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ct>paHK B., KayH K.r.. MaH$pacc n. 7 - 10315 

Annaparypa nnA H3MepeHHA cneKrpoa peurreHOBCKoro H3nyqeHHA 
npH COBDBUBHHH C paCCBAHHhlMH HOHBMH B aTOMHWX 
CTOnKHOBBHHAX 

OnucaHa a$$eKTHBHBA annaparypa nnA H3Mepeuun cneKrpoa peurreuoa
cKoro H3nyqeHHA HpH COBDBllBHHH C paCCBAHHhlMH HOHBMH B 8TOMHWX CTOnK
HOBBHHAX. Annaparypa npenHa3uaqeua nnA uccnenoaaHHA npoueccoa uonu3a
UHH B 38BHCHMOCTH OT napaMBTpa CTOnKHOBBHHA, o6nanaeT BhlCOKHM BpBMBH
HbiM pa3pBWBHHBM H 6onbW00 a$$eKTHBHOCTb!O perHCTpBUHH qaCTHUo 

Pa6ora BbmonHeHa a fla6oparopuu HnepHLIX peaKUHI! OH.S:Hi. 

Coo6memte 06be,liHHeHHOI'O HHCTHTyTa Jl,llepHbiX HCCJie,liOBaHHH 

,ay6Ha 1976 

C) 1976 061oe()uHeHHWU UHc•u•y• JIOepHWX UCC.Jie()060HUU){y6Ha 

B nocne.u.uee apeMH oco6oe 3Ha'leHHe npu.u.aeTcH uc

cne.D.OBaHHID peHTreHOBCKHX CDeKTpOB KBa3HMOneKyn, KO

TOpbie KpaTKOBpeMeHHO o6pa3yiDTCJI npH CTOnKHOBeHHJIX 

TJI)I(enhiX HOHOB /!I. Ce'leHHJI npoueccoa HOHH3auuu BHYT

peHHHX aTOMHbiX o6ono'leK B aTOMHbiX CTOnKHOBeHHJIX CHnb

HO 3aBHCJIT OT napaMeTpa CTOnKHOBeHHJI pacceHBaiD~HXCJI 

npH 3TOM JIJJ.ep. IJpHMeHeHHe llOHJITHJI "napaMeTp CTOnK

HOBeHHJI" 3JJ.eCb BllOnHe onpaB.D.aHO, llOTOMY 'ITO .D.nJI TJI

)I(enbiX HOHOB JJ.a)l(e npH 3HeprHJIX B HeCKOnbKO M:JB/HYIC/IOH 

MO)I(HO onucaTb JJ.BH)I(eHHe pacceuaaiD~HXCJI H.n.ep Knaccu

'leCKHMH TpaeKTOpHHMH R==R(t) nocKonhKY a 3TOM cny'lae • 2 
.D.nJI Z I , Z

2 
2: 5 BCe r .n.a BblllOJIHJieTCJI YCJIOBHe Z 1Z2 C /he>> l 

IJpeJJ.CTaBJieHHe 0 B03HHKHOBeHHH KBa3HMOJieKyJI npH CTOnK

HOBeHHJIX TJI)I(eJI~X HOHOB C aTOMaMH CBJ13aHO C TeM, 'ITO 

OTHOCHTeJibHaJI CKOpOCTb pacceHBaiD~HXCJI JIJJ.ep JJ.a)l(e npH 

3HeprHHX nopH.n.Ka uecKOJihKHX M:JB/HYK/IOH Mana no cpaa

HeHHID CO CKOpOCTbiD 3JieKTpOHOB Ha BHyTpeHHHX aTOMHbiX 

060JIO'IKaX. Il03TOMY 3JieKTpOH~ MOryT npH CTOJIKHOBeHHH 

JIJJ.ep a.n.ua6aTH'IeCKH H3MeHJITb CBOH COCTOJIHHJI H o6pa3o

B~BaTb npu .u.ocTaTO'IHO 6nn3KHX paccTOJIHHHX R Me)I(JJ.Y 

JIJJ.paMH KBa3HMOneKyJIHpHbie COCTOJIHHJI, npHXO.D.JIIUHe B npe

.D.eJibHOM CJiy'lae R-> 0 B COCTOJIHHJI KBa3HaTOMa C 34!4!eK

THBH~M HJJ.epHbiM 3apHJJ.OM Z
1
+Z 2 . HanH'IHe aaKaHcHii a 

KBa3HMOneKynHpHbiX HnH KBa3HaTOMHbiX COCTOJIHHJIX H npo

HCXOJJ.JI~He BO BpeMJI CTOnKHOBeHHJI Me)I(JJ.Y HHMH 3neKTpo

MarHHTH~e nepeXO.D.~ .D.aiDT B03MO)I(HOCTb .D.nJI 3KCnepH

