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0BlAH XAPAKTEPHCTHKA PAB0TU 

AKT~aJibHOCTb_nQo6JieMI:l. HccJie.ll,OBaHHSI CTa6HJibHOCTH THXeJIUX HJlep 

C 2 ~ 100 HBJIHDTCH 0.11.HHM H3 HHTeHCHBHO pa3BHBaDmHXCH 

uanpaBJieHHH HJJ.epHOH cflH3HKH. Pa6oTU B 3TOM uanpaBJieHHH 6UJIH 

3Ha'IHTeJibHO aKTHBH3HpoBaHu TeopeTHl{8CKHMH npe.ncKa3aHHHMH 0 

B03MOXHOH BUCOKOH CTa6HJibHOCTH H)lep B o6JiaCTH 2=114 H N=184. 

B pa6oTax, mmonuemmx B 1151P mrnH, coo6manocb o6 o611apyxeHHH 

B IIpHpO).{HllX o6pa3uax H8H3B8CTHO,O pa11ee CIIOHTaHHO )l,eJIHmerocSI 

HYKJIH)la, B03MOXHO npHHa).{Jiexamero K 3TOH HOBOH o6JiaCTH 

CTa6HJibHOCTH. 3KcnepHM8HT!l 6UJIH BUIIOJIHeHU Ha YHHKaJibHUX 

JJ,eTeKTOpax MHOJ:eCTBeHHOH 3MHCCHH H8HTpOHOB, pa3M8Ul8HHUX B 

coJIHHOH waxTe na rny6Hne 1100 M. B. 3. , ,JJ.e 6un nonyqeu 

qpe3BU'laHHO HH3KHH cflOH H B o6pa3uax o61>eMOM OKOJIO 10 )I.M3 

yJJ,aJIOCb pe,HCTpHpOBaTb COOUTHH CilOHTammro )l.eJieHH5I HYKJIH)l.a, 
-14 -15 

KOHUeirrpaUHSI KoToporo cocTaBJISIJia, no ouenKaM, 10 -10 r/r 

(B npeJJ.nonoxeHHH, qTo nepHOJl nonypacna)la T = 10
9 neT). 

1/2 

0,n:HaKO .IJ:JIH H)leHTHcflHKaUHH 3Toro HYKJIH)l.a H HCCJie)lbBaHH.SI era . 

CBOHCTB Heo6XO,!!.HM IlOHCK npHpOJJ.HUX o6pa3UOB C IlOBl:lWeHHUM era 

COJJ.ep~aHHeM H/HJIH KOHUeHTpHpOBaHHe HYKJIH)l.a )l,Jl5I nonyqeHH5I 

o6pa3UOB MaCCOH B HeCKOJ!bKO rpaMMOB HJIH MHJIHrpaMMOB. IlpH 

perneHHH .nocne.n1-1eA 3a)laqH 1-1eH36ex1-1a MHorocTynen'laTaSI 

~epepa60TKa o6pa3UOB, a TaK KaK. XHMHl{eCKHe CBOHCTBa 3JieMeHTa 

neH3BeCTHl:l, TO Ha Kax)lOH CTa,n:HH ueo6XOJJ,HM KOHTpOJib 

3cflcfleKTHBHOCTH KOHUeHTpHpOBaHH5I, ocymecTBHTb KOTOpUH MOXHO 

TOJ!bKO BUCOKOl{YBCTBHTeJibHUMH HH3KOcflOHOBllMH )l,eTeKTopaMH. 

TO'IHOCTb TeopeTHl{eCKHX npe.n.cKa3aHHH CBOHCTB TSIXeJILIX 51)1.ep 

Tpe6yeT 3HaHH5I caMUY pa3HllX xapaKTepHCTHK pacna.11.0B, B 

qacTHOCTH JlJ!H THJ:eJIUX SI)lep oqeub BaJ:HUMH 5IBJIHDTC5I pa3JIHl{Hlle 

)laHuue O CilOHTaHHOM )leJieHHH. ,11.JISI npoeepKH p5I)la TOHKHX 

3cflcfleKTOB B pacqeTaX BaJ:HO OXBaTHTb B03MOJ:HO 6onee lliHpOKHH 

1. -.-,y 
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.ll,Hana30H HCCJie).lyeMUX HJ.lep, BnJIOTb J.lO Jie,qa8rnHX H).lep. 

UenhID_QaOOT, COCTaBHBWHX ).lHCCepTaUHD, 6UJIO 

COBeprneHCTBOBaHHe H pa3pa60TKa ycTaHOBOK H npoBe).leHHe 

HCCJie).loBaHHH no nOHCKY CBepXTHllCeJIUX 3JieMeHTOB B pa3JIHqHUX 

npHpOJ.lHUX o6pa3uax, npoBe).leHHe KOHTpOJIH npH XHMHqecKOM 

KOHUeHTpHpOBaHHH HOBO,O cnoHTaHHO ).leJIHIUerocH HYKJIH).la H 

H3yqenHe xapaKTepHCTHK HeHTpOHHO,O H o-H3JiyqeHHH npH 

cnoHTaHHOM ).leJieHHH H).lep 248
cm, 

252
Cf, 

254
Cf, 

256
Fm H 

259
Md, 

HCCJie).lOBaHHe .CTa6HJihHOCTH 
263Ku, HCCJie).lOBaHHe CBOHCTB pacna).la 

HeHTpOHOH36UToqHUX H30TOnOB nerqaArnHX H).lep H H3yqeHHe 

B03MOlKHOCTeH ).laJibHeHrnero pa3BHTHH. MeTO).la perHcTpaUHH pe).lKHX 

H).lepHUX npeBpameHHH nyTeM ).leTeKTHpoBaHHH MHOlKeCTBeHHOH 

3MHCCHH HeHTpOHOB B MaCCHBHUX o6pa3uax. 

B COOTBeTCTBHH C yKa3aHHOH ueJibD B ).lHccepTaUHOHHOH pa6oTe 

CTaBHTCH_H_QemaIDTCH_cne).lrIDmHe_3a).laqH: 

- pa3pa60TKa H C03.l(aHHe .neTeKTOpOB MHOXeCTBeHHOH 3MHCCHH 

HeHTpOHOB H3 o6pa3UOB OO'beMOM 10 H 0, 2 ).lM
3 

).lJIH perHCTpaUHH 

pe).lKHX COOUTHH cnoHTaHHO,O ).leJieHHH; 

- H3yqenHe MeTO.l(OB CHHllCeHHH cpoHa ).leTeKTOpOB, BU3UBaeMm;-o 

KOCMHqecKHM H3JiyqeHHeM, pa3pa60TKa H C03.l(aHHe HH3KDcpOHOBOH 

na6opaTopHH; 

- pa3pa60TKa H C03).laHHe CHCTeMU .neTeKTOpOB ).lJIH perHCTpaUHH 

pe.l(KHX COOUTHH cnoHTaHHO,O ).leJieHHH nyTeM OT6opa• COOUTHH no 

napaMeTpaM M,HOBeHHO,O raMMa- H HeHTpOHHO,O H3JiyqeHHH; 

- H3MepeHHH napaMeTpOB pacnpe.neneHHH no MHOJKeCTBeHHOCTH 

M,HOBeHHUX HeHTpOHOB cnOHTaHHO,O ).leJieHHH H30TOnOB 
256

Fm H 

2s9Md; 

HCCJie).lOBaHHH M,HOBeHHO,O raMMa-H3JiyqeHHH cnoHTaHHO,O 
· 248C 2s2Cf 254Cf 256F 2s9Md ).leJieHHH m, , , m H ; 

- nonyqenHe H HCCJie.l(OBaHHe CTa6HJihHOCTH H30Tona 
263Ku; 

- C03).laHHe ycTaHOBKH H npoBe.neHHe HCCJie.l(OBaHHH CBOHCTB 

2 

! 
I 

., 

pacna).la HeHTpOHOH36UTOqHUX H30TOnOB nerqa8umx H.l(ep, 

nonyqaeMUX B peaKUHHX nepe.naq npH 3Hep,HHX HaJieTaDIUHX HOHOB 

10-20 M3B/ HYKJIOH; 

- oueHKa B03MOJICHOCTeH MeTO.l(a perHCTpaUHH pe.l(KHX H.nepHUX 

npeBpameHHH B MaCCHBHUX CX?Pa3uax nyTeM .neTeKTHpoBaHHH 

MHOllCeCTBeHHOH 3MHCCHH HeHTpOHOB .l(JIH HCCJie.l(OBaHHH HecoxpaHeHHH 

6apHOHHO,O qHcJia. 

