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1. BBEAEH11E 

B RACPHWX peaK4~RX c TRmenwM~ ~oHaM~ OAHOA ~3 samHwx npo6-
neM RBJ1RCTCR HCCJ1CAOBaH~e o6pa3y~~~XCR TAlliCJ1WX npOAYKTOB. Qco-
6oe BH~MaH~e np~sneKa~T npogyKTbl peaKq~R cn~AH~A. ,[lnR HagemHoA 
~HTCpnpeTa4~H pC3Yl1bTaTOB TaK~X 3KCnepHMCHTOB BamHO 3HaTb CTe
neHb ~OH~3a4~v. pcr~cTp~pyeMwx npogyKTos, oco6eHHO np~ ~cnonb
aosaH~~ MeTOAOB 3J1CKTpOMarH~THOro aHaJ1~3a. 3T~ CBegeH~A Heo6-

XOAHMW TaKme Al1R pCWCH~A MHOrHX npaKT~4CCK~X 3aga4. 
CTeneHb v.OH~aaqv.~ gs~my~erocA ~oHa B cnoe se~ecTBa onpege

IlRCTCR B OCHOBHOM er·o CKOpOCTb~ (V), aTOMHbiM HOMepOM (z) , a TaK
me aas~c~T oT MaTep~ana M~WeH~. CTaT~CTH4CCKOe pacnpegeneH~e 

3HeprcTH4Hwx ~OHOB no ~OHHOMy 3apRgy, nony4aeMoe nocne npoxom
geH~R HX 4CpC3 TBCPAOTCJlbHwe MHWCHH, HennOXO On~cwsaeTCA nony-
3Mn~pi-14CCK~MH swpameH~RMH AnA cpegHe1·o pasHosecHoro 3apHga 1-1 

/1·31 
WMPHHbl pacnpegeneHMA s onpegeneHHbiX o6nacTAX v 11 z .OgHaKci 

pe3yJlbTaTw ~CCilCAOBaH~R 110HI13a4~~ npogyKTOB AACPHWX peaKqHR 
C TR)I(CJlbl~ll-1 HOHaM~ 14 • 5 • 61 , (a, Xll) -peaKLIHA /?/ 11 OCKOilKOB gene-
H~A IS! noKaaan~ cy~eCTBCHHOe yBCI1~4CHHC KaK CpCAHCrO 3aPAAa, 
TaK 11 w1-1p~Hw 3apAgosoro pacnpegeneHI1A no cpasHeHM~ c pac4eT

HbiMV. 3Ha4CHHAMI1. 
HacTOA~aA pa6oTa nocBA~eHa M3Y4CHH~ HOHH3aqi1H npogyKTOB 

AgepHbiX peaK41-1A C TAlliCilbiMI-1 110Hai~H B pa3JlHLIHbiX MaCCOBbiX o6na

CTRX C pa3HWMH 3HeprHRMH RACP OTAa4H. 

2. 31<CnEPI1MEHT 

113y4CHHe MOHI130BaHHWX COCTORHV.R aTOMOB OTAa4H - npogyKTOB 
peaK41-1R, awneTa~~v.x nog yrnoM 0~ nposogv.nocb Ha ny4Ke TRmenwx 
MOHOB yCKOpMTCilR Y-300 na6opaTOpl111 RACPHWX peaKL111R OH~M. 

