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l13B9CTH01 'ITO ~ OonaCTli TmKenbiX TpaHCypaHOBblX sneMeHTOB CITOH-

' ' TaHHOe ,lleneHIIe SIBnSie.TCH O.ll~IIM 1!3 OCIIOBI!b!X TIIilOB pa,lli!OilKTIIBHOI"O pac-

llll.llll H.llep. 

3KCITepi!M9HTanb.Hbl9 .llllHHble 0 BepOHTHOCTSlX CITOHTaHHOI"O ,lleneHI!H 

. ~ ) 1 I I 1 I . 12 3 4 I 
1!30TOITOB KamrcpOpHIIH 1 cpepMIIH II 102-I"O sneMeHTil 

1 
' ITOKa3anH, 

'ITO HapSl.llY c o5umM yMeHbllleHueM nepno.lloB crroHTaHHoi"o .llenenrrsr c poe-
. 2 

TOM· napaMeTpa Z /A o5napy)I(9HO pe3Koe yMeHblll9HIIe nepno.llOB .llenemrsr 

y SI.llep C 'IIICnOM '· HefiTpOHOB N > 152 • .Unsr oobHCHeHHH 8TOI"O cpaKTa, a 

TllK*9 pH.llll .llPYI"IIX CBOfiCTB H.llep B 8TOfi OonaCTII Oblna BBe,lleHa ITO,llOoonoq

, Ka c qucnoM n~fiTpoHos' N , paBHhiM 152, 

• He.llaBno 5epKnueBCKasr I"pynna nony'!Hna HOBble .llllHHhle o cTaoHnbHoc-

,~., 244F 246 Fm 248F 151 Til nei"KIIX II30TOITOB · 't'epMIIH m 0 m II 1!30TOITa 

252 141 
102 ITO OTHOlll9HIIlO K CITOHT8HHOMY ,lleneHI!IO, B 8Ti!X paooTaX ITOKa-
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aaHo, 'ITO rrpH yMeHbllleHHH 'IRena Heil:TpOHOB ( N < 152) y H30Torroa Fm 

H 1 02-ro aneMeHTa aepOSITHOCTh CllOHT8HirOf'O neneHHSI B03paCTaeT 6onee 

pe3K0
1 

'!eM 8TO rrpeACK83b!BaeTCSI H8 OCHOB8HHH 8KCTparronSIUHfi 1 OllHp810ll!HX

CSI H8 MOAHtPHUHpOBaHHYJO JKHAKOKarrenbHYJO M<;>Aenh C y'IeTOM HHAHBHAyanbHOfi 

. /6/ 
CTpyKTypbl SIAep 

Hay'l:eHRe BnRSIHHSI rrono6onO'IKH N =152 Ha BepoSITHOCTb crroHTaHHoro 

neneHHSI O'IeHb B8JKHO B CBSI3H C paCCMOTpeHReM BOilpoca 0 I'p8HHU8X OCTpO

Ba CT85HnbHOCTH CBepXTSIJKenbiX SIAep. 

H acTOSill!aSI pa5oTa 5bma rrpenrrpRHSITa c uenhJO rrpoBepKH BnHSIHHSI non-

o5ono'l:KH N =152 Ha crroHTaHHoe neneHHe R30TOITOB Fm C 'IHCnOM HeMTpO-

HOB N < 152. 

MeTOAHKa aKcrrepHMeHTa 

llmi CHHTe3a H30TOilOB 4JepMHSI 5binH Bbi6paHbl cneAyJOll!He paHee H3y'IeH-

Hbie peaKUHH: 
233 ( 18 246 

U 0, 5n) Fm 

2 38 16 24 8 
U( 0 ,6n) Fm 

238U(t80, 6 n) 250Fm. 

B Ollb!T8X pei'HCTpllpOBanRCb OCKOnKH CllOHT8HHOI:'O neneHHSI CHHTe3npyeMb!X 

SIAep. 

3KCilepnMeHTbl IlpOBOAIWHCb Ha BHyTpeHHeM H Bb!BeAeHHOM Ily'IK8X 

310-caHTHMeTpoaoro UliKnoTpoua JlHP OHHH c rroMOlllbiO rrpo5unKa c HaKnou.- . 