3TH 3a.naqH pernaJIHCh B pa6oTax /1-15/. 

Harquag·HOBH3Ha_Qa60T, 

3aKJIDqaeTCH B CJie.nyomeM: 

COCTaBHBWHX .l(HCCepTaUHD, 

1. C03.l(aHa HH3KDcpOHOBaH Jia6opaTOpHH .l(JIH perHCTpaUHH pe).lKHX 

COOUTHH cnOHTaHHO,O .neJieHHH H.l(ep. B noMemeHHH C naccHBHOH 

3all\HTOH H3 6eTOHa TOJIII\HHOH 15 M. B. 3. Ha .neTeKTOpax 

MHOXeCTBeHHOH 3MHCCHH HeHTpOHOB .l(OCTHrIIYT ypoBeHb 

qyBCTBHTeJibHOCTH OOHapyxeHHH npHMeCH cnoHTaHHO .neJIH1Ue10CH 
-13 9 

HYKJIH.l.la 10 r/r npH nepHo.ne nonypacna).la .10 JieT .l(JIH 

o6pa3UOB MaCCOH 10 Kr npH ).lJIHTeJibHOCTH H3MepeHHH 10 cyTOK. 

2. Pa3pa6oTaH H ocymecTBJieH MeTO.l( perHCTpaUHH pe).lKHX 

COOUTHH CnOHTaHHO,O .neneHHH nyTeM .neTeKTHpoBaHHH 

MHOJKeCTBeHHOH 3MHCCHH o-KBaHTOB H HeHTpOHOB .l(eJieHHH H 

nocne.nyomero MHoronapaMeTpoBoro oT6opa co6UTHH. C03.naua 

ycTaHOBKa, KOTOpaH BKJIDqaeT B ce6H MHO,OKaHaJihHUH MOJ.lYJih .l(JIH 

perHCTpaUHH o-KBaHTOB Ha OCHOBe CUHHTHJIJIHTOpOB H3 repMaHaTa 

BHCMyTa, MO.l.lYJibHUH ).leTeKTOP MHOllCeCTBeHHOH 3MHCCHH HeHTpOHOB H 

CHCTeMy 3all\HTU OT KOCMHqecKoro H3JiyqeHHH. B .naHHOH ycTaHOBKe 

o6 
-13 OO ecneqeH ypoBeHb qyBCTBHTeJibHOCTH 10 r/r .l(JIH pa3UOB 

MaCCOH 200 r 3a 10 cyToK H3MepeHHH. 

3TH ycTaHOBKH 6UJIH OCHOBHUMH npH npoBe.l(eHHH pa6oT no 

noHCKY CT3 B npHpo.ne B RRP OHRH B TeqeHHH 8 JieT. 

3. YToqueuu napaMeTpU pacnpe.neJieHHH no MHOJKeCTBeHHOCTH 

3 



256 -
MrHoBeHHl:JX HeHTpOHOB cnoHTaHHoro .uenemrn Fm: v = 3, 91±0, 03 

n 

H ~
2 = 2,02±0,13. 
n 
4.BnepBl:le H3Mepem,1 napaMeTpl:l pacnpeJleJJeHH51 "" no 

MHOJICeCTBeHHOCTH MrHOBeHHl:JX HeHTpOHOB cnoHTaHHOrO .neJJeHH51 

259Md: v = 4,1 ± 0,7 H ~
2 = 2,4 ± 1,2. 

n n 

5. BnepBl:le H3MepeHl:l napaMeTpl:l MrHoBeHHoro o-H3JJyqeHH~ npH 

cnoHTaHHOM ,neJJeHHH 
248

cm, 
254

Cf, 
256

Fm H 
259

Md. 

6. BnepBl:le nonyqeHl:J 3KCnepHMeHTaJJhime .naHHl:le 0 

CTa6HJJbHOCTH no OTHOWeHHIO K cnoHTaHHOMY )leJJeHHIO H a-pacna)ly 

JlJJ51 263Ku. 

7. Ha UHKJJOTpoHe Y-400 C03)laHa ycTaHOBKa H npoBe,UeHl:J 

HCCJJe,UOBaHH51 ~-n pacna.ua HeHTpOHOH36UTOqHl:JX H30TonoB He, Li, 

Be H B. nonyqem,1 .naHHUe O Bepo51THOCT51X 3MHCCHH pa3JJHqnux 

qHCeJJ HeHTpOHOB nocJJe ~-pacna.ua H30TOnOB 
8
He, 

9
Li, 

11
Li, 

12
Be 

H 13B. 

8. oueHeHU napaMeTpU .neTeKTopa MHOJICeCTBeHHOH 3MHCCHH 

HeHTpOHOB B MaCCHBHUX o6pa3uax H onpe,neJJeHU ycJJOBH51 

peaJJH3aUHH HOBoro noJlXO)la K per11cTpaUHH pacna)la npoTOHa H 

OCUHJJJJ51UHH HeffTpOHa, CB513at!Horo B 51,npe. 

TTQaKTH11ecKaH ueHHOCTh. B HH3KO/JlOHOBOH JJa6opaTOpHH; 

C03)laHHOH B XO)le .naHHOH pa6oTU, npoBe)leHU H3MepeHH51 

aKTHBHOCTH cnoHTaHHOro ,neJJeHH51 )lJJ51 WHpOKOro p51)la npHpOJlHUX 

o6pa3UOB H npo,nyKTOB HX nepepa6oTKH, no pe3yJJbTaTaM 3THX 

.H3MepeHHH onpe)leJJeHu ttaH6onee nepcneKT.HBHue ttanpaBJJeHHH 

noHCKa CBepXT51JICeJJUX 3JJeMeHTOB B npHpOJlHUX o61,eKTax, BUCKa3aHil 

rHnOTe3U O HeKOTopux XHMHqecKHX CBOHCTBax 3THX 3JJeMeHTOB H 

cpopMaX .HX HaXOJIC)leHH51 B npHpO)lHUX o6pa3uax. 

B pe3yJJhTaTe H3yqeHH51 CBOHCTB pacna)la 51,nep nonyqeJIU HOBUe 

)laHHUe H yToqHeHU HeKOTopue xapaKTepHCTHKH MrHOBeHHOro 0- H 

HeHTpOHHoro H3JJyqeHHH )lJJ51 51.l(ep 
248

cm, 
252

cr, 
254

cr, 
256

Fm H 

2s9Md, nonyqeHU )laHHUe O CTa6HJJbHOCTH HOBOro H30TOna 

4 

I 

KypqaTOBH51 -
263

Ku, nonyqeHl:J )laHHUe O Bepo51THOCT51X 3MHCCH.H 

pa3JJHqnux qHceJJ Hel1TpoHoB nocJJe ~-pacna)la 
8
He, 

9
Li, 

11
Li, 

12Be H 13B. 

oueneHU napaMeTpU .neTeKTOpa H ycJJOBH51 npHMeHHMOCTH HOBoro 

no)lXO)la K H3yqeHHIO CfJYHJlaMeHTa~bHOro npouecca - HecoxpaHeHH51 . 

