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B B e n e a H e 

au 
Coo5meHHe o csoAcTBaX a -pacnana aaorona & ( E 11 z 

HMeeTCSI nBm& B o5aope H. XaAna, H. nepnMaHa, r. Ca5opra
1 11 

ony5nBKOB8HHbl8 peayn&T8Tbl A. faopco, T. CaKn8Hll8, A. napwa 

= 1,2 MBH) 

t KOTOpble CCbiRSIOTCII H8 He
,..J41 

R p. naTRMepa. Haoron 1;, 

/2,3/ Iff 
aayqanca s pa5oTax • KaKa51-na5o onpeneneaaaa H~pMallBSI o csoAcTsax& B nnTepa-

/1,4/ Uf 
Type OTCYTCT&yeT, a6o nepBORaqan&RO npiiRRC8RH811 Q; ll -8KTRBHOCTb C T% =7-7,3MRH 

If I 
R E11 = 7,35 Mss aaTeM 5blna oTaeceaa K R3oTony & • Kaa:ae-na5o KonaqecTseHH&Ie naHHbie 

06 OTHOWeBHR BepoiiTBOCTeA ll -pacnana H sneKTpoRHoro 38XBaT8 ll /E.C. Mil H30TOfiOB 
1: 241,UI,24T 
1.0 B RRTepaType OTCYTCTBYIOT, 

nocKOR&Ky 3H8RR8 CBOftCTB B30TOfiOB T8KOrO llOBORbRO ll8R8KO OTCTOIIIJiero OT ypaHa 

sneMeHTll, K8K sftRWTeftHBA, cyiiiSCTBeiiRO MSI npoBepKR CRCT8M8TBK/
5

/ CBOftCTB pacnana eme 

Be nonyqeHRbiX H30TOfiOB Tp8RCypaHOBbiX 9n8M8HTOB0 H8MR 5binB fiOCT8Bn8Hbl OfibiTbl no H3y'le

HRIO CBOftCTB R30TOfiOB Q; I4I,UI,t4f • 

3KcnepaMeHTan&R811 annapaTypa 

CaaTea aaoronos sAamTeAHRSI nposonancSI npa o5ny'leRRR U
281 

aoaaMR N14 
H8 BbiBe-

neRROM ny'IKe 150-caRTRMeTpoBOro uaKnoTpoRa OH.RH c noMOW&JO annapaTyp&I, y:IKe acnon&-
254/6,7/ 

aosasmeAc11 nn11 aayqeaaa a -pacn8lla aaorona 102 • CymROCTb MSTOllHKR, aaano-

/8/ 
raqaoft M8TOllHK8 Maxcjlepneaa B fpa+ltB09H8 , COCTOBT B CR8llYIOW8M, .Rnpa o5p83YIOIIIBXCII 

B peaKUBIIX B30TOfiOB 38 cqeT BMRyn&ca OOM58pllBPYIOWBX '18CTBU Bb16BB8IOTCR B3 MRWSHH 
,.. 2 

U TORIIIBROA 0,5 MrfCM 0 R8Bec8RROA H8 fiOJlRO:IKKY B3 8n!OMBHHeBOft tjlom.ra. MarneR& R8-

XOllHTCR B 38MKayTOM 051>eMe, R8fiORH8HHOM renBeM ROll Jl8BR8RB8M 0,5-1 8TM. 06.1>eM C MB

W8Hbl0'18pe3 OTBepcTBe llB8M8TpoM 0,5 MM C00511188TCII C H3M8pBTen&HOA K8MepoA, B KOTO

poft fiyTeM Renpepb!BROA OTK8UB R0Jlll8p)I(BB88TC51 Jl8Bn8HHe 1-3 TOp, 8o3HHK8101118R 38 cqeT 

p83ROCTR ll8Bn8RBA Jt8RpaBneRR8B CTpyB raaa nepeROCRT 38TOpMO:IKeHHbie B renRR llTOMbl OT

)laqa R8 RnOCKHA MeTannR'IeCKHA C60pHHK 0 H8 fiOBepXHOCTH KOTOporo OHH C ~eKTHBHOCTbiO 

• 50% ancop5RpyiOTCR, CwcTeMa ~RnbTpoB noasonaeT raa c BbiXOJla repMeTRaaposaaaoro 

tjlopBBKYYMROro H8COC8 BH-1 noaaBaTb ORRTb B o5'1>eM c MRWSHbiO, o6ecne'IRB8R Henpepb!B

RyiO nllpKynRUBIO. C6opHHK c aacop6apoB8RHbiMR aToMaMH OTJla'IH nepHOllH'IeCKH nepeMewaeT-

3 



Cll K Kp8MHH8BOMy noaepXHOCTH0-158pb8pHOMY Q8T8KTOpy, perRCTpRpyiODl8MY a -'18CTHUI>Io 

/9/ 
Hcnon&3oaaawallcll B onNTax MHoroMepHNA aHanR38TOP peQKRX cotiMTRA no3BOnlln npoao-

llRTb Bp8Mli-8MnnHTYilHhlll 8H8fiH3 HMnynbCOB C Q8TeKTOpa, 'i11cno 8MnfiRTYilHI>IX K8H8fiOB paB

HO 400, BpaMeHHbiX - 32, 

Pe3yn&T8Tbl SJtcnepaMeBTOB 

211 14 
HQeBTR4JRKaUHll nonyqaeMhiX npa otinyqesxa U aoaaMH N R30TOnOB npoBOQRn&Cb no 

aseprHIIM acnycKaeMbiX ca -'laCTRU, nepaoQaM nonypacna11a a ojlyaKURIIM B0315ylKQeBHll, HaJKe 

npHBOQSITCll pe3ynbT8Thl llnll OTil8nbHI>IX R30TOnoB, 

~ u 
~· He pacyHKe 1 (a) npencTaBnea a -cnexTp, nony'leBHblll npx aseprRR ROHOB N 

B RHT8pBane OT 95 QO 104 ~SB, URKn H8KOnneHRll 8KTHBHOCTK H8 ctiopHRK81 paBHhlll URKny 

OtiC'18T8 8KTRBHOCTH nonynpOBOQHRKOBI>IM Q8T8KTOpOM r , COCT8Bnlln 6,8 MRR, 8KQH8 '18T-

xa11 a -nRHRll c sHepraeA 7,70+0,03 ~sa, KoTopall xopowo cornacye'l'Cll c naTepaTypsbiMR 
Ill - to 

naHHbiMH o6 aHeprRH a -pacnana & • ~oJKHo B~>~nenBTb a -rpynny c aaepraeA 

7,13 + 0,03 ~sa, KoTopall, xax noxaaano cneuaan&aoe accneno~~aae ee nepaona nonypacna-
- 245 

