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. /1-3/ 
. 8 pa50T8X. · OTIIIC8Hbl 9KCnepllMeHTbl no CllHTe3y CTIOIIT8HHO .UenSI-

lllllXCSI npo.UyKTOB C OTHOCIITenbHO 5onblllllMH BpeMeH8Mll' )l<ll3HH 1 nony'leHHblX 

5 ·5 .22 Ne' 11. 0 
npll OM ap.UllpOBKe BllCMyTa 1 ypaHa ll TOpllH IIOH8Mil u 

ll 
10 n . . aa. npo5HilKe c HaKnOHHOH MHllleHb!O, CnoHTaHHO .uenSillllleCSI. npo-

.UyKTbl C nepHO.U8Mll nonypacna.ua.'"' 60 CeK'; 1,4 Mllll ll 2,6 MIIH 5btnll ll.UeH-' 

:rn!JlllUHpoBaHhi KaK H30TOnht
2

.
28

. Np 
221 

Np ) , 
232 Am I{ 

234 Am 

COOTBeTCTBeHH01 IICXO.UH H3. Bll.U8 ljlyHKUIIH B035y)K.UeHHhlX peaKUIIH 

2o9lli ( 22Ne; 3_ 4 0 ) 22sNp ( 221Np ) : 23oTh ( toB, Bn) 232An{: 

( 10 B, 6 ri · ) 234 Am · H nono)KeHHSI. IIX M8KCHMYMOB, 

~ueHKH naputian~~hiX nepuoa~B cnouralinol'o .ueneHHH . .unSI ocnoBHhiX 

COCTOHHIIH 9TIIX. He'leTHO-He'leTHblX SI.Uep, npOBe.UeHHbte C 1iCTIOnb30B8HHeM 
. . . . . /4/ 

5apbepoB .ueneHHH, pacctiHTaHHhiX Bafionoif 11 BllnKHHCoHoM . · , .uaJOT aua-

8 12 . 
tieHIIH Tsr · B.o5naCl'll "' 10 - 10 ner (eM. ra5n, 1)• 

Ha5nJO.uaeMoe noaroMy ua 

r11 npouuuaeMocrn 5apbepa .C "' 

. . 

OTI.hiTe CTOnb CHnbHOe yBenu'teHHe Bep051THOC-

13 17 . 
10 .. - 10 pa3) MO)KHO ,05'hHCHHTb yMeHb-

. . . - . . ; . 

llleHHeM 5apbepoB OTHOCHTenbHO .ueneHIISI 51.Uep Ha B,enH'IHHY 1,9-2,3 M SB, 

3 



~ .•. 

Ecnn Ha6monaeMLie B BblliieyKaaaHHbiX peaKunnx aKTbl neneHnn o6yc-

noBneHbl cnoHTaHHhiM .neneHneM nnep: 228 Np 1 
2 ~ 2 Am n 

234 Am na . 

ocHoBHoro cocTOSIHRR1 TO ero nonn ncxonn na oueHoK ceqeHnn o6paaoBaHnn 
-3 . ,;.4 

aTnX nponyKTOB B yKaaaHHbiX peaKunnx onpenennnach obi KaK 10 - 10 oT 

o6ruero pacnana aTnx aciep, 

· EcTeCTBeHH01 qTo TaKaS! aHoMannn B cnoHTaHHOM nenennn Heqe THbiX 

Sinep B aToll: o6nacTn . ohwa obi 6onee peaKo Bblpa)l{eHa y cocenHnx nnep 

n ocol5eHno qeTno-qeTHbiX naoTonoB, RMeJOrunx 15onhwnfi napaMeTp nennMoc­

Til Z 2 / A • OnHaKo B aKcnepnMeHTax npn o6nyqennn ToncToll: MllWeHn 

CBilHUa ll0118Mil 22 Ne • aneprnn KOTOpbiX Obma noc~a~oqnoll: 'nnn ol5pa-

30B8HilS! ll30TOITOB 227 U ll 226 U B peaKUilSIX . 208 Pbe 2 Ne,3n) 22 U 
n 2ospb ( 22 Ne, 4n 226u 

nennrunec n nponyKTbl nn B MRHYTHOM 1 nn 

< 221u ./Kil3Hil •, .. '·' ... ·:" HCllbiTbiBae.T, . a 

1 ne nal5nJOnannch cnonTanno 

B ceKynnnoM nnanaaone BpeMen · 

pacnan c T1j 2 . = 78+18. c~51 1 
a 2 26 l.J _. nomKen RMeTh, no ouenKaM, nepnon. nonypacnana . Ta :"' 

'~ . . . . 