6apHOHHoro qHcJJa - nyTeM Ha6JJIO)leHH51 MHOJICeCTBeHHOH 3MHCCHH 

HeHTpOHOB B MaCCHBIIUX ( )leC51TKH H TUC51qH TOHH) o6pa3uax. 

AnQ06aUHH_Qa6on1. Pe3yJJbTarn )lHCCepTaUHOHIIOH pa6oTU 

npe)lCTaDJI51JJHCb 11a MeJIC)lyHapOJlHl,IX WKOJJax-ceMHHapax no CfJH3HKe 

rnxeJJUX HOHOD ( AJJYWTa, 1983, l{y6Ha, 1986, 1989), 6 

BcecoI03Hoff Ko11cpepeHUHH no nel1TpoHHOH CfJH3HKe ( KHeB, 1983 ) , 

CoBell{aHHH no 3KcnepHMeIITaM Ha nyqKaX T51JICeJJUX HOIIOB ( BapHa, 

1984 ), 4 BceCOI03HOM ceMHHape no nporpaMMe 3KcnepHMeHTaJJbHUX 

HCCJJe)lOBaHJ1H Ha Me30HHOH cpa6pHKe · mm AH CCCP ( 3BeHHropOJl, 

1985), 3 Me::«:)ly11apOJlHOH KOHCflepeHUHH no HH3KHM pa.UHOaKTHBHOCT51M 

( EpaTHCJJaBa, 1985 ), 39 CoaemaHHH no 51)lepHOH cneKTpOCKOnHH H 

CTpyKType 51.l(pa ( TawKeHT, 1989 ) , MeJIC)lyHapOJlllOH KOHcJlepeHUHH 

"AKTHHH)lU-89" ( TawKeHT, 1989 ) , MeJ1C)ly11apoJlHOH KOHcJlepeHUHH no 

3K30THqecKHM 51,UpaM ( ¢opoc, KpUM, 1991). 

ny~~~!~~~~- no pe3yJJbTaTaM HCCJJe)lOBaHHH, COCTaBHBWHX 

OCHOBY )lHccepTaUHH, ony6JJHKOBaHO 

nonyqeIm aBTopoM B nepHOJl 1980-1991 

CTQYKTyQa_H_o61,eM_JlHCCeQTaUHH. 

15 pa6oT. 3TH pe3yJJbTaTu 

r.r. 

1{.HccepTaUHOHHa51 pa6oTa. 

COCTOHT H3 BBe)leHH51, qeTupex r JJaB, 3aKJJJOqeHH51, H3JJOJ:eHa Ha 

109 CTpaHHUaX MaWHHOnHCHOro TeKCTa, BKJJIOqa51 26 pHCYHKOB, 21 

Ta6JJHUY H cnHCOK JJHTepaTypu H3 135 HaHMeHOBaHHH. 

CO~EPJKAHHE PAEOTU 
Bo_BBe,neHHH OOOCHOBaHa aKTyaJJbHOCTb nocTaBJJeHHOH 3a)laqH, 

ccpopMyJJHpoaana ueJJb pa60T1:J, OTMeqenu HOBl:le noJJyqeHHl:Je 

pe3yJJbTaTU, H3JJOJ:eHU OCHOBHUe IlOJJOJICeHH51, KOTOpl:le BUHOC51TC51 na 

3all{HTY, H npHBO)lHTC51 KpaTKOe co.nepJICaHHe )lHCcepTaUHH no 

rJJaBaM. 
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B_neeBofi_rJiaBe npHBO)lHTCH KpaTKHH 0030p OCHOBHllX 

pe3yJihTaTOB TeopeTH4eCKHX npe)lCKa3aHHH H 3KCnepHMeHTaJlbHllX 

HCCJle)lOBaHHH no npo6JieMe caepXTHJ:eJlllX 3JleMeHTOB (CT3). ,, 

0TMe4aeTCH, 4TO cymecTBOBaHHe ocTpoaa OTHOCHTeJibHO 

)lOJiro:;rnaymHx THJ:eJlllX H)lep npe)lCKa3llBaJIOCb Ha OCHOBe yqeTa 

cTa6HJIH3HPYl()II.lero JleHCTBHH o6ono'!e•rnux 3<pqieKTOB Ha )lene1me 

H)lep. B 60JlhWHHCTBe pa6oT, noCBHII.leHimx Ol(eHKaM CBOHCTB CT3, 

HOBllH OCTpOB CTa6HJlhHOCTH npe)lCKa3JlBaJICH B6JIH3H MarH4eCKHX 

4HCeJI npoTOHOB 2=114 H HeHTpOHOB N=184.. CTa6HJIH3HPYl()II.lee 

)leHCTBHe OOOJI04e4HllX 3qxJleKTOB, npoHBJIHl()II.leecH B yaeJIH4eHHH 

BpeMeH XH3HH H)lep no OTHOWeHHI() K COOHTaHHOMY )leJieHHI0, 

TTO)lTBepQaeTC.H 

nonypacna)la. 

3KcnepHMeJITaJlbHOH CHCTeMaTHKO.H nepHO)lOB 

ITOHCKH B npHpO)le CT3 BeJlyTcH yxe )lJIHTeJlhHOe BpeMH. 

HaH60Jiee nJiaHOMepHllMH H WHpOKHMH no Bll6opy MeTO)lHK H OObeKTOB 

noHcKa .HBHJIHCh 3KCnepHMeHTll, BimOJIHeHHJle . B .l{y6He, KOTopue 

npOBO)lHJIHCb C noMOII.lbl() )leTeKTOpOB )lJIH perHCTpallHH cnoHTatmoro 

)leJleHHH H.n,ep no MHOJteCTBeHHllM HeHTpOHHllM co6unrnM, 

)leTeKTHpyeMJlM B MaCCHBHllX o6pa3l(aX. B 3THX 3KcnepHMeHTaX 6UJIH. 

npoBe)leHll H3MepeHHH aKTHBHOCTH cnOHTammro )leJieHH.H MeTeOpHTOB 

capaTOB, AJIJleH)le H E¢peMOBKa. ABTOpll npe)lnOJIOJ:HJIH, 4TO 

o6Hapyxe1mue COOllTH.H Bll3JlBa!OTCH cnoHTaHHllM. )leJ1e1meM 

JlOJiroxHaymero HYKJIHJla, 

no-BH)lHMOMY, npHHa)lJiexamero K o6JiaCTH CT3. ITOpH)lOK BeJIH4HHll 

KOHlleHTpal(HH 3TOro HYKJIH)la 

MeTeopHTa AnneH)le. 

10-15 -10- 14 r/r JlJIH o6pa3llOB 

60JlbWOH HHTepec npe)lCTaBJIHeT TaKxe o6HapyxeHHe 

MHOJ:eCTBeHHllX HeHTpOHHllX COOllTHH npH H3y4eHHH XHMH4eCKHX 

(JlpaKl(HH, Bll)leJieHHllX 

nonyocTpoaa qeJieKeH 

H3 BO)lll reoTepMaJlbHllX HCTO4HHKOB 

(IDro-BOCTO4HllH KacnHH). Ha6Jil())laBWaHCH 

CKOpOCTb cqeTa MHOXeCTBeHHllX HeHTpOHHllX COOllTHH 6una npHMepHO 

6 

" 

B TPH pa3a Buwe, qeM npH H3MepeHHHX MeTeopHTOB H B HeCKOJlhKO 

)leCHTKOB pa3 npeBOCXO)lHJla ¢OH OT npHMeCH ypa11a. 