1181 OTHOCHTCII K R30TOny Cf ( Ea • 7,11 ~SB, T" • 44 MHH1 ca/E,C. • 3/7), o6p83YIO-
J41 

Dl8MYCII B pe3ynbT8Te aneKTpOHHOrO 38XB8T8 6; , 0CT8nbHhl8 rpynnhl a -'18CTRU, no 
141 

KpallseA M&pe B OCHOBHOII none HHT8HCRBHOCTR 1 H8 HM810T OTHOW8HRII K pacnany /j; , Kpa- · 

Ball pacnana 8KTHBHOCTH C E a • 7, 70 ~SB B nonynorapR<jJMH'I8CKOM M8CWT86e npeQCTilB

naHa He pac, 2. 3aaqeaae nepaona nonypacnana 1,33+ 0,15 MRH, nonyqeaaoe MeTono~ aaa-
/10/ -

6on&wero npaanonoao6a11 , TSKJKe HaxonRTCR B xopoweM cornacaa c naTepaTypHb!MH naa-

241 /1/ 
Hb!MH o6 6; • KpHB8ll Bb!XOQ8 8KTHBHOCTR c Ea a 7, 70 ~SB npencTaBneaa H8 pac. 3. 

llnR QOnOnBBT8nbBOro noQTB8plKQ8BBR TOrO, 'ITO 8T8 8ltTBBBOCTb UpBB81U18lKBT 6; 241 
1 
o6pa3yiODl8-

211 u 241 
MyCR B peaKUHH U ( N 1 7a ) /j; 1 H8MH 6blnR nocTaBneHhl Onb!Thl no nony'I&HRIO 

281 u 141 
STOrO H30TOna B p88KUHH U ( 1'f 1 4a ) Q; o ~8KCRMyM BbiXOQ8 C1 -8KTHBHOCTH1 

241 -31 2 
COOTB8TCTBY1011l8A /j; ( t1 a • 2,10 CM ) , 6bin aaperRCTpHpoBilH npa SHeprBB 110808 

14 
N 78:2 ~SB1 'ITO XOpOWO COOTBeTCTByeT p8C'I8THOMy nonOJK8HRIO M8KCHMYM8 pe&KQBB C 

HCnapeHH8M '18Tb!pex 8ei!TpOHOBo 

141 
2.& • He pscy8xe1(6)npencTaane8 a -cn&KTp1 nony'le8Hhll! npH SBeprRB B080B 

14 
N 92 ~sa, CneKTP nony'leH npH r • 54 MHH, HatiniOQaeTcll 'leTKall ca -nHHHII c saep-

raell 7,33 : 0,03 ~sa, Kpaaas pacnana STOlt 8KTHB80CTH npencTaBne8a 88 pac, 2. 38aqe

HHII K8K S8eprHH a -'18CTHU 1 T8K H nepROQ8 nonypacn8Q8 88XOQIITCSI B QOCT8TO'IBO XOpOW8M 
, .. 241 /1,4/ 

CornaCHH C nHTepaTyp8blMH Q8H8b!MH 0 CBOIICTB8X <!> , il>yHKURR B036ylKQeHBll STOlt 

8KTHBHOCTH npenCT8Bn8H8 88 pHC, 3, 0H8 HM88T BHQ 1 X8p8KT8p8bllt QnR p88KUHH C HCnape

HH8M H8CKOnbKHX HefiTpOHOB 1 ee nonOJK88H8 OTHOCHT8nb80 ojlyHKUHH B036YlKil8BHR pe8KUHH 

U 
318 

( N 
14 

, 7n ) /i;
245 

xopowo coana11aeT c pac'leTHbiM nonoJKeHReM peaxuHH c acnapes~eM ~l 
t ~ - ,~~ ·~ : . ,., : 

r ~i 
4 

241 
wecTR seATposoa, npRBOilRDlelt K i , HatiniOnaeMall a cneKTpe sa pac, 1 

rHeA 6,75 ~981 nepHOQ nonypacnana KOTOpOit 15nH30K K 36 '18C8M1 OTHOCR1 
~ ~41 

Cf , o15pa3yiODleMycll B pe3yn&TaTe aneKTpoaaoro 3axaaTa li> 

3, i 2
4f , npn CHIITRR 38BRC·RMOCTR Bb1XOQ8 a -R3ny'I8Tenll C 88ep 

OT 9HeprRR tioM68pllRPYIODlRX ROROB tiblnO yCTIIHOBn&HO, 'ITO npR nOHHlKeHHI 

N 14 
OT 92 QO 87 ~SB OH pe3KO nanaeT, II 38T8M BHOBb H8'1H888T paCTR1 

MyMa npB aaeprRR 82 ~aa, CooTBeTCTBYIOW&ll KpRBall BMXOila noKa3aHa a. 

nonoJKeRHe OTHOCHTenbHO KpRBbiX Bb!XOQ8 peiiKURit U
211 

( N 
14 

1 7a M8 R 

218 
u 

14 141 
( N , 6a ) 6; xopowo coananaiOT c pac'leTHbiM nonolKeHneM 

p8HB8M UIITR B8liTpoBOB1 KOTOp8ll UpKBOQBT It o6pa30B8BBIO R30TOU8 6;
147 

, Cm 

nyqaBBblll npR 8BeprBR BOBOB N 1482~8B B r • 27 MRR1 np&llCTIIBneH 1111 pl 

paCn8Q8 a -8KTHBHOCTR C Ea • 7,33 ~sa, nonyqeaaall npa s8eprxa"'aoJ 

npeQCT8Bn&H8 88 pRCo 2, nepHOQ nonypacnana STOlt 8KTHBHOCTR CyDlecTB81 
241 ' . 