0,6 ceK), TaKne. peaynhTaTbl ne nponmopeqaT .rpyl5ofi aKCTpanonnunn n 
n; . 

npencKaaaH!f.SIM nepnonoB cnoHTaHHor0 · neneHnn cooTBeTCTByJOrunx. nao-

TonoB ypaHa 1 .cor nacHo KOTOpbiM naoToiThl •
22 6 U · n·

227
-·. U non)I{Hhl 

. '• ' . . ' . . . .. . 14 17 18 .. 
nMeTh r:rapunanhHble ·nepnonhl "' 10 ceK n "'•' 10 · ·- 10 ,ceK• ·IToaTo• 

MY npnBeneHJ.Ible B Ta6n,l, oueHKil nepnonoB cnonTaHnoro neneHnn_naoTonoB 
228 232 284 . . . 

Np ,J ': Am n' · Am , no naineMy MHeHRI0 1 • He non)I{Hbl conep-. ; . ~ . 

)!{8Th cnnwKoM 15onhwnx own6oK. IToBbiWeHHYJO BeponTHOCTh nenennn BbilUe-

yKaaaJIHbiX .naoTonoB nenTyHRSI n aMepnunn MO)I{HO oo'bSICHilTh nenenneM 

Sinep ll3 B03oy)l{ll9HHOrO COCTOS!HilSI, 
.. · ..... : . . /2 3 6/ 
PaHee naMn Y;KB3biBanoch ' ' . , .. qTo B03MO)I{HO HeCKonhKO 'Bapnaa-

TOB BoannKnoB~Hnn Boa6y)i{nennbiX cocTonnrill:. aTOMHbiX ·Mep · c nocneny10- .. 

runM p~cnanoM nx nyTeM neneHnn:_. . ., 
~· ~ ''·· ~ 

1. B paccMbTpeHHhiX ·si:nepnbiX peaKunnx ol5paayJOTCSI cnoiiTaJiao 

·. ~ 
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Jlensnul1eCSI 1130Mephi HenTyHI1SI 11 aMepi1UI1SI c sHeprnell ao36yJKJleHI1SI . 

. ;, 2 MsB, 0JlHaKo 1130Mephr ¢opMhi 11n11 113oMephi c 6onblli11M 3anpeToM JlnH 

: .sneKTpoMarH11THhiX nepeXOJlOB, nMeiOIII11e sHepr~IO ·so36yJKJleH11SI · "' 2 MsB 

. .11 M11HyTHhl9 BpeMeHa JKli3Hli, He Ha6niO)lani1Cb y aTOMHhiX SIJlep B STOll 

o6naCTI1, K 3HatmTenbHO MeHii>III11M BpeMeHaM JKH3HI1 npi1BOJlfiT H SKCTpanonSI­

UIHI 113BeCTHhiX Beni1'1HH Bp9M9H /Kli3Hll )lnSI CUOHTaHHO )lenSIIIIHXCSI 1130MepOB 

B STOll o6naCTI1, 

2, B SIJlepHhiX peaKUHSIX o6pa3yiOTCSI erue He R3y'lellllhie llefiTpoHOJle¢u- · 

UI1THhle li30TO!Ihl HeiiTyHliSI 11 aMepHUI1SI1 liMeiOIUI1e 3Ha'IRTenbHYIO sHepr1110 

sneKTpOHHoro 3aXBaTa, TaKn~ Mpa MoryT c 6onbiiiOll BepoSITHOCTbiO 3aXBaThi-

B8Tb K -sneKTpOllhi n npRBOJli1Tb BO Mllornx cny~aSix K BhiCOKOB036yJKJleH-

HhiM cocroSIHHSIM 5 JlO'Ieplii1X SIJlpax. OcTaHOBHMCSI noripo6llee lla aHanu3e 

STOll B03MOJKHOCTH, 

B Ta6n. 2 npeJlCTlmneHhi oueliK11 BpeMeH JKli3HH nerKux H3oTonoB 

HeiiTYHHSI-11 aMepliUI1SI OTHOCHTenbHO a - pacna)la 11 sneKTpOHHoro 3aX-

BaT a HCXOJlSI 113 SM!IlipH'IeCKliX. Beni1'1HH Slleprl1ll a - pacnaJla ( Q a 

H sneKrpoHlloro 3aXBaTa ( Q Ka ) , 3ai1MCTBOBaHHhix H3 pa6oThi BallOnhi 

/7/ . . 
11 Jlp, , Ha OCHOB8Hlll1 STHX JlOBOnbHO rpy6h!X OUeHOK MOJKHO 3aKniO.qi1Tb 1 