C 3TOA 4CJ1b~ MI1WCHI1 B BHAC COCAHHCHMA CCTCCTBCHHOR CMCCI1 
H30TOnOB 6ap11R, KaAM11R, BOilb$paMa, raAOI111HI1A ~ AMCnp0311R TOn
~~~~HOA OT 170 AO 350 MKr/cM 2,HaHCCCHHWX Ha an~MHHI1eBy~ nogJlOlliKY, 
o6ny4anv.cb HOHaMI1 Kv.cnopoga-16, HCOHa-22 11 aproHa-40 c aapaHee 
sw6paHHOA BCI111411HOR 3Hepr~M 4aCTI14, OTBe4a~~eR MaKC11MaJlbHOMY 

BWXOAY n~OAYKTOB peaK~11A. flerKv.e npogyKTW 6WI111 nony4CHW B pe
aKLIHRX 2 Al + 22 Ne 11 2 Al + 40Ar, npi1BOAR~v.x K o6pa3osaHI1~ 1130To
nos 43V, 44 Sc c 3HeprHeR oTga4v. _ 60 MaB - s nepsoR, a TaKme 

57 co, 
81 Cu 11 62Ga c 3Hepr·v.eR OTgaYH -40 M3B - BO BTopoR. 0cTaJ1bHbiC 

npOAYKTbl 6b1Ill1 nony4CHbl B peaKqHRX CilHRHHA; 
·-- -------, 
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138Ba ( 22 Ne, 

114Cct(40 Ar, 

t82w ( t6 o. 
158 Gd ( 40 Ar' 

164Dy (40 Ar, 

7n) 153Dy 

7n) 147Dy 

Bn) 192pb 

Sn) 192 Pb 

5n) 199Po 

IE OT w. 1 8 M3 B I ' 

I E ~50 M3BI 151 
OTil ' 

IEOTil ~ 8 M3BI, 

IE0Til~35 M3BI, 

IE _40 M3BI. 
OT ll 

HAeHTM$MKa~MA MSOTono8, co6paHH~x Ha an~MHHMe8~e c6opHMKvt 8 
$OKanbHO~ nnOCK~CTM MarHMTHOro aHanMSaTOpa, npOBO{.IMnacb no 
xapaKTepH~M Y-nvtHHAM H nepvto{.laM nonypacna{.la Rgep OTf.la4vt vtnvt 

npOf.IYKTOB HX ~-pacna{.la C 8peMeHaMH lliHSHH 6one~ Of.IHOrO 4aca. 
3Heprvtvt npOf.IYKTOB OT{.Ia4M O~eHvt8anHCb H~ KHHeMaTHKH Rf.lepH~X 
peaK4H~, a TaKme onpef.lenRnvtcb no 8envt4HHe vtx npo6era 8 MaTe
pvtane c6opHHK08. 

MeTOf.IMKa 3KcnepvtMeHTa nof.lpo6Hee on~caHa 8 pa6oTe /5/. 
no nyTH f.IBMllieHMR MOH08 0Tf.la4H Ha HeKOTOpOM paCCTOAHMH OT 

MHweHvt 8 PRAe on~T08 ycTaHa8nvt8anacb ~rnepogHaR ¢onbra AnA 
8~RCHeHHR 803MOlliHOCTH HOp~anvtsa~HH SapRf.IOB~~ pacnpe{.leneHH~ 
aTOMOB OT{.Ia4vt. 

3. PE3Ynb TATbl 3KCnEPHMEHTA H c5EiCY)l(.QEH~Ii 

Ha pvtc.l-4 npef.ICTa8neH~ 3KcnepHMeHTanbH~e sapRf.I08~e pacnpe
{.leneHt-~fl Mccne{.lyeMbiX MOH08 OTf.laLJM, BblneTaiOll\MX vts MvtweHvt. AaHHbre 
npef.ICTa8neH~ 8 8vt{.le Sa8vtCMMOCTM npo~eHTHOrO 8Kna{.la MHTeHCM8HO
CTM {.laHHOrO sapAf.1080rO COCTORHMR (Ni) 8 CyMMapHOe 3apRf.1080e 
pacnpe{.leneHvte (LNi) OT paCCTORHHR 8f.IOnb $OKanbHOH nnOCKOCTM 
MarHvtTHoro aHanvtsaTopa (x) vtnM sapFtf.la HOHa ·(q i). 

