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p - 1580 

DPYHH B. A., CKo6eneB H.K., C!JeqmnoB E .B., C!JnepoB r . H. 

0 CllOHT8HH OM Ll8n8HH11 11 3 0TOll8 1 02- ro 9neM8HT8 

C M 8 C C0B b!M qHCn OM 2 5 6 

H a BHyTp e HHeM nyqKe 3 10 CM UHKnOTpOH8 06be'LlHH8HHOrO HH

CTHTyTa HLl 8 pHhlX HC CneLlOB8HHA npOBOLlHnOCb o6nyqeHHe ypaHa-238, 

H B HeC e HH OrO H 8 H 8 KnO HHYIO MHW8Hb1 HHT8HCHBHblM llOTOKOM HOHOB 

H eOH a -22. np11 llO M O WH nonynpOBOLlHHKOBbiX Ll8T8KTOpOB 6 b JnH 3 8 perH

C TpHpOB 8 Hhl OCKOnKH CllOHT8HHOrO nene HHH , 

Ha6niOnae MbiA 9cpcpeKT o6bHCHHeTcH paLlH.PJ!KTHBHbiM pacnanoM 
~ ~ ~ ~ 

H 3 0Tona 102 , o6pa3yiOI.l.lerocH B p e aKUH11 U ( Ne , 4n ) 102 • 

3HaqeHH e n ep11 o na cn o HTBHHoro neneHHH T.sf H30Tona 102 
256 

co-

CTaBnH e T 1500 C eK, 

flpenpMHT 06'beAMHeHHOro MHCTMTyTa HAepHbiX MCC.IIeAOBaHMi,l. 

~y6Ha 1964 . 

p- 1580 
Druin V.A., Skobelev N,K., Fefilov B,V., Flerov G ,N. 

On Spontaneous Fis sion of E lemenJ; 102 Iso tope with 

IVJass Number 256, 

Ura nium - 238 put on a s lo ping target was bombarded with 
a n intens ive flux of neon- 22 ions in the internal beam of the 
310 em c y clotron of the Joint Institute for Nuclear Research, 
U sing the s emiconductor counters the spontaneous- fission 
frag ments w ere recorded, 

The effeq
5
gbserved is accounted for the radioactive de-

cay o f the 102 isotope produced in the reaction U 2 38 
( Ne 22 , 

2 56 
4n) 102 

2 56 
The spontaneous- fission half life 1 of 

102 isoto p e was found to be 15 00 s. s f 

Preprint. Joint Institute for N.Jclear R e search. 
D ubna. 1964. 

B s e ne HH e 

B nepBbie o HaomoneH HH cnoHT8HHoro nen eHH SI 102-ro aneMeH T a cTan o K3 BecTH O 

B Haq an e 1959 r ona, KOr)l a A. rR opc o COO OWRn 00 onbiTBX no H3 Y'I 8HKIO CBOl!CTB p acn ana 

Ha oTona 102
254

, BbinOn HeHHbiX s PanKBUKOHH oll n a6opa To pHK ( C W A ) Ha n HHe AH oM y c Ko pH-

Te n e TSI >K8n biX KOHOB/ 
11

, npoBOilll :3KCn e pKM 8HTbl no H3MepeHHIO :3He prHH a -pacn ana 

H30TOna 102
254

, aBTOp bl 38pe rHCTpHpOB8nH Cn OHTBHHO-nenH W HliCll n p OJlyKT C nepH OilOM n ony-
254 

pac nan a - 3 c eK, 'I TO cosnanano c T y, n n" 102 • Cos nane HH e spe MeHH >KH3 HH 

102
2 54 

fl O OTH OW8HHIO K a -pac nany H Bp8M8 HH >KH3HH Cf!OHT8H HO- nenHW8r OC SI npoJl yKTB 
2 54 

n pH:Ben o 8B T OpOB K 38Kn l0 '-1 8H H 10 , '-I T O 102 1 B 03M0)f{H0, H CITbiTbi B8e T CllOH T 8 HH O e .a e n e HH e . 

n ocKOn bKY '1 8C TOT8 f!OS! Bn8H HSI OC KOn O'IHb!X HMnyn bCOB Obin8 B 2 paaa M8Hblli 8 CKOp OC TH 

C'!eT a a -qac THU c aHeprH e ll 8 ,3 M as , Hc n yc Ka eMbiX n pH pacnan e 102
254

, MO>KH O Obin o 

np ennono>K HTb, 'ITO T sf nnH I 02
254 

COC TBBMJe T npKMepHo 7 c e K, 3To o6C TOHTen bcTBO 
. 5 

Kaa anocb KpaliHe YllHBHTen bHbiM , Ta K KBK H3 Me p eHH oe :3HB'IeHH e T s t 7 ceK o Tn H'!an oc b B 10 p aa 

OT O.>K H.aaeMoro H3 a H a n Haa paanJPt H biX C KC T e MBTHK c noHTBHH o r o .aen e HHSJ: . O.aH BK O He.naa

HHe T80p 8TH 'I8CKH e OU8HKH J0X8HCCOH~2/ npHBenH K 3 H8'18 HHIO nepH OilB Cn OHTBHHOr O neneHKSI 

