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BBE.l\EHHE 

B CTaHAapTHblX ,qpei1<1>OSbIX KaMepaX npOC T paHCT BeH Hafl A~cnepC~R, 
o n pe,q°eJlAlO!4aR Koop,q~HaTHY\o T04HOCTb, ~MeeT S~A / 1 

(12 = A 2 + (tlx 0 )2+ CAX dHf )2 . 
1 on 

YlleH (Ax dltr )2 o6ycn o s neH Avul><I>Y3He i1 3neKTpoHoB B npOL~ecce 
,qpei1<1>a 

2 2Dx 
( t. X dHf) = B· -;E 

D - K03<1><I>~4~ e H T AH<I>~Y3HH npH HopMan bHoM AClBlleHHH, ~ - nOASH~-
HOC T b 3IleKT pOHOB, E - 3IleKTpH4ec Koe n OIle, x - AIlHIt Cl APcH<I>a . 

K034X)lH4HeHT B Y4H Tbl Ba eT CTaTHC H 14 eCKH e 3l)ll)leKTbl B n poI~c{'CC 
A V1 l)ll)lY3t-1H 06JlaKa 1.13 n 3IleKT p OHoa/1/ 

B .,, ~!..Lr 
2mn m=k m 2 

k - 41-1 CJlO nepeblx 3JleK TpOHoe, no n pH6blTI-11-1 KOTOPblX 3JleKTPUl1l1Kd 


V1 3MepRe T epeMA Apei'i<lla Bc e ro 05JlaKa, n - QHCnO 3IleKTpOHOB, K~


Topbl e Mo r Y T 6b1Tb B 4H CIle nepBblX k • 

ECIlH epeMeH Hafl npH BR3Ka OC Yll1eCTBJlA eTC A K n epBOMY 3JleKTpUIIY , 


TO 


IT2
B ~ ~ l _1_ ~ ---'l=---_ 

2l'nn=lm 2 2fuo 6 

(IVX-. j2D
~-IT ~ 0 (10 

0 

t.x d Irr ~ 2 V3 10 n jJ.E 

l JleH (t.x dlrr)2 AaeT OCHOBHOi'i BKIlaA npH AJlHHe ,qpei1l)la .! 5 10 MM.0 

2npH He6oIlbwoi:, AIlHHe Apei'i<lla OCHOBHOH BKJlaA B 0 A':H'T 4J1e~t 
(.6.Xj on)2 , 06YCIIOBJleHHbli1 l)lJ1YKTya4HAMH nJ10THOCTH nepOH4lloi1 HOHH

3a4HH. BJ1 HAHHe 3Toro <l>aKTopa Ha ,qHcnepCHII) CBA3C1HQ c H ' M, 4 TO 

of- pei:,()loeCiR KaMepa H3MepAeT epeHl'! npH6b1THR KIIaCTepou c '~t-1ti~MaJ1b

!-blM BpeMeHeM Apei:,!)la, a n0J10IKeHH e nOCJ1eAHt-1X OTHI')Ct-1T('nbItO rpeKil 

.... a c nt4b1 nOAeeplKeHo CTaTHCTH4eCKHM ()lIlYKTYCl4I1nM . M<lKCI1MaJ1bHI~i'i 

eKnaA (t.Xj 00) ,qaeT n pH x = 0, npH 3TOM OH pa!lc l t 12 

L\x 0 = 1/ 2n , rAe ii - cpeAHee 4HCJ10 KJ1aCT(;! pOB HOl-tH3C14HI<1 HaI on _ 
e,qHHH4Y AJ1HHbl ny n l, n ~~O 1/cM npH P =< 1 'lTM • 

t,• ".r"': .... ' • • r • i .. iCT£Tj 't \ 1 
"f" ': .. t '!l"1:-..I.... .. \ ' ., .. 

. -r!).r t ' 



nOCTOAHH~~ 4neH A He 3aBHCHT OT AaBneHHA, HO pa3nH4eH An A 

pa3H~X ra30BWX CMec e~. HaHMeHbwee 3Ha4eHHe A = 20 MKM 6wno 

Ha ~ AeHO AnA CMeCH C2 H4 -C3 HS 13:1 / . 3TOT 4neH, KaK npeAnonara

eT CA B pa60Te 12 1 , 06ycnoBneH cneKTpoM nepBH4HbiX 3neKTpOHOB, 

$nYKTya4HAMH naBHHW npH ra30BOM YCHneHHH Hn~ pa3peweHHeM 3neK

TpOHHKH . 
C 4enb~ ynY4 weHH A T04HOCT H~X xa paK TepHCTHK y~e npH aTMoc~ep

HOM AaBne HHH 6bln npeAnOlKe H HOBbl~ H 1n Ape~$OBoi1 KaMepbl - KaMepa 
C paCTAHYTbl M BpeMeHeM (t ime expa nsion chambe r ) /SI • OCHOBHaR 