CTpenKaMvt Ha sapRf.IOBOH wKane yKasaHw sHa4eHMR cpef.IHero 
pa8H08eCHOrO SapRf.la (~) MOHM308aHH~X aTOMOB/2/, paCCLJvtTaHHWe 
no ¢>opMyne 

q 0 -z- = [ 1 + (-VtZ ,45 110 6 -v --) ' 
-0,6 

] 111 

rgev1 =3,6-10 8 CMic; V- CKOpOCTb R{.lep 0Tf.la4vt; Z- sapRf.l .Af.lpa 
OTf.la4vt. To~~aMvt M cnnowHWMH nna8H~Mvt nvtH~RMM noKqsaH~ sa
PRf.IOBbre pacnpef.leneHMR Tex me npOf.IYKTOB nocne vtX·f.IOnonHvtTenbHO~ 
nepesapRf.IKvt Ha yrnepOf.IHO~ nneHKe. 

Hs npvtsegeHHWX p~CYHKOB 8Mf.IHO, 4TO s nerKOH o6nacTvt vtccne
AYeMbrx MOHOB OT{.Ia4H (Sc-Ga) cpef.IHHH HOHHbl~ sapRf.l npai<Tvt4eCKM 
He OTnvt4aeTCR oT pac4eTHoro sHa4eHvtfl. 3•ccnepvtMeHTanbHoe sapR
gosoe pacnpegeneHvte 6nvts~o K pasHo8eCHOMY pacLJeTHOMY pacnpe
AeneHvt~. 

B TRmenoi1 o6nacTvt (Dy- Po) 3KcnepMMe~iTanbHble sapRf.I08ble pac
npeAeneHvtR 3Ha4vtTenbHO WMpe pa8HOBeCHWX VI CMBU\BH~ B CTOPOHY 
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PHc. I . P ac.npegeneHHe no I-IOHHo

MY 3BPRAY aTOMOB OTAB'l!H ner
KHX npogyKTOB RgepHb!X peaKl\HH 
27 Al + 22Ne H 27Al + 40 Ar 
/cTpenKaMH yKasano cpeguee 
suaqenue pasuoaecuoro sapaga, 

pacc4HTanuoe no ~opMyne /1//. 

1SBGd( 'oAr, 5n )191Pb 

Erb~35~13B 

c. ne-pt>lap!'ILI~tOW a 

1Jf:( ~),~ 
/ ' .... ' ..... :<·, _ ....... -,, 

1)c'""i I I r"'>-- I ,.-:),-: ·~~ 
15 20 2S l:l Js q;(e 

20 

Ni 
~NI 
(%) 

138 BafNe. 7ni153 Dy 
Eoy<»18M3B 

PHc,2. PacnpegeneHHe Hanas oT
ga~H 153Dy. rHcTorpaMMa npeg

CTBBnReT 3KCnepHMeHTanbHhle 
BKJiagbi Kamgoro sapagoBoro co

CTORHHH B saBHCHMOCTH OT CTe
neHH HOHH3al\HH BbJ6!1TblX H3 MH
IlleHH aTOMOB OTga4H, ilJia8HOH 

KpHBOH rrpegcTasneHO 3BPHAOBOe 
pacnpegeneHHe aTOMOB OTAa'l!H 
nocne rrpoxomgeHHR HX qepes 

TOHKYJO yrnepoguyw ~om,ry, 
nyHKTHpHble BbigenHJQT BKnagbl: 

11 - nepBH'IHOH, 06hi'l!HOH HOHH3a

LI;I·IH, I , 2, 3. • • - nocneAYJOll\HX 
CTyneuen aBTOHOHH3al\HH aTOMOB 

/gOITOJIHHTenbHOH, aHOManbHOH 
HOHH38l~HH/, 

10 

Ni 
2Ni 
~'lo) 

1B2w (160. 6n f92Pb 

Epb"8M:JB 

6 

20 zs q;(e) 

PHc.3. PacnpegeneuHe HOHH30BaHHhlX 
nony'l!eHHblX B RgepHblX peilKl\HRX: a/ 
B 6 / 182 W( 16 0, 6n)192Pb. 

aTOMOB OT,[\a4H 192 Pb, 
158 Gd( 40 Ar' 6n) 192 Pb 
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20 I f 164Dy( 40Ar, Sn)199p0 

Ep0 "40M38 

~Prrc.4. PacnpegeneHrre HOHH30BaH
~~TOMOB OTga~ll 199 Po. 