B 3aKJil()4eHHe rJiaBJl )leJiaeTCH BllBO)l O TOM, 4TO npo6JieMa 

cymecTBOBaHH.H CT3 )lOJIJ:Ha pa3pewaTbC.H 3KCnepHMeHTaJlbHO C 

HCnOJlb3OBaHHeM YJibTpaqyBCTBHTeJlbHllX MeTO)lOB )leTeKTHPOBaHHH, B 

4aCTHOCTH, cnoHTaHHOro )leJieHHH B npHpOJlHllX o6pa3uax. 

BO_BTOeofi_rJiaBe npe)lCTaBJieHO onHCaHHe pa3pa6oTaHHllX )lJIH 

nOHCKOB CT3 B npHpO)le )leTeKTHPYIDII.lHX CHCTeM H pe3yJlhTaTJl 

HCCJie)lOBaHHH c l(eJlbl() o6HapyxeHHH CT3 HeCKOJlhKHX rpynn 

npHpO)lHllX o6pa3l(OB H IlpOJlYKTOB HX nepepa6oTKH. 

OTMeqaeTC.H, 4TO HaH60JlhWaH 4YBCTBHTeJlbHOCTb npH IlOHCKax 

CT3 B npHpO)le 6una )lOCTHrHyTa npH )leTeKTHpoBaHHH CilOHTaHHoro 

)leJieHHH H)lep B MaCCHBHllX o6pa3uax nyTeM Ha6Jil())leHHH pe)lKHX 

COOllTHH MHOJ:eCTBeHHOH 3MHCCHH HeHtpOHOB. IlpH HCnOJlb3OBaHHH 

)lJl.H npoBe)leHHH HCCJle)lOBaHHH TaKHX o6pa3l(OB )leTeKTopoB 

HeHTpOHOB 

HYKRHJla c 

npHBO)lHTb 

npHCYTCTBHe B o6pa3l(e MaCCOH 10 Kr )leJl.HII.leroc.H 
9 -13 T = 10 JieT npH KOHl(eHTpal(HH 3 ° 10 r /r )lOJl::KHO 

1/2 

K perHcTpal(HH 3a O)lHH cyTKH H3MepeHHH HeCKOJlbKHX 

COOllTHH MHoxecTBeHHOH 3MHCCHH HeHTpOHOB. Heo6XO)lHMJle ¢OHOBJle 

ycJIOBHH 6JlJIH o6ecneqeHJl B HaCTOHII.leH pa6oTe CO3)laHHeM CHCTeMJl 

3alI.lHTll OT KOCMH4eCKoro H3Jly4eHHH. 

.l{eTeKTOpll HeHTpOHOB no3BOJl.Hl()T C BllCOKOH 4YBCTBHTeJlbHOCTbl() 

o6HapyIHBaTb pe.n.KHe aTOMHJle H)lpa no HX cnoHTaHHOMY )leJleHHI(), 

HO nonyqaeMaH HH¢OpMal(H.H He ITO3BOJIHeT O.lJ.HO3Ha4HO 

H)leHTH¢HllHpoBaTb .H)lpa-H3JIY4aTeJIH. ITO3TOMY H)leHTH¢HKal(HH 

H3Jiy4aTeJI.H .lJ.OJIXHa npoBO.D.HThCH .n.pyrHMH MeTO)laMH, 4TO noTpe6yeT 

o6pa3l(OB Manora Beca. IlpHHHMa.H BO BHHMaHHe HeH36eJ:HOCTb 

IlOTepb, Bll3BaHHllX TeXHH4eCKHMH TPYJlHOCT.HMH H3BJie4eHHH H3 

6onhrnoro o6beMa aemecTBa H ueonpe)leJieHHOCTh nporHo3HpyeMoro 

XHMH4ec~oro noae.n.eHH.H HCKOMOro «YKJIH)la, ueo6xo.n.HMO npoBO)lHTb 

MHorocTyneHqaTyl() nepepa6oTKY MHOrHX COTeH Kr aemecTBa.· BBHJlY 
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HCKJID4HTeJibHOH CJIOJtHOCTH 3TOH 3a)l.a4H, 00513aTeJibHO npoBe)l.eHHe 

aKTHBHOCTH cnOHTairnoro )l.eJieHHH 

()l.eCHTKH H COTHH rpaMMOB) 

nocTOHHHOro KOHTpOJIH 

o6pa3uax He6onbworo Beca 

B 

C 

BblCOKOH 4YBCTBHTeJihHOCTbD. )lJIH o6ecne4eHH51 3Toro Tpe6oBaHH51 

perHCTpHpyDmy51 annapaTypa 61i1Jia )l.OnOJIHeHa CHCTeMOH )l.Jl51 

)l.eTeKTHpoBaHH51 raMMa-KBaHTOB )l.eJieHH51. 

B HacToHmeA pa6oTe JJ.JIH noJJ.aBJieHHH cpoHa OT KOCMH4eCKHX 

Jiy4eH HCnOJib3OBaJiaCb 3amHTa, cxeMa KOTOpOH npHBe)l.eHa Ha 

pHC.1. 

3amHTa H~ 6eTOHa HMeJia TOJimHny 7 M H npe)l.Ha3Ha4eHa )l.JI51 

no)l.aBJieHH51 51)).epHO-aKTHBHOH KOMTIOHeHTbl KOCMH4eCKoro H3Jiy4eHH51. 

)lJIH HCKJII04eHH51 HeHTpOHHOro !pOHa, Bbl3blBaeMoro B3aHMO)l.eHCTBH5IMH 

MIOOHOB C BemecTBOM, HCnOJib3OBaJiaCb CHCTeMa aKTHBHOH 3amHTbl, 

BKJII04aBWa51 nJiaCTH4eCKHe CUHHTHJIJIHTOpbl C !pOTOYMHOJtHTeJIHMH 

(~3Y) H COOTBeTCTByDmHe 3JieKTpOHHble cxeMbl. 

nacCHBHa51 H aKTHBHaH 3amHTbl no3BOJI51JIH CHH3HTb !pOH npHMepHO 

B 500 pa3 npH noTepe oKoJio 20-25% co61i1ittA 3a c4eT "MepTBoro" 

BpeMeHH H caM06JIOKHpOBKH a-KBaHTaMH CTIOHTaHHOro )l.eJieHH51. 

)lonoJIHHTeJihHOe CHHJKeHHe lpOHa B 2 pa3a JJ.OCTHraJIOCh 3a Cl{eT • 

OT6opa COOblTHH C y4eTOM npocTpaHCTBeHHOro pacnoiioJKeHH51 

C4eT4HKOB, 3aperHCTpHpOBaBWHX HeHTpOHbl. 