TPYAHOCTb npH per~C Tpa4HH KnaC Te p oa COC TOH T B TOM , 4 TO cpeAHee 
p a CCTOAHHe Me MlAY HHMH Mano - 2 00 -3 0 0 MI(M. ,UnA To r o, 4 T0 6bl YB e 

n H4HT b BpeMeHH Ol1 HHTepaan MeMlAY KJlaC Te p a MH ~I CAen aTb B03MOlK H0l1 

HX perHCTpa4H~, B KaMep e BBOA~TCA pe3KaA rpaH~ 4 a B BHAe npOBo

n04HO~ ceTK~ MelKAY 06JlaCTb~ Ape",~a 3 n CKTpoHOB H oGnaCT b~ r a 30 

Boro YCHneHHA. 3neKTp~ 4eCKoe none ~ r3300aA CMOC b a ApeH~OBOH 
06naCTH nOA6Hpa~TCA Ta K, 4T06bl oGccnC lH-ITb Milno~ 3 H')4e HHe CKO

POCTH Ape~$a - 5 MKM/HC. 06n aC T b ra3uuoro yCH Jl CHHA npeACTaBnAeT 

c060i:1 nponop4~OHanb HY~ KaMepy C AOB(}Tlb Il O Y:JI(HM 3a30pOM I p accTo

AHHe MelKAY KaToAH o H '" Clo1 r HanbHOl1 n nOC I(Ol.l HMIo1 1.5 1011011 H Ma n blM 

AHaMeT pOM clo1rHan bHoH n pOBonOKM 10u 7 MKM/ . 
B 06naCTH r a 30Boro YCIo1JleHIo1A CKOPOl.Tb APCI1ea COCTaBn Ae T 

50 MKM/HC, npH 3TOM K03 $4l1014Io1 e HT P OCTfHKI(H opCMe HH paBeH 10. n a

paMeTpbl nponoP4HoHanbHo H KaMe pbl BI>l6pJll bl r(,lK, 4T06bl aH o AHblH 

CHrHan 6bln cnoco6e H pa3Ae nlo1Tb Io1 IIAHUHI\Y,JnbllbiC KnaCTepbl n epsIo14HOH 

101 0 H1o13a41o1H. B KaMepe Ta Koro TI-1 na MO)l(H 
V, 3MepeHlo1e nono>t< e HIo1A HeC Kon bKHX KnaCH'f)( II) 1-1 $H Tlo1pOBaHHeM 4epe3 

/ 4
3TH T04KH BOCCT a HaBnHBaTb HC T~HHY~ KuoPAIo1 HaTY peanbHoro TPeKa / . 


3THM, Bo-nepBblX, nOAaBnAeTCA BKn a A 4no itO ( I\ x i on) . KpOMe TO ro, 


H3MepeHH e 4eHTpa TA>t<eCT H npOC TpaH CTOc llltoro pacnpeAeneH HA AaeT 


T0 4HOC T b /21 a = a
O 

I ~ • r Ae m - 4H c no 3neKT po HoB 


B Kn a c Tepe, n - 4 Hcno KnaCT epoB . n p~ ~TOM 3Ha4101TenbHO YMe Hbwa 


eTCA BKnaA AIo1$$y 3HH no cpaBHeHIo1~ CO CTQHAap THWM MeT OAoM. 

Pean b HO B TaKOH MeTOA HKe MOlKe T UblTb AOCTHrHYTO ynY4weHHe 

KOOPAIo1 HaTHO H T04HOCTH B 2-3 p a3a np'" uT MO C$epHOM AaBne H~10115/ 
CnOlK HOC T b KaMe pw Ta Koro Tlo1na COCTOMT B BblCOKH X Tpe6oBa H~ A x, 
np eAl>ABJlAeMblX KaK K KOHCT P YK41011o1 IManbltit A~aMeTp, Y3K~I1 3a30 p/, 
TaK 101 K p e r lo1 cT plo1 PY1O\lIei:1 3IleKTpOHHKIo!. lIeoGxoAIo1Mbl 6bl cT poAeHcTBy

IOUllo1e YCHnIo1Te Il Io1 , 4YBC TBHTeIlbHble K OA~1I04HbIM 3 IleKTpOHa M, np~xo 


AA~Io1M B n p04ecce Ape ~¢a C TpeKa 4 aCT101 4b1 B AeTe KTlo1 py~y~ 06
n a CTb. 3 Aecb, KpOMe Toro , B03HIo1 KaCT TPYA HOCTb, CBA3 aHHaR C TeM, 

YTO Clo1rHanbHaA npOBon OKa nOABepH<CHa C~Jl bHOMy BnIo1AHIo1~ BbIC OK0 4 a c 

1\ 


TOTHblX n OMe X 101 HaBOAOK no nIo1 T a HIo1~. 