y & • HneaTaojlaKauaa aKTRBHocTeA c E a • 6,55 ~sa a E a • 6, t5 
i 

noc&, BoaMOJKHo, 'ITO npacyTCTBYIODlRit a cneKTpe Ha pac,l(a)qetion•wol 

E a • 6, 75 ~SB o6ycnoaneH H8QOCT8T0'180it O'IHCTKOA C6opHHKOB ll,llep 0' 

nony'I8HHOrO B npeQbiQYDlRX onbiT8X no CHHT83Y 6;
141

, 

4, AKTRBHOCTb C E g • 7.18 ~ 88, He cneKTpe, npH88Q8H80M H8 pi 

8yeT nHHRll c Ea • 7,18 ~a8, KOTOpall perynSipHo ·noll8nl'lnac& 8 no8Topl 

Tax. KpaaaSI pacnana sToll aKTHBHOCTH npaaeneaa 88 pac, 2, 3aa'!eHRe n 

D8Q8 T"• 3Q MRH R Ea • 7,18 ~SB H8XOQSITCSI B xopoweM cornaCRH • 

CT88X Cl 
244 

( E a • 7,1 7 ~881 T" • 25 MRS), 01lB8KO npeQCTSBnSieTCSI 
Ill 14 IH 144 211 14 

'IT06hl peaKURH U (N ,8&) /i; B.C. Cf R U (N , 
14 

HMenH 38M8THbllt BI>IXOQ npR SBeprRR N 1 CyDl8CT88HHO M8BbWelt TOll, n 
211 14 141 

'IRBaeT Ha6niOnaTbCSI peaKUHR U ( N , 7 •) 6; • KpR8bie 8biXOil8 ax· 

" E a • 7,18 ~S8 npR ofJ,ny'leHRR ROH8MR N MHWeaelt R3 eCT8CT88HHOr 

060r8Dl8HBOrO R30TOnOM U
111 

QO 80%, npeQCT88n8Hhl H8 pRC, 4. nocKon&K; 

na'!Rbl no ojlopMe a nonoJKeBBI01npaMec&IO u115 

TOpOM Cl
2

" Mor fib! nony'ISTbCSI 8 peaKURSIX 

8 MHW8BR R3 8CTeCTB8H801 

u2aa (NI4 ,sa) ii;u' ~ c 

Ul 14 144 
U ( N , p4a) Cf , aa6niOnaeMyiO aKTHBHOCTb o61>l1CBRTb Hen&aSI, 3arpSI.:l 

ae6onbWBMR npHM8CSIMB CBHHU8 1 88 KOTOpoM MOrYT nony'ISTbCSI pa3H006pa 

/11/ 
aocTH , aKTR8HOCTb c E a • 7,18 ~s8 TaKJKe o6'1>SIC8BTb aen&3SI. B K· 

T8X no o6nyqeHHIO C8BHU8 HOH8MB 830T8 npH • 54 MRH 8 yqacTKe em 

npe8biWSIODlelt 7 ~s8, ocHOBHoll rpynnoll 6bin8 rpynna c E a • 7,45 ~88 

B81011l8ll K8KHX-nH60 npB3H8K08 pacnaQa npR Ha6niOQ8HHH 8 T8'18HR8 54 MR 

5 



osepXHOCTHO-fiap&epHOMY .Q8T8KTOpy, perHCTpHpyJOIQ8MY a -'18CTHilbl, 
/9/ 

OilbJT8X MHOroMepHblll 8H81!H38TOp peAKBX COfibiTBA noaBOnsm npoBo-

Hblll 8H81!H3 HMnyn&COB C .Q8T8KTOpa, qBCI!O 8Mni!HTYIIH&IX K8H81!0B paB-

32. 

Peayn&TaTbl 3xcnepaMearoa 

211 14 
nony'I88Mb1X npH o6ny'leHHH U HOH8MR N R3QTonoa npoBOIIH1!8Cb no 

bJX a -'laCTRu, nepHo.QaM nonypacna.11a H lj)yaxuRsM aoa6ylK.Qesas, HRJKe 

Tbl .111!11 OT.Il81!bHbiX R30TOnOB, 

14 
:yaxe I (a) npe.QcTaBneH a -cnexTp, nony'I&RH&IA npa 3seprRR BOHOB N 

0 104 ~3B, Uaxn aaxonneaas 8KTHBHOCTR Ha c6opaaxe, p&BB&IA uaxny 

onynpoBOIIHHKOabiM 118T8KTOpOM r , cocTaansn 6,8 MRB, BaAsa 'leT-

raell 7,70+0,03 ~sB, xoTopas xopowo cornacyeTcs c nHT&paTYpBbiMR 
- 141 

a -pacna11a lh . ~oJKKO Bhlll&I!RT& a -rpynny c saepraeA 

pa11, xax noxasano cneuaan&soe accneAoaaaae ee nepao11a nonypacna-
245 

ony Cf ( E a = 7,11 ~sa, T" • 44 MRH, a/E.C. • 817), o6paayJ0-
141 " 

snexTpoaaoro aaxBaTa lb • OcTan&Hble rpynnbl a -'18CTRII, no 
au 

BROil 1101!8 RHT8HCHBHOCTR 1 He HM810T OTHOW9HRII X P8Cil811Y lj; • KpR- · 

E a = 7, 70 ~3a a nonynorapR4JMR'I8CKOM M8CWTa6e npeACT8B

e&Re nepHOII8 nonyp8Cn8118 ] 188+ 0,15 MRH1 nony'!eHHOe M8TOIIO!-f H8H-
/ 10/ -

Hll , T8KJKe H8XOIIHTCII a XOpoW8M Cori!8CHH C I!HTepaTypHbiMH ll8H-

pHB811 BbJXOAa axTaaaocTH c Ea • 7, 70 ~3a npeACTaaneaa aa pac. 8, 

noATB8plK,Il8BRII TOro, 'ITO 8T8 8KTRaJIOCTio DpRll81llJ8liUIT /ia4l 
0 

o6paayJOIQe-

( N 
14 

, 7n ) &
141 

, H8MH 6binH nocTaaneHbl onbJTbl no nony'I8HHIO 

UHH UUI ( N 
14 

1 4a ) 6;
141 

, ~8KCHMyM Bb1XOII8 a -8XTHBHOCTH
1 

I -3] 2 
U a = 2,]0 CM ) , 6bin aaperHCTpHpoB8H npu SHeprHU UOHOa 

:opowo COOTB8TCTBY8T p8C'I8THOMy nonOJK8liUIO M8XCUMYM8 pe&XIIRB C 

HeiiTpOHOB, 

CYHxe](fi)npeACT8BI!8H a -cnexTp, nony'leHHblll npB SHeprBB UOHOB 

nony'!eH npu r • 54 MHH. Ha6niOA88TCB 'leTK8B a -nRHUB c ssep-

• KpnBaR pacna11a STOA axTuaaocTu npeACTaaneaa Ha pRe, 2. 3aaqe

'18CTuu, T8K U nepROII8 nonypacn&A8 H8XOIIRTCB B IIOCT8TO'IHO XOpOW&M 
~41 II 41 

Hb!MU ll8HHblMU 0 CBOIICTB8X (!, 
1 

, ¢>yHXURR B036ylK.Il8HUII STOll 

esa Ha pnc, 3, 0Ha HMeeT BRA, xapaxTepHbJII AI!R peaxuan c acnape

pouon, ee ITOJIO>KeHHe OTHOCHTeJibHO lj)yHKUHH BOa6y>KAeHHB pe8KUHR 
!l} 

Xoporno COBil8.Q8eT C p8C'I8THblM IlOI!OlK8HH8M peaxuHR C HCnapeHHeM 

~ 

141 
wecTR aeiiTpoaoa, DpBBOIIB!IleA x lb • Ha6nJO.Q8eMaB B cnexTpe aa pac.l ( 6) I!HHHB c &Rep-

rae A 6,75 ~ea, nepaon nonypacna11a xoropoA 6nuaox x 86 'I&CaM, oTRoCBTCR x aaorony 
~ ~~ 