~ ~ 
102 , COrn ac yiOW8M YCll C :3KCnepHM8 HT8nbH b!MH llBHHb!MH, J..1 cnon b3y SI 3H8 '! .eH H8 '(sf JlnSI JOT 

a K B '-I eC Ta e o T n p aa n o A TO'-IK H, IOxaHc C oH o u e HHn TBK)Ke npo.a o n.>KHTe nbH OCTb >KH3HH n o OTHo

weHH JO K C llOHT8 HH OMY n e n e HH JO pn.aa .llpyrHX H30TOllOB 102-ro 3 neM 9 HT8
1 

B "!8CTHOC TH, 

102
256

• H a OCHOBBHIIH :3TI!X p ac '!e ToB n epi! Oil cn oHTBHHoro n en eH Hll 102
256 

nony'IHnCSI 

pBBH biM 0,02 C8K, 

B CBSI3 H c :3THM nony'!eHH e H H3y'le HHe c soAcTB panH OBKTHBHor o p acnan a H30Ton a 

102
256 

npen c TasnHno aHB 'IHTenbHbi ll RHTep ec . 

B n a6opaTOpRH Sl llep Hbi X p eBKUIIA 0 1-151 J..1 B .Uy6 He E • .U • .UoHeu II np. I 31 
B8CHOll 

1963 r, n on y '!HnH :3 TOT H30TOIT B 91l8pH Dll p eBKUHH 
2 %56 

U .,. ( Ne 2
, ,41 ) 102 

2 56 
A BTOpbi noKaaan H, 'ITO 102 p ac nanaeTcSI c TV. - 8 ce K, J..1 a :3TH X naHHbi X c n enyeT, 

'IT O IJI.!>KHS!ll r pBHHUB Jlnll nep HOilB Cf! OHTBHHOr O n en eHRll 102
256 

COC TBBn!l e T 8 C8K R He 

npoTHBope'lHT a Ha'!eHHIO , nony 'leHHOM Y 113 rpa<jJH '!eCKHX :3KCTpanonHuHll. B TO >K e spe M9 

:3TOT peaynbTBT CHn bHO pBC XOiliHCQ C TeopeTH'I 8C KOH OU8HK0ll JOxllHCCOHB/2 / , 

B HacTos:~weA p a6oTe npH B OD. H T C H .aa.H Hble onbr Tos, noc Ta sn eHHbix c uenb!O He nocpea.

CTBeHH or o H3 M ep e11HSI nepAOil B Cf!OBTBHHOrO neneHHll H30TOna 102
256

• 
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MeTO.UHKa 3KCnepHM9HTa 

Ha OCHOBBH HH C HCT9M8THK~jepH:OLlOB COOH TBHHOr' O D.9n 9HH SI H 9KC09pHM9HT8nbHbiX 

22 256131 
.uaHHbiX no ce '! eHHIO peaKuHH U ( Ne ,4-! I JfJ2 MO>KHO 6&!no O>KH.UBTb, 'I T O 

256 
acjocj:leKT OT CllOHTBHHOrO .ueneHHS! H30TOI18 !02 6y.UeT HeeenHK, no3TOMY Tpe6oeanocb 

C03.08Tb BbiCOKO'-lyBCTBH T 9 nbHfJO M9TO!J.HKy . 

Mbi nownH no nyTH Hcnonb3oBaHHS! Ha Kn OHHOll MHWeHH
141 

H nonynpoBO.llHHKOBbiX 

.ueTeKTOpOB .unR perHcTpa~H H ocKonKOB .ueneHHS!, OcHOBHbiM npeHMywecTBOM HaKnOHHOll 

MHW9HR, H306p8>K 9H H OJ:t H B pHC. 1, HBnSieTCSI B03MO>K H OCTb p eanH38U HH: 6onbWHX TOKOB, 

o6ycnoan eHH8s:J XOpOWHM BO.UHHbiM OXn B)I{L1.9H H 9M M HW €HH, 8 TBK>K€ BbiCOKBSI ttyBCTBHTenb

HOCTb, S!BnS!IOWBS!CS! pe3 ynbTaTOM HHTerpHpOBBH H S! acjocjoeKTB 11 0 BCell cPYHKUif lf B036y>K.U9HKS!, 

npH TOnWHHe enOS! ypaHa 

ny qK a HOHOB, paaH OM 6°, 

HB MHW9HH 200- 500 ~ II HBKnOHe MKW9HH K H811p8Bn9HKIO 
CM 

acj:lcjoeKTHBH B S! TOnWHHB MHW 9 Hif COCTaBnS!eT 2-5 ~ 
CM 

06bi'IHO B S!.ll9pHbiX p eaKUHS! X C TS!>K9nb!Mif HOHBMH nonywHpHHB cj:lyHKUHH B036y>K.U9HHS! 

.UnS!, p e8KU HH ( J,4 n ) COCTB~nS!eT 8-!0 Mae, 'ITO COOTB9T CTByeT noTepS!M 3HeprnH MHOro

Mr 
38pSI.UH Or O HOHB B c noe U .3 0 8 TOnlllHHOll 3- 4 ~ 

llpyrHM BB>K H bi M o6c T O SIT €nbCTBOM S1BnS1 9 T CSI TO, l.IT O Slllpa-npo,ayKTbl p 98KUH H 1 HMelO-

lllHe npo6er - 0,5-1 ~ 
CM 

e ypaHe " H an paeneHHoe enepe.u yrn oeoe pacnpe.ueneHKe , 

T OpM03 SITCS1 , B OCHOBHOM, B T OHKOM ITOB€pXHOCTHOM CnOe ypaua . no3TOMY IT O T e pH 3HeprHH 

OCKOnKOB 1 B03HHK810lUHX npH COOHTBH HOM .n.eneHHH H.D.ep-npo.CJ.yKTOB, B cnoe HeaenHKH, H 

a¢¢eK TH BHOCTb HX ~erHCTpBUHH .n.eTeKTOpBMH OKB3biB8€ T CSI ,O,OCTBTOl.IHO B biCOKO A'. 