MeHTanbHOrO HCCJieJJ.OBaHHJI 3THX CHCTeM. )J,o CHX nop 

3KCnepHMeHTbl no H3y'leHHID TaKHX KBa3HMOJieKyJI /eM., 

6 12-41 I 6 HanpHMep, pa OT~ npoBO.D.HJIHCb e3 B~.D.eJieHHJI 

onpe.n.eneHHbiX napaMeTpOB CTOnKHOBeHHJI, T. e. H3MepHnHCb 

TOJibKO HHTerpHpOBaHHbie no BCeM B03MO)I(HbiM TpaeKTO-
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PHHM R(t) KBa3HMoneKyJIHPHhie crreKTphi. BMecTe c TeM 

OYeBH)].HO, YTO .LJ.JIH 6onee )],eTaJihHOrO H3yYeHHH COCTOHHHH 

KBa3HMOJieKyJI He06XO)],HMO Bhi)],eJIHTh OIIpe)],eJieHHhie rra

paMeTphl CTOJIKHOBeHHH IIyTeM H3MepeHHH KBa3HMOJieKyJIHp

HWX CIIeKTpOB IIpH COBIIa)],eHHH C pacceHHHWMH ITO)], OIIpe

)],eJieHHhiM yrJIOM HOHaMH. HH)I(e OIIHCaHa cpaBHHTeJihHO 

IIpOCTaH H O)],HOBpeMeHHO 3cPcPeKTHBHaH arrrrapaTypa )],JIH 

H3MepeHHH CIIeKTpOB COBIIa)],eHHH peHTreHOBCKHX KBaHTOB 

C pacceHHHhiMH HOHaMH, C IIOMOlllhiO KOTOpOH IIpOBO.LJ.H

JIHCh rrepBhie 3KCIIepHMeHThl Ha IIYYKe YCKOpHTeJIH TH)I(eJihiX 
HOHOB Y- 300. 

3KcrrepHMeHTaJihHWe TPY.Ll.HOCTH rrpu H3MepeHHH TaKHX 

COBIIa)],eHHH 3aKJIIOYaiOTCH B IIepByiO OYepe.LJ.h B MaJIOM Bhi

XO)],e KBaJHMOJieKyJIHpHhiX X- nyyeif no cpaBHeHHIO c 6onh

lllHM YHCJIOM perHCTpHpyeMhiX pacceHHHhiX HOHOB. 110HHWH 

)],eTeKTOp .LJ.OJI)I(eH perHCTp~OBaTh MaKCHMaJihHO 60JihlllOe 

YHCJIO HOHOB /rropH.LJ.Ka 10 B CeKyH)],y H 60Jihiiie/, YT06hi 

IIOJIYYHTh .Ll.OCTaTOYHOe YHCJIO COBIIa)],aiOlliHX C HHM peHT

reHOBCKHX KBaHTOB. TaKHe 3KcrrepHMeHThi ycJIO)I(HHIOTCH 

Ha YCKOpHTeJie Y- 300 .LJ.OIIOJIHHTeJihHO TeM, YTO 3TOT 

YCKOpHTeJih pa6oTaeT B HMIIYJihCHOM pe)I(HMe CO CKBa)I(

HOCThiO OKOJIO 1 : 5, H He II03BOJIHeT CcPOPMHpOBaTh IIYYOK 

HOHOB C )],HaMeTpOM MeHhllle YeM 8 MM 6e3 3HaYHTeJihHOH 

IIOTepH ero HHTeHCHBHOCTH. ilOCJie)],Hee 06CTOHTeJihCTBO 

rrpeiiHTCTByeT IIOJiyYeHHIO BhiCOKOrO yrJIOBOrO pa3pellleHHH 

IIpH perHCTpau;HH pacceH:HHhiX HOHOB. 0.LJ.HaKO, )],JIH 6011ee 

.LJ.eTaJihHOrO H3yYeHHH KBa3HMOJieKyJIHpHWX CIIeKTpOB .LJ.O

CTaTOYHO BaphHpOBaTh IIapaMeTphi CTOJIKHOBeHHH B rrpe-

)],eJiaX< 200, 200-500, 500-1000 H 1000-2000 4>M, 

YT06hi IIOJIYYHTh HHcPOpMai.J;HIO 0 BHyTpeHHHX COCTOHHHHX 

.Ll.BYXUeHTpOBhiX TH)I(eJihiX KBa3HMOJieKyJI /S! 3KCIIepHMeH

TaJihHO 3TO OCYll.leCTBHMO C IIOMOlllhiO KOJihi.J;eBoro .LJ.eTeK

TOpa )],HaMeTpOM 30 MM, paCCTOHHHe OT KOTOporo )1,0 MH

IIIeHH MO)I(HO H3MeHHTh B IIpe)],eJiax OT 100 )],0 400 MM. 