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B pa6oTax 14•7•81 rr Ha-
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ga~H, no OCH OPAHHaT - 3~a~eHHH 

cpegHero rro~Horo sapHga q. 
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v 
/ 

1,5 Vl(10::~cty c 

6onbw~x sapRAOB, PacnpeAeneHHe, 6nHsKoe K paBHOBecHoMy, AO
CTHraeTcR TOnbKO nocne AOnOnHHTenbHOH nepesapRAKH HOHOB OTAa-
4H. CneAyeT OTMeTHTb, 4TO cornacHo HawHM HSMepeHHAM xapaKTep 
sapRAOB~X pacnpeAeneHHH TRmen~X HOHHSOBaHH~X aTOMOB OTAa4H 
npaKTH4eCKH He saBHCHT OT TOn!I1HH~ MHWeHH B npeAenax AO 
350 MKr/cM 2, Ha 3To yKaSbiBatoT TaKme H AaHHbie pa6oTbl 141. BoccTa
HOBneH~e SapRAOB~X pacnpeAeneHHH, 6n~SKHX K paBHOBeCHOMy, ocy
~eCTBnReTCR TOnbKO Ha HeKOTOpOM YAaneHHH OT MHWeHH. npH He
nocpeACTBeHHOM KOHTaKTe ne~e3apRAHOH ~OnbrH C MHWeHbiO BOCCTa
HOBneHHe He npOHCXOAHTo 

Ha pHc.5 npeACTaBneH~ AaHH~e no MOHMSa4HH riPOAYKTOB RAePH~X 
peaK4HH, nony4eHHble paSnH4HbiMH aBTOpaMH B BHAe saBHCHMOCTH 
CpegHero sapRAa HOHa OTAa4M OT ero CKOpOCTH. CnnOWHW-
MM nHHHHMH noKasaH~ pesynbTaT~ pac4eTOB no ~opMyne /1/,To4-

• /4 7 8/ 
KaMM - AaHHble pa60T ' ' , KpeCTHKaMM - peSyJlbTaTbl HaCTOH~MX 
M3MepeHMH. B pegKoaeMenbHOH o6na~TM HawM AaHH~e Hennoxo corna
cytoTCR C AaHHbiMH pa60Tbl/ 4 /_ Hs pHC.5 BMAHO, 4TO AnR TH!f<enbiX aTe
MOB OTAa4M, Ha4HHaR C OCKOnKOB AeneHHR, Ha HSBeCTHYIO SaBHCH
MOCTb cpeAHero paBHOBeCHOrO sapRAa OT CKOpOCTH, onpeAenReMyiO 
aTOMH~MH np04eccaMH npH ABHmeHMH HOHa B CpeAe, HaKnaA~8aeTCR 
BnHHHMe AOriOnH~TenbHOrO MeXaHMSMa HOHHSa4HH, BKnaA 3TOrO AO
nonHHTenbHOrO MeXaHHSMa BOSpacTaeT C pOCTOM CKOpOCTH OTAa4H 
M C yBenM4eHMeM Z RApa. 

4 
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BOSMOmHOe BOCCTaHOBneHHe SapRA08~X pacnpeAeneHHH 8~6HT~X 
aTOMOB OTAa4M Ha HeKOTOpOM YAaneHHH OT MHW,eHM yKaSbl8aeT Ha 
MOHMSa4HIO 3THX aTOMOB B flOJJeTe nocne 8blneTa aTOMa OTAa4H HS 
MHWeHM jt ~ 10-14 c/. K TaKOH AOnOJJHHTenbHOH 110HHSa4HH npap,yK
TOB peaK4HH MOmeT npHBeCTH HeCKOJlbKO MeXaHHSMOB, 

YsenH4eHMe MOHHSa4MM MomeT 6~Tb o6ycno8neHo o6paso8aH~eM 
AOnrOmHBY~MX BaKaHCHH Ha BHyTpeHHHX 060JJ04KaX aTOMOB OTAa4H 
Sa C4eT BHyTpeHHeH KOHBepCHH Y -ny4eH' 15•71 npH AeBOS6ymAeHHM 
OCTaTKOB RAepH~X peaK4HH, BSaHMOAeHCTB~R KynOHOBCKOrO nonR 
HOHa H aTOMa MHWeHM HnM npH 11 BCTpRXH8aHHM 11 3neKTpOHHOrO o6na
Ka npM 8He3anHOM MSMeHeHHM RAepHOrO sapRAa CMCTeM~ Mn~ aTOMa 
OCTaTKa, KOTOpoe HaM60nee sepORTHO AJJR nerKMX Rgep /g/. 