YpaHoaaH M HW €Hb H3f'OTOBJ1SIJ1BCb nyTeM H a H eceH HSI Ha pa6oLfyJO rpaHb Me.n.Horo napan-

nenemme.ua cnHpToeoro pac Te o pa U 0 2 (NO ,3 ) 2 6 H 2 0 c .uo6aeKoll pac Teopa HHTpouenniO -

n03bl B BI<HnaueTaTe c nocne.uyiOlllell npocywKoll Hnlf npoKanHB8HH9M .uo u.3 08 • K onH -

t.teCTBO B€Ul€CTB8 M H WeHH on p e.n.enSIJl OCb no y a eJlbHOA: a - aKTHBHOCTH CJlOSI . 

HaKnOHHBSI MHWeHb MOH THpoaanacb BHYTPH ronoaKH cneu K a nbH oro npo6HHKB. 0Ha 6brna 

H30l1Hp0B8H8 OT Kopnyca npo6HHK8 1 l.ITO .Q.BBBJlO B03MO>KHOCTb H3M€pSITb llOTOK n8.Q.8JOWHX Hd 

Hee HOHOB C llOMOWbJO H HTerpaTop a T OKB. DnH C06Hp8HHSI BTOpHl.IHblX aneKTpOHOB , .Q.BH>KyWHX-

CSI B.Q.OJlb CHJlOBbiX JlHHHA': M8f'HHTH0f'O rTOJl SI, H8,0, MHWeHbJO rTOMeW8JlCSI 8Kp8H 1 8JleKTpHLf €CKH 

CBSI38HHbi A': C H €10. 

OnbiTbi npoeo.uHnHCb Ha eHyTpeHHeM ny'!Ke 3 10 CM UHKnoTpoHa T51>Ken&IX HOHOB OVIHVI. 

Y1HTeHCiiBHOCTb TIYLfKB HOHOB HeOHB, non8,0,810Wef'O H8 MHWeHb, COCT8BJ1SlJ18 20-25 MK8 

2 
( p83Mep OKHB B KO>Kyxe 10 X 15 MM ) • 

B pa6oTe Hcnonb3oean HCb H3roToeneHHbie e J1a6opaTopHH R.UepHbiX peaKuHll OV!HV!
151 

noeepXHOCTH0-6apbepHbl9 .UeTeKTOpbl If3 n -KpeMHHS! C y.uenbHbiM CO!lpOTHBn eH H9M 300 OM • CM . 

4 eTbipe .ueTeKTopa (.uea KaHana no .uea .ueTeKTopa c napannenbHbiM BKniO'!eHHeM) c o6Ulell 

4 



MeTO.OIIK8 3Kcnep11MeHT8 

IH C H C T 9M 8THKH nepHO.O.OB CflOHTBHHOrO .aeneHIHI H 3KCnepHM9HT8nbHbiX 

4:B 22 256 ! 3/ 
110 peaKuHH U ( Ne , ,4n ) }{) 2 MO>KHO 6b!no O>K H.0 8 Tb, 'ITO 

256 
IHHOI"'O .aeneHHll H30TO!l 8 ( 02 6y.aeT HeBenHK. no3TOMy Tpe60B8fl 0Cb 

'BCTBHTenbHYJO M9TO.D.HKy . 

/4/ 
no nyTH HCnOnb30B8HJHI H8Kfl0HH O A MHW9HH H nonynpOBO.O.H HKOBbiX 

;>erHcTpallHH ocKonKOB .neneHHSI . OcHOBHbiM npeHMyi.UeC TB OM HBKnOHHOA 

e HHOA HB p HC . 1, SIBnSieTCH B 03MO>K HOC Tb peanH38UHH 60nbWHX T OKOB , 

;>OWHM BO.ll.SIHbiM OXnB>K.Q9HH9M MHW9HH 1 8 T B K>Ke B b!COKBSI YyBC TBHTenb

:SI peaynbT8TOM HHTerpHpOB8HIIll 3¢¢eKT8 n o BCel! <PYHKUIIII B036y>K .OeHIIll. 

lSI ypaHa H8 MllllleHH 2QQ-5QQ ~ H H8KflOHe Mll!lleHII K H8 npasneHIIIO 
CM 

![OM 6°, 3¢¢eKTIIBH8ll TOfllllHH8 MHW e HH COC T8BfllleT 2 - 5 ~ 
CM 

::tepHb!X p eBKUHllX C Tll>Kefl b!MII HOH 8 MH nonywHpHH8 <PYH K UIIH B036y>K.aeHIIll 

n ) COC T 8BfllleT 8 -(Q M3B , 'I TO COOTBeTC TByeT noT epllM 3Hep!"'UH MHOro

MI"' 
• c n oe U ,3 0 8 TO!lWIIHOll 3 - 4 ;;:;-:z 

HbiM 06CTOHT9nbCTBOM SIBn519TC51 TO , 1.fTO Sl llpa- npo,ayKTbi p e8KUHH 1 HMei0-

5 - I~ B ypaH e 11 HanpaaneHHoe anepe.a yrnoaoe pacnpe.aen e HIIe , 
CM 

HOB HOM 1 B TOHKOM OOB9pXHOCTHOM C nOe ypana . no3TOMy OOT9pH 3 H epr H: H 

UOlllHX npH COOH TBHHOM .lleneHHH RO.ep- n p o.ay K TOB 1 8 cnoe H 9BenHKH
1 

H 

;l9rHCTp8UH H Ll9T9KTOp8MH OK83bi88€TCSI .fiOC T BTO't.J:HO BbfCOKOA . 

