
C3YtJC 
(-19 

;f/n

P7 - 702: 

IO.n.ra~~rpcKHii, B.H.MapKoB, HryeH KoHr KxaHb, 
IO .U.Ora~~emiH, ~aM 3yii XHeH 

KYROHOBCKOE B036Y~EHHE 

CTIOHTAHHO ~EnH~XCH M30MEPOB 

THXERbiMM MOHAMM 



lH 06beAHHeHHOT'O HHCTHTyTa .H~epHbiX 

. HCCJie~oBaHHH 

·l 
J 
: 

i 
( 

·., 
~ ' ; . 

P7 - 7022 

IO.TI.rmirpc~if, B.H.MapKoB, HryeH KoHr KxaHb, 
IO.Q.OraHecHH, «PaM 3yif XHeH 

KYROHOBCKOE B03BY~EHHE 

CTIOHTAHHO ~EnHmHXCH M30MEPOB 

T.H)(ERbiMM MOHAMM 

0t'Joe~1i1H:!3ilblfi IUICTUTJt I. 
tQle)Hl!.li! D!!CJ12,!lOBaMd 

6HGJ1tiOTEKA 



I· -

----"-----~ 

raurpcKnit JO.IT., MapKoa E.H., Hryea K 0ar Kxaab, 
Oraaecsm JO.U., ·<!laM 3yit Xnea 

-P7 - 7022 

Kyiwa_oacKoe aoa6y>Kneune cnouTaauo nen511!lHXC51 .H30Mepoa · 
T51lKenbiMH HOIISMH 

ITpHBOll~TC51 peaynbTaTbi onbiTo~· no KY~OIIOBCKOMY aoa6ylKAeHHIO 

-·-·~--

cnouTauuo nen51meroc51 uaoMepa 238u c nepnonoM nonypacnana 200 .aceK • 
. ITony"'ellbi aepxune r~aiiHUbi ce"!eHnit:· 10-31, CM2. lln51 HOHOB 136 Xe c aHer>-·. 
· rneit 750 Maa H 10~. 3. cM2 

nn51 nouoa 12 C c aaeprnei! 60 Maa •. 06cylKna
. IOTC51 paann"'Hbie cnoco6bi aaceneHH51 H30Mepaoro cocT05111H51 npu Kynoiloac-

KOM B036YlKlleHHH, , 

Coo~eHHe ~enKHeHH?ro HH~THTyra B~epu~x HCCAe~osaHH~ 

,lzyl5ua, 1973 

Gangrsky .Yu.P. 1 Markov B.N. 1 

Nguyen Cong Khanh 1 Oganesyan Yu.Ts. 1 

Pham Zuy Khien 

Coulomb Excitation of Spontaneously 
Fissioning Isomers by Heavy Ions 

P7 - 7022 

The results of the experiments on the Coulomb excita 
tion of a spontaneously fissioning i'somer of 2~8 u with 
the half-life of 200 ns are presented. Upper limits for. 
cross sections are obtained to be lo-31 cm2 for 750 MeV 

136
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·ways of population of the isomer state at.the Coulomb 
excitation are discussed. 
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Beeoenue 

Cornacno cospeMCHHhiM npencTasneHHHM JaBHCHMOCTh. 

TIOTCHUH3llhHOH 3HCprHH OT JJ.C¢opM3UHH B TH~Cllh!X HJJ.pax 

n-pu {3 >0 npencTaBnHeT. co6oii KPHBYf ·c JJ.BYMH rop6aM~ 
H JJ.BYMH MHHHMYM3MH /pHC. 1/ /!, 2 • ilpH TaKOH ¢opMC 

noTeHunanhndro 6aphepa npouecc neneHHH npu HH3K~r 

3HeprHHX Bd36y~JJ.CHHH MO~HO paCCMaTpHB3Th COCTOHmHM 

H3 PHJJ.a CTYTICHCH: KOHUCHTpaUHH 3HeprHH Ha KOne6aTCllhHhiX 

cTenenHx cso6onw, ncpexon Yepe3 nepswii 6apbep, JaTy

xanne Konc6anHH so BTopoii HMe. )J.anee 3HeprHH nn6o 

CHOB& KOHUCHTpHpyeTCH Ha K6ne6aTCllhHWX CTCTICHHX CB0-

60;lJ.hl /Torna HJJ.PO nepexoJJ.HT Yepe3 s.fopoii 6aphep H 

JJ.C.iiHTCH/, nH60 Y&CTb ee HCTIYCKaCTCH B BHJJ.C Y -KBaHTOB,. 