'ITO SIJlpa 22s Np 11 )lOnJKHhl B OCHOBHOM HCIIhiThiB8Tb a - pac- · 

naJl, l13oTon 284 Am· JlOnJKeH HCIIhiThiBaTb rnaBHbiM o6pa30M sneKTpOHHhifi 

3aXBaT~ OnHaKo u )lnSI
228 Np· . n )lnSI 

232 Am JlOriSI K -3axBaT~ JlOnJKHa 6hiTb 

3H8'111TenbHOH, 

.CpaBHeH11e pac'leTHOll _sHeprHI1 sneKTpOHHOr038XB8Ta STI1X 1130TOIIOB 

C 6apbepaMli )leneHliSI COOTBeTCTByiOIUliX llO'IepHHX Slll9P ypaHa 11 rinyTOHI1SI 

IIOK83b!BaeT, 'ITO, lleCMOTpSI Ha cyiUeCTBYIOIUyiO Heonpe)leneHHOCTb B 'npeJlCKa~ 
. . . . /4 7 8/ . 

38HliSIX· STI1X BenU'II1H 1 1 
, y. nerKHX H30TOIIOB H9IITyHliSI C· He'leTHhiM 

q~cnoM HeiiTpOHOB H c A < 228 . sHepri1SI, BhiJlenSieMaSI_ npn. K 3ax-

BaTe, ·CpaBHI1Ma C Benli'IHHOH 6apbepa JleneH11SI COOTBeTCTBYIOIUero JlO'IElpH&: 

'leTHo-'leTlloro Hnpa ( E r ) 11n11 npeBhiiiineT ee, .AHanori1'1HaSI cnl-yauuSI 

5 



C03]:l89TC5l y H30TOIIOB 8M9pHUH5l C HeqeTHb!M qncnOM HeitTpOHOB H ' ' . . . ,' . . 

COOTB9TCTBYIOIUHX JlOtlepHHX qeTJio-qeTHb!X H30TOIIOB nnyTOHH5l JlHSI M8CC .. 

A ::_ 234 · ( cMoTpH pncyuoK). 

TaKHM o6pasoM, ua6niOnaeMoe ua orrhiT!;L pe3Koe yoenuqenne oepoHT:-

HOCTH pacrrana 51/lep. H9IITYHH5l H · aMepHUHH nyreM )le~eHH5l MO)KeT 6b!Th 

o6ycnooneuo M'ruoseiiHhiM unn sanep)KaHHhiM neneuneM JlOqepuux SJ!l9~ 

ypaHa unu rrnyTOHH5l H3 B036yJKJl9HHOI'O COCT05lliH 51, o6pa30B8BUiei'OC5l B p_e­

a'ynhTaTe aneKTpoul!oro a.axoaTa MaTepnucKoro HJlpa. TaKoit. pacnan 6hm 
. . . •/2,3/ .: . :: . . . . . 

H83B8H pauee · "38II83Jlb!B8!0IUHM neneHH9M," TipH OU9HK8X B03MQ)K!IOCTH 

aarra3JlbiBaiOUiero )lenenuH cnenyeT yquThiBBTh oepo,HTHOCTh ocex nepexo)loo 

118 ypOBHH noqepHHX HJlep, ne)KBJUHe BhiUie OCHOBHOI'O COCT051HH5l IlpHMepHO 

H8 2 Mao. B raKOM cnyqae nonSI o6pa30B8liHSI ~os6y)KJleHHh!X COCTOSIHHi1 

]:l93KO B03p8CT89T H BepOHTHOCTb CHHTHSI B036y)KJleH:H5I rryTeM neneHHSI 
. -3 ... 228 -2 .. · 232 . . 