OCHOBHoe $H 3H 4eCKoe o r paHH 4 eHH e Ha 3 $ $e KTHBHOCTb perHCT pa 4 101 1o1 

KIla CTe pOB CBA3aHO C AIlH T eIlbHOCT b~ Clo1rHaIla B AeTe KTope. ,UnHT enb

HOC Tb CBeTOBo r o CHrHana o6ycnoBn eHa n p04 e ccaMIo1 B036ymAeHIo1R 

3Ile KTpOHaMIo1 aTOMOB 101 Mon e KYIl ra 3a H BpeMeHe M BWCBe4 101B a HIo1A no
c n e AHIo1 X; TaKIo1 M 06pa30 M np lo1 pa60Te B p e lKHMe nponOP4HOHanb Horo 
YCHIle HIo1 A Io1C KnlO4aeTCA B KIlaA 1010HHO~ KOMnOHeHTbl, KOTo p aA A BilR e TCR 

AOMIo1Hlo1py~~etit nplo1 p e r lo1 CTpa4HIo1 3Ile KTplo14e CKoro CHr Hana. 

2 

B pa60Te /7 1 6blna nOKa3aHa B03MOlKHOCTb AeTeKTHpOBaHIo1A KnaCTe

POB HOH~3a4101 1o1 , B ~OM 4101CIle 101 OA~H04HWX 3IleKTpOHOB, C nOMO~blO 

nnOCKonapannenbHoro C4 e T4HKa C paCTAHYTWM BpeMeHeM co CB e TOBWM 
c~eMOM CHrHaIla . 5wno nOKa3aHO, 4TO Bp e MA BWCBe4HBaHIo1A B ra30BOH 

CMeclo1 Ar + CH4 (5% ) + CO2 (5%) + N2 (7.5%) np~ aTMoc$epHoM AaBn e H~H 
paBHO - 1 HC. 3TO n03BOIl~IlO perHCTplo1pOBaTb KnaCTepw He TonbKO 

AnA 3apRlKeHHbiX 4aCTH4, HO H AnA Y -KBaHTOB H~3KIo1X 3HeprHi:1 

I - 1 K3B/. 
B pa60Tax I S .9,1 0 / nOKa3aHa B03MOlKHOCTb C03AaHHA npOBon0 4Horo 

AeTeKTopa C perlo1CTpa4He~ CBeTOBoro CHrHana nplo1 nOMO~H CBeTOBoAOB 

co cneKTpOCMe~a~HMIo1 Ao6aS KaMH. ,UeTeK TOp TaKo ro Tlo1na 06naAa e T 

60nbwoi:1 3$$e KTHB Ho i:1 nno~aA b~ np~ He6oIlbWOM 4101 CIle $OTOYMHOlKIo1Te
ne~, H nplo1 e MJleM AnA peaIlbHblx 3Kcneplo1MeHToB B $10131o1Ke BblCOKIo1 X 

3Heprlo1i:1. 

Uenb AaHHOH pa60T~ COCTO~T B HccneAoBaHHIo1 B03MOlKHOCTIo1 perlo1

CTpa4HH KnaCTepOB 1010 H1o13a4~1o1 C nOMo~b~ 3Il e KTpOJlIOM~HeC4eHTHo~ 

Apei:1$OBoi:1 KaMep~, nOCTpoeHHoi:1 no TaKOMY npHH4H n y, AnA nonY4eHIo1A 

AononHIo1TeIlbHO~ Io1H$opMa 4 Io1H 0 KooPA~HaTe 4aCTH4w. 

KOHCTPYKU~~ KAMEP~ 

B H acToA~ei:1 pa60 Te Io1ccneAoBaIlaCb 3ne KTpon~MHHec4eHTHaR Apei:1
$OBaA KaMepa C paCTA HYTWM BpeMeHeM . r e OMe Tplo1A KaMep~ nOKa3aHa Ha 
pHc.l . CHrHanbHwe npOBOIlOKIo1 1013 30n04eHoro BOIlb$paMa Io1MelOT A~a
MeTp 20 MKM. KaMepa COCTOIo1T 1013 4 Ape~$OBwx A4eeK, orpaHIo14eHHblX 

nOTeH4101aIlbHblMH npOBOIlOKaMIo1. ,UnA oTAeneHIo1A 06naCT~ Ape ~oa OT 06

IlaCTH $OpMHpoBaHHA Clo1rHaIla BBeAeHW npOBOnOYHble ceTKH, B~nOIlHeH

Hble, KaK 101 none$opMIo1PYlOUllo1e 3neKTpOAbl, 1013 6epHnnHeB0l1 6POH3bl Alo1a
MeTpOM 100 MKM. MaKC~MaIlbHaA AIlIo1Ha Ape~$a COCTaBIlAeT 18 MM . 