H HJJ.PO OK33h!B3CTCH B HH~HCM KB33HCT3UHOH&pHOM COCTOH

HHH BTOpOH HMhL B TIOCllCJJ.H~M cnyqae JJ.CllCHHC npOHCXOJJ.HT 

C 3&JJ.Cp~KOH, COOTBCTCTBYIOmeii BpCMCHH ~H3HH H30MCp

HOrO COCTOHHHH. 0THOlllCHHC CCl.JCHHH 33;lJ.Cp~aHHOrO H_MrHO~ 

sennoro neneHHH ( ai I a£) onpenen»eTcH OTHOIIJCHHCM npw 

BC;lJ.CHHhiX lllHpHH JJ.llH y - H3llYYCHHH H ;lJ.llH BhiHY~JJ.CHHOrO 

JJ.CllCHHH H3 COCTOHHHH BO BTOpOH HMC: I' 2 /r£2 .llpH 3HCp-. 

rHH B036y~JJ.CHHH, 6nH3KOH K Bh!COTC yBTOporo 6apbepa, 

3TO OTHOlllCHHC COCT&BllHCT -10-4 /J, 4 / /ManaH BCllHYHHa 

OTHOlllCHHH o6t.HCHHCTCH M&llOH nno;rHOCThlO ypoBHCH .·BO 

BTOpOH HMC/. . 

CymecTnenuoe snuHnne na. npouecchi Mrnoseunoro u, 

Janep~amwro neneHHH oKa3hiBaiOT ypoBHH /s oco6eunocni. 

Kone6aTenhHhie/ so BTopoii HMe •. CseneHHH o6 3THX ypos

HHX, a TaK~e o qJOpMe noieuuuanhnoro 6apbepa nonyYaiOl 

nyTCM llt.:CllC;IOBaHHH npOUCCCOB JJ.Ci:JCHHH H . o6pa30BaHHH 

CTIOIIT3HIIO .aenHmiiXCH H30MCpOB npH HH3KHX 3HCprHHX B03-



6ym,nelmH ls,6, 71. O,nHaKo oco6LIH HHTepec npe,ncTaBnHeT 
H3yqtmHe 3THX npoueccoB npH KynoHOBCKOM B036ym,neHHH; 
T·.K. B 3TOM cnyqae 3HeprHH MO)KeT 6biTL rrepe,naHa He
nocpe,nCTBeHHO KOne6aTeJihHhiM CTerreHHM CB060,nhi.. 3neKT-. 
pHqecKoe none HaneTaJp~ero HOHa MO)KeT Bhi3BaTL 6onLIIIYIO 
,neclJopMaUHIO H,npa MHIIIeHH /81 HJIH B036y,UHTh B HeM KOJie6aHHH 
c ,nocTaToqHo 6onLIIIOH aMrrnHTy,n;o~19'10/. B pe3ynLTaTe 
3TOrO rrpOHCXO,nHT JIH60 MrHOBeHHOe ,neneHHe, JIH60 3a_nep
)KaHHOe ,nene:HHe, npoTeKaiOIU~e qepe_3 o6pa3oBaHHe H3o
MepHoro COCTOHHHH. Yc,nepmoe YCKOpeHHe TH)KeJihiX HOHOB 

/11/_ . BITJIOTh ,no HOHOB Xe · · OTKphiBaeT - peanhHbie B03MO)K-
HOCTH ,nnH HCCne,noBaHHH 3THX HBJieHHH. 

