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B HacTosuuee apeMH H3Be cTeH uenhiil PHll cnoHTSHHO aenHWHXCH H3 0Mepoa 

-7 11-8 / 
c nepHOAaMH nonypacnaaa OT HecKonbKHX MHHYT ao 10 ceK • CnonT annoe 

aeneHHe IIOK8 OCTaeTCH HX e,QHHCTBeHHblM 05Hapy>KeHHblM BH.QOM pacnaaa . nonb!TKH 

Ha5moaaTb a- H y -nepexoahi, KOHKYPHPYIOwHe co cnonTaHHhiM aeneHHeM, aanH 
/ 8,10 / 

OTpHUSTenbHbli! peaynbTST 3TO 05CTOHTenbCTBO He U03BOnHeT npHMO onpe-

aenHTb 3HeprHIO H CUHH H30MepHOrO ypOBHH, a T eM C8MblM 38TpyAHHeT BblHCHeHHe 

npHpO.Qbl CUOHTSHHO .QemiWHXCH H30Me pOB. 

HeKOTOpbiM BhiXOAOM H3 coanaswerocH nono>KeHHH MoryT c ny >KHTb HccneJ:lO

BaHHH HaepHblX peaKUHli, npHBOAHWHX K a THM cocTOHHHHM, T aK 1 no pa3HHUe aHepre-

THqeCKHX UOpOrOB peaKUHil, Be.QyWHX K o5pa30B8HH!O OCHOBHOrO H H30MepHOrO 

COCTOHHHli, MOJKHO CYAHTb 06 3HeprHH H30MepHOr O ypOBHH. noae.QeHHe H30MepHblX 

OTHOWeHHli, nonyqe HHblX anH .QSHHOrO Hllp8 B peaKUHHX C pa3nHqHblMH qaCTHU8MH, 

MO>KeT ,Q8Tb onpeaeneHHhle CBe.QeHHH 0 B e nHqHHe CUHH8, 

HaH5onee Hayqenhi peaKUHH, CBH38HHhie c nonyqeHHeM cnoHTaHHO aenHwe rocH 

aaoM e pa 242 Am • BnepBbie H30MepHbie oTHOWeHHH anH aToro Hapa B aaaHCHMOCTH 

3KCnepHMeHT 8nbHO nonyqeHbl B p e aKUHH OT 3HeprH!I .QeliTOHOB 

242
Pu ( d, 2n) 

242 
Am 

5bi11H 

/ 11 / 
CpeanHli yrnoaoil MOMeHT, BHOCHMbiM aeliTOHOM B c o-

CT8BHOe H.QpO npH 3HeprHH Ea=l0-14 Mas cocTaBnH/1 (3-5)t. B enHqHH a Hao-

MepHOrO OTHOWeHHH OK838n8Cb cna60 38BHCHLUefi OT 3HeprHH H paBHHn8Cb B Cpea

-4 
HeM 4'10 . (V!30MepHblM OTHOUleHHeM a Mbl H83blB8eM 3.QeCb OTHOWeHHe Ce-

'-leHHH 06pa30B8HHH smpa B H30MepHOM H OCHOBHOM COCTOHHHSIX, T.e.. a= UHaOM._ 

a OCH. 

K npHMepHo T 8KOMY JKe H30MepHoMy oTHoweHHIO anH 
242 Am npHBO.QHnH 

1121 14 M a s
121

. peaKUHH C npOTOH8MH H HeliTpOH8MH C 3HeprHe li 

n nH 05bHCHeHHH T 8KOrO ManorO 3HaqeHHH a MOlKHO 5bin0 npeanonOlKHTb, 

qTO CllHH H30MepnOrO ypOBHH 242 Am H MeeT aocTaToqno 5onbwyiO aenHqHny . 