Ha paCCTOAHH~ 4 101M OT KaTOAHO~ nnOCKOCTIo1 napaIlnenbHO CH r Han b~OH 
npOBOIlOKe pacnonomeH CBeTOBOA 1013 nonlo1MeTHIlMeTaKplo1na Ta co CMeCT~

TeneM cneKTpa BBQ, B onTIo14eCKOM KOHTaKTe C KOTOPWM C AByx TOP40B 
YCTaHOBIl e HbI $OT OYMHO)l(Io1Tenlo1. 

CBeTOBOA np e ACTaBnAeT c060i:1 nIlaCTIo1HY pa3Me p aMIo1 4 x12x7S o 101M 3 

~3 MepeHIo1A npOBOAIo1Il HC b C nOMO~blO KOIlIl HMlo1pOBaHHoro Io1 CT04 HHKa 
3 neKTpOHOB 90Sr . Cx eMa CTeHAa npeACTa BIle Ha Ha plo1 c .2. n Y40K 

3IleKTpOHOB $OpMHpOBan CA ABYMA ~eIle B blMIo1 KonIl~Ma TopaMH. 3a KaMepo~ 
YCTaHaBnlo1BanCA C4Io1HTIo1IlnA41010HH~H C4eT 4HK, KOTOP~~ npOCMa Tp~ B anCA 

ABYMA $OTOYMHOlKIo1TenAMH T~na $3Y- 8 5 AIlA nOAaBn e HIo1A c06CTBe HH~X 
WYMOB $3~ 101 Bwpa6aTWBan CT ap TOB~~ Clo1r Han . KaMepa Henpep~ BHO npo

Aysa nac b CMe CblO Ar (85%) 101 CH4 (151o) . nplo1 HanpAl4<eHH Io1 Me)l(AY p a 3

AeIl~Ten b Ho i:1 ce TKo i:1 ~ Clo1rHa IlbHOl1 npoBono KoH 1550 B KaMep a pa6oTa
na B npo nO P4HOHanbHOM pelK lo1 Me. ,UnIo1T eI1 bHOCTb CBe TOBoro CHr Hana OT 

OAIo1H04Horo 3 neKTpOHa npH Io1cnOIl b 30Ba HIo1 H $ OTOYMHo)l(H Tenei:1 $3Y-85 

IlH60 XP1 0 20 COC TaBHna 5-7 HC no OCHOBaH Io1IO. 3 TO CBR3 a HO C Bp eMe

HeM B~CBe4Io1BaH~A B HcnOnb3yeMotit ra30BOH CMeclo1 101 corilacyeTcR
17 9 1 C pe3ynbTaTaMH. nonY4eHHblMIo1 B pa6OT a x • . 
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700 
Puc. I. KOHC 'rpY~Jd 

~:meKT pOJlJOMJoIHe C~eHTlIOH 

APeHIPOBOH KaMepbl: I -
CHrHaJIbHaH npOBOJlOKa ~l-Yf If"""0 
/0 20 MKM/ , 2 - no
TelmHaJIbH3R npOBonOKa -u.p
/0 lao MKM/, 3 - Ka - .... TO)J,lIaR: npOBonOK3 
/0 100 MKM/, 4 - PU3- 3 
)J,emt'l'eJlbHaR ceTKa ·r
/0 lOa ~lKM/, 5 - . I. 

neKTpOCMeJI\aJoUlltii 
CBeTOBO)J" 6,7 - ~OTO :p 

YMHOlKMTeJlJ1 ct>3Y I II 
¢3Y 2; 8 - BXO)J,Hoe ~u~,

MaHJlapOBOe ORao. 

2 

-~ :. ,-: 
o 
-.t 
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Ae HM~ CC1, Ha KOTOPY~ nOAa~TCA CMrHanw C ¢OTOYMHoNMTene~ Cl>3Y3 

M ¢3Y4 CQM H TMnnA4~OH Horo C4e T4MKa . C Bw xOAa Ce l CMrHan ¢OpMMPY

eTCA no An MTen bHOC TM / T = 1250 HC/ M nOAaeTC A Ha cx e MY COBna

AeHMH CC2, KOTo pa A BwnonHAeT ¢YH KQM~ oT6o pa C06~TM~ AnA aHan M3a. 