!llleHb H3I"'OTOB!lllll8Cb nyT eM HBHeCeHHll H8 p860'! y iO l"'p8H b Me.OHOI"'O napan-

:>Boro p acTaop a U 0 2 (N0,3 ) 2 6 H 2 0 C .0068BK Ol! p 8C T BOpa H II T pouenniO-

T e c nocne.ayiO!lle ll npocylll Koll HnH npoKanHB8HIIeM .ao US 0 
8 

• K onii -

MHweHH onpe.nenstnOCb no y .U 9 llbH O A a --aKTHBHOCTH CIIOSI . 

!H!ll e Hb MOHT11pOB8!18Cb BHyTpH I"'OilOB KH ClleU118!lbHOI"'O npo6HHK8. 0Ha 6b! !l 8 

::>pnyca npo6HHK8 , t.tTO .fi 8 B8JI O B03MO.>KHOCTb H3MepSITb llOTOK ri8.fi810lUHX Hd 

!IlbiO II HTerpaTopa T OKB • .LlnSI C0611p8HHll BTOpH'!Hb!X 31leKTpOH OB , .OBII>KYlllHX-

IIHHHA M8I"'HHTHOI"'O OOflSI , HB.O MHW9Hb10 llOM elU8 JICH 3 Kp8H 1 3 ll 9 KTpHlf€CKH 

I.OIIIlHCb H8 BHyTpeHHeM ny '!K e 3(Q CM UIIK!l0TpOH8 Tll>Ke!l b!X II OH OB 0vfl'I Y1. 

qK 8 H O H OB H90H8 1 0008.08JOW9I"' O H 8 MHW9Hb1 COC T8BII SI JI 8 20- 25 MKB 

2 
O>K yxe ! O x 1 5 MM ), 

nonb30B8!111Cb H3 I"'OTOBn e HH ble B na6opaTOpHif ll.OepHb!X pe8KURll OYls:!¥1 151 

~epHbJe .0 9 T 9 KTOpb1 H3 n -Kp9MH JHt C y_aenbHbiM COri pOTHBII €H li€M 300 OM· CM . 

l (.as a KaHana no .a a a .aeTeKTop a c napannenbH b!M BKiliO'!eHReM) c o6well 

4 

'!YBCTBH T e!lbHOA llOBepXHOCTbiO OKO!lO ( 2 CM
2 

6blllR CM OHTI! p 088Hbl Ha .aep>KaTene , KOTOpbT l! 

M Or H 8X0.0HTbCI! B LlBYX nono .>K9 HIHIX: B O OJIO>K9H HH 'o6ny 'l€HHe' - ll€T9KTOpbi ynaneH bJ 

O T MHW9HH ( a 3TO BpeMSI O'i8 o6Jiylf89TCH ny1..fKOM YCKOpeHHblX HOH OB 1 H3M€pH T 91lbHblft 

Tp8KT riOJIH OCTblO 386JIOKHpOB81-I); B nono>K P.Pt.tH ''H3tv'epeHHe' - .U€T9KT0p bl HBXOllSITCSI 

H 8.0 MHWeHbiO (ny<IOK OTCyTCTByeT, Bb!COI' O '!BCTOT"blll r eHe p aTopa aan epT). 

YnpaaneHIIe nono>KeHHeM neTeKTopos H p e>KKMOM pa6oTbi ycKopiiTenll ocywec TBnll -

nocb 6noKoM 8BTOM8TIIKII (EA). Ha p11c. 2 npRBO.OIITC ll 6noK - cxeMa 3neKTpoH H oll annapa

T ypw , B blllO!lHeHHOl! uenii.KOM H8 Tp8H311CTOpax . 6bTnll n pHMeHeH bl 38pll .OOBO- '!YBCTBIITenb

H b!e npe.ayCH!liiTe nH ( ny) C BXO.OH biM II Tp8H 31!CTOp8MII n403, BK!liO '! e HHb!MH no CXeM e 

c o6mell 6aaoll. CMemeHI!e Ha .aeTeKTOp bi ( 6 sonbT) " o .aasanocb oT IIC T O'IH H K8 nii T IU!Rll 

npe.ayCH!lH T enel! , ll p H 3TOM OTHO!lleHRe CRI"'H8!18 K lllYMY Ha B b!XO.Oe YCH!liiTe!lbHOI"' O Tp8KT8 

6bTnO H e xy>Ke 10 .anll a - qacTIIU c aHeprHell 4 , 5 M3B 11 aenR'!IIH e M8I"'H IITHoro nonll 

- J8 K8 (nOCTOllHH8ll BpeMeHII .011¢cpepeHUIIpOB8HHll - 2 M KCeK) . 