Cf , o6paayJODleMycB a peayn&TaTe anexTpoaaoro aaxaaTa ll> 

8. lb'4
' npu CRRTUB 38aHC·HMOCTB BbiXOII8 a -U31!Y'I8T81!B C SHepruell 7,88:<J,08~31! 

OT &HeprRR fioMfi8pllRpyiOIQUX HOHOa 6&11!0 YCT8HOBI!8H01 'ITO npu noHHlK8HHH SHeprHH HORoa 

N 
14 

OT 92 110 87 ~Sa OR p83XO nanaeT1 8 38T8M BRoa& R8'1UR88T p8CTR 1 IIOCTUr8B M8XCH

MYM8 npa 3Heprua 82 ~sB. CooTaeTcTayJO!Il8B xpuaaB a&~xoAa noxaaaHa ua puc. 8, Ee lj)op-
111 14 au 

M8 U nonoJK&RUe OTHOCUTei!LHO xpHabiX Bb1XOII8 peaxuBA U ( N 
0 

7a ) lj; U 
188 14 14t 

u ( N , 6a ) lb xopowo coanaA&JOT c pac'!&TH&IM nonolKeHHeM peaxuuu c ucna-

peuaeM UTB B81TpoliOB1 KOTOp8B DpRBOJlRT I[ o6p830B8JIRJO R30TOD8 6;
147 

, CnexTp a -'18CTRJI, DO· 

I!Y'fBHBbll npB &BeprRB ROJIOB N 1482~8B B r • 27 MBR, np811CT881!8H H8 pHc,J(a),KpHB8B 

pacnana a -axTHaHocTu c Ea • 7,83 ~sa, nony'leH&aa npa 3Heprua"'aouoa N 
14 

82 ~sa, 

npeACTaaneH8 H8 pHC, 2, nepUOJl nonypacn8118 STOll 8XTUaHoCTH CYDl8CTa8HHO XOpO'Ie, '18M 

y &
141 

, JilleHTHij)Bx8UUB 8XTBaHOCTell C E a • 6,55 ~sa H E a • 6175 ~sa He npoaoAB-

I!OC&, 8o3MOJKH00 'ITO npHCyTCTayJODlUII a cnexTpe H8 pac,!(a)ae6on&Wol nux 8XTUBHOCTH C 

141 
E a • 6175 ~SB o6ycnoBneR H8110CT8TO'IHOII O'IHCTXofl c6opHuxoa IIJ18p OTII8'1U OT Cf 

nony'I8RHoro a Ilp81lhlllYDlUX OfibJT8X no CURTesy /i; 141
, 

4. AxTBaHocT& c E 9 • 7.18 ~sB. Ha cnexTpe, npuBeAeHHoM Ha pHc.l( 6), npucyTcT-

ByeT I!UHUB C Ea • 7,18 ~3B1 XOTOj:l8B perynBpHo ·noiiBI!II1!8Cb B noBTopHbiX SKCnepuMeH-

Tax, KpuBaB pacnaaa sToA axTUBROCTH npuBeAeHa aa puc. 2. 3&a'!eHue nepuo11a nonypac~ 

na.11a T"• SO MUH u E 0~· 7,18 ~sB aaxoAHTCII a xopoweM cornacuu c IIBHHhiMU o caoll· 

CTB8X Cf
144 

( Ea = 7,17 MsB, T" • 25 MUH), 0AH8XO npeACT8BI!BeTCB M8I!OBepo11THbiM
1 

211 14 2U 144 aae 14 au 
'ITOI5bl pe8KUHH U (N ,Sa) Q; I:.C. Cf u U (N , p7a)Cf 

14 
UM81!H 38M8TBblll BhiXOII npu SBeprUH N 0 Cy!ll8CTB8HHO M8H&Well TOA, npu XOTopoA H8-

al8 14 141 
quaaeT Ha6nJOA8T&CH peaxuuB U ( N , 7 a l & • KpuB&~e BhiXoAa aKTHBHOCTH c 

14 
E a • 7,1 8 ~SB npu ol51!y'leHUU HOH8MH N MUWeHell U3 8CT8CTBeHHOro ypaHa U ypaaa, 

Ul • 
o6or8Jil8HHOro H3oTonoM U IIO 80%, npeACT8Bn8Hbl H8 puc, 4. nocxon&xy 3TH xpUBb18 paa-

211 
nH'IRbl no lj)opM8 H IlOI!OlK8HRJOinpHM8CbiO U B MHW8HH U3 8CTeCTB8HHOrO ypaH8

0 
H8 XO-

JU au 14 t: au E c au 
TopoM Cf Mor 6bJ nony'I8TLCB B p88KilUBX U (N ,Sa)"' _._._ Cf U 

u
111 

( N 
14 

, p4a) Cf au , Ha6niOAaeMyiO axTUBHoCT& o6'bHCHHTb aen&aH. 3arpBaHeHUBMU Muweau 

He6on&WUMU npUM8CIIMU CBHHU8 0 H8 KOTopoM MOryT IlOI!Y'I8TLCB p83H006p83Hbl8 a -8XTHB-
/]I/ 

HOCTU , 8XTUBHOCTL C E a • 7,18 ~SB T8XlK8 06'bSICHUTL Hen&3B, B XOHTpOI!LHbiX Onbl-

TSX no 061!y'I8HHIO CBUHU8 UOH8MH 830T8 npU • 54 MUH B Y'18CTKe Cil8KTp8 C SHepruell, 

npeBbiW8JODlell 7 ~sB, ocHOBHOII rpynnoll 6bma rpynna c E a = 7,45 ~sB, He o6aapylKu-