• /2/ • B " HOH MHIIleHb!O H peaKUHOHHOH KaMepb! C AHCKOMo peaKUHOHHOll KaMepe 

SIApa-rrpOAyKTbl peaKUHil: 1 Bbi5HTbie H3 MHll!eHH 1 C05HpanHCb Ha aniOMHHHeBbiM 

C50pHHK
1

. KOTOpbifi C IlOMOll!b!O 12-aaXOAHOf'O M8nbTHfiOKOf'O Kpec:ra rrepeMe

ll!anCSI ua orrpeneneHHbiil: yron H ycTaHaBnnaancSI rrocnenoaaTel!bHO rrpoTHB on-
• 

HOI'O H3 11 TBepAOTenhHbiX AeTeKTOpOB (pnc.1), 

4 



K UHmel!pamopy + I 
• 

f77DKQ 

0~~ 

·~=== 18 

PHc.l. CxeMaTH'lecKoe H3o6ptpKeHHe peaKUHOHHoii: KaMephr. 1 - BBKYYMHasr ¢onh'ra-nornoTHTe1Ib, 2 - KacceTa, 

3 - MHIIIeHh 1 4 - . .QmmeKTpH'leCKHe .QeTeKTOphi, 5 - .QHCK,. 6 - ¢onbra-c6opHHK, 7 - BBKYYMHaSI 
¢onhra, 8 - UHnHf.I.QP ct>apa.nesr, 9 ..:: aneKTpOMBI"HHT, 10 - KaMepa. 



BpeMSI nepe6poca c6opHHKa cocTaBnSino "" 0,1 - 0,2 ceK. BhiJlep*KY 

c6opHHKa nepeJl Ka)KJlblM )leTeKTOpOM MO)I{HO 6binO BapbHpOBaTh B WHpOKHX 

npeJlenax c noMOIUhiO cxeMhi aBTOMaTHKH (8 JlHanasoae ~ 1 ceK) • 

.UnSI, CHH)I{eHHSI ifloHa OT JlOnro~HBY~~X rlpOJlYKTOB 1 HCnhiTbiBaiOIUHX cnOH

TaHHOe Jleneane, nponsBOJlHnocb aBTOMaTH'iecKoe CMerueane yqacTKOB JlHCKa

c6opanKa • .UnSI nyqwero oxna*JleHHSI MHWeHH n 5aKyyMHhiX if>onhr..;nornoTnTe-
, ' ' . 

nefi o6beM KaMephi sanonHSincSI renneM JlO JlaBnemin 8-10 MM pTyTHOI'o cTon-

6a. 8TO,He BnHSinO Ha aiflifleKT~BHOCTb c6opa_SIJlep OTJla'iH 1 TaK KaK paCCTOSI-

. HHe OT MHWeHH JlO JlHCKa-c5·opHHKa COCTaBnSinO "' 3-4 MM, B Ka'ieCTBe )le-

' 
TeKTOpOB ~CKOnKOB JleneHHSI ncnonb30BanHCb nnaCTHHKH H3 CniOJlhl MyCKOBHT, 

84J ifleKTHBHOCTb pei'HCTpaUHH OCKOnKOB )leneHHSI B TaKOH I'eOMeTp!IH "" 0 17, 

DoTO~ HOHOB H3MepSinCSI BaKyyMHhiM U!InHHJlpOM lt>apa)leSI, noMeiUeHHhlM B 

Mai'HHTHOe none C HanpSI)I{eHHOCTb!O 6onee 200 9pCTeJl, DOJli'OTOBKa )leTeKTO-. 