B ,naHHOH pa6oTe. OITHCbiBaeTCH ITOIThiTKa ·na6mo,neHHH 
KYJIOHOBCKOro· B036y)K_neHHH CUOHTaHHO ,n;enHil{erOCH H30-
Mepa 238 U. ,!J;nH B036y)K,D;eHHH HCITOJib30BanHC~ HOHbl 12 C , 
YCKOpeHHbie Ha UHKJIOTpOHe Y- 300, H · HOHbl 1 6 X e , · YCKO
peHHbie Ha TaH.n;eMe UHKnOTpOHOB Y-300 H Y-200 B. Jla-

- 6opaTopHH H,nepHbiX peaKuHii OHJIIL 

Teopemu~ecKue oijeHKU ce~eHuR KyAoHoacKozo 
· ao36yJICOeHUR cnonmanno oeARUJUXCR U30Mepoa 

ITpoBe,n;eM oueHKH ceqeHHH KynoHoBcKoro B036y)K_neHHH 
cnoHTaHHo .nenHIUHXCH H30MepoB. Ha pH c. 1 : rroKa3aHLI 
pa3JIHqHbie B03MO)KHbie ITYTH 3a~eneHHH H30MepHOrO COCTOH
HHH_ rrpH· KYJIOHOBCKOM B036y)K_neHHH.; , 

. 1. 3neKTpHqeCKOe ,nHITOJihHOe HJJH MHOrOKpaTHOe 3JieKT
pHqeCKOe KBa,npynonLHoe B036y)K_neHHe ypoBHeii, ne)Kall{HX 
B6nH3H nepBoro 6apbepa, c nocne.n;yiOrueii .pa3pH,nKoii 3THX 
cocTOHHHii.:Ha ypoBHH BO BTopoii HMe. 

2. 3neKTpHqe CKOe ~KBa,npyrrOJlbHOe BO 36y)K_neHHe ypOBHeii 
BO BTOpOH HMe. 

CeqeHHH KynoHoBcKoro B036y)K_neHHH cnoHTaHHO ,nenH
IUerocH H3oMepa 238u, paccqHTaHHLie .nmi: yKa3aHHLix Bhiiiie 
cnoco6oB 3aceneHHH H30MepHoro ·cocTOHHHH, npe,ncTaBneHbi 
B Ta6nHue. · Pac,eTbi ·- 6LmH' npoBe,neHbi · ,nnH .pa3nHqHbiX 
6oM6ap.nHPYIDIUHX qacTHU ! 12C, 40Ar, 84 Kr; 136Xe I H ,nnH 
3HeprHH BITJIOTh ,no BbiCOThl KYJIOHOBCKOrO '6ap:bepa /rrpH 
3THX 3.HaqeHHHX 3HeprHH. H llpHBe,neHhl ceqeHHH B Ta6JIHUe/ ~ 

4. 

' ) 

.. 

' .• 

Ce'ieHHn: :>neKTPH'iecKoro ~Hrront.tioro !lio'ronornoiUeHHH, 
rrpHBO,nHil{ero K ,neneHHIO /!2/. H o6pa30BaHHIO . CITOHTaHHO · 
,nenHIUHXCH H30MepoB hI, H3BeCTHhi ,nnH uenoro -pH,na H,nep; · 
CeqeHHe clJoTo,neneHHH: npH 'nornoiUeHHH 3neKTpHqecKHX 
,nHnonLHbiX y -KBaHTOB c 3HeprHeii E~ B HHTepBane · 3HeprHii 
dE onpe,nenHeTCH. Bhlpa)KeHHeM 

8rr 3 e 2E rt 
a dE= B(il)p (E) r dE, 
y,t 9hc t 

/1/ 

r,ne B ( f 1) p (E)-: .. npoH3Be.n;eHHe npHae.n;eimoii aepoHTHOCTH 
3neKTpHqecKoro .n;HnonLHoro nepexo.n;a.na nnoTHOCTb ypoaHeii. 
rrpH 3HepriiH B036y)K,D;eHHH 'E , a Tf /Tt ·- OTHOIIIeHHe 