Y cHn HTen ll ( Y ) 6bi!ll! BbmonH e Hbi B Bl!.ae • .aaoeK' c r ny6o Koll oTpHUBTen b HOll o6paT

Holl CB!l3bl0 , K03¢¢1!UII eH T ycHneHIIll 200 , BpeM ll H 8p8C T 8HHll ~ 0,2 MKCeK • .Llnll B II3Y81lbH0-

1"'0 KOHTpO!lll 38 p860TOl! yCII!lHTe!lbHb!X T p8K T OB npe.ayCMOTpeH cneU118!lbH b! ll Bb! X O.O '! e p ea 

6y¢epHbll! yCII!liiTe!lb (Y0 ) . 3TOT >Ke Bb!XO.O MO>KHO 6binO IIC!l01lb30B8Tb .Oil S! C HSITII SI 3Hepre 

TII'!eC KHX cneKTpoa npo.ayKTOB peaKUHII H a aHanllaaTop e A Yl-100 . B K8 '!eC TB e .OIIC KpHMIIHII

PY IOilliiX 3neMeHTOB npiiMeHll!liiC b TYHHenbHble .OliO .Obi B co '!eTaHII II c T p 8 H311C T Op HbiM I! ¢opMH

PYKllll iiM H K BCK a .aaMn (.D<t> ) . Y p oaeHb .aHcKpHMHH 8 U II H p e r y n Hposan c ll a npe .ae n ax OT 8 .ao 

3 0 M3B . C¢o pM11pOB8HH bie IIMnynbCbi nocTynanll H 8 cxeM y 8H T IIcoana.aeHHll c p aap e!llaiO!ll iiM 

apeMeH eM 4 MKCeK • .Danee c¢opM11pOB 8HHbi A CllrHan n p oxo.a11n '!epea n e pB bill KnanaH 

( Kn.J ), O.OH OBH6paTop aa.aep>KKH ( 3) I! B T OpOl! K!l8118H ( K n .2 ) H a ¢opM11pyiOWIIA K 8C K 8.0 

( <t>) aany cKa MexaH II '!eCK o ro perHcTpa T o p a .an ll II HTe rpanbHoro c'!eT a ocK onKoB. M o MeH T 

nog aneHIISI KC..>K.aor o IIMnynbCa OTMe'!a n cll c noMOUlbiO T eneT a ll na C T-35 111111 c aM O!llllllY!lle

ro np1160pa 3nn-Q9, ynpBB!llleMOI"'O 6 n OKOM 8BTOM8TIIKII . 

OcHoBHoe BHIIM8H He npH paapa6oTKe annapaTypbi y.aenllnocb 38lllHT e OT 3 n e KTpOMar 

HHTH biX HBB O.ll OK H riOM €X . 8xOLl.HOe OKHO np06HHK8 M€X 8 H HtteCKH 38Kpbi B 8 1IOCb H B speM H 

H3MepeHHA , T8K qT Q n p OCTp8HC TB0 1 r.ae C M OHTHpOB8Hbl ll € T€KTOpbl H nY, OK83bl 8 8 ll0Cb 

H30nKpOB8HHbiM oT o6oeMa ycKopHTenH. TeM caMOIM yMeHbwanacb eepoHTHOC T b HBBOLl.OK 

OT pa3 pll.OOB B K8Mepe IIOHHOI"'O IICTO'!HI!K8. 

B ane KTpOH H oA cxeMe aToA >Ke uenH c ny>KHT aanHlf:He .asyx KBHanoa a cotteTaHH H 

CO cxeMOll 8H THCOB!l8.0eHHl! . 6118I"' 0 .08pS1 T 8KOll K OM611H8UIIII O.OHOBpeMeHHO B03HH K 810!llHe 

BHe ! U HH9 HnH BHyTpeHHHe OOMeXH 1 npeBbiW8lOWH€ nopor .llHCKpHMHH8UHH , He perHCTH p oea-

n11cb annapaTypoll. 

noCKOllbKY HCTOttHHK H OHOB pa60T8€ T B MOWHOM HM n yn bCHOM pe>KHM€ 1 B CXeMe 

6b!J!B npeLtyCMOTpeH a .aononHHTenbHBll 6nOKIIpOBK8 H8 BpeMll I!MnynbCHOI"'O paa p SI.OB. 

5 



nHTBHif e npe.QyC HniiTene.A H ycHnHTeneA' OCyll...leCTBnSJnOCb OT 0 T.Q 9 nbHbiX BKKyMynSJTQ

poa, 0HT8HH 9 6nOK8 8BTOM8THK11 - OT CT86HnbHOA' CSTH nepeMSHHOf'O TO KB . 3TO 06ecneqH

Bano eTB61inbHYIO pa6oTy perHeTpHpy!OWei! annapaTypbl B Te'ieHHe LinHTenbHOro BpeMeHH . 

Vl3MepeHI!SI II pe3ynbT8Tbl 

np11 II3BeeTHOM 3 Hn'ieHIIII napui!BnbHOrO nepi!OL18 a -paenana 3BL1B'<B onpeneneHI!SI 

T sf CBO,O,HTCSI no Cyll.lSCTBy K H8XO>K,0,9HH10 .D.OnH H.Qep, p8COB.Ll810lllHXCSI nyTSM COOHTBHHO

ro .aeneHHH, H3 06Ulero 1.fHCna CHHTe3HpOB8HHbiX H.Oep. 8 HBWHX OObiTBX H3M9pHnC SI BbiXO.Q. 