B8IOW8B K8KUX-nH60 npU3H8XOB p8Cfi8118 npU H861!IOll8HUU B Te'I8HH8 54 MUH, 

4 a • • J I 

I 
~ 



I 

PaccMoTpesae suepreTaqecKoro !Sanaaca paanaqs&~x peaKuHII ua U
111 

npaBOAHT " aaK-

moqesaJO, 'ITO ecna &KTHBHOCTb c E 11 • 7,18 Msa npaaaAnelKIIT Cf
1
u , oa, no-BHilHMOMy, oG

paayeTcsr B pe&KUHH U Ill (N U ,15a)Cf
144 

PeaKDHR TaKoro THna pasee a o6nacTR TpaucypaKOBI>IX aneMeKTOB ue ua6nJOAanac&, Ce-

" ' -31 2 q&KHe ee npR SHeprRH ROHOB N 104 Mea COCT&BnReT 2,10 , CM , T,e, npaMepHO B 30 pa3 

M8Hblll8, q8M ceq&BK8 B MUCHM7M8 p&UURK U
111 

( N U ,6a)i
1

" , 3TO HBXOilRTCR B UOCTa

/lS014/ 
TOqHO XOpDI118M COOTBeTCTBHH C peaynbT8T4MR pa60T , B KOTOpbiX ROK838HO, qTO ceqe-

111 II Ill Ul II Ill 
KH8 p88KURll U ( N e , ph) Md H P11 (0 , ph )Md npHMepao K8 1158 no -

Plllll:8 M8.10olll8 Qe'I8KKII p881:Ull C acnap&D8N '18'1'Wp8lt K&IITpoROB, 

5. OnpelleneRne a/E.C. , OTKoweKHe aepoRTHOCTell a -pacna11a a aneKTpoHaoro sax

BeTa JlnR H30TOnOB /f,ICI R /f,ICI onpell&nRUOCb RO COOTHOW8HHIO II -8KTHBROCTell STHX H30T0-
141 ... 

nOB H npOilyKTOS HX aneKTpORHOrO 38XB8T8 Cf R Cf , nocKOUbKY 8TOMbl, pacna11 Rll&p 

KOTOpbiX Mbl perHCTpHpyeM, 8.QCOpl'iRpOB8Hbl K8 nosepXROCTR c60pKHX8 0 CYW8CTB8HRbiM S 0Rbi

T8X 6&In BOnpoc, He npoHCXO.QHT DR npa aneKTpoHROM 38XS8T8 CpbiB qacTH 8TOMOB K&nacjlopHRR 

co c!Sopaa1:a R RX nepeRoc raaoB&IM noTOKOM, B&In nocTaaneK cneuaan&Hblll onbiT, s KoTOpoM 

RpD.QyKTbl R.QepRbiX p88KUHII 

u 
BO.QRUCR npH 9HeprRR N 

npsrMo a!SaBanac& B c!SopRRK H3 an~HKHeBOII cjlon&ra. Oni>IT npo
ua 

, COOTBeTCTSYIOIII&II M8KCHMYMY Sb1XO.Q8 lj; , lifa H3M8HeHHR CO-

OTHOW8HHR RHT&HCHSHOCTeft 
US IU 

II -nHHHII lj; H Cf 6&1U C.QenaH SbiBO.Q, qTO npH aneKTpoH· 

HOM aaxsaTe co c6opRHKa cneTaeT 25+10% o!Smero xonsqecTsa &ToMas Kans~opHHR, XoTsr,no 
/12/ - ... 

.QBHRI>IM KaMepoaa , saeprHR anexTpoRaoro aaxsaTa i ( 2,8 Mas) oTnaqaeTcsr oT aaep-

rRH aneKTpoRHOro aaxBBTa i 141 
(3,6 Mas), npa onpe.~:~eneaaa a/E.C • .~:~nsr i 1

u T&XlKe 6&1-

no npHHsrTO, qTo 25% Cf
1
u yuocHTCR co ct'iopaaKa raaos&IM .noToxoM, 

C:yMM&pH&Ie naaR&Ie no csollcTsaM aaoTonos allamTeiiHHR, nonyqeHH&Ie s aacToBmell pa

!SoTe, CS8.Q8H&I S T&ISUHUY 

an 
nocKOUbKy npo.QyKTOM 9118KTpoHHOrO 38XS8T8 lj; SISUSI&TCSI CfUT , KOTOpblll npaXTH-

q&CKR ROnHOCTbiO pacn&.Q88TCR T8KlK8 nyT&M 9118KTpOHHOrO 38XS8T80 .QUR Onpe.Q&U8HHSI OTHO-
IH ' IC 

meRRR a/ E .c, If, 61>1no onpe.~:~eneuo nonuoe ceqease peaKUHH ( N , 5 a) , no OTHo-

weaaJO KOTOporo X H3M8p8HHOMY ceqeHHIO SbiXO.Q8 Rtl&p, HCn&ITbi8810111HX II -pacn&.Q, 6biU8 
Ill U IH 

oueaeua sanKa a -pacna.~:~a. nonuoe ceqease peaKUHH U ( N , S..) If, onpenensr-

/14/ 
noc& cne.QyJOWRM o!SpaaoM. KaK saaecTHO , ceqeuse peaKUHH c acnapeaaeM z aeliTpo-

Ros ORHCb1888TCR cne.QyiOWRM Bblp8lK8HR8M 

(/XD • (10 PXD (~)X 
r •• r, 

, rae 

t1 0 -ceq&RH8 Ot'ip83088RHR COCT8SROrO R.Qpa, 

Pxa -aepoRTROCTb ncnapeRHR poBRO X neil TpoRos, 

ra ,..Cp8.QR88 no K8CK8UY OTROW8RH8 R&IITpDRROll WRpHHbl K CYMM& H&IITpOHROll R nenR
r.+rr 

T&UbHOll WHpHH, 

6 

-
'tf \ \;I 
'I' 

: I 

'{ ,, 
:,r11 

II 

f 

BensqHRa t10 naaecTaa Ra aKcnepaMeHTos no neneRHJO u
111 TRlKen~ 

/15/ 
BenR'IRHa Pxa pacc'IRTbiBB&TCR no o6o6meHaoA Monenn LllKexcoua , MeE 

qsHe &llHHCTB&HHbll napaMeTp - RllepayiO TeMnep&TYPY T, MOlKKO aasRCRIII& 

npoaaae.Qeane t10 • P•• no.~:~ot'ipaTb T&K, qT06bl ero M&KCHMYM cosnan c aKci 

H86UJOt188MbiM M8KCHMYMOM p88KURH C RCR8p8HR8M COOTS&TCTSYIOIII&ro 'iHC~ 

non&aya nonyqeaR&~e T&KHM o6paaoM aRaqeaag t10 • P•• , Mbl onpe11enan 

T86UHU8 r.frt .QUH pe8KURII C acnapeHH&M 6 R 7 H&IITpoHos, Llna pe&KURH 

MR H&IITpoHOS M8KCRMyMa H8 KpRBOII BbiXO.Q8 •S 0Rb1T8X Mbl He nonyqHUH ~ 

/12/ u 
eaeprHH ROKOS N , BO no SReprRRM CBH3R 

u 
H&ITpoHOB 0 aKCTpanonap: 