,n;enHTeJibHOH H ITOJIHOH npHBe,n;eHHbiX IIIHpHH .D;JIH .B036y)K,n;ae
MhiX ypoaHeii. 3To )Ke npoH3ae.n;eHHe B (d) p (E) onpe.zi:enHeT 
TaK)Ke H ceqenHe KynonoacKoro' B036y)K.n;enHH, npHBO.D;HIUero 
K .n;eneHHIO HnH o6pa3oBaHHIO crro~;~TaHno .n;enHIUerocH H30Me
pa. HanpHMep, B cnyqae H30Mepa 

z2e2 . r. . 
a =f . t(eJB(El)p(E)-1-dE, 
f,1 h2v2 · -r· t 

/2/ 

r,n;e v; z - CKOpOCTh H 3apH.D; 6oM6ap,n;Hpyroll{eH qaCTHUhi, 
f(eJ- clJyHKUHH KyJIOHO:EsCKOro B036y)K,n;eHHH, r 1 lrt ·- .oT

HOIIIeHHe npHae.n;ennoii IIIHPHHbi .n;nH nepexo.n;a··H.n;pa B H3o
MepHoe · cocTOHHHe K nonnoii IIIHPHHe /3TO OTHOinenHe MO)KHO --~ 
nonyqHTb H3 H3MepeHHbiX Ha<OUbiTe. ceqeHHH o6pa30BaHHH··
CITOHTaHHO ,n;eJIHIUHXCH H30MepoB/. HaH60JiblliHH BKna,n; B. 
ceqeHHe BHOCHT ypOBHH, Jie)Kall{He·B6JIH3H BepiiiHHhl nepaoro 
6apbepa / C yMeHhiiieHHeM 3HeprHH 3KCITOHeHUHaJihHO na,n;aeT 
OTHOIIIeHHe ri I rt , a c pOCTOM 3HeprHH B036y)K,n;eHHH 6biCTpo 
yMeHbiiiaeTCH cbYHKUHH f( e) I j. TaKHM o6pa30M, H3· H3 -:. 
BeCTHhlX 3HaqeHHH ceqenHH clJoTo,n;eneHHH MO)KHO nonyqHTb 
.n;ocTaToqHo onpe.n;eneHHLie oueHKH ceqenHH KynouoacKoro 
B036y)K,n;eHHH CITOHTaHHO ,n;eJIHIUHXCH H30MepoB. 

HapH.n;y c 3neKTpHqecKHM ,n;HnonLHbiM HMeeT MecTo 
· 3JieKTpHqecKoe KBa,n;pynonbHOe KYJIOHOBCKOe. B036y)K.IJ;eHHe_; ·. 
IT pH 3TOM BbiCOKone)Kall{He KonneKTHBHbie cocTOHHHH ai:>3 ~ 