.llJIH o6ecne4eHH51 BblCOKOH 4YBCTBHTeJibHOCTH perHcTpaUHH 

cnoHTaHHOro )l.eJieHH51 npH HCCJie)l.OBaHHH o6pa3UOB ne60JibWOH -

COTHH rpaMMOB - MaCCbl )l.eTeKTHpyIDmaH CHCTeMa, BKJII04aBWa51 

)l.eTeKTOp HeHTpOHOB H CHCTeMy 3amHTbl 

H3Jiy4eHHH, 61i1na JJ.OTIOJIHeHa annapa TY poH 

OT KOCMH4eCKoro 

)l.JI51 perHcTpaUHH 

a7KBaHTOB )l.eJieHH51. PerHCTpaUHH a-KBaHTOB ocymecTBJIHJiaCb 

)l.eC51TblO CUHHTHJIJI51UHOHHblMH )l.eTeKTopaMH H3 repMaHaTa BHCMyTa 

Bi Ge O . 0 KaJK)l.OM co61i1THH CTIOHTaHHOro )l.eJieHH51 51)).ep 
4 3 12 

!pHKCHpOBaJiaCh CJie)l.y10ma51 HH!pOpMaUH51: HOMepa cpa6oTaBWHX 

q-)l.eTeKTOpOB, aMnJIHTy)l.a cyMMapnoro CHrHaJia C )l.eTeKTOpOB H3 

8 

;., 

PHC. 1. CxeMa )l.eTeKTHpyIDmeA CHCTeMbl )l.Jl51 perHcTpauHH pe)l.KHX 

COOblTHH CTIOHTaHHOro )l.eJieHH51 no a-KBainaM H HeHTpOHaM )l.eJieHH51. 

UH!ppaMH o603Ha4eHbl 

repMaHaTa BHCMyTa 

(oprcTeKJio), 4-

1- CUHHTHJIJI51UHOHHble )l.eTeKTOpbl H3 
3 

, 2- He - C4eT4HKH , 3- '.?aMe)l.JIHTeJib 

Kopnyc, 5- 3aMe)l.JIHTeJib (rpaHyJIHpoBaHHblH 

nOJIH3THJieH), 6- TIJiaCTH4eCKHe CUHHTHJIJI51TOpb1 3amHTbl OT 

KOCMH4eCKoro H3Jiy4eHH51, 7- 6eTOHHa51 3amnTa. 8,9- TIOJIOCTb )l.Jl51 

HCcJieJJ.yeMoro o6pa3ua. 

repMaHaTa BHCMyTa, HOMepa H BpeMeHa cpa6aTHBaHH51 HeHTpOHHblX 

C4eT4HKOB .OTHOCHTeJibHO CTapTOBoro CHrHaJia. 3qxfleKTHBHOCTb 

perHCTpauHH CTIOHTaHnoro )l.eJieHH51 252Cf paBH51JiaCb 0,8, a 4HCJIO 

lpOHOBblX COOblTHH COCTaBHJIO MeHee O)1.Horo B cyTKH, npH4eM ne 

Ha6JIIO)l.aJIOCb HH O)1.Horo gJOHOBoro COOblTH51 C N 2::2 3a 5 CYTOK . n 

H3MepeHHH. 

B HacToHmeH pa6oTe 6blJIH npoBe)l.eHbl HCCJie)l.OBaHH51 HeCKOJibKHX 

)l.eCHTKOB o6pa3UOB, npe)l.CTaBJIHBWHX HeKOTOpble nopOJJ.1,1 H PYJJ.lil, B 

TOM l{HCJie MOHO- H TIOJIHMHHepaJiblme o6pa3oBaHH51, a TaKJte 
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o6pa3UOB CB513aHHblX C .ne51TeJlbHOCTblO reoTepMaJlbHblX HCT04HHKOB, 

npHypo4eHHbIX K pa3JIH4HblM pa3JIOMaM (nonyocTpOB 4eJJeKeH, 

Eaf!KaJJhCKa51 pmpTOBa51 30Ha, KanmpopHH51, .llHO KpacHoro MOp51). c'· 

B_T~eTbeA_rJJaBe npHBe.neHbl pe3yJJbTaTbl HCCJie.nosaHHH 

xapaKTepHCTHK HeHTpOHHoro H 1-H3Jiy4eHHH npH CilOHTaHHOM 

.neneHHH H30TOnOB Cm, Cf, Fm H Md, pe3yJibTaTbl 3KcnepHMeHTa no 

CHHTe3y H30Tona 263Ku, Jl,aHHble 0 CBOHCTBax pacna.na 

HeHTpOHOH36blT04HblX H30TOnOB Jier4aflrnHX 51.nep. 
256 254 259 

)IJI51 nonyqemrn 51.Itep Fm, Cf H Md HCl10Jlb30BaJIHCb 
248 249 18 22 

MHllieHH H3 Cm H Bk H 60M6ap;mpy10mHe HOHbl O H Ne. 

o6JJytcleHH51 ~blJIH BblilOJIHeHbl Ha UHKJIOTpOHaX Y300 H Y400 JHIP mum. 
)lJI51 H3MepeHH51 xapaKTepHCTHK pacnpe.neJieHH51 no 

MHOXeCTBeHHOCTH MrHOBeHHblX ueflTpOHOB cnoHTaHHoro .neJieHH51 
256

Fm B HaCT0511UeH pa6oTe 6blJIH BblnOJIHeHbl TpH cepHH H3MepeHHH, 

B KOTOpbIX 3aperncTpHpOBaHO 5771, 14401 H 4079 COOblTHH 

cnoHTaHHOf'O .neJieHH51 
256

Fm. 

Ycpe.n.He1rnble no TpeM cepH51M 113Mepe1rnfl 3Ha'IeHH51 cpe.nuero 
- 2 -

411CJia HeflTpOHOB u H .llHCnepc1111 ~ COCTaBl1Jil1 u =3,91 ± 0,03 11 
n n n 

~
2

= 2, 02 ± o, 13, onpe.neJieHbl TaKxe 3Ha4eHl151 sepo51THOCTefl 
n 

HcnycKaHH51 pa3JIH4Horo 4HCJia HeHTpOHOB P
I 

H 11X orn1160K t.P 
I 
H 

npOBO.lll1TC51 11X cpaBHeHHe C .naHHblMH .npyrHx pa6oT, npose.neu 

aHaJIH3 pa3JI114Hb1X HCT04HHKOB (floHa. 
248 254 256 259 

napaMeTpbI 7-H3JJy4eHl151 .llJl51 Cm, Cf, Fm 11 . Md 6blJil1 

onpe.neJieHbl OTHOCl1TeJibHO COOTBeTCTBYIOllll1X 113BeCTHbIX BeJI114HH 

.llJI51 
252

cf (CM. Ta6JJ. 1), a TaKxe 6e3 np11BJie4eHH51 3TaJIOHHbIX 

3Ha4eHHH. 

np11 o6pa60TKe pe3yJibTaTOB H3MepeHHH BTOpbIM cnoco6oM 6blJIH 

BOCCTaHOBJieHbl 3HepreTl14eCKHe cneKTpbI, H3 3Tl1X cneKTpOB 6blJIH 
-noJiy4eHbl cpe.nHHe 4HCJ!a 7-KBaHTOB Ha .neJieHHe V, cpe.ItHHe 

- - 0 
3HeprHH Ha .neneHHe E H cpe.nHHe 3HeprHH E OT.lleJibHbIX 

tot a 
7-KBaHTOB. B ./lHCCepTaU11H aHaJIH3HPYIOTC51. B03MOXHble np114HHbl 

10 

·I 
l 
'/ 
f 

I 

1 
'!I 

l 
} 
I 

! 
I 
} 
I 

OTJIH4H51 noJiy4eHHblX TaKHM o6pa30M xapaKTepHCTHK 7-KBaHTOB 
252 

.neJieHH51 Cf OT JIHTepaTypHbIX .naHHblX. 

Mbl npoBeJIH onblTbl no H3y'ieHlilO xapaKTepHCTHK neflTpOHHoro H 

7-H3Jiy'ieHHH npH cnoHTaHHOM .neJieHHH 
259

Md. EbIJIO 

3aperHcTpHposano 34 co61.-1TH51 cnoHTaHHoro .neJieHH51. B Ta6JI. 2 

npHBe.neHbl OCHOBHble napaMeTpbl HeHTpOHHOro H 7-H3Jiy'ieHHH, 

H3MepeIIHble B xo.ne 3THX 3KCnepHMeHTOB . 