113DTona 102
256 

no ero enoHTBHHOMy neneHIIIO. Bbixon SILiep 102 256 no a - paenany 113Bee

TeH H3 pa60Tb/
3

/ 0THOWeHHe 3THX BbJXO.QOB X8p8KT9pH3yeT OTHOW9HHe napUHBnbHbiX ne-

p11onos nonypaenana. 

np" u238 
B MHWeHH H BKannHB810TCSl npo-

Ne 22 o6ny'<eHI!H y c xope HHbJMH HOHBMH 

.OYKTbl Sl.Ll9pHbiX p98KUH.A, Cpe.O.H KOTO.pbiX HMelOTCH p83fl H1.fHb19 COOH T 8HHO - nenSIUH19CH H.apa. 

Heo6xoni!MO Bh•neni!Tb 113nyqaTenb, paenanaiOWIIileSI e T¥. - 8 eeK. 

I 31 4.11 22 256 
l-13 L18HHbiX pa6oTbl , nnR peBKUIIII U ( Ne , 4 n I 102 MBKei!MyM ee'<eHI!SI 

HBXOLII!TeSI np11 EN = 112 M3B. EonbwaSI qaeTb HBW IIX onhiTOB nposon~<n lfeb np11 3 Heprlllf 22 • 
IIOHOB Ne , pasHol! 120 M3B. 

np11 3TIIX yenOBifSIX 0)!{11L1BneSI H81160nbWifl! BbiXOLI lleenenyeMoro lf30TOII8 . 

Ha p11e. 3 np11seneHa KpiiBBSI pacna.o.a H8B e .U9HHOA' B MHW9HH 8 KTHBH OCTH , 

1'1 T o6 40 eeK pa6oTbi annapaTypbi ___ n_. ~ ---
t. T 50 eeK 

nony'<eH-
H85J B O.UHOM H3 OObiTOB B p e>K HMe 

H3M . 

B HLIHO , '< TO 3KenoHeHTa xapaKTep113yeTeSI nep11onoM nonyp aenana, p aBHbiM np KM epHo 

10 eeK. 3TOT pe3ynbT8T B npenenax HeTO'iHOeTel! 3Kenepi!MeHT8 eornaeyeTeSI e L18HHbiMII 

pa6oTb/
31 

Heo6XOLl,HMO OTMeTHTb, '-ITO OOMHMO OCKOnKOB COOHT8HHOf'O .aen e HHH H3 M HWSH H MoryT 

BbJfleT8Tb H perHCTpHpOB8TbC H .O.eTSKTOpBMH OCKOnKH BbiHY>K.O.eHHOf'O .aen e HH SI H.Oep yp8H 8 

no.a .aeHCTBHSM 38083.0biB8101.l.(HX H
1
e.,Tp0HOB . Y1CT01.fHHK8MH 38083.llbiB810lllH X H9A' Tp0HOB 51Bns:r -

JOTeSI oeKonKII neneHKSI 11 RLipa N ( T % =4 ,1 5 eeK), o6p a3yJOWII ee SI B p eaKUifSIX nepe-

LIB'<II. DnR yMeHbWeHIISI 3cpcpeKTB oT BbiHY)!{LieHHoro neneHI!SI BeweeTsa MIIWeHI! Hlf3Ko-

a:J8 
3Heprii'<HbiMII Hel!TpoHBMII B pa6oTe llenonb30BaneSI o6enHeHHbill U • O nHBKo 3Ta Mepa 

He KeKnJO'<I!n a cj:loH Hau eno. DnR y'<eTa cj:loHa nposon11neSI onbi T e 3BKpbiBBHifeM neTeKTopos 

cpOnbrol!, "Ha BHyTpeHHJOIO IIOBepxHOeTb KOTOpOl! H8HOe llneSI TO'i HO T8KOI! )!{e enol! o6enHeH-

U 2J8 , KBK II HB MIIWeHII. 8 3TOM enyqae OeKOnKII 113 MlfWeHH He perKeTp1< pOB8nlfe b 
Horo 

.neTeKTopaMH, Tor.oa xax a¢¢exT BbiHy>K.neHHoro .oeneHHSJ cox paHs:rncR. Ebino noxa3aHo, 

'iTO cpoH OT 381183L1biBBIOWIIX Hel!TpOHOB He npeBbiWBeT 25% ( B03paeTaeT e pOe TOM 3Heprlll! 

H OHOB) OT Ha6nJO.Q8eMOA B MHW9HH 8KTHBHOCTH. 

6 



lYCHIHtTene.A H yCHnHTene.A OCYW9CTBn5JnOCb OT OT.aenbHbiX 8KKyMynHTO

l 8BTOM8THKH - O T CT86HnbHOH C9TH rrepeMeHHOrO TOK8 . 3TO o6ecneqH-

a6oTy perHcTpHpyiOweH annapaTypbi a TeqeHHe .anHTenbHoro apeMeHH. 

~3MBpBHHH H pB3ynbTaThl 

lM 3HnqeHHH napuHanbHoro nepHo.aa a -pacna..o..a 3a.aaqa onpe.aeneHHH 

YW9CTBY K H8XO:>K.ll9HH10 .llOnH SI.ll9p, p8CIT8.ll810WHXCH nyTeM CfiOHT8HHQ

W.9rO t.mcna ct-~HT83HpoaaHHbiX s:r.a.ep. B HBUJHX onhiTax H3Meps:rncs:r BbiXO.D. 

256 
era cnoHTaHHOMY JleneHRJO. BbiXOJl HJlBp 102 no a -pacnaJly R3Bec -

0THOW€HH9 3THX BbiXO.O.OB X8p8KT8pH3yeT OTHOW9HH8 napuHanhHbiX ne-

,a. 