B paMKa x TaKoro npeanonoJKeHHil neoJKH.QaHHbiMH 5biJIH pea ynbTaTbi Ha yqe HHH 

238 II / 13 / . 242 
peaKUHH U + B , npHaoaswxeH K TOMY JK e HUPY Am , rue cpeaiiHil 

3 



yrJJOBOH MOMenT, BIIOCHMbtH '!aCTHueH 6opa npH 3 HeprHH 60 Mss, yJKe paseH 15 t 
Vt30MepHOe OTIIOWe~!He a OKa3aJIOCb TaKOrO lKe nOpSIAKa, 'ITO H B peBKUHSIX C 

-4 
nerKHMH '!aCTHUaMH H COCTaBJISIJIO ~ 4•10 , 

nonyqa JIOCb, 'ITO H3 0MepHbte OTHOWeHHSI MBJIO 3aBHCSIT OT Cpeanero MOMeHTa, 

BHOCHMOrO HaJieTaiOWHMH '!aCTHUaMH, H 3TH OnbiTHble AaHHbte npOTHBOpe '!HJIH npen

nOJIOJKeHHIO 0 60JiblllOM 3Ha'leHHH CnHHa H30Mepnoro ypOBHSI Sl!lpll 
242 Am 

4To6bt cnenaTb 6onee onpenenenHble BbiBO!lbl o senH'!HHe cnHHa, npencTaBJISI-

JIOCb HHTepeCHbiM cpaBHHTb noBe.QeHHe H30MepHbiX OTHOWeHHH B cnyqae CnOHTBHHO 

nenSIWerocSI H 3 0Mepa 
242 Am 

H s cnyqae o6bi'!HbiX H30Mepos, nony'le-HHbiX s paa-

JIH'lflbiX p eaKUHSIX H y KOTOpbiX H3BeCTeH CnHH H30MepHOrO ypOBHSI. 

8aJKHO 6biJIO TaKJKe nposepHTb BJIHSIHHe ne<\>OpMaUHH Sl!lpa Ha H30MepHble OTH~ 

WeHHSI, nOCKOJibKY Ha HX noseneHHR B 3aBHCHMOCTH OT yrnosoro MOMeHTB 6oM6ap

!lHpytoUleli '!aCTHllbl MoryT CKa3BTbCSI npaBHJia OT60pa no npoeKUHH CnHHa Sl!lpa Ha 

ero OCb CHMMCTpHH ( OT60p no KBaHTOBOMy 'l.HCJ!y K) • 

B Ka'!ecTse TaK!!X H 30Mepos HBMH 6b1Jil! Bb16paHbl S!!lpa 190 lr 11 196 Au 

.Hnpo 
196 

Au OTHOC!!TCSI K o6naCTH c<\>epu'!eCK!IX Sl!lep, 
190 

lr - K o6nacT!I ne<t>op-

MHpOBaHHbiX, 

Ha p!!C , 1 !! 2 !l8Hbl xapaKTepHCTHKH OT.QeJibllbiX COCTOSIH.HH 3Tl!X Sl!lep H npeA-

c Tasn e Hbl HenonHble cxeMhl ax pacnaaos. 

/14,15/ 
HaoMep HPH!lHSI HMeeT cnHH 11 , nepHOAhl nonypac nana H30Mepaoro H 

OCHOBHOrO COCTOSIHIIH COCTBBJISIIOT COOTBeTCTBeHHO 3,2 'IBCB !I 12,3 AHSI, 06a 3Tll 

cocTOSIH!ISI B peaynbTaTe K - aaxsaTa nepexonSIT Ha ypOBHH S!Apa 
190

0s , 

114,16/ 
V1 30Mep 30JIOTa , KaK BHAHO !13 p!!C , 2, JKHBeT 9,7 'laca, HMeeT CnHH 

12 H KaCKBAOM y -nyqel! nepeXO.QHT B OCHOBHOe COCTOSIHHe CO CnHHOM :.! , BpeMSI 

lK!I3HH KOTOporo no OTHOWeH!IIO K f3 -pacnaay Hfl ypOBHH H30TOn a 

JllleT 6 ,2 A IHI . 