TAERHUA 1. 

napaMeTpbI 7-H3Jiy4eHH51 npH cnOHTaHHOM .neJieHHH, nony'IeHHble 
OTHOCHTeJibHO 3TaJIOHHblX 3Ha'IeHHH. 

H3QTOn 
252Cf•I 

254
Cf 248Cm 256Fm z59Md 

u 6,53 5,52±0,05 5,95±0,05 6, 19±0,05 5,3±0,4 
02 

3,25±0,23 3,43±0,20 4,03±0,25 4,5±1,4 ~ 3,52±0,12 
'¥ 

r 0,93±0,01 0,93±0,01 0, 93±0,.01 0,94±0,01 0,97±0,08 
2 

1,001*1 
E ,M3B 1,06 1,02 1,05 0,8 

0 
6 561*1 E ,M3B 5,9 6,1 6,5 4,4 

tot 
, 

YKa3aHbl TOJlbKO CTaTHCTH'IeCKHe ornH6KH. 
•-·3TaJJOH 

TAERHUA 2. 
Pacnpe.neJieHHe no KpaTHOCT51M HeHTpOHOB H 7-KBaHTOB, 

3aperHCTpHpoBaHHblX npH cnoHTaHHOM .neJieHHH 
259

Md. 

KpaTHOCTb 
'IHCJIO 3aperHCTpHpoBaHHblX COOblTHH 

HeHTpOHbl 7-KBaHTbl 

0 4 4 
1 12 11 
2 12 7 
3 4 8 
4 1 3 
5 0 0 
6 1 1 -u 4,1 ± 0,7 5,3 ± 0,5 
2 

~ 2,4 ± 1,2 4,5 ± 1,4 
u 

r 0,9 ± 0,3 0,97 ± 0,08 
2 
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IlpH npOJJ.BHJICeHHH n o6naCTh 6onee TSIJICeJih!X SIJJ.ep· 6h!JIH 

BhlnORHeHhl 3KcnepHMeHThl C UeJiblO CHHTe3a H3OTona 263Ku B 
248 22 263 

peaKUHH Cm( Ne, a3n) Ku. 
·" 

Bcero 6hlJIO npoBe).l.eHo 9 o6Jiy4eHHH, B KOTOphlX npOH3BO).l,HJIOCh 

pa).l.HOXHMH4eCKOe Bhl).l.eJieHHe ¢paKUHH Ku H 102 3JieMeHTa H 

H3rOTOBJieHHe HCTO4HHKOB C nocJie).l.ylOII\HM H3MepeHHeM HX Ha 

YCTaHOBKe, no3BOJISIBWeH perHcTpHpoBaTb OCKOJIKH, raMMa-KBaHThl H 

HeHTpOHhl cnOHTaHHoro JJ.eJieHHSI H Ha TpeKOBhlX ).l.eTeKTopax. 

IloJiyqeHHhle pe3yJihTaTu IlO3BORHRH ).l,aTb oueHKH ceqeHHSI 

o6pa30BaHHSI 
263

Ku npH pa3JIH4HhlX npe).l.nOJIOllCeJIHSIX O MO).l,e pacna).l.a 

(cnouTauuoe JJ.eJieHHe HJIH a-pacnaJJ.) H nepHoJJ.e nonypacnaJJ.a 3Toro 

HYKJIH).l.a (CM. Ta6JIHUY 3). CpaBHeHHe 3KCnepHMeHTaJihHhlX H 

pacqeTHhlX JJ.aHHhlX O nonepe4Hh!X Ce4eHHSIX nO3BOJISleT C).l,eJiaTb 

HeKOTOpue BhlBOJJ.hl O CBOHCTBax H3OTona 263Ku. BeTBh a-pacna).l,a 

He SIBJISleTCSI rJiaBHOH Jl.JISI 
263

Ku, B OTJIH4He OT JJ.pyrHx H3Becruux 
255-261 · ~ ueqeTHhlX fl3OTOnOB KYp4aTOBHSI ( Ku). ECJIH rnaBHOH 

BeTBhlO pacna).l,a SIBJISleTCSI cnoHTamme ).l,eJieHHe, TO nepHOJJ. 
263 

nonypacna).l.a Ku T < 20 MHH. BO3MOJICHOCTh 3JieKTpOHHoro 1/2 
3aXBaTa Jl.RSI 3Toro H3OTona Tpe6yeT OT).l.eJibHOro paccMOTpeHHSI. 

TA6JIMUA 3. 

263 IlpeJJ.enu ce4eHHsi o6pa3oBaHHSI Ku (B H6) nonyqemrne B 
npe).l.TTOJIOJICeHHH, 4TO ero SIJJ.pa c nepOSITHOCThlO 100% HCnhlTh!BalOT 

cnoHTaHuoe JJ.eJieHHe (a) HJIH a-pacnaJJ. (6). 

nepHoJJ. nonypacna).l.a,MHH 
10 
20 
30 

a 
2,75 
0,25 
0, 10 

6 
0,075 
0,075 
0,080 

263 259 * - a-pacna).l, Ku Be).l.eT K cnoHTaHHOMY ).l,eJieHHKl Md qepe3 

ueno4KY pacna).l,OB 263Ku-0:-➔259102 _cc, 22¾ __ ,,l59Md-➔sf ,100¾ 
60 min 95 min 
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B HaCT05lll\eH pa6oTe 6unH BhlnOJIHeHhl HCCJie).l,OBaHHSI CBOHCTB 

HeHTpOHOH36h!T04HhlX SIJJ.ep JierKHX 3JieMeHTOB. 3TH pa60Thl 61:-.rnH 

BhlnOJIHeHhl Ha ycTaHOBKe TETRA. Ha Blrne).l.eHHOM ny4Ke ycKopHTeJISI 

Y-4OO 6h!RH npoBe).l.ellhl 3KCnepHMeHThl no HCCRe).l.oBaHHIO CBOHCTB 

pacna).l.a SIJJ.ep 8He, 9Li, 11Li, 
12

8e H 
13

8. BTOpH411hlH ny40K 
8 9 11 ( ) · HOHOB He H Li nonyqaJICSI B peaKUHH B 20 M3B/ HYKJIOH + 

181 Ta, a ).l.RSI nonyqeHHSI SIJJ.ep 11 Li, 
12

8e H 
13

8 onTHMaJihHOH 

SIBRS!Rach peaKUHSI c HOHaMH 20Ne C 3HeprHeH 20 M3B/HYKJIOH. 

nonyqe11Hue 3Ha4eHHSI nepHO.llOB T xopowo cornacyIOTCSI c pattee 
1/2 

H3MepeHHhlMH 3Ha4eHHSIMH. 

KpoMe H3Mepenml nepJ-iO.llOB nonypacnaJJ.a ycTaHOBKa no3BOJISIJia 

H3MepS!Th pacnpe.1tene1me no MHOJICeCTBeHHOCTH HeHTpOHOB H HX 

yrnonhle pacnpe.1tenen11si. B Ta6JI.4. npHBe).l,eHhl BepOSITHOCTH 

{3-3a,llepl!CaHHOH 3MHCCHH HeHTPOHOB .llJISI HCCJie).l.OBaHHhlX HaMH Sl,llep. 