, poB K pa6oTe n o6pa6oTKa !IX npoBOJlHnach no paaee paspa6oTaaaofi B fla6o-

17 8/ 
paTOp!IH · MeTOJlHKe ' • 

8KcnepnMeHThl H pesynhTaTw 

B COOTBeTCTBY!Olll!IX p_eaKUIISIX no OCKOnKaM cnOHT8HHOI'O ,UeneHHSI 6binli 

H3MepeHhl nepHOAhl nonypacna)la npoJlyKTOB peaKUHH 1 a. TaK)I{e H3y'ieHhl if>YHK

UHH B036y)I{,UeHHSI ipeaKUHH 1 npHBOJlSIIUHX K o6pa30BaHHio H30TOnOB iflepMHSI-248 

H iflepMHSI-'248, 
250 

B cnyqae Fm Ha npo6HHKe C HaKnOHHOH MHW9Hb!O 6hinO C)lenaHO 

HeCKOnhKO 1 ,5-'laCOBhiX o6nyqeHHH B6nH3H MaKCHMyMa iflyHKUHH B036y)KJl9HHSI 

238 18 250 
peaKUHH U( 0, 6n) Fm C nocneJlyiOIUHM H3MepeHHeM BepOSITHOCTH 

CnOHTaHHOI'O JleneHHSI SIJlep iflepMHSI-250, 
233 . 2 

1. <t>epMHfi-248. MHweHh H3 U Tonmnaofi 1 Mr/cM , uaaeceaaasr ua 

8-MHKpOHHyiO aniOMHHHeByiO iflonhi'y, o6nyqanacb Ha ,BhiBe)leHHOM ny'l:Ke HOHa-

18 ' 
· MII 0 npn 9Hepi'HSIX 1 6nH3KHX K MaKCHMYMY iflyHKUHH B036y)I{JleHHSI peaK- . 

UHH 233U (·,so, 5n) 246Fm 
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B JlaHHhiX aKcnepRMeHTax c6opHRK BhiJlep)KRBancSI HanpoTRB MRWeHR 

R Ka)KJlOI"O JleTeKTopa no 1 16 ceK.· 

246 
PacnaJl SIJlep . Fm JlOn)KeH 6bm npoRCXOJlRTb B ocHOBHOM Ha 5-TR 

nepBbiX Jl9TeKTOpax, no a<jl<jleKTY Ha cne)ly!OWRX JleTeKTOpax MO)KHO 6hUIO 

OU9HRTb <jJOH1 o6ycnoBneHHbifi llPYI"RMR JlOni"O)KHBYWHMH cnoHTaHHO )lenSIWH

MRCSI llpOJlYKTaMH, .llnSI KOHTpOnSI Sa <jJOHOM Ha nepBOM Jl9T9KTOpe CHMMeT

pR'IHO' C HHM 6bin llOCTaBneH JlBeHaJlUaTblfi JleTeKTOp. no acp<jleKTy Ha noc

neJlHHX Jl9T9KTOpaX OU9HHBancSI <jloH1 o6ycnoBneHHbifi. KOpOTKO)KHBYWHMH CllOH

TaHHO-JlenHIUHMHCSI HSOMepaMH1 a TaK)K9 JleneHn:eM npn:Mecefi ypaHa B Jle

T9KTOpaX H C60pHHKe HefiTpOHaMH, 

2aau 
KoHTponbHbie onhiTbi npn: o6ny'leHn:R 

11 18 
n:oHaMn: B n: 0 npn: 

Manofi aHepi"n:n: noKasann:1 'ITO aToT <jloH HesHa'ln:TeneH no cpaBHeHn:ro c a~ 

<jleKTOM Jl8HHOfi peaKUHH H CHMMeTpR'IeH OTHOCHTenbHO llY'IKa HOHOB, 

Ha pn:c,2 npeJlCTaBneHa <jlyHKUHSI Bos6y)KJleHn:SI peaKUHR 

233
U ( 

18
0, 5 n) 

246 
Fm 1 n:sMepeHHaSI no ocKonKaM cnoHTaHHOI"O Jlene-

.Hn:SI 
246

Fm 1 pacnaJl KOTopoi"o n:JleT c T~ = 1 12;!:0,4 ceK (pn:c.3). OcHo-

BaHReM JlllSI TaKOI"O SaKni0'19HHSI Cny)KHilH: BUll <jlyHKUHU BOS6y)KJl9HRSI. peaK