19 B 
Pt ' COCTaB-

190 
U e nbiO 3KCnepHMe HTOB 6biJIO nony'leHHe !!30Tonos lr H 195 Au B peaK-

LUIITX C pa3 JIH'!Hb1Mll 'lllCTl!Ull MK li onpeaeneHHC 3BBiiCHMOCT!I H 3 0MepH b iX OTHOWeHKH 

OT BeJIIi'!HHbl yrJIOBOI'O MOMeHTa, BHOCHMOI'O H llJieT8IOUlei1 '!aCTHU e i1 , 

B Oll'biTax u cnonbaosanucb neHTpOHbl c sne pruei1 14 Mss , 11 pOTOH bt, aei1TOHht 

19 7 
s onoTo Au , o6m·a-11 HOHbl 6opa 

11
8 . B Ka'!eCTBe Mawenei1 6btJ1H BbtGpa tlbl 

196 190 19 2 
Pt , o cr-.11111 0s H Os • Pa6oTa nposonHnacb IUeiiHbi C 1i3 0TOnbt nJ!ctTHHbi 

Ha Hei1Tp0HHOM renep A TOpe Hf-200, Ha 150 CM H 300 CM UliKTIOTpOH/lX n a6opllTOpHH 

'I 



l!JlepHbiX peaKUHll 011.fll1. 06ny'!eHHbie MHWeHH CJIY)I(HJIH HCTO'IHHKOM y -nyqe fi, JlJil! 

peracTpauaa KOTOpbiX acnoJlbaosancl! cneKTpOMeTp c KpHCTannoM NaJ c aasecT-

aoli a!j>q,eKTHBHOCTbiO. B cny'!ae peaKUHH 19 2 Os + 1 1 B aa-a a c no)I(HOCTH cyMMapHoro 

Y -cneKTpa BHa'!aJie npOBOJlHJIOCb XHMH'!eCKOe BbiJleJieHHe o6pa3yiOwerOCH 30JIOTa, 

y -KBaHTOB, 

B Ka'!eCTBe npaMepa, Ha pac. 3 npencTasnea y -cneKTp, nony'!eHHbiH B peaK-
uo 

lr 
190 

Os + d C o6pa3 0BaHHeM Ha pac. 4 noKaaaa cneKTp y -ny q efi UHH 

19 6 Au aa p e aKUHH 
192 

Os + 
11 

B. 

BbiJleneaae HHTe p ecyiOmax aac &aoTonos 
190 Ir a 

196 Au npoaa soaanocb no 

H3BeCTHbiM JlHHHHM HX c neKTpOB, a TaK)I(e no COOTBe TCTBYIOII(HM nepHOJla M nony-

pacnaaa. 

11neHTH~HKaUHH OCHOBHOrO H H30MepHOro COCTOHHHH B cny'!ae HpHJlHH npOH3 -

BOJlHJiaCb no OllHOll Y -JIHHHH CneKTpa 186 KSB. 

3 To B03MOlKHO 6binO cnenaTb 6naronapH TOMY, 'ITO nonasn HIOmaH nonH pac-

rrana ( ~ 94%) 3 TH X COCTOHHHH HJleT no uenO'!Ke y -nepeXOJlOB, npHBOJlHII(ei\ K ypOB-

HIO 186 KaB B 
19 0 

Os (pac. I), a TaKlKe 6naronap11 6 onbwoi\ p aaaaue B nepaon ax 

rronypacnana o6oax cocTOHHHH, 

B cnyqae aonoTa a aoMepaoe cocTOHHHe BbiileJIHJIOCb no y -JIHHHH 148 K s B , a 

OCHOBHOe COCTOHHHe - no CyMMe JIHHHH 330 H 355 KSB ( a TH JIHHHH B HallleM c n e KTpe He 

p aapeweHbi). Bbi'!Hcne Ha e aaoMepHbiX oTaoweHHH npoaasonanocb c y'leT oM oco-

6eHHOCT ell CXeM pacnalla, KOS~~HUHeHTOB BHyTpeHHeH KOHBepCHH H a~~KTHBHOCTH 

y -cneKTpoMeTpa. 

