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HccneAOBaH~R RAepHoro AeneH~R noA AeHcTe~eM y-~3ny4eH~R 

nony4~n~ w~poKoe pa3B~T~e ~ BHecn~ eecoM~H BKnaA e noH~MaH~e 
3Toro npo~ecca. B H~x, KaK npae~no, ~cnonb3oeancR n~6o Henpe
PbiBHbiH cneKTP y -ny4eH, n~6o A~CKpeTHble y-n~H~~ c 6onbw~M 
3HepreT~4eCK~M pa36pocoM /He MeHee 20 K3B/. B pe3ynbTaTe .~Meno 
MeCTO eo36ymAeH~e 6onbworo 4~cna ypoeHeH AenR~erocR RApa, ~ 
onpeAenReMble Aen~TenbH~e xapaKTep~cT~K~ oKa3b1Ban~cb ycpeAHeH
HbiM~ no AOCTaT04HO w~pOKOMy ~HTepeany 3Hepr~~. 

B TO me epeMR ~3eecTHO, 4TO cnomHaR CTPYKTypa 6apbepa Aene
H~R ~ Han~4~e KBa3~CTa~~OHapH~X COCTORH~H 80 BTOpOH noTeH~~anb
HOH RMe np~BOART K 6onbWOMy pa36pocy Aen~TenbHbiX W~P~H AJlR 
pa3n~4HbiX B036ymAeHHbiX YPOBHeH. no3TOMy npeACTaBnRnO ~HTepec 
~ccneAOBaTb AeneH~e RAeP nOA AeHCTB~eM MOHOXpOMaT~4eCK~X y
KBaHTOB, np~BOAR~~X K B036ymAeH~~ OAHOrO ~n~ HeCKOflbK~X ypoe
HeH. 0AHaKo onbiT~ a 3TOM HanpaeneH~~ e~e He nony4~n~ pacnpo
cTpaHeH~R. H3eecTH~ n~Wb pa60Tbl, rAe ~cnonb3oeanocb y-~3ny4e
H~e 60 Co Ill ~ OCKOnKOB AeneH~R /2/ /np~ 3TOM Ha6n~AancR 
KpaHHe H~3K~H 3<!XI>eKT I, a TaKme y .:~3ny4eH~e, ~cnycKaeMoe np~ 
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v ·111 I 
Man~x 3Hepr~~ 8 3TOM cny4ae H~3KaR ~HTeHC~BHOCTb .Y-~3ny-

4eH~R no3eonRna pa6oTaTb TonbKO c 3Hepr~RM~ eblwe 5 M3B/. 
B Haw~x ~ccneAoBaH~RX 3ana3Ab1Ba~~ero AeneH~R1 81 Ha6n~AancR 

$OH OCKOflKOB ~3 M~WeHeH 2S8U ~n~ 232Th, np~4~HOH KOTOporo RBnR
nOCb AeneH~e yKa3aHHblx RAeP noA AeHcTe~eM ~- ~n~ y-~3ny4eH~R, 

~cnycKaeMoro np~ paA~OaKT~BHOM pacnaAe HyKn~AOB, o6pa3y~~~XCR 
a peaK~~RX TRmenblx ~OHOB c MaTep~anoM noAnOmK~. YpoeeHb 3Toro 
$oHa no3eon~n npoeecT~ 6onee AeTanbHOe ~3y4eH~e ReneH~R. nony-
4eHHble pe3ynbTaTbl npeAcTaeneH~ a AaHHOH pa6oTe. 

Dblfl ~3MepeH BbiXOA OCKOflKOB ~3 M~WeHeH 2a8U ~ 2S2Th np~ 
o6ny4eH~~ ~X~- ~ y -ny4aM~ paA~OaKT~BHbiX ~CT04H~KOB 6°Cu, 
62 Cu , 66 Ga , 74 Br /ocHOBHOe ~ ~30MepHoe cocTORH~R/ ~ 142 La. 
3T~ ~CT04H~K~ /~x ~HTeHC~BHOCTb cocTaenRna 10-2 -lo-tci I 
nony4an~cb a peaK~~Rx: 58 Ni (a, 2n) 6° Cu, 63cu(y, n) 62 Cu, 
6Scu(a,n)66Ga, 65cu ( 12c, an) 74Br, 2ssu (y, f) 142La. 
PaA~OaKT~BH~e CBOHCTBa ~CT04H~KOB /9/ /nep~OA nonypacnaAa T~ , 
nonHaR 3Hepr~R ~-pacnaAa Q~, 3Hepr~~ E y max ~ HHTeHC~BHOCTH -
Nymax HaH6onee mecTK~X y-KeaHTOB/ npeAcTaeneHbl a Ta6n.1. 
CneAyeT OTMeTHTb, 4TO see 3TH HCT04H~K~ ~Me~T cnomHbiH cneKTP 
y -~3ny4eHHR, o6~4HO HecKonbKO AeCRTKOB y-nHH~H /4Hcno y -
nHH~H c 3Hepr~eH BbiWe 3 M3B yKa3aHo a Ta6n.1/. 
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Tal5~a 1-