UHR1 llpRBOJlSIIUefi K o6paSOBaHRIO 1 12-ceKyHJlHOfi CllOHT~HHO-JlenSIIUefiCSI aKTUB

HOCTH1' llOnO)K9HRe ee MaKCUMyMa ( <S 94 MaB) H COBilaJleJme rrepHOJla rrony-

246 
pacnaJla aTofi aKTHBHOCTU c nepROJlOM nonypacnaJla Fm , 

MaKCRManbHOe cetieHn:e aTofi peaKURR no BbiXOJly ocKonKoB cnoHTaHHo

-33 2 
I"O JleneHHSI OKasanOCb 6nHSKHM K 4•10 CM , PaC'I9TH8SI BenH'IHHa C9'19HHSI 

246 -32 2 /9/ 
o6pasoBaHHSI SilleR Fm 6nH3Ka K 7•10 · CM • B pa6oTe Ha6nroJlancSI 

246 . -32 2 
a· -:pacnaJl Fm 1 o6pasyromei"ocSI. B aTofi peaKun:n: c cetieHn:eM- 6 ·10 eM • 

lis COBOKYilHOCTH 9THX 9KCilep!iM9HTOB MO)KHO SaKniO'IHTb1 'ITO a -pacrra)l-

npouecc Pacnalla
, :--,Jlep 246 Fm . npHMep~~ B 15 paS 6onee BepOS!THblfi .n. 1 '19M 

" " 246 
cnoHTaH~o.e JleneHHe, CneJlOBaTenbHo1 nepn:OJl nonypacnaJla SIJlep Fm oT-

HOCHTenbHO CllOHTaitHOI"O ,neneH!iSI OKaSbiBaeTCSI paBHbiM -20 CeK1 'ITO Xo

/5/' 
powo co!:'nacyeTCSI c .naHHhiMH pa6oThi HypMHH u Jlp. • 
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2, c!>epMufi-248, Ha npo6HuKe c HaKnOHHOfi MumeHbi0/.2 
1 

o6pa3eu ypaHa-238 

. 2 ( 0 . 
TOnl!lHHOH "" 800 MKI"/ CM npn yrne HaKnOH8 12 STO COOTB9TCTByeT scjJcjJeKTHB-

. 2 . . 
. HOM TOnlll~IHe "" 3,8 Mr/ CM ) o6ny'lanCSI . HOH8MH

160 npn pa3nll'1Hb!X ::me pi"llSIX 

IWHOB, BpeMSI o6ny'leHHSI MHlll9HH II nonHoe Bp~MSI pei"HCTp8UHH OCKOnK0!1 

CllOHT8HHOI"O aeneHHSI 4-MSI CTeKnSIHHbiMH ll9T9KT0p8MH BbJ6HpanHCb OllHH8KO

Bb!MH -paBHbiMH 2-M MHHYT8M, Tipu 9TOM Ha6moaanHCb n'pollyKTbl CllOHT8H 

H~ro aeneHHSI Siaep c . T Yz = 32~6 ceK ( puc,4) ,· 'ITO cooTBeTcTBye~ Ha6nro-

aaeMOMY nepuoay a -pacnaaa 
248 Fm , 

B Ta6nuue 1 npellCTaBneH Bb!XO.U OCKOnKOB nen~Husi B STOll peaKUHH 
16 

B 38BHCHMOCTH OT 9H9pi"HH HOHOB 0 

8HeprliSI 

.HOHOB 
16 0 

(MaB) 

98 

105 

112 

Ta6nuua 1 

TI onHbiH noToK IIOHOB 
16 0 H8 MHlll9Hb 

5•1o
17 

10•10
17 

3,5·10
17 

BbiXOil ocKonKOB 

aeneHHSI 
248

Fm 

13 

84 

11 

3aBHC!!MOCTb Bb!X01l8 peaKUHll OT SH9pi"iiH HOHOB 
16 

0 u3-3a 6onbmofi 

TOnl!lliHbl Miilll9Hii, 9CT9TCTB9HHO .OK838n8Cb 6onee llliipOKOH 1 '19M 06bi'IHbl9 

ljlyHKUilli B036y)Kil9HHSI ucnapuTenhHbiX peaKUJiH, I1oJIO)K9Hiie M8KCHMYM8 STOll 