OcHOBHbie peaynbTBTbi HaMepe HHH a ax o6pa6oTKH aaHeceHbi B T a6na uy . B Hei\ 

np e JlCTaBJieHbl THn bi pe8KUHH, SHeprHH H cpeJlHH ti MOMeHT, BHOCHMbiH HaneT810Il(HMH 

'!BCTHUBMH, a T B KlKe nony'!eHHbie B onbiTax a aoMepH bie OTHoweHHH. To'IHOCTb p eaynh

T BT OB OU e HHB8eTCl! B 10%. 

lln11 Cp8BHeHHII C nony'!eHHblMH Jl8 HH blMH no H3 0TOnaM 
190

Jr a 
19 6 

Au B T a6-

JIHUY 38HeCeHbl BeJIH'IHHbl H30MepHbiX OTHOWe HHll JlJIH CHOHTaHHO nenmuerOCH H3 Q-

Mepa 

lr 

242 Am 

Ha npa aeneHHbiX naHH bi X san ao, 'ITO 

a Au c pocToM cpenHero MOMeHTa 

a 
BeJIH'IHHa ~· 38MeTHO p aCT e T llJlll 

a 
OCH• 

BHOCHMoro 'IBCTHuell . TaK, nnH 

3 0JIOTa npa H3 MeHe HHH , OT 5'1! no 15-fi H3 0Mepaoe OTHOWeHHe yBeJIH'IHB8eTCH 

H8 nopHllOK, 

5 



Ta6nHua 

a 
P e aKUHH 3 a epr HH C p eAHHfi Yl3oMep aoe OTHOllle HH e a=~· 

'18CTHU, BHOC H Mhiil a OC H. 

M 3B MOMe HT 190 lr 196 A 19 6 A 242 

T 3 KCIT. u 3Kcn-, u Teop . Am 3Kc n . 

7 1 < 0,7· 10-2 0 , 1 ·10-2 1,5 '10-41121 
p,n 

11 2 

10 3 0 ,5 . 10-2 1,7 · 10-2 3 ' 10-411 11 

d, 2n 12 4 1,2· 10- 2 4 •10-41 111 

14 5 2,ti . 10-2 3,2 ·10-2 

n,2 n 14 7 7,9 ·10- 2 3 ·10-2 5 -1 0- 411121 

50 28·10-2 

II 55 3 1 · 10 - 2 

B, a3n 
60 15 36. 10-2 80 '10-2 4 · 10- 4 / 13/ 

65 34 •10-2 

llnH Ae~OpMHpOB8HHOPO HApa 
I 90 

Ir TaKme aa6n iDnaeTCH xapaKTepHwA poeT 

a ITpH yBeJIH'leHHH cpeAHero MOMeHT 8 

B T a6nHue npHaeneHhi T aKme pe3ynbT 8 T hi TeopeTH'leCKHX oueaoK aemi'IHHhi 

196 
H30Mepaoro OTHOllleHHH nnH Au • Pac'leTbi npoBOAHJIHCb MeTOAOM KacKanHoA 

/ 17 I 
CT8THCTHKH , llnH napaMeTpa, XapaKTepH3yiDIUero 38BHCHMOCTb ITJ!OTHOCTH ypOB-