Ha BXOAbl CC2 nOAalO TcA TaK~e npOM HTerpM pO Ba HHbie M C¢OpMM pOBaHHble 

0 1r Hanbi c aHoAHOH npOBono KM ~ C ¢OTOY MHONMTenfl ct>3Y l , YCTaHOB

neH Ho r o B o nTM4ec KOM KOHTaKTe co CBeTO BOAOM KaMep~, CMr Han 

C e~xoA a CC2 ¢ o pMMPyeTc A no An MTenb HOCTM M 4epe 3 ne pe MeH HYIO n M

H~ IO 3aAep~K~ nOAaeTCA Ha BXOA yn pa eneH~A pe rMeTp~py~ero 6nOKa ' 

/C 4e T4MKa n~60 A¢I1 - 16/. CMr Han co BTo po ro ¢OT OYMHo~MTenA, YC Ta
HOBneH Ho ro Ha KaMe pe ¢3Y2 , ¢opM~pye T cA 6~CT P~M KOMna pa TopOM 
/'MHH= 8 7 10 He/ ~ nOAaeTCR Ha BXOA a H an~3aTopa. 

np~ M3MepeHMAx, Bbl non HeHHblX C 4eT4~ KOM KC-005, OH 6b1n 060 
PYAoe a H YCTPO~CTBOM ynpaen e HMA, KOTopoe 6noKMpoeano ero BXOA~ 

AO Tex nop, nOKa ~ H$opMa~MA 0 npeA~Ay~eM Co6~ TM~ He ne peAa sa 
naCb B naMATb 3 BM. nocne 3To r o cOAep~~Moe C4eT 4MKa 04M~anoc b, 
6nOK~ PO B Ka cH~Manacb, M OH 6~n r OTOS npMHAT b HOBoe c06~T~e, T.e. 
COC4MT aT b Kon~4eCTSO KnacTepoB 3a epeMA AeH c TBM A c~ r Hana y n paB
neH~A. An MTenbHoc T b C~ r Ha n a ynpaBneHMA coeTaen fl na - 1 ,5 MKC. 
YBenM4eHMe ee B 10 pa3 He npMeOAMno K M3MeHeHM AM pe3ynbTaTOB. 
YMe Hbwe HMe, B oco6e HHOCTM np~ Man~x Ape~¢O BbIX nonAX, n pMBOAMno 
K nOTepe ~H¢opMaQ~ ~. H3MepeH~ A n pOBOAMn MCb KaK OT Konn~MMpOBaH

HorO MCTo4H~Ka 3neKTpOHoe 90Sr /pMc.2/, TaK M Ha KOCMM4eCKOM 
M3nY 4eHMM. B no c n eAHeM cny4ae Ka Mepa pacnonaran aCb ropM30 HTan b
HO, a C T a pTOB~A c~rHan ebl pa6a T~BanCA COBnaAeH~AMM AByX y3 K~X 
CQ~ HTMnnAQ M OHH~X C4e T4MKOB pa3Me paM~ /500x 20 x1 5 /MM 3 , YCTa HO B
neHH~X no pa3 H~e CTOPO HW Ka Me pw, napannenbHO aHOAHOH npOBonOKe. 

H3HEPEHI-'UI 

Plfc. 2. CxeMa 3KCnepHMeHTaJIb
lIoro CTeH,[Ia ITp H 1l3Mep eHHR:X 

C ~-HCT01.JHHKOM 90 Sr ) 
~ - HC1'O'lIUIK 90Sr • 2, 3 
cBnlllJ;ollblH UleneBofi KOJlJlHMa 

TOp, 4, 5 - !lJOTOYMIlOlIGITe..r:t1l 

ct>::lY3 1-1 <l>JY 4. 6 - C TapToBblii 

CWHITHJ1.TlR~HOIIIIbll1 ctteT4.HK. 
7 - 3JleKTpOnlOMHHeClJ,eH1'HasI 

)J,peH(~013aR KaMep,l . 


H3MepeH ~A npoBOA~n~Cb ABYMn He3aB~C~M~M~ MeTOAaM~: 1/ C no PHc . 1. BnOK.cxeM3 3neKTpOIIHKH J].1lR HgY1.lellIiR apllMC II 
MO~b~ 6~c T poro C 4e T 4~Ka KC 00 5 /6~ cTpoAeHcTB~e 150 Mr 'I/. Hoit CTPYKTYPbl KIlaCTepHoro CJoIrHana. Y - YCtlJ1HTc.nb )
2 / C nOMoUlb~ aH a nM3aTo pa ¢OPM~ MMnyn bcoB A¢H-16 / 111 

• ~ - ~pMMpoBaTenb, 0 - OAHoBH5paTop, CCI, eC2 
B 060MX Me TOAa x Mcno nb30Ba naCb OAHa M Ta ~e 6nOK - c xeMa 3neK cxeHbl cOBnaAeliHi1, TI1 - JlHHHR 3BAep>KKII , H - J1liBCP

TpOHMKM / pMc .3/. C TapToB~~ CMrHan B~pa6aT~BaeTc~ cxeMo~ coena - TOp, A<!lI'l- 16 - aHa.nH3aTOp ¢OPMhI IIMnYJIbCUB. 
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I 

H I 1 

0,914 

PH c .4. Pac npeAen eHHe ~Hcna Kna CTepOB,N 
H3MepeHHoe C nOMO~bW c~e T~HKa KC-OOS, 
E AP - 50 B/cM, n = 4,4 38. 