AHaJIH3 )laHHhlX noKa3h!BaeT, 4TO nepoSITHOCTH P {3-3a).l.epl!CaHHOH n 
3MHCCHH HeHTpOHOB )lJISI H3OTOna 

8
He xopowo cornacyIOTCSI C 

6 
' 12 13 6 Ta RH4HhlMH 3Ha'leHHSIMH. )lnsi pacna.1ta Be H B 11e Ha JIIO)laJIOCb 

3MIICCHH neHTpOHOB, 4TO nO3BOJIHJIO noJiy4HTb npe,lleJihl, KOTopue He 

npOTHBOpe4aT H3BeCTHhlM )laHHhlM. l{To KacaeTCSI 
9
Li, TO HaMH 

noJiy4eHO MeHbwee 3Ha4eHHe BepoSITHOCTH HeHTpOHHOH 3MHCCHH no 

C H3BeCTHhlMH ).l.aHHhlMH, )laHHhle no pacnpe,lleJieHHIO cpaBHeHHIO 

{3-3a,llepl!CaHHOH 3MHCCHH HeHTpOHOB )lJISI llLi paCXO.llSITCSI C 

H3BeCTHhlMH pe3YJibTaTaMH, nonnasi BepoSITHOCTb 3MHCCHH HeHTpOHOB 

H3 3Toro Sl,llpa conna).l,aeT C .llpyrHMH pa6oTaMH. 3TH paCXOJIC)leHHSI 

Tpe6yIOT nocTaHOBKH )lOnOJIHHTeRbHhlX 3KCnepHMeHTOB no YTO4HeHHIO 

CBOHCTB neHTpoHoo6oramemmx H3OTOnOB JierKHX SIJJ.ep. 

B _ qeTBeQTOA _ rnane paccMaTpHBalOTCSI -BO3MOJICHOCTH )laJibHettwero 

pa3BHTHSI MeTO)la perHCTpauHH pe,llKHX SIJJ.epllhlX npenpameHHH 

(HanpHMep, pacna)la HYKJIOHa, nOHCKa CT3 C 4YBCTBHTeJibHOCTblO Jl.0 
-15 -16 10 - 10 r/r) no Ha6JIIO)leHHIO MHOJICeCTBeHHOH 3MHCCHH 

HeHTpOHOB H3 MaCCHBHhlX o6pa3UOB. 
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TAEJIHUA 4. 

nepHO)Uil noJiypacna.ll,a T , BepOHTHOCTH HcnycKaHHH pa3JIH'-ll!Oro 
1/2 

qHcJia HeHTpOHOB pl H noJIHI-Je BepOHTHOCTH HcnycKaHHH HeHTPQHOB 

nocJie ~-pacnaJJ.a w 

RJJ.po T (Mc) T (Mc) p. w (%) p. w (%) 1/2 1/2 I I 3Kcnep. JJ.p.pa6orn 3Kcnep. JJ.p. pa6orn 

8
He 124,5±0,2 119±1,5 P = 87, 0±1, 1 P = 84±1 0 0 

P = 12, 7±2, 6 P = 16±1 1 I 9
Li 181,8±0,4 178,3±0,4 P

0
= 86,6±0,9 W = 50±4 

P = 13, 3±3, 4 
1 llLi 8,0±1,0 8,5±0,2 P

0
= 45,9±4,6 

P
1 
= 29, 4±2, 6 P = 85 ±1 

I 

P
2 
= 15, 2±3, o P = 4, 1±0, 4· 

2 
p = 5,1±3,0 P

3
= 1, 9±0, 2 3 

w = 94±9 w = 95±8 
t2Be 13,1±0,5 11,4±0,5 

23,6±0,9 W < 0,08 W < 1 13
8 17,0±0,4 17,4±0,2 W < 0,03 P = 100 

0 

iJIH OUeHKH napaMeTpOB .ll,eTeKTOpa 61-JJIH npoBe.ll,eH!-1 pacqeT!-1 

CHCTeM .ll.JIH HCCJie.ll,oBaHHH o6pa3UOB 6oJiblllOro o61,eMa. 

PerHcTpauHH HJJ.epHl-lX npespameHHH, B!-13BaHHl-1X HecoxpaHeHHeM 

6apHOHHoro qHCJia, CO,llpHlCeHa C He06XO.ll.HMOCTbIO CO3.ll,aHHH 

ycTaHOBKH MaCCOH >> 1000 T. ialKe .ll.JIH CTOJlb KpynHOH ycTaHOBKH 

CKopocTb cqeTa noJie3Hux co61-1THH 6yJJ.eT Ha yposHe 1-3 a roJJ.. 

TT03TOMY Heo6xO.ll,HMO TTOMemaTb 3KcnepHMeHTaJibHOe ycTpOHCTBO Ha 

B03MOlCHO 60JibllleH rJiy6HHe, qTo61-1 .ll.OOHTbCH MaKCHMaJibHO 

.ll.OCTynHoro yMeHbllleHHH qJOHa MIOOHOB. TTOKa3aHO, qTo .ll.OCTaToqHOH 

HBJIHeTCH rny6HHa ~ 5000 M.B.3. 
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B 3aKJIJOqeHHH cqiopMyJIHpOBaH!-1 OCHOBJme pe3yJibTaT1-1 

.ll,HCcepTaUHOHHOH pa60Tl-1: 

1. Pa3pa6oTaH .ll,eTeKTOp MHmcecTBeHHOH 3MHCCHH HeHTpOHOB C 

rH6KOH KOHqmrypauHeH 3a cqeT HCnOJib3OBaHH51 MOJJ.YJieH .ll,JIH 

perHCTpauHH HeHTpOHOB, npe.ll,CTaBJIHIOmHX COOOH 111ecT11rpaHH1-Je 

6JIOKH 3aMe.ll,JIHTeJI51 C 3aKJIJOqeHHl-1~iH B HHX 
3 

He-cqeTqHKOM. cxeMOH 

no.ll,aqH B1-JCOKOBOJlbTHOro HanpHJKeHHH, npeJJ.yCHJIHTeJieM H 

cooTBeTCTBYIOLUHe Ka6eJIH H pa31,eM1-1 JJ.JIH noJJ.KJ110qemrn B c6opKe. 

2. C03.ll,aHa HH3KOCflOHOBaH Jia6opaTOpH51 .ll,JIH perncTpaUHH pe.ll,KHX 

COOI-JTHH cnoHTaHHoro .ll,eJieHHH B MaCCHBHI-JX o6pa3uax .ll,eTeKTopaMH 

MHmcecTBeHHOH 3MHCCHH HeHTpOHOB. CoqeTaHHeM naccHBHOH (6eTOH, 

noJIH3THJleH H Ka.ll,Ml-ffi:) H aKTHBHOH (nJiaCTHqecKHe 

CUHHTHJIJIHUHOHHI-Je .ll,eTeKTOp!-1 6oJiblllOH nJIOLUa.ll,H) 3aLUHTl-1 npH OT6ope 

COOl-1THH MHOJICeCTBeHHOH 3MHCCHH HeHTpOHOB C yqeTOM 

npocTpaHcTBeHHoro pacnonoxeHHH _cpa60Tas11111x cqeTqHKOB 

HeHTPOHOB qyscTBHTeJibHOCTb ycTaHOBKH .ll.OBe.ll,eHa .ll.O ypoBHH, 

nO3BOJIHIOLUero o6HapyirnBaTb aKTHBHOCTb cnOHTaHimro .ll,eJieHHn OT 
-13 

np11MecH JJ.enHmerocH HYKJIHJJ.a 10 r/r npH nepHoJJ.e noJiypacnaJJ.a 

10
9 

JieT 3a 10 CYTOK H3MepeHHH .ll,JIH o6pa3UOB MaCCOH 10 Kr. 