M8KCRMyMa pe&KURR ( N , 6a ) t MOlKHO 38KUIOqHTb0 'iTO M8KCHMyM ceq&fl 

( 11 
14 

, 7a) JlMlK8H nelll:8ft B palloae eaepr•• lOS :!.:. 2 Mea( eTO aaa'leRRe a 

- 14 
p8C'I8T8X), npellUOH&r&R, 'ITO r. /r1 npR nep&XOI18 OT p88KURR ( N , 6 a ) 

u 
( N , 5 a ) 83M81188TCR BO CTOUbKO lK8 p83 0 qTo R npR nepexone OT peaB 

K peaxuaa ( N 
14 

, 6a ) Mbl nonyqana nna MaxcaMyMa nonsoro ceqeaa& f 
-SO 2 

peaaeM niiTR H&IITpoROS 3H8'18RH8 • 7,10 CM , 0TCIC)I18 6&In0 onpe11en• 
ur 

RH8 a/E,C, tlDII 6j p&SRO • 0,07, 0TROCHT&UbH8ll TOqHOCTb T8KOrO onpe~ 

.QRMOMy, U&lKRT B npe.Qen&X 5()%, 3Ty TOqHOCTb MOlKHO !SbiUO 6&1 CYIII8CTB8E 
Ill u 141 

onp8.Q8UHS ceqeaae p88KUHH U ( N , 4a ) If, R COOTSeTCTSYIOIIIYIO 

Ho aa-aa ManocTH aanxa a -pacna.Qa SToro H30Tona (1/400) a 6on&moro 
141 

pacna.Qa nponyKTa ero anexTpoHaoro aaxsaTa Cf ( T " • 350 naell) aa111 
-SO 2 

HHTb nam& rpaaxuy ceqeaaR ero o6paaosaaa11, q S. 3.10 eM , 
4D 

06Cy)l(t18HH8 p83YUbT8TOS 

14T 141 
B peayn&TaTe pa60Tbl noKaaaao, qTQ H30TORbl If, a If, HM&IOT np~ 

Kosble aaepraa ocao&HbiX rpynn a -qacTHD ( 7,88 :!.:. 0, OS Mas) R 6nHaKRe 

nonypacna.Qa ( 11,0 + O,S MR. R 7 0 7 + 0,5 MHH, COOTS&TCTS8HHO) ,11M& RHO aTO 
- - I 1 4/ 

no-BHtlRMOMy, npHBOtlHUO K TOMYo qTO S 0630p8X CSOIICTS Rnep ' a -81 

8H8praell 7,35 Mas R T~ • 7-7,3 MHH 6&In8 OTH8C8H8 K H30TOny /f,~ 48 , 

IU /2 3/ 
H30TOne 6j OTCyTCT8088UH0 XOTR 8STOpb1 nepBOH&q&UbHbiX pa60T 

0 
OTI 

ICT ~41 
Tony 6; , aaqero ae roBOpR o6 a -pacnane aaoTona lb • B naaaolt 

14T 141 
neaae CSOIICTS H30TOROS 6; H If, ynanOCb nposeCTH 6naronapS1 CHRTI 

HbiX ~YHKDHlt B036ylKtl&HHSI C TOHKOII ypaaosoll MHIIIeHbiO, AsTOpbl lK8 npelKF 

tlRUH o6ny'I8HH8 TOUCTbiX MRmeaeA, S KOTOpbiX O.QHOSpeMeHHO o6p830SbiSam 
IU 

T8K H If, • C STHM CSSI38H00 RO-SHtlRMOMYo H 3H8q8HH8 nepHO.Q8 nonyp&CI 

aoCTH c E • • 7,35 Mas, pasaoe 7-7,3 MHH, qTo RBnii&TCR H&KHM cp&llHHJ 

H&IX HBMH SH&q&HHII 5,0 ':!: 0,3 MHH H 7,7 ':!: 0,5 MHH, BnepSble H3MepeHH&Ie 

pa6oTe oTaoweaHR a /E.C. noaaonsnH onpe11enRT& napusan&H&Je nepHOil&l nm 

7 



SHepreTH'IOCKOI'O 6anaHC8 pasnH'IHWX pe8KUBA H8 

SKTBBHOCT& c E a • 7,18 Msa npuuaAnelKBT Cf
144 

U Ill ( N l4 ,15n) Cf 144 

u•u DpHBOAHT K SBK-

1 OR, 110-BHAHMOMy, o6-

Tans paaee a o6nacTB Tpaucypaaoa~x aneMeRTOB ue aa6n~Aanac&, Ce-
14 • -31 2 

HH HOHOB N 104 Mas COCTSBnSieT 2,10 . CM 1 T,e, DpHMepHO B 30 pas 

B MBKCHMyMe p881tllBH U
111 

( N U ,6a)G
141 

, 3TO HSXOAHTCSI B AOCTa-

/18,14/ 
TB8TCTBBB C pesyn&TSTSMH pa60T o B KOTOp~X nOKSSSHO, 'ITO ceqe-

(Ne22 ,ph)Md IU B Pa
141 

(0
11 

,pS.)Kd
111 

npHMOpHO HS ABS no -

A peaKuA c acnapenew qeT~pex aeATpoaoa. 

a a(E,C, , 0THO!lleHH9 &epOSITHOCTeA II -psCD8AS H sneKTpOHHOI'O sax

{f,161 R /i, IU onpeaenanOCb no COOTROllleHRIO a -sKTBBHOCTOA STRX HSOT0-
141 141 