PHC.S. BpeMe HHaR 
CTPYKTypa KnacTepHoro 
CHrHana npH ApeH¢OBOM 
none 40 B/cM l a/, 
100 B/cM 15/. H3Mepe
HHH HaA<IlH-16, BpeMH

111111111 I I All c Kpe TH3aL(HH - 2 HC. 
o 2 4 6 8 10 12 n 

~ 

a) n E=1.0e/cH n 6) E = 100 B/CM
")u: n 

Ta=2 HC I.i= 2HC2 

~i'I= 7,1 ~i'I=~7 

1,262 
I 

3 

f 
0.2B5-, I.", .rer l .1 o 6/. 126 192 256 t,HC 0 6/. 12B 192 256 t,HC 

Ha pV1c.4 nOKa3aH OAV1H ~3 npHMe pOB pacnpeAeneH~~ 4~cna Knac
TepOB np~ 3Ha4eHV1V1 Apei1q,oBoro non~ - 50 B/CM OT Konn~MV1pOBaHHO

ro V1CT04HV1Ka 3neKTpOHOB. AHano r~ 4H~e pe3ynbTaT~ 6~n~ nonY4eH~ 
np~ V13MepeHM~ X Ha KOCM~4eCKOM V13nY4 eH V1 V1. 

npV1 OTHOC~TenbHOM ~3MeHeHV1V1 nono~eH~~ C4~HT~nnA4V10HHbIX C4e T
4~KOB B nnOCKOCTV1 KaMepbl, Ha6n~Aanoc b HeKOTopoe YBenV14eH~e 
cpeAHero 4V1cna KnaCTepOB, OA HaKO HM3KaA CKOPOCTb C4eTa Ha KOC
MV1Ke He n03BonV1na AeTanbHO V1ccneAOB aT b 3$¢eKT' 

90
OpraHV13a4~~ HaKnOHHoro TpeKa OT V1C T04H~Ka ~ TaK~e He KOp

peKTHa, TaK KaK 3neKTpOH~ npeTepneBa~T MHorOKpaTHoe pacceAHV1e 
B ra3e V1 Ha CTeHKa x KaMep~, n03T OMY TaKY~ npoBepKy cneAyeT npo
BOA~Tb Ha YCKopV1Ten~x. 

Donee nonHy~ ~H$OpMa4~~ 0 BpeMeHHoi1 CTpYKType KnaCTepHoro 
CV1rHana Aa~T V13MepeHV1~, B~nonHeHHble C nOM~b~ A¢H-16. DnOK 
A¢H-16 npeACTaBnAeT c060i1 YCTpoi1CTBO AnA V13MepeHV1~ aMnnV1TYAHoi1 
H BpeMeHHoi1 CTPYKTYP~ 6~CTporo c~rHana /4a CToTH~i1 cneKTp ~ccne
AyeMoro c~rHana 150-200 Mr~/ 06~ei1 AnV1TenbHOCTb~ AO 90 HC. 
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B OCHOBY pa60Tbi np~60pa nono~e H np ~ H4~n 3anOM~HaH~~ c~rHana 

B 16 T04Kax, paBHOMepHO paCCTaBneHHblX BO BpeMeH~, C nocneAYIOO\~M 
/ 11 / 

~3MepeH~eM BC rpoeHHblM Al~n . BpeM~ A~CKpeTM3a4M~, onpeAen~

lOO\ee 4eHY 1 KaHana BO BpeMeHHoi1 WKane, MO>KHO 6blno Me H~Tb B npe
Aenax 2, 3, 4, 5 ~ 6 HC, npM 3TOM aHanM3~pyeM~i1 B c~rHane A~a
na30H COCTaBn~n OT 3 2 AO 96 HC . 

An~ ~ccneAOBaHM~ nonHoi1 CTP YK TYPbl KnaCTepHor o c~rHana 
B ynpaBneH~e A~C KpeTH~M o6pa30M BBOA~naCb 3aAep~Ka , p a BHaA 
nonHOMY A~ana30HY no BpeMeHH, nepeKp~BaeMOMY np~60poM np~ B~

6paHHoM pe~~Me pa60T~. CneKTp~ B KamAOM BpeMeHHOM A~ana3 0He Ha-
6~pan~cb no $~KCH pOBaHHOMY 4~cny 3anYCKOB, paBHOMY 4 000. HH$OP
Ma4MA ~3 6Y$epHoi1 naMAT~ A$~-16 06pa6aT~Banacb Ha MMH~-3BM 

HERA 60- 10. 
nporpa MMa B~ABnAeT nOKanbH~e MaKC~MYM~ HaA nbeAeCTanOM 

B "04~$pOBaHHoi1 oC4~nnor paMMe" C~ rHana, ~ ~AeHT~q,~4V1 pyeT ~ x 

C 4V1cnOM KnaCTepOB. nporpaMMa n03Bon~eT BbIBeCT~ Ha ~~q,pone4aTb 

nH60 Ha AV1cnne i1 $OPMY CV1rHana, a TaK)!(e r~cTo r ~aMMbl pacnpeAene 
H~i1 4~cna KnaCTepOB V1 BpeMeHHoro V1HTepBana Me)!(AY KnaCTepaM~ 

B B~6paH HOM AnA aHanM3a i .f. a.... 
]BpeMeHHOM V1HTepBane. 