CxeMa .LJ.eTeKTopa rroKaJaua Ha pucywKe. 

.[(eTeKTOpOM pacceHHHhiX HOHOB CJiy)I(HT CI.I;HHTHJIJIH

UHOHHaH cPOJihra TOJlll.IHHOH 100 MKM C 6hiCTphiM cPOT0-

3JieKTpOHHhiM YMHO)I(HTeJieM. PacceHHHhie HOHhl IIOCTy

IIaiOT Yepe3 OKHO KOJihi.J;eBOH .LJ.Haci>parMhl lllHpHHOH 1 MM, 

a HepacceHHHhiH IIYYOK HOHOB rrepe.LJ. )],eTeKTOpOM TOpM03HT-
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IlpuH14UnuaA&HaJI cxeMa oemeKmopa uo11oe. 1 - nyttoK, 

2 - OUat/JpazMa, 3 - KOAAUMQliiOpHQJI CUCl/leMa, 4 - MUWeHb, 
5 - pacceJIHHble UOHbl, 6 - nOZAOl/IUl/leAb, 7 - ouat/Jpai!MQ, 
8 - 4>3Y, 9 - OepJtCameAb OAJI MUWeHu, 10 -Ge - oemeKmop, 
11 - KOAb/40, 12 - AI -t/JOAbi!Q, 13 - C/4U111/IUAAJII4UOHHQJI 
t/JOAbi!Q, 14 - npOKAQOKQ. 

CH UHJIHH.Ll.POM, H3rOTOBJieHHhiM H3 aJIIOMHHHH. llepBWe 

OIIhiThl C HOHaMH HHKeJIH IIpH 3HeprHH 50 M:JB IIOKa3aJIH, 

'"ITO CBeTOBhie CHrHaJIW, BW3BaHHhie HOHaMH B CI.J;HHTHJIJIH

UHOHHOH cPOJihre, )],OCT a TOYHhl .LJ.JIH TOrO, YT06hi CHrHaJihl 

OT MHrKoro peHT reHOBCKOrO H3JiyYeHHH H BTOpHYHhiX 3JieKT

pOHOB MO)I(HO 6hiJIO )],HCKpHMHHHpOBa Th. ,[(JIH 3TOrO HaiipH

)l(eHHe Ha cPOT03JieKTpOHHOM YMHO)I(HTeJie BW6HpaJIOCh .LJ.O

CTaTOYHO HH3KHM, YT06hi TaKHe CHrHaJihl He rrpeBhllllaJIH 

lllYMOBhiX curuanoB <l>3Y rrpu coxpaueuuu BpeMeuuoro ero 

pa3 peiiieHHH. CuuHTHJIJIHUHOHHhie cl>onhrH rrocne .LJ.JIHTeJih

uoif pa6oThi B TeYeuue 20 tt rrpu uarpyJKe .neTeKTopa 
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HMIIYJihCOB B CeKyH.LJ.Y He IIOKa3aJIH HHKaKHX yxy)],

llleHHH B pa6oTe. llpH 3TOM 6hiJIO IIOJiyYeHO BpeMeHHOe 

pa3peiiieHHe IIOpH.LJ.Ka HeCKOJihKHX HaHOCeKyH)],. ,[(eTeKTO

POM X -nyyeif CJIY)I(HJI CIIeKTpOMeTp C KpHCTaJIJIOM H3 YHCTO

ro repMaHHH C 3<W>eKTHBHhiM 06'heMOM 300 M_Ml X 7 MM, 

HaXO.LJ.HlliHHCH Ha paCCTOHHHH OKOJIO 20 MM OT MHllleHH. 

3HepreTHYeCKOe pa3pellleHHe ero COCTaBJIHeT OKOJIO 250 :JB 
rrpu 3Hepruu peHTreHOBCKHX KBaHTOB 6 K:JB. BpeMeHHOe 

pa3peiiieuue rrpu perucTpauuu peHTreHoBcKoro H3JiyYeHHH 
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Ex 2. 6 K3B - npuMepHo 20 He. 3To onpe.ll;emieT opeMeH
Hoe pa3peweHHe annapaTypbi a u.enoM, noci<onbi<Y ,IJ;nJI 
,IJ;eTeKTOpa HOHOB OHO Ha nop.JI.Il;OI< BbiWe. 

)J;nH perucTpau.uu cnei<Tpoo coona,IJ;eHHH cny)l(una cTaH
.Il;apTHa.JI Jnei<TPOHHa.JI cxeMa 6biCTpo- Me,IJ;neHHbiX co ana
,IJ;eHHH C MHOrOKaHanbHbiM aHanH3aTOpOM. 
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