0AHaKo ·cyMMapHaR HOHHSa4HA K-o6ono4K~ npM KyndHOBCKOM 
8Sa~MOAeHCTBHM naAaiO~MX ~OHOB, KaK yKaSaHO B pa6oTax/l0,11/, 
AOnmHa 6~Tb nOpRAKa 10-3 - 10-4 Ha RgepHyiO peaK4MIO. 

BOSMOmHbiH BKnaA 8 HOHMSa41110 np04ecca 11 BCTp.RXHBaHH.R 11 3neKT
pOHHOro o6naKa 8 SHa4~TeJJbHOH CTeneHM MOmeT 6~Tb HeHTpan~SOBaH 
8 npo4ecce A8HmeHH.R HOHa oTga4M s MaTep~ane MMweHH. An.R gocT~
meH~~ paBHOBeCHOrO sap.RAOBOrO pacnpeAeneHH.R ~OHOB AOCTaT04HO 
-10 MOneKyn/cM 2 8e~eCT8a, 4TO COCTaBn.ReT BenM4~Hy, MeHbWyiO, 
4eM 0,1 TOJl~MH~ M~WeH~, ~cnonb~yeMOH 8 3KCnepHMeHTe. 

BpeM.R mHSHM MOHHSOBaHHbiX cocTOAHMA Ha K- ~ L -o6ono4Kax 
COCTaBJJ.ReT B 3TOH o6naCTM .RAep BeJJ~4HHbi -.-1 o-16 C /11,121. 

04eHKH o6pasdBaHHA BaKaHcHA sa c4eT 11 BcTpHXHBaH~R 11 An.R aTe
MOB Po 04eHHBatoTCR BeJJH4~HaMH He 6onee~Ha K-o6ono4Ke--10-6 , 

L- 1 o-3 H M -1 o-2 Ha peaK4H101 121. no3TOMY BKJJaAOM MSOMepHbiX 
aTOMH~X COCTOfiHMH B HOHMSa4HIO aTOMOB 0Tga4~, nO-BMAMMOMy, MOm
HO npeHe6pe4b. 

3neKTpOHH~H saxBaT He MOmeT yBenM4HTb CTeneHb MOHM~a4MM 
B~JleTeBWMX npogyKTOB peaK4MH, TaK KaK 8peMeHa mMSHH HCCnegye
MbiX RAep no OTHOWeHMIO K 3neKTpOHHOMY saxBaTy BapbMpyiOTCR: OT 
HeCKOJlbKMX CeKyHA AO HeCKOnbKMX 4aCOB, 4TO SHa4MTenbHO 60nbWe 
BpeMeHH nponeTa aTOMOB 0Tga4M B MarHMTHOM aHanMSaTope /-10-? c/. 

TaKHM o6paSOM, OCHOBH~M MeXaHHSMOM gOnOJJHMTenbHOH MOHMSa-
4HM MSOJJMPOBaHH~X aTOMOB, gBMmy~MXCR B BaKyyMe, cnymMT aBTO
MOHMSa4M.R BHyTpeHHMX o6ono4eK aTOMa sa C4eT BHyTpeHHeH KOHBep
CMM y-ny4ei1 s .RgepH~x· KacKagax. 