:IHH 
u238 

yCKOpeHHbiMH HOH8MH Ne 22 B MHUJ8HH H8KannHB810TCH npo-

8KUHJi, cpe.llH KOTO.pbiX HM910TC5l p83nHt.tHbi8 CITOHT8HHO-.ll9nHll.U1:eCH H.llpa . 

lHTb H3ny'!aTenb, pacna)laJOlUHl1CH c Ty. - 8 ceK. 

I 31 l3S 22 256 
a6oTbi , JlnH peaKuHH U ( Ne , .4n ) 102 MaKCHMYM CB'I BHRH 

,,. = 112 M3B . 5onbwaH '!aCTb HawHx onbiTOB npoBOJlRnRcb npH aHeprHH 

>ll 120 Mas. 

ilOBHHX O>KH.ll8flCH H8H60nbWHit BblXO.ll HCCne.n.yeMOI"'O H30 T OIT8. 

)M89.ll9H8 KpHB8H pacnaaa H8B9.09HHOit B MHW9HH 8K T H BHOCTH , nonytteH-

!1 T o6 40 CBK 
lbiTOB B pB)!{HMB pa60Tbl annapaTypbl ___ n_. ~ 5-0---t!, T CBK 

H3M . 

KCnOHBHTa xapaKTBpH3yBTCH nepHOJlOM nonypacna)la, p aBH biM npRMBpHO 

il bT8T B npe..a.enax H9TOttHOCTeA 3KCnepHM8HT8 CornacyeTCSl C ..08HHb1Mfl 

OTM9TH:Tb, 1.{T0 ITOMHMO OCKOnKOB CfiOHT8HHOrO .neneHHSI H3 MHUJ9HH MoryT 

pHpOBaTbCH JlBTBKTOpaMH OCKOnKH BbiHY)!{JlBHHOrO JlBnBHHH HJlBp ypaH a 

183.£lbl8810WHX Hle,TpOHOB. J..1CT01.{HHK8MH 38IT83.llbiB8KHUHX HeitTpOHOB SIBnR-

'HHH H HJlpa N ( T y, =4,15 ceK), o6pa3yJOlUHecH B peaKURHX nepe-

eH HH aclJQJeKT8 OT BbiHY>K.ll9HHOrO ..a.eneHHH B91U9CTB8 MHW9HH HH3K0-

4J8 
>OHaMH B pa60TB HCHOnb30BanCH 0 6BJlH8HHbiJ! U • 0JlHaKO 3Ta MBpa 

Hau eno. JlnH y'!eTa cj:>oHa npoBOJlHnCH on&I T c 3aKpblBaHHBM JlBTBKTopoa 

~HHIOIO noaepXHOCTb KOTOpOH H8HOCHnCst TOttHO T8KOit >K9 cnoA o6e.nHeH 

H8 MHW9HH. B 3TOM cnyqae OCKOnKH H3 MHW9HM: H€ perHCTpHpoaanHCb 

,a KBK a¢¢eKT BhiHY>K.D.eHHOro .aeneHHH coxpaHstncst . Ehrno noK838Ho, 

b iBa!OlUHX HBl!TpOHOB HB npBBbiWBB T 25% ( B03p8C TaBT C pOCTOM 3HBprHH 

teMOit B MHWeHH 8KTHBHOCTH . 

6 

l 

I 

KpoMe Taro 6hinH rrocTaeneHbi .O.OnOnHHTen bHbl€ KOHTpon bHble OITbiTbi, B KOTOpbiX 
20 16 

B K81.{9CTBe 60M68p..O.HpyiOWHX qaCTHU Hcnonb30B8nHCb HOHbl Ne " 0 06Hapy)!{eH-

Hbi€ B 3THX OnbiT8X CITOHT8HHO.O.enHI.l.lHeCst npo.o.yKTbJ pacna.o.anHCb C 6onee KOpOTKHM 

nepHOJlOM nonypacnaJla, paBHbiM - 3,0 ceK. 

K HBCTOHlUeMy epeMeHH HM9JOTCSI nHWb npeaaapHTenbHbie pe3ynhTBTbi no aHepre· 

TH'IBCKOJ! 3aBHCHMOCTH BbiXOJla npOJlYKTa C T \'; = 10 CBK. 3Ha'!BHHH BbiXOJlOB, npBJlCTaa

neHHbiB B Ta6nHue I , He npoTHBope'!aT xapaKTepy noBBJlBHHH cpyHKUHH aoa6y)!{JlBHHH 

~ 22 ~6 /~ 
U ( Ne , 4n } 102 • 

CoaoKynHoCTb acex .aaHHbiX no3eonHeT c.aenaTb 3BKn10lf8HHe o TOM, t.tTO npH o6ny-
~ 22 

'IBHlm U HJlpaMH Ne Ha6nJOJlanOCb CnOHTaHHOB JlBnBHHB H30TOna 102- ro ane-

MBHTa C MaCCOBbiM 'lHCnOM 256. 

Bbrxo.a era, onpe..a.eneHHhiA: no cnoHTBHHOMY .aeneHHIO , 

-34 2 256 
- 3• 10 CM • 0TC!OJl8 cnBJlYBT, 'ITO JlnH 102 lsf -

06cy>KJlBHHB pB3ynbTaTOB 

COOTBeTCTByeT Celf9HHIO 
4 5. 10-32 

10 CBK -34 = 1500 CBK. 
3· 1 0 

~3MBpBHHOB 3Ha'!BHHB riBpHOJla cnOHTaHHOrO JlBnBHHH H30TOna 102
256

He O'IBHb CHnbH O 

OTnHq88TCH OT npe..OC K838HHOrO nyTeM rpaclJHqeCKOA 3KCTpanonHUHH R389CTHbiX .08HHbiX. 