XapaKTepHCTHKH pacn~a H3oTonoB 

HsoTon T~ ~B ~yma:a: Nymaz 'N 
MaB %pacn. /·> 3 lfsB/ 

eocu 23 MHH. 6,13 5,048 0,002 24 
62Cu 90 MHH. 3,91 3,860 0,0003 3 
86Qa 9 , 4 '18C • 5 , 18 4,807 1,5 17 
741Br 25 MHH. 6,92 4,649 0,6 32 
74mBr '41 MHH. 7, I I 4,380 0,2 22 
142[.3 92 MHH. 4,52 4,182 0, l 26 

CxeMa 3KcnepHMeHTa npeAcTaaneHa Ha pHc.1. $onbrM· H3 ypaHa 
HillA TOpMR HaTypanbHOrO H30TOOHOrO COCTaaa-TOili!IHHOH OKOilo20 MKM 
Ow11M OOMel!leHbl Me*AY AH31leKTPM4eCKHMH AeTeKTOpaMH OCKOilKOB lA 

pa3Mei!I811HCb BOilOTHY~ K P8AHal.lHOHHWM MCT04HHKaM /MC0011b30Ba
nocb AO 10 ~Oilbr c Ka*Aoi1 cTopoHw/. B Ka4eCTBe AeTeKTopoa oc
KOnKoa npHMeHRilCR naacaH, ero o6pa6oTKa noclle 3Kcno3HllHH npo
BOAHnacb no CTaHAaPTHOH MeTOAHKe/10/, nocne 4ero OOA MHKpQCKO
noM npOH3BOAHilCft BH3yanbHbiH c4eT TpeKOB. ~eTeKTOpbl OCKOilKOB 
;-;.;.;;,;.;.:;fi""''"''"""' ,..,..",.. • .., ... D ... 1 t:M, •nuubl onpeAe11HTb aaBHCHMOCTb CKO
POCTH C4eTa OCK011KOB OT BpeMeHH. 

Ha6~Aanocb AeneHHe ypaHa noA AeMCTBHeM paAHOaKTH&Horo H3-
ny4eHHR eo Cu, 88Qa H 74 Br H TOPHR - 74Br. 3aaHCHMOCTb 4Hcna 

TpeKOB OT apeMeHH COOTBeTCTBOBana nepHOAaM OOilypacnaAa HC0011b-
3yeMbiX H30TOOOB /OAHa H3 TaKHX 3a&HCHMOCTei1 npeACTa&lleHa Ha 
pHc.2/. HcnOilb30BaHHe cnoea ypaHa~ o6ora111eHHWX H30TonoM 236 U, 
He OOK83allO YBellH4eHMR 3~eKTa, H 3TO 03Ha4aeT, 4TO B MHWeHRX 

VIMIITA 

2 

H8TYP81lbHOrO H30TOOHOtO COCTa-
88 AelleHHe OOA AeHCTBHeM P8AHO-
8KTHBHOro H311y4eHHR HCObiTbiBaeT 
H30TOn 238U. OnwTw c ~HilbTpaMH, 

norn0111a10111HMH f3 -H31ly4eHHe, 
a TaK*e cpaBHeHHe BbiXOAOB OC-
K011KOB A/1ft HCT04HHKOB C CYI!IeCT-
BeHHO pa3HbiMH HHTeHCMBHOCTRMH 
H 3HepntftMH {3-- H ·y -Hany4eHHR, 

PHc.1. BJioK-cxeMa 3KcnepHMeH-
TaJibHOA YCT8HOBKH. 
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PHc.2. 3aBHCHMOCT~ 'IHcna TpeKoB 
(Nr ) OT BpeMeHH (t) npH OI5Jiyqe
HHH 238U p~oaKTHBHblM H3Jlytle
HHeM 74Br. 

noaaollft~T npeAnOilaraTb, 4TO Ae
lleHMe 288U lA 282 Tb npOHCXOAHT 

OOA AeHCTBHeM AfACKpeTHbiX ·Y -
KaaHTOB, HcnycKaeMblx noclle f3 -
pacnaAa. BwxoA ocKOilKOB AelleHMR, 
OTHeceHHbiH K OOilHOMY nOTOKy y
KBaHTOB H3 IACT04HHKa /3TOT 

noTOK onpeAellftllCR c noMOI!Ib~ Ge(Li) -AeTeKTopa/, noaaonReT 
CYAHTb 0 Ce4eHHIA peaKI.lMH AelleHMR SSSU lA 232Th MOHOXPOMaTH-
4eCKMMH y-KBaHTaMH. 3TH 3Ha4eHHft Ce4eHHH /HillA HX BepXHHe rpa
HHI.lbl/ npeACTaalleHw a Ta61l.2. 