B 3KCnepMMeHTanbH~X sapRgOB~X pacnpegeneHM.RX MOHOB OTAa4H, 
noKaSaHH~X Ha pMC.2-4, nyHKTMpHOH nMHMeH B~AeJJeHa 4aCTb, COOT
BeTCTBYIO~afl nepBM4HOH MOHHSa4HM. napaMeTp~ pacnpegeneHMH 3TOH 
4aCTH onpegeneH~ no ~opMynaM /1/ M 

d = 0,5{ q(l - WZ)l/0,61V2. 
/2/ 

BKnag ee B nonHoe sapHgosoe pacnpegeneHMe s HccnegyeMoi1 o6na
CTH MOHOB 0Tga4M OTHOCHTeJJbHO HeBeJJMK M COCTaBnfleT AJJA paSH~X 
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HAeP OT 1 0 AO 30%. 04eB!-1AHO, 4TO B >06JlaCTl-1 Mace A >145 OT 70 

AO 90% o6paSOBaBWl-1XCH aTOMOB OTAa4!-1 HCn~TWBa~T BTOpl-14HY~ HOHH

Sal.\l-1~. 

B peaKL\Hl'IX C MHOrosapHAHWMH HOHaMl-1 THmenwe npOAYKTW o6pa

SY~TCH B BOS6ymAeHHOM COCTOHHI-11-1 C BWCOKHMH SHalleHI'!HMl-1 cnHHOB. 

Hs-sa 6onbworo 41'1CJla nepeXOAOB c HCnycKaHHeM y -ny4ei1 H pasHoA 

HX MyJlbTMnOJlbHOCTM) BKJ1~4afl CHJlbHO'KOHBepTMPOBaHHWe nepeXOAW, 

BeJlHKa BepORTHOCTb o6pasosaHMH HeCKOJlbKMX BaKaHCMH Ha rny60KO
nemat\IVIX o6ono4Kax aTOMa. HMe~l!IHecH s JlHTepaType AaHHble /lO,l1,13/ 

yKaSb!Ba~T Ha o6pasosaHMe y aToMos - ocTaTKOB TOJlbKO Ha K -o6o

Jl04Ke OT OAHOA AO Tpex saKaHcHA. Ha6Jl~AaeMaH BWCOKaA MHOmecT

BeHHOCTb KX -ny4ei1- 2-3 AJlA npOAYKTOB peaKL\HA ( 6Li, xn) 

B paAmte Pb M Tl o6bACHAeTCfl sa c4eT BHyTpeHHeA KOHBepCMI~ y

nepeXOAOB npH paapRAe sos6ymAeHHWX COCTOHHHA AAep, npM 3TOM 

HaM60JlbWMA BKJlaA ga~T nepeXOA~ npM pa3pAAKe COCTOAHMA CO SHa-
4eHMAMM CnMHOB B o6naCTM S. 10 h 113/. 

Mo~HO OlliMAaTb, 4TO C ysenM4eHMeM 3HeprMM HaJ1eTa~111ero MOHa 

M, COOTBeTCTBeHHO, 3HeprMM AApa-ocTaTKa 6yAeT BOSpacTaTb MHO

meCTBeHHOCTb KOHBepTMpOBaHHWX nepeXOAOB B KacKaAaX, a cneAO

BaTeJlbHO, H 4l-1CJ10 BaKaHCMA Ha BHyTpeHHMX 060J104Kax aTOMa. 06-

paaoeaHHWe B peayJlbTaTe BHYTpeHHeA KOHBepCMM saKaHCVIVI Ha BHyT

peHHVIX 060J104KaX aanOJlHR~TCA nyTeM nepeXOAOB 3JleKTpOHOB C BWWe

Jlellial!IMX o6ono4eK c HcnycKaHHeM peHTreHOBCKMX ny4eA VJJll-1 passM

TMeM ome-KaCKaAOB, KOTOpwe npHBOAAT K CHJlbHOA M0HVJ3al.\MH aTOMa. 