M, H806opoT, OTKnOHeHHe OT 3H81.{9HHH, nonyqeHHOrO H3 TeopeTHqeCKHX OUSHOK/
2
/, oqeHb 

BBnHKO ( 10
5

). 

Ha pHc . 4. npHBBJlBHa 3aBHCHMOCTb nepHOJlOB cnoHTaHHoro JlBnBHHH OT '!Rena HBltTpo-

Hoe a H.ape ..a.nH H aH6onee TH>KenbiX aneMeHTOB . CnnornHhie nHHHH coe.o.HHSIIOT onpe.aeneH Hbie 

aKcnepHMBHTanbHO 3Ha'!BHHH Tsf , nyHKTHpHaH - npoBBJlBHa '!epea TeopeTH 'IBCKHB 3 H aqe

"""· 0'!BBHJlHO , BnHHHHB nO)l060nO'IKH Z = 100, KOTOpaH 06Hapy)!{HBaBTCH Ha JlHarpaMMB 

HHnbccoHa JlnH npoToHoB, Ha 6apbep JlBnBHHH He CTOnb aenHKO, KaK anHHHHB noJlo6onoq-

/2/ . 
KH N = 152 • Jlo CHX nap HBT aKcnepHMBHTanbHbiX yKa3aHHlt Ha cymecTBOBaHHB aHoMa-

nHll a paJlHOaKTHBHbiX caollcTaax HJlep, pacnonO)!{BHHbiX 3a cj:lepMHBM . P e3ynbTaT HacToH

welt pa60Tbl rOBOpHT CKOpee 06 OTCYTCTBHH 3Ha'!HTBnbHOrO flpOMB)!{yTKa MB)!{Jly 3HBpre-

TRt.t8CKHMH ypOBHHMH npOTOHOB 50 H 51 H 0 TOM, 1.{T0 Bp9M9H8 >KH3HH 1.{9THo- qeTHbiX H3Q-

T OnOB C Z > 100 I{ N B6nH3H 152 HB 6yJlyT TaK KaTaCTpOcpH'IBCKH Manbi, KaK 3TO 

/2/ 
cne.ay e T H3 T80p8TH1.{8CKHX 0U8HOK 

B 3BKnJOqeHHe aeTopbi Cl.J.HTBIOT cBOHM npHHTHbiM ..a.onroM Bbipa3HTb 6naro.o.apHOCTb 

3.3. PbiHJlHHoll " ~.~. 4y6ypKoao l!, H3roToa HBWHM KpeMHHBBbie JleTeKTopbi, 3 . r.~Maeay 

38 pa3pa6oTKy OTJlBnbHbiX 6noKOB annapaTypbi, a TaK)!{B coTpyJlHHKaM rpynnbi 3KcnnyaTa

UHH uHKnoTpoHa Y-300, o6ecne'!HBWHM xopowyJO pa6oTy MaWHHbi npH npoBBJlBHHH on &ITOB. 
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Ta6nuua 

E Ne 
22 

VlHTerpanbHbill noTOK BbiXOJl 0THOCHT. 0THOCHT. 
Mas HOHOB Ne22 (a6c . •u<cnc• BbiXOJl BbiXOJl no 

131 
MKa-qac aaper.HMn.) naHHbiM pa6oTbi 

102 14 0 0 0 

110 28 8 0,5 0,33 

120 28 17 I 0,88 

124 14 9 I 1,00 

n H T e p a T y p a 

I. A.rHopco. AToMHBH aHeprHH, L 338 ( 1959). 

2 . S. Johansson. Report UCRL-10474, September 25, 1962. 

3. E.Ll. LloHeu, B . A . Llleronea, B.A. EpMaKOB. npenpHHT OVlHVl P-1383, Lly6Ha, 1863. 

4. B . A . LlpyHH, Vl. 6p8HJlll.!T8Tp, H. Manhi. npenpHHT O VlHVl, P-875, Lly6Ha, 1962. 

5. 3.3. repwTel!H , C . M . ConOB b8B, Vl.Vl. '{ y6ypKoaa. MaTepHanbi coaewaHH51 no nonynpo
BOJlHHKOBbiM Jl8T8KTOpaM 51Jl8pH biX H3ny'I8HHll. npenpHHT OVlHVl, CTp. 26, Lly6Ha,l962. 

PyKonucb nocTynuna a uan aTenbCKHl! oTnen 
28 ¢eapanH 1964 r. 
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P11c , 2. 6noK-cxeMa :m eKTpouuoA annapaTypbi , 

Jl - nonynpOBO.llHI<KOBbl9 .D.9T9KTOpbi; ny - 38pSI.O OBOqyBCTBI<T9!1bHb19 npe.ayCH!lHTenH; 
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KBCKB.ObJ; AC - cxeMa BHTHcoana.aeHH!I; Kn1 H Kn2 KnanaHbi; 3 - O.OHOBH6paTop 

3a.aep}I{KH; <ll - <fJopMHpyiOlllHA KacKa.a 3anycKa M3C " 3nn-09; 6A - 6noK aaTo-
MBTHKH. 
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