Ha p~c.5 nOKa 3aHa 3aB~C~
MOCTb cpeAHero 4V1cna 
KnaC Te pOB no ~HTepBanaM, 
Ha KOTOp~X npoBOAMnV1Cb 
V13Mepe HV1A,OT BpeMeHV1. 

PHc.6. 3 aBH c HMOCTb c p eA ~ nero ~Hcna KJ1 aCTep OB 
HOHH 3 a.u,HH H cpeAHe r o HH
TepB ana MelK,lJ;Y HI1MH OT 
ApeHcPO BorO n onn. Bp e Mfl 
AI1CKpeTH3aL(HH A<IlH-16 
6 HC, n epBhle 96 HC CTp YK

50 lOCI 150 100 ~ lOO
TYPbl CHrnana . E~ 

BpeM~ A~CKpeTV1 3a4 V1V1 np~ 3 TOM COCTaBn~no 2 HC. PV1 c .5a COOTBeT
cT By e T Ape i1 $O BoMY non~ 40 B/CM, a p~c.56 - non~ 100 B/ CM. CpeA
Hee 4V1cno KnaCTep OB, npocY MM V1poBaHHoe n o Bc e M BpeMeHH~M V1HT e pBa
naM, B nepBOM cnY4ae paBHO ii ::! 7, 1 Mn~ ::: 11 ,8 l/ c M, BO BTOPOM 
n =. 5 ,7 ~nM 9, 5 1 / CM. 

Ha pV1C. 6 n OKa3aHbi 3aBV1CV1MOCT~ cpeAHero 4~cna KnaCTepOB ~ 

cpeAHero BpeMeHHoro V1HTepaana Me)!(AY HMMM OT ApeHq,oBo ro 
non~ B AV1 a na30He noneH OT 2 0 AO 3 00 B/ CM npH BpeMeHH A~C KpeT V1 3a 
4V1V1 6 HC. np~ :nOM aHan V1 3 ~ pOBaIl~C b TOIlbKO n e p Bble 96 HC t TpYKTYPbl 
KIl aCTepHoro C V1rHa~a. B rpa$~ KaX Ha6n~AaeTCA MHHMMYM npM Ap e i1q,o
B~X nonAX - 2 00 B/ CM, KOTOP~H COO Ta eT c TByeT MaKCV1MYMY, AOCT~rae

MOMY CKOpOCTb~ Apei1¢a np V1 3TMX 3Ha4e HMAX nOIleH , 4 TO HaXOAHTC~ 
B corIla CHM C CYlI\eCTBY~~~MH 3Kcne pMMeHT aIl bHb1MV1 AaHHbIM~ An~ ~ccne
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,Qo s a HHoi1 ra30soi1 CMeCI.1 Ar (85%) + CH 4(15 %) . C YMeHbWeH llleM 
,Qpe~¢oBoro non~ 1.1, cne,QosaTen bHO, C KOPOCT ~ ,Q pei1~a , sMAeH POCT KaK 
cpeAHe ro I.1HT epSana Me~AY KnaCTepaMI.1 , TaK 1.1 cpe,QHero 41.1Cna scneA
CTBl.1e nOB~weHMA 3¢¢e KTHSHOCTM I.1X pe r l.1CTpa 4l.1M. 

3A K11104E H\lt E 

B pafiOTe Mccne,QosaHa S03MO~HOCTb perMCTpa UI.1i.1 KnaCTepos MOHi.1 
3a41.1i.1 C nOMO~b~ 3ne KT ponIDMMHeC4eH THoi1 Ape H¢OBOH KaMep~ C 4enb~ 
nonY4 eHi.1 ~ ,Qo nOllH i.1 Ten bHOH HH¢OPMa41.1i.1 0 KOO PAI4HaTe . Cse TOBOH cl.1r
Han pe r I.1 CTpi.1pyeTc~ cseTOSOAOM, cOAep~a~i.1M nepeH3nY4aTenb c neK
Tpa. TaKOH AeTeKTOp npMeMneM AnA peanbH~X 3KcnepHMeHTOs s ¢i.13MKe 
BblCOKHX 3Hepri.1 H, AnA KOTOPblX HY~HbI 60n bwMe YYBCT BI.1 Ten bHbi e nnOll\a
AI.1. W3Me peHi.1~ pacnpeAe neH i.1H Yi.1cna Knac Tepos npOBeAe HbI ASYMR 
Me TOA aMi.1: II C nOMOll\bID 6b1CTpOrO Cye T4i.1Ka, 21 C nOMOll\ bID 3ne KTpOH
Horo 6noKa -aH anM3aTopa ¢OPMbl I.1 Mnyn bc os C speMe HeM I=\ i.1CK peTi.13a41.11.1 
2 HC. 


