbl 11 
KOI1114eCTBa 3IleKTPOAOB TOl.fHOCTb onpeJ:1eI1eHl1R yr11a tp B03pacTaeT. 
PacnpeJ:1e11eH11e 113MepeHHblX 3Hal.feH11H yr11a t/J npeJ:1CTas11eHo Ha 
p11c. 6. B11Ai-lo, l.fTO HaHAeHHble 3Hal.feH11R xopowo yKI1aAblBa10TCR s 
11HTepsa11 /3/, onpeJ:1e11ReMblH reoMeTp11eH onblTa. Co6blTl1R, AilR 
KOTOpblX 3Hal.feHl1R tp Jle>KaT 3a npeJ:1eI1aMl1 l1HTepsa11a /3/, COOTBeT
CTBYIOT Cilyl.faRM per11cTpaq1111 Ha OAHOM CH11MKe napbl l.faCT11Q, 113 
KOTOPblX I111Wb OAHa npoXOA11T l.fepe3 o6a Cl.feT411Ka. 

Yro11 ¢ 11e>K11T s n11ocKocT11 ¢0Torpa¢1111 TpeKa, 11 ero 113MepeH11e 
RBilReTCR 06b14HOH 3aAal.feH KaMepHoro 3Kcnep11MeHTa. Mo>KHO, Hanp11-

v ~ 

Mep, onpeAeI111Tb KOOPAl1HaTbl cpeJ:1Hl1X TOl.feK CBeTOB011 no110Cbl 
TpeKa B HeCKOilbKl1X cel.feHl1RX 11 C nOMO~blO MeTOAa Hal1MeHbW11X 
KBaJ:lpaTOB HaHTl1 napaMeTpbl Ha1111yl.fWl1M o6pa30M cor11acosaHHOH C 
H11Ml1 npRMOH. norpeWHOCTb onpeJ:1eI1eHl1R yr11a cp 3aBl1Cl1T OT AJ111Hbl 
L TpeKa, cpeJ:1HeKBaJ:1paTl1l.fHOrO OTKI10HeHl1R 11CKP OT annpOKCl1M11py10-
~eH npRMOH a 11 KOI111l.feCTBa Il TOl.feK I l.fepe3 KOTOPble 3Ta npRMaR 

6 

npoBOA11TCR1101, 11 MO>KeT 6b1Tb /np11 paBHOYAaI1eHHblX TOl.fK'ax/ npeA
CTas11eHa B B11Ae* 

a cf,= cos¢.~ ja(n-1) 
L n(n+l) /4/ 

B Haw11x onblTaX np11¢=45°, L =15· CM, a= 0,5 MM norpewHOCTb 
, 113MepeHl1R yr11a ¢ He npesb1wa11a O, 2 °. 

04eB11AHO. TOl.fHOCTb "13MepeHl1R ¢ MO>KeT 6b1Tb cy~eCTBeHHO no
BblWeHa 3a Cl.feT yseJ1"14eHl1R pa3Mepos KaMepbl / AI1"1Ha TpeKa L /. 
803MO>KHO, nO-B11A"1MOMY, 11 3Hal.fl1TeilbHOe yMeHbWeH11e pa36poca 
no11o>KeH11H 1,1cKp. TaK, s pa6oTe 1111 c OAHOH 113 KOHCTPYKQ11H MnHK 
AI1R w11p0Koro 11HTepsa11a 3Hal.feH11H ¢ 6b1110 no11yl.feHo cpeAHeKBaA
paT"14HOe OTKI10HeH"1e 11CKP OT TpeKa a~ 0' 15 MM. 

TaK"1M o6pa3oM, np1,1 pa6oTe MnHK no ¢0Torpa¢1111 OAHOH npoeK
q1111 TpeKa OKa3blBaeTCR B03MO>KHblM onpeJ:1eI1"1Tb o6a yr11a, xa
paKTep113yl0~11X npOCTpaHCTBeHHYIO op11eHTaq1110 TpaeKTOPl111 per"1cT
p11pyeMOH l.faCTl1Qbl. On11caHHble BblWe OnblTbl no 11cnOI1b30BaHl1IO 
MHOro3a30PHOH npoeKQ110HHOH 11CKPOBOH KaMepbl C BHYTPeHHeH Ml,1-
weHblO.n03BOI1RIOT HaAeRTbCR, l.fTO 3TOT np116op CMO>KeT HaHT11 np11-
MeHeH11e, Hanp11Mep, B Kal.feCTBe sepWl1HHOro AeTeKTOpa, no11Rp11MeT
pa 11 T.n. AI1R Cilyl.faes, KOrAa He Tpe6yeTCR 60I1bWaR l.faCTOTa ero 
nOBTOPHblX cpa6aTblBaHl1H. 

ABTOPbl Bblpa>KalOT CBOIO 611aroJ:iapHOCTb B. n. ,ll>Ke11enosy 3a 11HTe
pec K pa6oTe 11 HeOAHOKpaTHOe 06cy>KAeH11e 3aTpOHYTblX B HeH 
sonpocos, a TaK>Ke B.B.EpMaKosy, r.¢.Hcaesy, E.M.CblponaTosy 
3a noMO~b np11 113rOTOBI1eH1111, HailaAKe 11 3Kcn11yaTaq1111 YCTaHOBKl1. 

JlHTEPATYPA 

1. Fukui S., Miyamoto S. Nuovo Cim., 1959, 11, p. 113. 
2. Fukui S., Miyamoto S. Phys.Soc.Jap. ,1961, 16, p. 2574. 
3. ,llaHOH M.H. 11 AP· HcKposaR KaMepa. ATOM113AaT, M., 1967. 

* 3Ta ¢opMy11a Henp11MeH11Ma np11 ¢ = rr/2. B 3TOH 0611acT11 3Hal.fe
Hl1H MO>KHO, Hanp11Mep, onpeAeil·RTb AOnOI1Hl1TeI1bHblH yro11 ¢': ~ -¢, 
¢opMy11a AI1R Bbll.fl1CI1eHl1R norpewHOCTl1 KOTOporo 11MeeT TOT >Ke B11A 

/4/. 

7 



4. roeopoe A.M. HAP· nT3, 1961, 6, c. 49. 
5. Charpak G.,et al. Rev.Sci.Instr., 1963, 39, p. 664. 
6. AonroweHH 6.A. HAP· nT3, 1964, 5, c. 60. 
7. Charpak G. Nucl.lnstr.Meth., 1972, 100, p. 157. 
8. Breskin A. CERN, 73-7, Geneva, 1973. 
9. Geissler K. et al. Nucl.lnstr.Meth., 1976, 135, p. 415. 

10. Bagge E. et al. Atomkernenergie, 1959, 4, p. 169. 
11. Breskin A. et al. Nucl.lnstr.Meth., 1973, 107, p. 361. 

8 

PyKOnHCb nocTynHna B H3AaTenbCKH~ OTAen 
5 MapTa 1981 roAa. 


