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Bae,n;em1e 

11ccJie,n;oBaHHe Cl-pacna,n;a B036ym,n;eHHbIX COCTOHHHH, aTOMHbl~ H,D;ep 

OTKpbmaeT HOBbie B03MO:lKHOCTH. KaK ,D;JIH IlOJij"IeHHH CBe,n;eHHH 0 

CTpyKType. B036ym,n;eHHblX COCTOHHHH H HX CilHHaX, TaK .H .,lJ;JIH H3yqeHHH 

caMoro npoQecca a-pacna,n;a. O,n;HaKo oKa3aJIOCb, 'ITO Ha.6JIIo,n;aTb a-pa~na,n; 

pe30HaHCHblX COCTOHHHH ,lJ;OBOJlbHO Tpy,D;HO. J13-3a MaJIOH npOHHQae!40CTJ1 

KYJIOHOBCKOro 6apbepa ,D;JIH Cl-'laCTHQ a o6JiaCTH cpe,n;HHX 11 THmeJibIX 

H,n;ep peaKµHH (n,Cl) H,D;eT c. O'leHb. MaJibIMH ce<JeHHHMH, Ha 5-9 nopH,D;KOB 

MeHblllHMH ceqeHHH pa,n;HaQHOHHoro '3axBaTa. 

Kor,n;a cneKTpoMeTp a-qacTHQ He · HBJIHeTCH ,n;oc-raTO'IHO "6~1cTpbIM", 

To HHTeHcHBnoe noJie sJieKTpoiioa, co3,n;aaaeMbIX y-H3JI)"IenneM, MOmeT 

npHBeCTH K JIOmHOMY C'leTy (l-qacTHQ H K 3Ha~mTeJibHOMY yxy,n;rueHmo 

pa3peruaIOIQeH cnoco6nocTH Cl-'laCTHQ no snepmH [l]. IlpOHCXO,lJ;HT STO B 

pe3yJibTaTe MHOroKpaTHbIX HaJiomeHHH SJieKTpH'leCKHX HMilYJibCOB OT 

BTOpH'IHbIX SJieKTpOHOB B ycJIOBHHX y-cpona. HaMH pa3pa6oTaH "6bICTpbIH" 

Cl-cneKTpoMeTp, Il03BOJIHIOIQHH pa6oTaTb B HHTeHCHBHbIX IlOJIHX y..:Jiyqeii. 

IlocTpoenHbIH .. naMH a-cneKTpoMeTp npe,n;cTaBJIHeT co6oii 

,n;ayxceKQHOHHYIO KaMepy QHJIHH,lJ;pHqecKOH cpopMbI C IlJI0CKHMH 

sJieKTpo,n;aMH ( pnc.l ). PoJib BbICOKOBOJibTHoro sJieKTpo,n;a BbIIlOJIHHIOT ,n;aa 

aJIIOMHHHeBblX .D;HCKa 

HaHOCHTCH MHllleHb. 

q> = 300 MM. Ha BHyTpeHHHe CTOP?Hbl ,lJ;HCKOB 

KOJIJieKTOpa 6bIJia B Ka<JecTBe co611pa101Qero sJieKTpo,n;a 

HCilOJib30BaHa CeTKa. CeTKa BbIIlOJIHeHa H3 npoBOJIOKH ,D;HaMeTpOM 

q> = 0.5 · MM. PaccTOHHHe Mem,n;y HHTHMH ( npoaoJIO'IKaMH ) ceTKH 

cocTaBJIHJIO 20 MM. B CBOIO oqepe,n;b, paccTOHHHe Mem,n;y KOJIJieKTOpOM 11 

KaTO,lJ;OM COCTaBJIHJIO 5 MM. 

lft-.n~:'9t.kA PAffl.ryr I 
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Mero,n;mca 

CrreKTpoMeTp 6bIJI HarroJIHeH cMeCblO Ar + 8% CH4 rro,n; ,n;aBJiem1eM 

p = 6 aTM, 'ITO rrpH HarrpnmeHMH IIHTaHHH U = 1200 V o6ecrre'IHBaJIO 

cpe,ZJ;HIO CKOpOCTb ,n;peiicpa ·aJieKTpOHOB - 0.12 MKC/CM. MaKCHMaJibHOe 

BpeMH HapacTaHHH 3JieKTpH'IeCKOro CHrHaJia COCTaBJIHJIO 't ""'. 60 HC. 