B COOTBeTCTBVIM C BWBOAaMM pa60Tbi 1141 KamAaA BaKaHCMA Ha BHyT

peHHeA 060J104Ke HeATpanbHOro aTOMa MOllieT npMBOAMTb K noyepe 

3JleKTpOHOB, npMMepHO paBHOA 4MCJ1Y BWWepacnonomeHHWX 3JleKTpOH

HbiX 060Jl04eK. npHBeAeHHY~ aBTOpaMM 3aBVJCVIMOCTb CTeneHH MOHMSa

L\MW HeATpanbHOrO aTOMa npH o6paSOBaHMM BaKaHCMA Ha BHyTpeHHMX 

060J104KaX OT Z AApa MOmHO 0606l!IMTb l-1 Ha CJly4aA l-10HHSOBaHHWX 

aTOMOB, npM 3TOM CJleAyeT Y4HTWBaTb He TOJlbKO yMeHbWeHHe 4HCJ1a 

3JleKTpOHOB Ha BHeWHMX aTOMHWX 060J104Kax, HO M HSMeHeHHe sepo

RTHOCTeH paAMal.\HOHHWX VI ome-nepeXOAOB B VIOHVISOBaHHOM aTOMe 115·l~/ 

TaKHM o6pasoM, s npeAsapVJTenbHo VJOHVJsosaHHOM aToMe, o4eBHA

Ho, B03pacTaeT BepOHTHOCTb MCnycKaHVJA ome-3JleKTpOHOB! HO B TO 

me BpeMA KamAWH KaCKaA npMBOAMT K noTepe MeHbWero 4VICJla 3JleKT

pOHOB, 4eM s HeATpanbHOM aToMe. OcHoewsaACb Ha TaKoM npeAcTas

neHM~1, BKJlaA BTOpM4HOA MOHMSal.\VIH B 3KcnepHMeHTaJlbHOe sapAAO

BOe pacnpeAeneHMe MOmHO npeACTaBMTb B BHAe CYMMW BKJlaAOB He

CKOJlbKHX aTOMOB nocneAOBaTeJlbHOA MOHHSal.\HM aTOMOB OTAa4H sa 

C4eT BHyTpeHHei1 KOHBepCMH Y -ny4eA HeCKOJlbKHX RAepHbiX nepexo
AOB, 

npHMepw TaKoro pasnomeHHA noKa3aHbl Ha pMc.2-4, rAe nyHKTHp

HWMH JlHHMAMH C QH$paMH 1,2,3,4,,. BbiAeneHbl BKJlaAw-nocneAOBa

TeJlbHWX aKTOB KOHBepCHM, npHBOAAIIIHX K aBTOMOHHSal.\HM aTOMOB 

OTAa4H, no KOJ1H4eCTBy M senM4HHe 3T~X BKJlaAOB MOmHO CYAI-1Tb 

0 XapaKTepHCTMKaX npOMCXOARl!IHX KOHBepCHOH~lbiX npOL\eCCOB. 
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HTaK, C nOMOl!lb~ TaKoro MexaH~SMa MOHMSal.\HH MOmHO YAOBneT

BOpMTeJlbHO OnHCaTb 3KcnepHMeHTanbHW8 HOHHWe sapRAOBWe pacnpe

AeneHHR npOAYKTOB AAepHwx peaKUMA. CTaHoB~TcR no~ATH~M swcoKHA 

BKJlaA fAD 90%/ BTOpMYHOi1 HOHH3al.\HM KaK cneACTBVJe Cyl!leCTBeHHOi1 

pOJlM BHyTpeHHeA KOHBepcMl-1 paAHaUHOHH~X nepeXOAOB B TRmenwx AA
pax. 

BwcoKaA nnOTHOCTb ypOBHeA B 06naCTH TRmenWX RA8P H 6onbWHe 

K03$$Hl.\HeHTbl BHyTpeHHei1 KOHBepCMVI nepeXOAOB 06bRCHR~T ysen~4e

HHe BKJlaAa BTOPH4HOi1 MOHV13al.\MH C pOCTOM aTOMHOrO HOMepa npo

AYKTOB OTAa4H AAepHWX peaKL\HA. 
