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1. BeeoeHue 

llpo6neMa CYIIlCCTBOBaHHJI. H36LITKa ueiiTpouoa ua no

aepxuocTH 11.~pa ~o uacTOHil\ero apeMeHH ocTaeTCH npe~Me

TOM CllOpOB B MHOrOl.fHCllCHHhiX 3KCllCpHMCHTallhHhiX H Teo

peTHl.fCCKHX HCCllC~OBaHHJI.X. 

O~HHM HJ 31l><iJeKTHBHLIX MeTo~oa ucc'ne~oaaHHH .H~pa .Ha

ll.HIOTC.H npOUCCChl o6pa30BaHH.H llHOHOB B coy~apeHH.HX llHOHOB 

H HyKnouoa c .H~paMH. AuanuJ u conocTa,_aneuue xapaKTepuc

THK reHepHpOBaHHhiX Jap.H~CHHhiX llHOHOB npe~CTaBn.HIOTC.H 

l.fYBCTBHTCllhHhiM CllOC060M HJY'ICIUi:.H npOCTpaHCTBCHHOrO _ 

pacnpe~eneHH.H llpOTOHOB H HeiiTpOHOB B 11.~pe. 

U.enL uacTOHil\CH pa6oTLI - o6uapy~euue .anu.HHH.H oco-

6eHHOCTCH CTPYKTyphl .H~pa- MHliiCHH Ha· BhiXO~hl 17+ - H 77- -

MCJOHOB. H3MCp11.llHCh OTHOCHTCllhHhiC .BhiXO~hl llHOHOB H3 

~ 1 11.~ep paJ~eneHHLIX nap HJOTonoa sa Ni , 6
·
1 Ni u 

11 2Sn , 
124_ Sn , o6na~aiOIIlHX JHal.fHTenLHoii paJuuueii ~r qucnax ueiiT

pouoa.- BLI6op paJ~eneHHLIX HJOTonoa ~n.H cpaBHHTenLHo

ro auanuJa noJaon.HeT ua~e~uee Bhi~en.HTh 34xl>eKTLI .H~epuoii 
CTpyKTyphl. 

2. MemoouKa u pe3yAbmambl 3KcnepuMeHma 

3KcnepuMeHT OCYil\CCTBnHncH npu noMOil\H qioT03M!JnL

cuouuoii MCTO~HKH, ll0~06HOH HCllOllhlOBaHHOH B pa6oTe I/ • 

. BhiBC~CHHhiH npOTOHHhiH . llYl.fOK CHHXPOUHKllOTpOHa Jla-

6opaTopuu H~epuhlx npo6neM c 3Heprueii 660 M3Bnpoxo.nun 

1.fepe3 CHCTCMY llHH3 H KOllllHMaTOpOB H HanpaBDJI.llCJI. Ha 
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MHilleHL, BLillOnHeHHYIO H3 !lJonLr pa3.n;eneHHLIX H30TOnOB 
58 Ni , 64 Ni :H 112 

Sn , 
124

Sn . BLI6op MHilleHeii .D;HKToBaneH 

eoo6pa>KeHHHMH HaH60nLilleH pa3HBQLI B '!Bene HeHTpOHOB 

y HenonL30BaHHLIX B30TOnOB, 'ITO ,li;On>KHO 6LinO o6eene'IBTL 

MaKeHManLHYJO BellB'IBHY BeKOMOrO 3~eKTa. 

MBilleHB eo6upanueL B3 !lJonLr TOlliQBHOH -10 MKM 
H BMenB napaMeTpLI, yKa3aHHLie B ma611. 1. 

Jl.n;po- ~BilleHL 

58 Ni 
64 Ni 
112sn 

124sn 

Ta611UIIQ 1 

Bee MHilleHB 

B rpaMMax 

3,57 

2,81 

2,15 

2,24 

Ilno~Qa.n;L MBilleuu 06oraiQe-

B CM 2 HBe no Oe

HOBHOMY 

B30Tony ,0/o 

3,5 X 2,5 

3,0 X 2,5 

3,0 X 2,5 

3,0 X 2,5 

95,3 

89,8 

'19,9 
95,3 

MOHBTOpBpOBaHBe ny'IKa · oeyiQeeTBnHnOeL e nOMOIQLIO 

HOHH3aiJ;HOHHOH KaMepLI H 'reneeKona B3 eQBHTHllllHQBOHHLIX 

e'leT'IBKOB. ,lJ;nHTenLHOeTL 3Ken03HQBB npB o6ny'leHBB Ka>K,IJ;OH 

MBilleHH H !lJoHOBOH 3Ken03BQBB onpe.n;enHnaeL 3arpy3KOH 

4JoT03MynLeHOHHLIX KaMep, He06XO,li;BMOH .D;llH y.n;o6eTBa npo

eMOTpa !lJoToenoeB ,IJ;eTeKTOpa, B eoeTaBnHna ·5-10 MUll. 