.D;ttaMeTp IIpOBOJIOKH, H3 KOTOpoii c,n;eJiaHa· ceTKa KOJIJieKTOpa, 6bIJI BbI6paH 

HCXO,ZJ;H H3 3Toro, 'IT06bl, C O,ZJ;HOH CTOpOHbl, He 6blJIO raaoBoro ycHJieHHH 

B6JIH3H IIpOB0JIO'IKH ceTKH, J1 C ,n;pyroii - 'IT06bl 6blJI ,Zl;OCTaTO'IHO 6oJibllIHM 

rpa,n;HeHT 3JieKTpHqecKoro IIOJIH B6JIH3H HHTH KOJIJieKTopa J1 M0'1CHO 6bIJIO 

rrpeHe6pe'lb BJIHHHHeM IIOJIO:IKHTeJibHbIX HOHOB Ha KOJIJieKTOp. Tait.HM 

o6paaoM aMIIJIHTy,n;a 3JieKTp11qec1toro cttmaJia cTaJia HeaaBHCMMoii OT yrJia 

BbIJieTa Cl-'laCTHQ. Ha pHc.2 rrpe,n;cTaBJieHO aMIIJIHTy,n;Hoe pacrrpe,n;eJieHHe 

HMIIYJibCOB ,n;eTeKTOpa, o6JiyqaeMoro Ha rryqKe HeiiTpOHOB peaKTopa 

MBP-30 Ha 6aae L = 30 M. 

XapaKTepHCTHKH Cl-CIIeKTpOMeTpa 

I1oHH3aQHOHHblH a-crreKTpOMeTp o6Jia,n;aeT CJie,n;yID~HMH rrapa­

MeTpaMH : MaKCHMaJibHaH IIOJie3HaH IIJIO~a,n;b MHIIIeHH s = 2x700 CM2, 

})aapelllalO~aH crroco6HOCTb ITO 3HeprHH 6E "" 180 K3B ,nJUI a-qacTHQ 

c E~ "" 5 M3B BHe nyqKa J1 200 + 250 K3B B Il)"IKe HeHTpOHOB 

HMIIYJibCHoro peaKTOpa, MaKCHMaJibHOe BpeMH Hapa·cTaHHH 3JieKTpH­

qecKoro CHrHaJia paBHO 't - 60 HC, co6cTBeHHbIH cpoH B HHTepBaJie 3HeprHH 

5 + 10 MaB coCTaBIBieT ~ 60 HMrr./qac. 

Ha pHc.3 IIOKaaaH BpeMeHHO:ti crreKTp HeHTpOHOB OT HMIIYJibCHOrO 

peaKTopa MBP-30 ,n;JIH MHIIIeHH 147Sm Ha 6aae 85 M. IIpeHMy~ecTBOM 

HaCTOH~ero crreKTp~MeTpa HBJIHeTCH ero MaJiaH 'IYBCTBHTeJibHOCTb rrpH 

perHCTpaQMH raMMa-Jiyqeii J1 O'leHb MaJiaH ,n;ttcrrepCHH aarraa,n;bIBaHMH 
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:meKTpJiqec1wro cHrHaJia, 6oJibWaH cBeTOCHJia H xopowa.a paapewaro~a.H 

cnoco6HoCTb no :mepntH a-qacTttu;. 

B H3MepeHH$IX MbI IlOJib30BaJIHCb aap.H,n;oqyBCTBHTeJibHblM 

npe,n;ycHJIHTeJieM THna A250 qmpMbI AMPTEC H ycHJIHTeJieM THna 474 

qmpMbI ORTE(;. PemcTpau;tt.a HHcpopMaU:HH c HOHHaau;ttoHHOH KaMepbI 

npOH3B0,Zl;HJiaCb H3MepHTeJibHblM Mo,n;yJieM Ha 6aae KOMilbIOTepa ITC, 

o6ecneqHBaIO~HM B03MO;KHOCTb noJiyqeHHH ,n;ayxMepHbIX cneKTpOB 

aMil~HTy,n;a-apeM.H ( 1024x4096 KaHaJIOB ). 

3aKJiroqeHHe 

OnHcbrnaeMbIH a-cneKTpoMeTp 6Jiaro,n;apH BbIWeyKa3aHHbIM 

xapaKTepHCTHRaM MomeT HaHTH npHMeHeHHe B :mcnepHMeHTax Ha nyqRax 

CTpmnuerocsi HMilYJibCHOro HCToqHHRa HettTpoHoB J.1PEH [2] ,ZJ;JIH 

cneKTpOMeTpHH (X-qacTHU:, B03HHKaIO~HX IlOCJie a-pacna,n;a HeHTpOHHbIX 

pe30HaHCOB. 

B 3aKJiroqeHHe aBTOpbI cqHTaIOT CBOHM npHHTHbIM ,n;oJirOM 

no6Jiaro,n;ap~Tb IO.II.IIonoaa H B.J.1.<PypMaHa aa nocToHHHYIO no,n;,n;epmKy H 

BHHMaHHe ·K pa6oTe, a TaKme IO.M.rJie,n;eHoBa aa OKa3aHHYIO IlOMO~b npH 

npoae,n;emm 3KcnepHMeHTaJibHbIX pa6oT. 
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