04eBHAHO, OAHaKo, 4TO AelleHHe 238U H 282Tb Bb13WBaeT He BeCb 
nOTOK y-H31lY4eHHR, a cpaBHHTellbHO He6ollbWOe 4HCil0 y-K&aHTOB 
/OAHH HillA HeCKOilbKO/, HCnbiTbiBa~HX pe30HaHCHOe norOilOI!IeHHe B 
ypaHe HillA B TOpHH /KOrAa HMeeT MeCTO cny4aHHOe COBnaAeHHe 
3HeprHH ·y-KBaHTa C 3HeprHeH B036Y*AeHHOrO ypOBHft/. 4T06bl Bbi
Ae11HTb 3TH y-KaaHTW, 6wno H3y4eHo peaoHaHcHoe pacceRHHe y
H31lY4eHHR H3 86 Ga H 74 Br Ha RApax ypaHa /MeTOAHKa 3KcnepHMeH
Ta H nony4eHHWe peaynbTaTw npHBeAeHw a pa6oTe 1111 /. 0Kaaanocb, 
uTn nnA 1u•nnrn nAn~ v -nw .. ww .. afimnn~ .. TrA n .. ~n .. ~ .. r .. n.. n~rr .. A-.. . . .. . . . 
HHe, npH4eM AH~epeHI.lHanbHWe ce4eHHR /noA yrnoM 90°/ lle*aT 
B AHana30He 0,1-1,0 M6/cp. noftaneHHe TaKoro 4HCna pe30HaHCHO
pacceRHHbiX y-KaaHTOB CBft3aHO C TeM, 4TO AOnnepOBCKOe YWHpe
HMe y-H31ly4eHHft /AO HeCK011bKHX COTeH 38/ BC11eACTBHe OTAa4H 
RAPa npH {3-pacnaAe CYI!IeCTBeHHO yaenH4HaaeT aepoftTHOCTb noRa-

HcTO'IHHK 

socu 

62cu 

66Qa 

74Br 

142La 

Ta6JIH~a 2 

Ce'leHHH AeJieHHH ypaHa H TOPHH 

3238 u 

1o-32 

<lo-34 

3 .lQ-84 

10-31 

<3. 10-34 

U f, CM 2 

232 Th 

< 1Q-34 

3 ·10 -33 

<10...;.34 
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PHc.3. 3aBHCHMOCTb sepoHTHoc
TH ,IJ;eJieHHH OT 3HeprHH y -KBaH
TOB. KpHBaH - p;aHHble pa6oThi/12/ 

AJIH HenpepbiBHoro cneKTpa y -
Jiyqeif; o - y- HsJiyqeHHe 74Br, 
fJ. - y-HsJiytJ:eHHe 66 'Ga. 

neH~R pesoHaHC08. Han~4~e 

HeCKOflbK~X y -n~H~H He nos-
80JIReT C8RSaTb Ha6n~AaeM~H 
8~XOA OCKOJIK08 C KaK~M-n~6o 
OAH~M 80S6y~AeHH~M yp08HeM 
2ssu. Mo~Ho n~wb C4~TaTb,4TO 
AeneH~e npo~CXOA~T C OAHOrO 
~n~ HeCKOJibK~X yp08HeH, COOT-
8eTCT8Y~~~X no 3Hepr~~ pe
SOHaHCHo-pacceRHHbiM y -K8aH
TaM. 3Hepr~R 3T~X y-K8aHT08 
3410, 3790, 4095 ~ 4380 K36 
I AJIR ~CT04H~Ka 74 Br I ~ 3230 
~ 3780 K36 ( 66 Ga). BepoRT-
HOCT~ AeneH~R AJIR Ka~AOrO ~S 

80S6Y~AaeM~X yp08HeH /OTHOWeH~R Ce4eH~H AeneH~R K Ce4eH~RM 
pesoHaHcHoro pacceRH~R/, nony4e~H~e 8 npeAnono~eH~~. 4TO Ae
neH~e npO~CXOA~T TOflbKO ~S 3TOrO COCTORH~R, npeACTa8JieHbl Ha 
p~c.3. AnR cpa8HeH~R np~80A~TCR sa8~c~MOCTb 8epoRTHOCT~ Aene
H~R OT 3Hepr~~ y -K8aHT08, ~sMepeHHaR 8 pa6oTe 112/ np~ ~cnonb
so8aH~~ Henpepb18Horo cneKTpa y-~sny4eH~R, ~. cneA08aTenbHO, 
ycpeAHeHHaR no AOCTaT04HO 60JibWOMy 4~CJIY 80S6Y~AeHH~X COCTOR
H~H /no ~HTep8any 3Hepr~H -100 K36/. Hs p~c.3 8~AHO, 4TO 
HeKOTOp~e 80S6Y~AeHH~e COCTORH~R 8 ~HTep8ane-3Hepr~H 3-5 M36 
MoryT ~MeTb Aen~TeJibH~e w~p~H~, SHa4~TeflbHO 6onbw~e, 4eM cpeA-
H~e. 

B saKJI~4eH~e a8T0p~ 8~pa~a~T 6narOAapHOCTb r.H.~nepo8y ~ 
~.U.OraHeCRHY sa nocTORHH~H ~HTepec K pa6oTe, H.B.npoH~HY 
~ A.f.6eno8y sa nOMO~b np~ npo8eAeH~~ o6ny4eHHH Ha ycKop~Te
nRx, C.n.TpeTbRK080H ~ COTPYAH~KaM ee rpynn~- Sa npocMOTp 
A~3neKTP~4ecK~x AeTeKTopo8. 
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