llHOHLI, o6pa30BaHHLie B MBilleHB, perBeTpBpOBanBeL 

UO.D; · yrnOM 90 ° K ny'IKY npOTOHOB B 4JoT03MynLeBOHHOH 

eTonKe, · eoeTaaneHHoii H3 enoea 3MynLe:Hu Tuna HHK<I»H 
liP-2, TOlliQHHOH 600 MKM, opBeHTBpOBaHHOH TaK, 'ITO 

oeL eTonKB 6Lina HanpaaneHa Ha QeHTP MBWeHB. ,D;uana3oH 

3HeprBH ,IJ;eTeKTBpyeMLIX nBOHOB 6Lin BLI6paH OT 37 .D;O 42M3B. 
llonpaBKa Ha He !lJuKeBpOBaBIIIBeeH HaMH 6e3ny'leBLie OeTa

HOBKB TT --Me30HOB BBO.D;BnaeL no pe3ynLTaTaM pa60TLI/2/. 

B .n;aHHOH pa6oTe npBBO.D;HTeH TOnLKO pe3ynLTaTLI B3-

MepeHBH OTHOilleHBH BLIXO.D;OB nBOHOB, He 'lyBeTBBTellLHLIX 

K B03MO>KHLIM eueTeMaTB'IeeKBM OlliH6KaM B3MepeHBH a6eo

ll101;HLIX BLIXO.D;OB nBOHOB. Ilony'leHHLie 3Ha'leHBH ,li;BOHHLIX 

.n;udJ!lJepe.HQB:anLHLix· ee'leHuii Y=d·~/dndE -.n;nH BHTepBana 
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3Hepruii nBOHOB 37-4.2 M3B no.n; yrnoM 90 ° npe.n;eTaBneHLI 

B ma611; 2 B. 3. B ma611. 2 npBBe,IJ;eHLI OTHOilleHBH BLIXO.D;OB 

TTt_K TT- -~e30HaM .D;llH Ka:>K.D;OrO B3 ueene.D;OBaHHLIX B30TOnOB, 

B ma611. 3 - BLixo.n;oa nBOHOB o.n;Horo 3HaKa ,n;nH ueene.n;oaau

HLIX B30TOnOB ,IJ;aHHOrO 3lleMeHTa. 

Ta611UIIa 2 

58 Ni 64 Ni 112 ·sn 124 Sn . 

Y1/Y_A 3,17± 0,31 2,03±0,17 1,95±0,19 1,10±0,10 

Y.;t/Y~
Yi/YA' 

Ta611UIIa 3 

64 
Nil

8
Ni 

1,03±0,06 

1,52±0,17 

124 Sn/ll2Sn 

1,00±0,10 

1,80±0,18 

B 3Ha'leHHH OTHOilleHBH BHeeeHLI . nonpaBKB, yqu-

TLIBaJOIQHe UpOQeHTHOe CO,IJ;ep>KaHBe Beene.n;yeMLIX B30-

TOUOB B o6pa3Qe. 

3. 06cyJICOeHue pe3yllbmamoa 3KcnepuMeHma 

3KenepHMeHTanLHLie .n;aHHLie noKa3~BaiOT H~nB'IHe eimL

HOrO B3(>TOnHOrO 3~eKTa B BLIXO,IJ;aX TT-·Me30HOB B B OTHO· 

llleHBHX BLIXO.D;OB TT+ - .K TT- -:Me30HaM ,ll;llH. Beene.n;yeMhlX 

3lleMeHTOB. 

B BLIXo.n;ax "+ -~~30HOB B3oTonHLiii 3~eKT B npe.n;enax 

TO'IHOeTB B3Me.peHBH He 06Hapy:>KBBaeTeH. Iloene.n;Hee o6-
eTOHTenLCTBO OTpa:>KaeT npeBMyiQeeTBeHHYIO ponL eoy.n;a-

v . 6 + peHBB npOTOHOB e npOTOHaMB ~pH 0 pa30BaHBBTT ·Me30HOB 

B H,IJ;pe. 