¢lyHKUiili II H86niOil88MbiH nepiiOil nonypacnaaa IT03BOnSIIOT HaM C'IIIT8Tb 1 'ITO 

. 238U(I60, 6n.·)248.F.m /10,111, ..... 
Mbi aMeeM aeno c ii3BeCTHoil peaKuuefi 

B cuny HeKoToporo pa3nH'IHSI aanHbiX o Benli'IHHe ce'leHHSI aTofi peaK-

/1011/ u • 

uaa ' anSI aanbHeumero paccMOTpeHIISI 6bmo B3SITO ycpeaHeHHOe 3Ha-

-31 2 
'18 Hll9 a paBH09 6 •1 0 CM , 

11 



B tlaHHblX OnbiTaX MaKCIIManbHOe c·e'l:el!rre peaKUIIII no BbiXOilY OCKOn-

-34 2 . KOB CnOHTaHHOI'O aeneHUSI OU9HIIBanOCh paBHbiM "" 1•1 0 CM , . 8TO, npHBO-
248 1 

llHT K BeposrTHOCTH cnoHTaHHoro aenel!rrsr rraoTona Fm "'-
. 6·103 

248 
COOTBeTCTByeT nepHOilY CnOHTaHHOI'O aeneHHSI Fm- 60 'IaCOB, 

, 'ITO 

250 
3. CllepMrrif-250 • .Unsr nony'l:el!rrsr Fm ( T~ = 30. MHH), KaK y:>Ke yKa3biBa-

nOCh 1 npOBOtlHnHCh HenpepblBHble 1 ,5-'l:aCOBble 'o6ny'l:eHiHi, KaK B MaKCIIMyMe 
238 18 250 /12/ 

tPYHKUIIII B036Y:>KileHrrsr peaKurrrr · U ( 0 , 6n ) Fm . , TaK rr 

nprr &Hepr-rrrr no HoB HecKonhKO BbiiUe ( E 18 0 103-104 MaB>". 06nyqanacb 

TaKaSI :>Ke ypaliOBaSI MIIIU9Hh1 'ITO ll B OIIbiTaX no II3Y'I9Hll!O cnOHTaHHOI'O )lene-
?48 . - .. 

Hrrsr ~ Fm • Y'IrrTbiBasr ManyiO BeposrTHOCTh cnoHTaHHOI'o. aeneHrrsr ·SIIlep 
25° Fm , o6ny'l:eHHe ypaHOBOH MIIIU9HH npOBO)liinH 6onbiUHMII TOKaMH IIOHOB 
18 ' 

0 ( llO 100 MKa), 3aTeM MIIllleHh 6biCTpO II3BneKanacb II3 IIp06HHKa II B 

KOHTaKT c Heif noMeiUanrrch TBepaoTenhHbie aeTeKTOpbi (cTeKno rrnrr cniOaa- · 

MYCKOBIIT), CMeHa tleTeKTOpOB npOBOilHnacb BHa'l:ane 'l:epe3 1-1 ,5 qaca. ,Unsr 

orrpeaeneHHSI $OHa OT llPYI'IIX npOJlYKTOB CIIOHTaHHOI'O tleneHIISI (B 'l:aCTHOC-

TII, 
246

Cf ) rrocne 9TIIX II3MepeHHH 9KCII031IUllSI ll9T9KTOpOB yBenrr'l:HBa-

naCb llO 8-10 'IaCOB, 06pa60TKa 9KCneprrMeHTanhHblX tlaHHbiX noKa3ana, 'ITO. 