BX sneKTpOHHOI'O SSXBSTS Cf B Cf • nocKon&Ky STOMW, pacnaa sraep 

pupyeM, SllCOp6RpOB8HW HS noaepXBOCTR C60pBRK81 cymeCTBOHHWM B onw-

npoHCXOllHT nH npB sneKTpoHHOM SSXBaTe CpWB 'laCTH STOMOB K&nH~pHRR 

HOC rasOBbiM noTOKOMo Bbln DOCTa&neR CnOilH&nbHWA Ollb1T1 B KOTOpoM 

npsrMO B6HBBnRCb B c6opHHK HS an~MHHHOBOA ~nbi'Ho 0DWT npo-
141 .• 

1 COOTB9TCTBYJOmeA M8XCHMyMy BWXOll8 G , 11s HSMOH9HHSI C0-
141 241 

a - nHHHA G H C f 6bin CAenaa BWBOll 1 'ITO npH sneXTpoH-

pHHKS cneTaeT 25+ 10% o6mero xonaqecTaa &TOMOB Kanacjlopaasr. XoTR,no 
2/ - 241 

, saeprasr sneKTpoHHoro saxaaTa G (2,8 Maa) oTnH'I&eTcsr oT aaep-

{i; 
141 

(3,6 Msa), npa onpeaeneHHH a/E.C. ansr G241 
TSX}I(e 6w

Cf1" yaocaTcsr co c6opBHKa rasoawM .noTOKOM, 

HHb19 no CBOI!CTBaM HSOTODOB 9AHlllT8AHHSI 1 nony'I9HHbl9 B HSCTOSimeA pa-

6nauy 

24f 
·llYKTOM aneKTpoHHOI'O SSXBaTa G RBnSIOTCSI Cf

8
4T 1 KOTOpwll npaKTH-

CnS)l89TCSI T8K}I(8 DyTeM sneKTpoHHOI'O S8XBSTS1 llnSI onpeaeneHRSI OTH0-

6biRO onpeaeneao nonaoe ceqeaae peaKUHH ( N 
14 

, 5 n) , no OTHO-

SMepeHHOMy C8'19HH~ BWXOllS HA8p, HCDWTbiBB~mRX a -pacn&ll
1 

6wna 
US 14 Uf 

•BCnBAB. nonaoe C8'18HHe peaKUHH u ( N • Sn) {i, 
1141 

asoM. KaK asaecTao , ceqeaae peaKURR c acnapeaaeM z aei!Tpo-

onpeaensr-

9AY~IIlHM Bblp8}1(QHH8M 

alnt • Cia (__s_)x 

r .. + r, 
• 1'118 pxn 

8SOBSHHSI COCTSBHOI'O Hllp8
1 

Hcnapeansr poauo X neil Tpoaoa, 

SCK&Ay OTHOIU8HHe ueATpoRHOA IUHpHHbl K CyMMe HeiiTpOHHOII H 11ena-

6 

• 

I 
'( i· ,;,. 

I 

f 

318 1161 BenH'IHHa cr0 asaecTRa 11s aKcnepaMeHTOB no aeneaa~ U TSI}I(enwMa HOHSMH 

/15/ 
BenH'IIIBa Pxa paccqi!TWBBeTcsr no o6o6meaaoll Moaena .lllKeKcoaa , Meusrsr a aToll aena-

'IHHe ellHHCT&eaa~l napaMeTp - Slllepay~ TeMnepBTYPY T, MOlKHo saaacsrmee OT saepraa 

npoRsBelleHI!e U~ • pxa IIOll06paTb TaK1 'IT06W ero MaKCHMYM coanan C 9KCnepHMeHTan&HO 

HS6nJOllaeMWM MSXCRMYMOM p98XUIIH C HCnSpeBR8M COOTBeTCTByJOmero 'IHCna HeliTpoHOB, 11c-

DOn&sySI nonyqeaawe T&KIIM o6pa30M saaqeaasr cr0 • Pxa , Mw onpe11enana npnaeaeBHbie a 

TS6RHJie r.frr AnSI p98KJIIII C BCDapeBBeM 6 B 7 H811TpoHOBo .llnSI peaKUHH C HCnapeHHeM ce

MR HeATpOHOB M8KCRMyMa sa KpBBOA BWXOAS '8 onWT8X MW Be nonyqanH HS-38 H8llOCT8TKS 

u /12/ 
SHepi'RH ROHOII N 1 HO DO 8HSpi'RSIM CIIRSR BeiTpoHOII 1 SKCTpanonHpySI OT nOR0}1(8HHSI 

u 
MSKCRMyMa p88KIIRR ( N , 6a ) t MO}I(HO S8KnJO'IRTb1 'ITO MaKCRMyM C8'18HHSI pe&KilHR 

(N
1

' 7a)~onzea neza~ II paAoae eBeprBR 108 + 2 MsB(STO saaqeRRe a acnon&Soaanoc~ B . -
- 14 

pacqeTax), npe.QBOIIAr8B1 'ITO r. /rr npH Depexoae OT peaxJIRB ( N , 6 ll ) X p88KJIHH 

( N U , 5 D ) RSM8HB8TCB 110 CTORbKO }1(8 pas, 'ITO R DpR nepeXOllO OT p88KJIHH (N 14 
, 7a) 

X p98KJIRII ( N
14 

, lla) MW nonyqana Anll M8XCRMYM8 DOnHOI'O C8'18HHII peaKUHH C HCDa-

-30 2 
peRROM IIRTR aeATpoBOB SHa'leRRe ,. 7,)0 CM , 0TC~.Qa 6biRO ODpeaeneH0

1 
'ITO OTHOlll9-

14f 
SHe a/E,C. llRII Q paBHO • 0,07. 0THOCRTen&HaSI TO'IHOCTb TSKOI'O ODpeaeneHHSI

1 
110-BR-

.QRMOMy, ne}I(HT B Dpeaenax 50%, 3Ty TO'IHOCTb MO}I(HO 6wno 6bl cymecT&eHHO noBWCHTb
1 

Ill U 141 ---
onpellanRB C8'18HR8 peaKilRH U ( N , 4a ) Q R COOTBOTCTBYIOIIIY~ aenH'IHHy r .. /r

1 

Ho HS-3a MaROCTH BRRKH a -paCDSllS 9TOI'O RSOTODa (1/400) H 6on&lll01'0 nepHOllB nony-
148 

pacnaaa Dpo.QyKTa ero sneKTpoaaoro saxaaTa Cf ( T" a 850 AReA) aaM yaenoc& oue-

-30 2 
HHTb RRlllb l'p8HBilY C8'18HHII ero o6pasOB8HHR 1 U S, 8, JO CM , 

'" 