0THOilleHBe BLIXO.D;OBTT-·Me30HOB Ha KpaHHBX B30TOnaX 

HBKenH B OllOBa 3Ha'IBTellLHO npeBLIIllaeT BenB'IBHY OTHO-• ' •. . -.· 

llleHHH '!Been HeHTpOHOB .D;llH 3TBX :>Ke 3lleMeHTOB, paBH.YIO 
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1,20. HHTepecuo conocTaBHTh nony'leHHhH~ .IJ;aHHhle c pe-

3YJILTaTaMH pa60Thl /
3
/, r,IJ;e HCCJie,D;OBaJIOCh o6pa30JJaHHe 

llHOHOB Ha WHpOKOM Kpyre R,D;ep llpH 60M6ap,D;HpOBKe npo

TOHaMH c :meprueii · 730 M3B. B 3Toii pa6oTe .IJ;JIR 

R.IJ;ep OT AI .IJ;o Th/ecTecTBeuuaR CMeCL H30Tonoa/ nonyqeua 

3aBHCHMOCTh Ce'leHHR o6pa30BaHHR 'IT- -Me30HOB OT 'IHCJia "'--. ·.._; . 2/3 
ueiiTpouoa N a 3THX R.IJ;pax, 6nH3KaH K !l~YHK~HH N KaK 

.IJ;JIR llOJIHhiX, TaK H ,ll;JIR ,ll;BOHHhiX .IJ;H~epeH~HaJihHhiX ceqe

HHH d 2 aId n dE llO,ll; yrJIOM 90° B . HHTepaane 3Hepruii 

nuouoa- 30-50 M 3B. IIpHMeHRR TaKyro 3aBHCHMOCTh K He

CJie,D;OBaHHhiM HaMH R,D;paM, llOJIY'IHM ,ll;JIR OTHOWeHHH BhiXO-

,ll;OB 1T- -Me30HOB BeJIH'IHHhl /.IJ;JIR KpaHHHX H30TOllOB HHKeJIR 

- 1,13 H ,ll;JIH KpaHHHX H30TOllOB OJIOBa- 1,14/, RBHO pacxo

,ll;R[QHeCR C Ollpe,IJ;eJieHHhiMH B HaCTOH[QeH pa6oTe 3Ha'leHHRMH 
1,52 ± 0,17 H 1 ,80± 0,18. 

Heo6xo,D;HMO OTMeTHTh, 'ITO nony'leHHhle a HaCTOR~eii 
pa6oTe OTHOUieHHH Y ;t I Y~ .IJ;JIH 58 Ni H 112Sn xopomo 

coana,I(aiOT c pe3yJILTaTaMH pa6oTLI /J/ .IJ;JIH Cu H Ag. 

<l>aKTOpaMH, ·yaeJIH'IHBaiO~HMH BhiXO,ll; 1T -Me30HOB Ha 

HeHTpOHOH36hiTO'IHhiX H30TOllaX, RBJIHIOTCH npo~eCChl nepe-
. 0 

3apR.l(KH na,I(aiO[QHX llpOTOHOB H reHepHpOBaHHhiX HMH ." -

Me30HOB Ha ,ll;OllOJIHHTeJibHhiX HeHTpouax.,.Ba)KHa.K pOJih no

CJie.l(Hero !llaKTOpa OTMe'laJiaCb B pa6oTef 4 1_ 0,D;HaKO TaKHMH 

OTHOCHTeJihHO npOCThiMH MeXaHH3MaMH Tpy,D;HO 06'bRCHHTh 

· Ha6JIIO,I(aiO[QHHCR CHJihHhiH H30TOllHhiH 3~eKT, B OC06eHHOCTH 

,ll;JIH OJIOBa. lJT06hl 06'b.KCHHTh 3TO, npe,D;CTaBJIReTCR Heo6xo

,I(HMhiM npuaneqeuue AeTaneii R.IJ;epuoii cTpyKTyphl. B qacT

HOCTH, Ba)KHYIO pOJih MoryT HrpaTb 3~eKThl, CBH3aHHhle 

C H36biTKOM HeHTpOHOB Ha llOBepXHOCTH H.IJ;pa. 

IIony'leHHhle pe3yJILTaThl .IJ;enaroT nepcneKTHBHhiM ,D;anL

ueiimee HCCJie,I(OBaHHe H30TOllHhiX 3~eKTOB B pO)K,ll;eHHH 

llHOHOB Ha B.l(pax C ~eJiblO H3BJie'leHHH HH!llopMa~HH 0 ,D;eT<l

nHx HAepuoii CTPYKTyphl. ,lJ;nH Ha,I(e)KHhiX· ·KonuqecTaeHHhiX 

COllOCTaBJieHHH C pacqeTaMH Ba)KHOe 3Ha'leHHe HMeiOT. H3-

MepeHHH 3HepreTH'IeCKHX ClleKTpOB llO.IJ; pa3JIH'IHhiMH yrnaMH. 

AaTophl_ 6naro,D;apuhl COTPYAHHKaM npocMoTpoaoii rpynnhl 

HH<I>H Jleuuurpa.l(cKoro rocy.IJ;apcT:Beuuoro yuuaepcuTeTa 

3a ·npOCMOTp !lloT03MYJihCHH. 
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