aonsr pacnaaa sraep 
2 5° Fm nyTeM cnoHTaHHor-o aeneHrrsr Mana rr cocTaBnsreT 

-6 
BenH'l:HHy - 6•10 1 'ITO COOTBeTCTByeT nepHOilY cnOHTaHHOI'O )leneHHSI 

H30TOna
25

°Fm "' 10 neT, 

06cy:>KtleHrre peaynhTaTOB 

Ha prrc. 5 npeacTaBneHa aaBrrCHMOCTh neprroaoB crroHTaHHor-o aeneHrrsr 

'IeTHO-'IeTHbiX rraoTonoB OT 'l:rrcna HeifTpOHOB . ( N) B srape • 

.Unsr rraoTonoB ljlepMrrsr noKaaaHbi aHa'l:eHrrSI, nony'l:eHHbie B pa6oTe Hyp
/5/ 

MIISI II Jlp, , II HaiUII peaynhTaTb!, 

12 



Pnc.5. 3aBHCHMOCTh 'nepnOAOB cnoHTaHHoro AeneHnH · qeTHO-'leTHhiX HAep 

OT qncna neii:TpoHOB N • (PesynhTaThi paooThi 
151 

nnH nsoTo-

noB 244 • 246 • 248 Fm nsoopa)KeJibl qepHb!Mll Kpy)KK8Mll, A -
pesynhT8Tbl H8CTOHIUeii: paOOTbi), 

13 



ffll 
B Ta6nuue 2 aaHw npeacKaawnaeMwe Baftonofi u YunKHHCOM ne-

pHOJlhl CllOHTaHHOI'O JleneHHH JlnH H30TOIIOB cpepMHH B cpaBHeHHH C 3KCllepl!:

MeHTanbHhiMH 3Ha'JeHHHMH, 

Ta6nuua 2 

Depuon cnoHTaHHoro neneHHH 

J130TOII DpencKaaai!IIH PeaynhTaTbi HacTonman 
CHCTeMaT!lKll /6 I pa6oTbi /5/ pa6oTa 

244 Fm "' 10 JlHefi (3,3+0,5) MCeK 
246 Fm 

-- - I , 

"' 1 ron. ( 15+5 ceK) 1ceK "'20, CeK - I 
248Fm 

"'5 neT ( 10+5) qac "'60 'JaCOB 

;.,-· 

250 Fm 
"'30 neT - "'10 neT i 

'' I 

J13 cpaBHeH!lH BllJlH0 1 'JTO 3KCllepHMei!Tanbl!bie BenH'JHHbl, IIepHOJlOB CllOHTaH
i 

HOI'O JleneHHSI nei'KHX ll30TOllOB cpepMHH, HeCMOTp5I Ha HeKOTOpble pa3n!l'JHH 
' 1 

B naHHbiX, cucTeMaTutJecKn HIDKe rrpencKa3LIBaeMLIX, XapaKTepuo, 'ITO npu 
' 

ynaneuuu oT rr,ono6ono'JKH N = 152 pacTeT OTKnon~uue aKcnepuMeuTanhHLI:X 

• . /6 I .,. , 
3Ha'JeHUll IIepUOJlOB OT 1Ip9JlCKa3hiBaeMbiX CHCTeMaTUKOll , vTO pe3KO~ 

naneuue nepuonoa c yMeHhlllenueM N nnH SIJlep c N < 152 ua6monaeTcSI i 
I 

u y uaoTonon 102 aneMeuTa, 8ToT cpaKT MO)!(eT cny)!(l!Th yKaaauueM ua To, 

6 B u u y /6/ 6 'ITO o ono'Je'JHLie rronpaBKll, BBenenHLie auonoH 11 u'nKnucoM B apb-

epbi JleneHUSI nei'KHX U30TOllOB cjJepMll5I U 102 aneMeHTa, B9pOSITI!0 1 3aBbl- • 

ll!eHhl, 

KoppeKTHLifi y'l.eT o6onotJe'JHbiX nonpaBOK npu pac'JeTe rroTeuunanhHLIX 

3Heprufi SIUep O'Jel!b Ba)!(eH, llOCKOnhKY 3Tl! IIOllpaBKll B OCHOBHOM OIIpeJle

nSIIOT nann'JHHLI 6apbepoB neneuuH HJlep B o6nacTn TpaHccjJepMl!eBbiX sne

MeHTOB, a, cneJlOBa TenbH0 1 ll OTHOCHTenbHYIO CTa6IWbi!OCTb CBepXTSI)!(enbiX 
/13/ 