6yneT 6nusKa K Benu_qHHaM 10 nmt Np u 10 - JlnH Am •• 

llnst 234Am T8KH9 OU9liKH OCnO)KH9Hbl TeM, qTO npeJlCK83biB89Mbii1 Hau6o-

nee B9p05lTHhli1 nepHOil CHnbHO OTnuqaeTCSI OT ua6niOJl89MOI'O H8MH B 

aKCIIepHM9HT9, 

l1 T8K
0 

B03M0)KHQCTh Ha6niOJl9JIHSI )leneHHSI rrocne ~neKTpOHIIOI'O 38XB8T8 

nerKHX HeiiTpoHoJle<\lliUHTHhlX ueqeTuo--ue-qeTHbiX aTOMHhiX gnep, !iMeiO!lllfX 

6onhUiyiO auepi'HIO aneKTpOHHOI'O 38XB8 Ta, JlODOnhliO ~biCOK8, • 

Ms BbiUien3no)KeHuoro cneJlyeT, qTo B gnepHbiX peaKunax, rrpnooJlSIIUHX 

K o6pasooaHHIO usoTorroo 
228 Np 1 

232 
Am u 

284 
Am, oepo.IITHee 

ocero, . ua6n10nanoch aarra3JJ:biB8IOIUee Jleneuue B036y)KJl911HhiX cocTDSIHHfi no-

228 232p 234 p . ·. ' . ·; 
qepHHX S!Jlep U . U H U 0 o6pa30B8BUIHXCSI rrocne 

aneKTpOliHOI'O 38XB8T8, 

CneJlyeT nonqepKHYTh, qTo aana31lbiB8IOIUee Jleneune non)KHO 6onee 

penbe<jJUO rrpO.IIBn.IIThC.II IIOC"ne aneKTpOHHOI'O p8CII8Jl8 H9i1TpOHOJl9<\JHUHTHh!X 

HeqeTHO-HeqeTHhlX H30TOIIOB 0 Han6onee ynaneHHbiX OT o6naCTH CT86HnhHOC.;.. 

TH, B aToM cnyqae qame BhmonuaeTCSI ycnooHe 

6 
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6 r-----------------------------~~ 

s 

2 

I ~25 i 
·Hoccopot: vvcno, /? 

l 
3aaHCHMOCTb pacq~THhiX aenHqHH aHeprHH K -aaxaaTa H3oTonoa aMepHUHSI! 
H HenTyHHSI (nyHKTHp), ·a T8K~e·oapbepoB neneHHSI H30TOITOB nnyTOHHSI H 
ypaHa· (cnnomHaSI· nHHHSI) oT Maccoaoro qHcna A .• 
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Q 
K,3, 

(MaT. srnpa) Et (noq, .srnpa). ·> 

• . /9/ 
B norronHeHHe K HenaaHo cnenaHHbiM rpy6biM oueHK_aM BepnoBH'!a o rpa-

HHuax o6nacTeii aarraanbmaromero JleneHHSI cnenyer yKaaarb, 'ITO raKoe 

JleneHHe. 6yneT HM9Tb 6onee lllHpOKHe rpaHHUbl II nomKHO IlpOSIBnSITbCSI II 

:a cnyqae, Korna T -•> ·T 
· K.3~-: a , a Q K.a. <r-:a~. srnpa) '?. E, (noq, srnpa). 

B aaKnroqeHHe sr BhiPa*aiO rny6oKyiO 6nai'onapHOCTb aKaneMHKY 

r.H. cl>nepoay 3a rroneaHyiO nacKyccnro H psrn uemihiX .aaMe'!aHMii. 
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TadJIH~a 2 •. 3HalleHHSl BeJIHtUnt Qcl. H Q ¥: :!. .· ~JlSl pH~a H30TODOB HeDTYHUSl H a.Kepu~IDit 
3am.t:CTBOBaHHIJle H3 padOT~ [ 7], K npoBe~eHH~e MS! HHX OI{eHKH napUHallhH~X 

. . . ) 

nepHo~oB d -pacna,D;a H K-3axBata. 

. . l130.TOn : 227/11. . ; 228M . ; c.32_;;h-t.. ; . 23j,?/h. 
f ~. - __:__ .. _'f - -· -- ...___. -· ---.:,_· _ _;__o. . . :. Q ot (M3B) 

;; ! T1;2(o()(ceK) 

G IC-~. (M3B) 

: 7,950 7,460 
. . . ?, 530 

. 
6,650 . . . 

;~ 2 

: 3 65 . ' . 
x) : . 

• T1/2< (K-3axB.) :..., 104 · 
: · ce~ . . . . . 

...., 80 

4,70 

7.103 . ..., . . . . . 

""'260 
. . ....., 9.10 . ' 

\ 
. . . 

5,58 : 3,83 . . .. ' . . . . . . 
4.103 

. 
-ro4 . . . - . . . . . . . . . . . 

•--- - -·-
x) lnSI oneHKH T

112 
(K-3axB) y HeqeTHo-HeqetH~ ~ep duno B~dpaHo 

3HalleHHe .f}fT: 6,9 · [ 7 ] • 
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