aeA OT CITHH8, 6binO Bb!6paHO 3H8'leHHe a = 5. npoHHUBeMOCTb T p npH paC'leTe 

peaKUHH 
192 

Os + 
/18/ 

Bhi'IHCJ!HJI8Cb ITO npH6JIHmeHHOA ~OpMyne , 3neCb He 
I I 

B 

c TaBHnacb uenb nony'l e HHH UH~poaoro cornacHH c 3KCnepHMeHT OM, 'I ero MO~<Ho 

6binO 6bi no6HTbCH cooTBeTcTayiDIUHM rron6opoM n apaMeTpoa. OcHOBHbiM mwHeTC51 

TO , 'ITO npHBeAeHHhle pac'leTw y6enHTenbHO yKa3hlB8IDT Ha 38KOHOMepHwil poeT 

H30MepHoro OT HOllleHHH c yaenuqeHHeM cpenHero MOI'vteHTa , u 3TO cornacyeT-

CH CO CT 8THCTH'leCKIIMH npeACT8BJieHH5IMH 0 MeX8HH3Me pe8KUHi1, npHDOAffillHX K 1130-

MepHOMy COCTOHHH!O 5UIP8 C 60JiblllHM CITHHOM ( CITHH 12 AJ151 
19 6 

Au ) , 

B OTJI!I'IHe OT 3 T oro , npH o6pa30B8HHH H::JOM e pa 
242 

Am , K8K BHAHO H3 pHC . 5 

U Ta6JIH Ubi , BeJIH'll!H8 a !!3 0M , npaKTH'l eCKH He 38DI!CHT OT TIIIT 8 p e8KUHll, T , e, 

a OCH. 
OT 

G 



.Qnn 06'b5!CHeHH5! aTOPO aKcnepH MeHTarrbHOPO cpaKTa HarrpaWHSaeTC5! SbiSOll, 'ITO 
24 2 

CITHH H30MepHoro ypOSH5! Am HesenHK, H TOrna CTaHOSHTC5! eCTeCTSeHHbiM rro-

seneHHe H30MepHOro OTHOWeHHH. npH aTOM Manoe 3 H8'1eHHe -4 
a (10 ), KBK ITOKa-/ 19 / 

3aao s pa6oTe , MOlKHo o6'bHCHHTb ShiCOKoil aHeprHeil ( "' 3 Mas) H30Mepaoro 

COCT051HH51 Hnpa llpH Mancil BerrH'IHHe CITHHa. 

TaKoe 3Ha'leHHe aHeprHH soa6yJKneHHH aaxon«TCH s xopoweM cornacHH c 
24 3 242 

EH3 =2,9:t_0,4 Mas nrrH peaKUHH Am (n,2n) Am , rne aaeprHH oueHHaanacb 

no H3Mepeaaoil pa3HHUe s noporax peaKuHil , senyruHx K o6pa3 osaHHJO ocaoaaoro 

H .1130Mepaoro COCT051HHil . npu H3y'leHHH peaKU.IIH 241 Pu ( p, 2n) 240 Am. 121 I. npuso

A51!Ueil K o6pa3osaHHJO H3secTaoro c noHTaaao nen51!Uerocg 1!3 0Mepa 240 Am naeTCH 

3Ha'leHHe E 
113 

= 3,0 ±.0,3 Mas. 

B HaCTOHIUee speMH OCTaeTC51 HeH3SeCTHOH ilpii'II!Ha 6orrbiUOro 38npeTa (He 
12 

MeHee 10 ) ITO OTHO!UeHHIO K I!CnycKaHHIO y -KS8HTOB 113 1130MepHbiX COCTOHHHH. 

Bo3MOlKHo, 'ITO 3TOT 3arrpeT o6yc nosneH 6onbwoil pa3HHUeil s necpopMaUI!Hx HnPa 

S OCHOBHOM H H30MepHOM COCT05!HII51X. 

AaTOpbi 6naronapHhl B.A. fao3neay 3a p a6oTy no XIIMH 'IecKoMy ShineneHHJO 

3onoTa, a TaKJKe H.<P. X apHcoay 3a noMOIUb K npoaeneHI!II aKcnepHMeHT oa . 
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