HJlep 

14 



H3yqeane noaeaeann nepnoaoa cnoHTaHHoro aeneHHH oonee THMenhiX 

naep npH OTxoa~ 0~ noaooonoqKH N =152 MOMeT npHBeCTH K oqnee o5oc

HOB8HHhlM OU9HK8M rpaHHU oonaCTH OTHOCHTenbHOfi CT80HnbHOCTH CBepXTH~ 

MenhiX naep aonH3H rnnoTeTuqecKofi o6onoqKH N = 184. 
' 

ABTOpbl Bblp8lli810T rnyooKyiO onaroaapHOCTb. aKaaeMHKY r.fi. ct>nepoay 

38 nOCTOHHHOe BHHM8HH9 K paOOTe, OOCyMaeHH$1 U COB9Tbl, 

ABTOpbl npU3HaTenhHbl A.r. neMUHy, IO.B. nooaHOBY 38 none3Hhle 

·aucKyCCHH, K.A. raapunoay H ero COTpyanuKaM 38 H3rOTOBneaue MHllleHefi, 

c.rr. TpeTbHKoaofi, T.H. PhioaKoaofi n A.B. Cepreeaofi 3a noaroTOBKY H 

k.·-·-o6pa6oTKY aeTeKTopoa, B.M. llnoTKO, B.H. KpalllOHKHHY H IO.B. f1ony6onpn-

HOBY 38 noMOlllb npH noarOTOBKe H npoaeaeHHH 9KCnepHMeHTOB, 

n H ~ e p a T y p a 

1. 3. Xafia, H. ITepnMaH, r. Cn6opr • .HaepHbie CBOfiCTBa THMenbiX aneMeH

TOB, Bbm, 1, M., ATOMH3aaT, 1967 r • 

. 2. B.A. npyHH, H.K. CKo6enea, E.B. ct>e<Pnnoa, r.H. ct>nepoB. ITpenpHHT 

OH.HH P-1580, ny6na, 1964. 

3~ r.H. ct>nepoa, B.H. Ky3H9UOB, H.K. CKo6eneB. A3 22, 494, 1967. 

4. A. Ghiorso, T. Sikkeland and M. Nurmia. Phy~.Rev.Lett., 18,401(1967). 

5. M. Nurmia, T. Sikkeland, R. Silva, A Ghiorso. Phys.Lett., 26B, 78(1967) • 

. 6. Viola V. and WHkins B. Nucl.Phys., ~ 65 (1966). 

7. B.rr. ITepenhirHH, c.rr. TpeTbHKOBa, H. 3aapa. ITT3 1, 68, 1964. 

8. A. KanyCUHK, B.rr. ITepemirHH,. c.rr. TpeTbHKOBa. ITT3 Jh 72, 1964. 

9.' r.H. ct>nepoB, r. H. AKanbeB, A.r. neMHH, B.A. npyHH, IO.B. no6aHOB, 

E.B. ct>e<Pnncm • .Hct> 1 977, 1968. 

10. r.H. AKanbeB, A.r. neMHH, B.A. npyHH, s.r. HMaeB, H.B. Konecoa, 

IO.B. no6aHOB, n.rr. ITameHKO. A3 2..1. 243, 1966. 
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11. E • .U • .UoHeu. llpenpHHT OHHI1 2919, 1966, 

12. E • .n . .UoHerr, B.A. lUeronen, B.A. EpMt:I{;B, H<ll g, 1055, 1965, 
. ' 13. B.M. CTpyTHHCKHli, IO.A. My"abi'!Ka, TpyJU>I MeiKLtyHapOJlHotl KOH!flepeH- . 

f ~~ 

UHH ilO !flH3HKe T.HIKeJlhiX HOHOB ( .Uy6Ha 1 OKT.H6pb 1966) Bb!il, 2 1 CTp,51, 

llpenpHHT OHHH .U7-3548, .Uy6Ha 1967. 

RYKOnHcb nocTynHna n HaaaTenhcKHli oTaen 

24 Ho.H6p.H 1969 roaa. 
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