3. Pa3pa6oTaH MO.ll.YJib .ll,JIH perHCTpaUHH MHOlKeCTBeHHOH 3MHCCHH 

a-KBaHTOB CUHHTHJIJIHUHOHHI-JMH .ll,eTeKTOpaMH 113 repMaHaTa BHCMyTa. 

TTpH HCnOJib3OBaHHH 3TOro MOJJ.YJIH B HH3KOCflOHOBOH ycTaHOBKe .ll,JIH 

perHcTpauHH pe.ll,KHX COOblTHH cnoHTaHHOro .ll,eJieHHH 6e3 CHHlCeHHH 

qyBCTBHTeJlbHOCTH o6napyxeHH51 aKTHBHOCTH cnoHTaHHoro .ll,eJieHHH 

Macca HCCJieJJ.yeMI-JX o6pa3UOB CHHlCeHa B so pa3 - c 10 .ll.O 0,2 Kr. 

Onpe.ll,eJieHl-1 YCJIOBHH OT6opa no KpaTHOCTH a-COBna.ll,eHHH, 3HeprHHM 

OT.ll,eJibHI-JX a-KBaHTOB H cyMMapHOH 3HeprHH a-H3JiyqeHH51 Ha 

co61-1THe JJ.eneHHH. 

YKa3aHH!-1e ycTaHOBKH B TeqenHe 8 JieT 61-JJIH OCHOBHI-JMH npH 

npoBe.ll,eHHH HCCJie.ll,oBaHHH no IlOHCKY CT3 B npHpO.ll,e, KOTOpue 

BI-JilOJIHHJIHCb B JIRP OH.SIH. ol-JJIH npoBe.ll,eH!-1 H3MepeHH51 aKTHBHOCTH 
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cnOHTaHHoro .n.eJieHH.SI COTeH o6pa3UOB, nOJiyt:leHHllX Ha 
reoTepMaJihH!lX HCTOqHHKax noJiyocTpOBa qeJieKeH, 6aHKaJihCKOH 

pmpTOBOH 30Hll, B KaJIH(flOpHHH, co JI.Ha KpacHoro Mop.SI, 

reoJiorHqecKHX o6pa3UOB H3 p.SI.n,a pattoHoB 6uarnero CCCP. 

5. H3MepeHu xapaKTepHCTHKH pacnpe.n.eJieHH.SI no MHOXeCTBeHHOCTH 

MrHOBeHHllX HettTpOHOB cnOHTaHHoro .n.eJieHH.SI 256Fm. B Tpex cepH.SIX 

H3MepeHHH 6UJIO 3aperHCTpHpOBaHo 24251 COO!lTHe - cnOHTaHHOro 

.n.eJieHH.SI. Cpe.n.Hee qHCJIO MrHOBeHHllX HeHTpOHOB H .!l.HCnepCH.SI 
- 2 

COCTaBHJIH v =3,91±0,03, ~ =2,02±0,13, onpe.n.eJieH!l BepO.SITHOCTH 
n n 

HcnycKaHH.SI ·oT O .n.o 7 HettTpOHOB. 

6. OTHOCHTeJihHO 3TaJIOHHllX 3HaqeHHH JI.JI.SI 252Cf BllnOJIHeH!l 

H3MepeHH.SI 

CnOHTaHHOM 

noKa3aHo, 

xapaKTepHCTHK 
248 .n.eJieHHH Cm, 

qTo OCHOBH!le 

MrH0Be1moro o-H3JiyqeHH.SI npH 
254Cf H 256Fm. 3KcnepHMeHTaJihHO 

CBOHCTBa o-H3JiyqeHH.SI (qiopMa 
3HepreTHqecKHX cneKTpOB, cpe.n,H.SI.SI noJIHa.SI 3HeprH.SI ;r-H3JiyqeHH.SI 

Ha .n.eJieHHe, cpe.n.n.SI.SI 3HeprH.SI OTJJ.eJibH!lX o-KBaHTOB, cpe.n.Hee 

H qiopMa pacnpe.n.eJieHH.SI no qHCJIO o-KBaHTOB. 

MHOXeCTBeHHOCTH) 

JJ.HcnepcH.SI 

JI.JI.SI Bcex yKa3aHHllX HYKJIHJJ.OB 6JIH3KH. 

npoae.n.eHHllH aHaJIH3 B03MOXHOCTeH H3MepeHHH a6cOJIDTH!lX 3HaqeHHH 

yKa3aHHllX xapaKTepHCTHK noKa3aJI, qTo Ha ycTaHOBKax THna 

"crystall ball". Tpe6yeTC.SI BHHMaTeJibHllH yqeT 3qi(fleKTOB, 

CB.SI3aHHllX C nepepacce.SIHHeM o-KBaHTOB B coce.n,HHe 3JieMeHTll 

c6opKH, HaJioxeHH.SIMH H perHCTPailHett HettTpOHOB o-.n.ei;eKTopaMH. 

3TH OOCTO.SITeJihCTBa Tpe6ynT yBeJIHqeHH.SI pa3MepoB c6opoK npH 

yMeHhWeHHH OTJJ.eJihH!lX 3JieMeHTOB, HCilOJih30BaHH.SI pa3JIHqnux THilOB 

.n.eTeKTOpOB H opraHH3aUHH KOM6HHHpOBaHHllX COBna.n.eHHH. 

7. H3MepeH!l xapaKTepHCTHKH HettTpOHHoro H o-H3JiyqeHHH npH 
2s9M , 6 CilOHTaHHOM .n.eJieHHH d. DllJIO 3aperHCTpHpOBaHo 34 co llTH.SI 

cnonTaHHoro .n.eJieHH.SI 3TO!:O HYKJIH.n.a, noJiyqeJmoro B peaKUHH 
248Cm(rn0, a3n)259102 --~--259Md. 

8. npoBe.n.eHu 3KcnepHMeHTll no CHHTe3y H30Tona 263Ku B peaKUHH 
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248 22 263 Cm ( Ne,a3n) Ku. c.n.eJiaHu 

.SIBJI.SieTC.SI rJiaBHOH )I.JI.SI 263Ku, 

.SIBJI.SieTC.SI cnOHTa1moe )leJieHHe, 

COCTaBJI.SieT MeHee 20 MHH. 

BllBO)tll,qTo BeTBh a-pacna.n.a He 

eCJIH rJiaBHOH BeTBhD pacna.n.a 

TO nepHo.n. nonypacna.n.a 
263

Ku 

9. H3Mepe,rn Bepo.SITHOCTH HcnycKaHH.SI pa3JIH'-1HllX qHceJI HettTpOHOB 

nocJie {3-pacna.n.a neATpmmH36UToqHux· H30TonoB nerqai1rnHx s:i.n.ep. 

10. ouenenu napaMeTpu .n.eTeKTopa )I.JI.SI perHcTpaUHH pacna.n.a 

HYKJIOHa HJIH OCUHJIJI.SlllHH BHYTPH.SI.n.epHoro HeHTpOHa no Ha6JID)J.eHHD 

MHOXeCTBeHHOH 3MHCCHH HeHTpOHOB H3 MaCCHBHllX o6pa3UOB, 

npoBe)leH!l pacqeT!l 3(fl(fleKTHBHOCTH perHCTpaUHH H 

npocTpaHCTBeHHllX pacnpe)leJieHHH ToqeK perHCTpaUHH HeHTpOHOB, 

HcnymeHHllX _ H3 Toqequoro HCToqHHKa JI.JI.SI pa3JIHqnux BapHaHTOB 

reoMeTpHH ')leTeKTOpa. npoBe.n.enu oueilKH !pOHOBllX xapaKTepHCTHK 

)leTeKTOpa .. 
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