06Cy}l(lleHHe pesyn&TaTOB 

B pesyn&TeTe pa5oTw DOK8SaH0 1 'ITO RSOTODW &
241 

H fh
241 HMe~T npaKTH'IQCICH OllHBa-

KOBW8 3H8pi'HH OCHOBHWX rpyDD 

nonypacnB.Qa ( 8,0 :_ 0,8 MHH a 7, 7 

no-BH.QHMOMy, npHBO.QHRO K TOMy1 

a -qacTHil (7,88 :!:, 0,08 Msa) H 6nasKHe o6mae nepaoaw 

+ 0,5 MHH1 COOTBeTC~eHHO) o11MeHHO STO 06CTOIITeR&CTB0
1 

- . IJ,41 
'ITO B o6sopax CBOACTB Slll8p 

111111prael 7,35 Msa R T" • 7-7,3 MHH 
an 

HSOTOD8 G OTCYTCTBOB8RH1 XOTII 

a -8KTHBHOCT~ C 
248 

6bin8 OTH8C8H8 K HSOTODy G 1 a CB8AIIHHSI 06 

/2,3/ 

"' 
aBTOpbl DepBOHaqen&HbiX pa6oT OTHOCHnH ee K HS0-

TOlly 6; o HR'Iei'O He I'OBOpH 

neHR8 CBOICTB HSOTODOB G24
' 

248 
o6 a -pacna11e asoTone & . B .QeaaoA pa6oTe pa3Ae-

241 
H & yaanoc& npoaecTH 6naroaapsr CHHTH~ Ancjlcjlepeauaen&-

HbiX cjlyHKIIRA BOs6y}l(lleBHR C TOHKOII ypeHOBOII MH!ll9Hb~. A&TOpW }1(8 npelKHHX pa6oT npoao-

24f 
llHRR o6nyqeaae TORCTbiX MRIII8Hel, B KOTOpbiX OAHOBpeMeHHO o6p8SOBbiB8nHcb KaK G 

ue 
T8X H G • C 9THM CBHS8H01 DO-BHllHMOMy1 H SHS'IeHHe nepHOA8 nonypacnaaa llnH AXTHB-

HOCTH C E 11 • 7,85 Msa1 paBH08 7-7,8 MHH, 'ITO SIBRH9TCII H9KHM cpellHHM AnSI nonyqea-

HblX HaMH SH8'18HRI 510 :!:, 0,3 MHH R 717 :!:, 0,5 MHH, Bnep&ble HsMepeHHble B H8CTOHIUeA 

pe6oTe OTH0'\08HHH a /E.C. nosaonana onpeAenHT& napunan&Hbie nepnonbi llnSI a -pacnaaa. 

i• 
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1111 
Bbl'IHCil8HHbie no nonyaMnHpH'18CKOA cpopMyne 11. nepnM8H8 H 11. P8CMycceH8 xoaoM>HUR-

eHTbl 38npeT8 F llllSI aTRX Slllep npaaeA8Hbl B T86naue • npa aTOM npellnOn8r81lOCb, 'ITO 

p8CD81l HlleT B OCHOBH08 COCTOSIHHe, 

3H8'18RRR aaeprHA a -'18CTHU llllR p8CD81l8 B OCHOBHOe COCTORHH80 COrll8CHO CHCT8M8 -

THKe llllR HsoTonoa & , /:i, , & , cooTBeTCTBeHHO p8BHbl 7,35, 7,60 H 7,65 Mae. /5/ UT Ul 141 

a.a 1ta 
no-BHilHMOMy, B cny'l88 {i, Mbl HMeeM ):lena C p8CD8):10M B B036ylKJ:I8HH08 COCTORHH8 Bk • 

UT Ul 
3HeprHH a -p8CD8AB H30TODOB /:i, H {i, O'leHb XOpoWO COrll8CyiOTCR C ll8HHblMH CHCTe-

/5/ 
M8THKH 

r PoeT rf-;: npH nepexoAe OT peaKUHH 6a K peaxUHH 7a aanaeTCR noATBepll<AeHHeM 

I /18/ . J:IBHHblX pa60Tbl 0 cywecTBeHHOM BnHRHHH aHeprHH B036Yll<A8HHR COCT8BHOrO RAPB H8 ae-

r.: 
llH'IHHY r.--

1 

3aKilJO'I8HH8 

B saxnJO'I8HHe aBTOpbi c'IHT&JOT caonM npnH.THbiM AonroM no6naroJ:IapRTb qneaa-xoppec

noHABHTa AH CCCP r.H. <l>nepoaa sa HHTepec K ):IBHHOA pa6oTe H C.M. nonHK8HOB8 38 py

KOBOACTBO H U8HHbl8 COBeTblo ABTOpbl Bb!p8lK8JOT 6narOABPHOCTb K01lll8KTHBY yCKOpHT81lR BO 

rn8Be c E,A, 3arepoM sa o6ecneqeane qeTxoA p860Tbi unxnoTpoHa R A.M. Cyxoay R n.n. 'ien

aoxoay 38 cosJ:I8HHe H8ABlKHO p860T8JOWeA anex·rpoHHoA 8nnapaTypbi, AsTopbi aecbM8 npnsaa

Ten&Hbi TBKlKe A.r. Eenoay n B.M. Hnxon8eay s8 noMOWb a nsMepeHHHX. 

nnTepaTyp8 

1, E.K.Hyde, !.Perlman, G.T.Seaborg. The Nuclear Properties of the Heavy Elements. II. Detailed Radioactivity 

Properties. Prentice-Hall Inc., 1964. 

2, A.Ghiorao, G.R.Rossi, B.G.Ilarvey, S.G.Thompson. Phys. Rev., 93, 257, 1954. 

3. n.l1. fyceaa, K.B. <l>nnnnnoaa, IO.E. repnHT, B.A. ,apyHH, E.<l>. MacoeJ:IOB, H.l1. T8p8H

THH, A.3., 1. • 50, 1956. 

4. D.Strominger, .J.M.Hollander, G.T.Seaborg, Rev. Mod. Phys., 2Q, N =2, II, 585, 1958. 

5. V.E.Viola, G.T.Seaborg. Nuclear Systematics of the heavy Elements, Argonne Laboratory 
(a ne'laTn). 

6. E.A. 3arep, M.E. Mnnnep, B.n. Mnxeea, C,M, nonHK8HOB, A,M, Cyxoa, f.H, <l>nepoa, 
n.n. 'ienHOKOBo npenpHHT 011.HI1, P-2470, ny6H8, 1965. 

7. B.n. Mnxeea. npenpHHT 011.HJ.1, 2291, ,ny6aa, 1965. 

8, R.D.Macfarlane, R.D.Griffoen, Nucl. lnstr. and Methods, 2!, 461, 1963. 

9. 3.r. J.1M8eB, E.B. <l>ecpnnoa, n.n. 4enHOKOBo npenpHHT OJ.1.HI1, 2355, ,ny6Ha, 1965. 
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