\ltc cne,QosaHa speMe HHaR CT PYKTy pa 3T i.1X pacnpe,QeneHi.1H, 3asi.1CI.1
MOCTb 3T0i1 CT PYK TYPbl , a TaK.e cpeAHero YHCna H cpeAHero MHTep 

Bana Me~y KnaC TepaMH OT I=\peH¢oBo ro non~. 


AST OPbl npl.13H aTe1l bHbi B. C. Kl.1 cenesy, 11. K. JlblTKI.1 HY 3a none3 Hbie 

COBeTbi 1.1 06cy~eH MA, B.IO .~YKOsy 3a 6on bwy~ nOMOll\ b s pa60Te, 

a T aK~e E.A.C e sPYKY, H. A.Jle6eAe sy 1.1 P . E.PycaKOsy aa nOMO~b npM 

1.13rOTOBneHI.1M Ka Me pbI. 
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BonKOB A.A. HAP. 13-85-1118 
PerHCTp3~HA KnaCTCpOB HOHH3a~HH 


C nOMOUl blO 3J1elCTpOJ1IOMJ.1HeC~eHTHoH ApeH4IoBoH K3MepbI 


HccneAoBaH3 B03MO*HOCTb perHCTp3~HH KJlaCTepOB HOHH3a UHH C nOMOUlblO 
3neICTPonQMHHeC~aHTHoi1 ApeH~B~ KaMepbl c ~enblO nanY4eHHR AOnonHHTenbHOM MH
CIloPMa~'''1 0 KOOPAHHaTe. CBeTO BOH CHrHan pe rHcT pHpyeTcR CBeTO BOAOM. CQAep_aI!IHM 
nepeH3nY4aTenb cneKTpa , H 410TOYMHO*HTenAMH. HccneAoa3HW pacnpeAeneHHA 4Hcna 
KJlaCTep08, epeHeHHaA CTpYKTypa 3THX pacnpeAeneHHH, SaeHCHMQCTb CTPYKTypW, 
a TaK*e cpeAHero 4HCJ1a H cpeAHero HHTepBana He*AY KJlaCTepaHH OT ApeM$OBoro 
nonR . HSHepeHHR npOBQAHnHCb ABYHR He3a BHCH~HH HeTQAaMJ.1: 1/ C nO~blO 6wCT
poro C4eT4HKa; 2/ C nOM~blO 3neKTpOHHoro 6noKa aHanH3aTopa 41op~ HHnynbcoB 
C BpeHeHeM AHCKpeTHsa~ulo1 2 HC. flY'4ll.Iee SHa 4eHHe cpeAHero 4Hcna KnaC TepOB 
HOHH3aUHH B reOMeTpHH nonepe4Horo Ape i141a npH apeMeHH AHCKpeTH3a~HH 2 HC co

- 1CTaeHno 11, 8 CH . 

Pa60Ta BwnonHeHa B fla60paTopHH AAepHWX np06neM OHRH. 

llpeDpMIIT OcnenHHeHHoro HIICT1tTYTA lI,QepltWX HCc:ne,qOHlodt. llytlRa 1985 

nepeBOA H.H. nOTanoea 

Vo lkov A. D. e t al . 13-85-"18 
Regis t ration of Ioni s atIon Clus ters by Means 
of an Elect ro l um inescen t Drift Chambe r 

A poss ib i l i t y t o regl st rat e Ionisa t ion clusters by means of an elect ro
lum inescen t dri f t chambe r fo r obta ining additi ona l information on the coor
d inate has been inves t igated. The li ght signal Is detected by the spectrum 
sh i f t er and photomulti p l iers . Dis tr Ibu tions of t he number of c l usters, t he 
ti me structure of those dis t r ibut ions , dependence of t hat st ruc t ure, the mean 
gap between cl us t ers on the dri f t fie l d have been studied . The measurement s 
have been performed by t wo independent me t hods: (I) _us ing a fast counter; 
( i i) using the e l ect ron block of t he pulse shape ana lyser with digitlza t lon 
t ime 2 ns. The best value of t he mean number of ion i sation clusters In the 
t ransversal dri f t geometry was 11.8 cm-1 fo r dlgltlzatlon time 2 ns. 

The investigation has been pe r formed a t the Laboratory of Nuclear 
Problems, J IIIR. 

Preprint of t he Joint Ins t i tute for Nuc l e.r Re sear ch. Dubna 1985 
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