Cna6oe HSMeHeHHe WMpHHW sapAAOBWX pacnpeAeJleHMi1 MOHM30BaH

HWX aTOMOB C pOCTOM 3HeprMH BOS6ymAeHHR yKa3WBa~T Ha TO, 4TO 

B OCHOBHOM OTBeTCTBeHHWMM Sa TaKy~ HOHVJSaUM~ RBJlA~TCA nepexo

AW c ManoA 3HeprHeA B ysKOA o6naCTVI OTHOCHTenbHO BWCOKMX SHa-
4eHHA cnHHOB. 

ABTOPbl swpama~T npMSHaTeJlbHOCTb aKaAeMMKY r.H.¢neposy 3a 

npeAOCTaBJleHHY~ B03MOmHOCTb npoBeAeHHA 3TOi1 pa60Tbl, npo$ecco

py ID.U.OraHeCRHY - sa BHMMaHHe H MHTepec K pa6oTe. ABTOpw 6na
roAapRT r.B.Py6neHKO M H.H.WTOHA sa noMOl!lb npM npoeeAeHMH 

3KcnepMMeHToi H o6pa6oTKe pesynbTaTos, a TaKme rpynny 3Kcnnya

TaUHM Y-300 sa o6ecne4eHMe pa6oTw ycKopHTenA. 
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MailgHKOB B.3. H gp. P7-82-190 
H3y~eHHe HOHH3aUHH npogyKTOB HgepHb~ peaK~HH C TH~enbMH HOHaMH 

C ITOMOI!1biO II!HpOKOAHaiTa30HHOrO MarHHTHOrO aHanH3a TOp a 
H3MepeHa HOHH3aUHH aToMOB oTga~H H3oTorroB V, Sc, Co , Ga, 
'Dy, , Pb H Po ,o5pagoBaBIIIHXCH B HgepHbiX peaKUHHX c uoHaMH 
KHcnopoga, HeoHa H aproHa. AHanH3 nony~eHHbiX 3apHgOBbiX pac
npegeJleHHH llOKa3aJ1, ~TO HOHH3aUHH aTOMOB OTga~H B o6naCTH 
Mace A -40-70 COOTBeTCTByeT pac~eTHbM BeJlH~HHaM. C POCTOM 
ITOpHgKOBOrO HOMepa H 3HeprHH B036~geHHH Hgep - npogyKTOB 

u u ' peaKUHH YCHJlHBaeTCH BKnag AOITOnHHTeJlbHOH HOHH3aUHH aTOMOB 
OTga~H, o5yCJ10BJ1eHHbiH BHyTpeHHeH KOHBepcHeH HgepHbiX nepexogOB 
c rrocJieAYIOI!1HM H3JIY'!eHHeM o~e-3JieKTpoHoB. B o6JiacTH TH~eJibiX 

Hgep gO 90% Bbi6HTbiX aTOMOB OTga~H HCITb!TbJBa!OT AOllOJlHHTeJlbHYJO 
HOHH3aUHIO, 

Pa6oTa BblllOJIHeHa B Tia6opaTopHH HgepHbiX peaK~HH OH5U1. 

npenpi1HT 06beA11HeHHOro 11HCTI1TyTa RAePHbiX 11CCJ1eAOBaH11H, .Qy6Ha 1982 

Maidikov 
Study of 
by Heavy 

V.Z. et al. P7-82-190 
Product Ionization of Nuclear Reactions Induced 
Ions 

Studies of the ionization of V, Sc , Co , Ga, Dy, Pb and Po 
recoil atoms from nuclear reactions with 0, Ne andAr ions 
are carried out using a magnetic analyser. The obtained charge 
distribution of the recoil atpms shows that for isotopes in 
mass region of A ~0-70 these are close to the calculated va
lues. With increaslng atomic number and excitation energy the 
contribution grows of additional ionization of recoil atoms 
due to the formation of inner-shell vacancies which is the 
result of strong internal conversion of nuclear transition 
accompanied by an Auger cascade. About 90% of heavy recoil 
atoms undergo additional ionization. 

The investigation has been performed at the Laboratory 
of Nuclear Reactions, JINR. 
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