5 



f)y)K,Il;~IOTCH . B .pe3}'.ITL.TaTe. MHOrOI<paTHOro KYITQHOBCI<OrO 

B036Y>K.U.CHHH, ·KOTopoe MO:>KHO npe,u.cTaBHTh KaK PH.U. no
cne,u.oaa TenhHhiX

1 

:meKTpuqecKHx KBa,u.pynonhHhiX nepexo.u.oa, 
npoHCXO.U.HI.I.{HX a MOMenT o.u.noro· coy,u.apeHHH naneTaroi.I.{ero 
HOHa c H.U.POM. PactieT ceqeHHH KynouoacKoro .u.enenyx npH 
:MuoroKpaTHOM ao36y)f(,u.eHHH npoae.u.en a px.u.e pa6oT 9•10f. 
_lfcnonh3YH H3BCCTHOe H3 OIThiTa OTHOWCHHe ai.faf , MO:>KHO 
Ha OCHOBaHHH 3THX pac4eTOB OI..{CHHTh CC4CHHe KynOHOBCKOrO 
B036y)f(,u.eHHH cnonTanno .u.enHI.I.{HXC_fl H30Mepoa. O.u.naKo 8 
OTnH4He OT OI..{CHOK 3neKTpH4CCKOrO ,li.HITOnhHOrO B036y:>K,u.e
HHH 3TH OI..{CHKH 6y,u.yT 3Ha4HTCnhHO Menee onpe,u.eneHHhiMH, 
T .K. npaKTH4CCKH HeT CBe,U.eHHH 0 CBOHCTBaX KOnneKTHBHhiX 
BhiCOKOne:>KaJ.QHX COCTOHHHHX B TH)f(CnhiX H,U.pax. ll03TOMY 
B pa6oTax 191 H /Io/, r.u.e ucxo,u.HnH H3 pa3nH4HhiX npe.u.
nono>Kenuii 0 _CBOHCTBaX KOnneKTHBHhiX COCTOHHHH, yqacT~ 
·aoaaawux a npol..{e cce MHoroKpa THoro. KynonoBcKoro B03-
6y:>K,u.eHHH, nony4e.Hhi cyi.I.{eCTBeHHO pa3nH4aiOI.I.{Hecx 3na-
4eHHH ceqeHHH KYnOHOBCKOrO ,u.eneHHH. 

llpe.u.nonaraeTcH, "'TO B px.u.e H30Mepoa U H Np ae
poHTHOCTh y -nepexo.u.a a nepayro HMY npeahiWaeT aepo
HTHOCTh CITOHTaHHOrO ,u.eneHHH. ll03TOMy Ha6nro,u.aeMOe Bpe
MH :>KH3HH H30MepHoro COCTOHHHH OTHOCHTCH K y -H3nyqeHHIO 
C 3TOrO COCTOHHHH. MO:>KHO C4~TaTh,. "'TO OCHOBHaH ,U.OnH 
y-nepeXO,li.OB H,li.CT Ha YPOBHH OCHOBHOH poTai..{HOHHOH no
noChi, a TaK:>Ke Ha BH6pai..{HOHHbie COCTOHHHH B nepBOH HMe 
/ceqenue KynonoacKoro B036y>K,u.enux 3THx ypoaueii H3BecT_ 
no H .ziocTaT04HO aenu.Ko/. BpeMH >KH3HH H3oMepuoro 
COCTOHHHH onpe,u.enHeT MaTpH4HhlH 3neMeHT nepexo,u.a Ha 

yKa3aHHhie BhiWe YPOBHH H IT03BOITHCT Bhi4HCnHTh Ce4eHHe 
KynoHOBCKOrO B036y:>K,U.CHHH CITOHTaHHO ,u.enx~er'ocH H30Me
pa. lfJOMepHOe COCTOHHHe MO:>K~T 3acenHThCH H rrpH Ky
nOHOBC~OM B036y>K.U.CHHH ,u.pyrHX /B nepayiO oqepe,U.b BH6pa
I..{HOHHhix/ ypoaneii ao BTopoii HMe. Ceqeuue TaKoro npol..{ecca 
6y.u.eT, oqeau.u.no, onpe.u.enHThCH napl..{uanhHhiM apeMeneM 
>KH3HH .u.nx Y. -nepexo.u.oa c 3THX ypoaneii na ypoBHH a 
nepaoii HMe. Cornacno pa6oTe /IJ/ aepoHTHOCThy -nepexo
.u.a c ypoBHH ao BTOpoii HMe npu 3HeprHH E na ypoaeHh 
a nepaoii.HMe onpe.u.enxeTCH Bhlpa:>KenneM. 
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r.u.e ,\yo- aepoHTHOCTh y -nepexo.u.a cornacno cTaTHCTu
qecKoii Mo,u.enu, _ D/E)- cpe.u.nee paccToHHHe Me:>K,u.y ypoa
HHMH B-:nepBOH .HMe npH 3Hep_rHH B036y:>K,U.CHHH E, hw11 -
3HeprHH KBa,u.pynonhHhiX KOne6aHHH BO BTOpoii HMe, PA (E) -
npoHHI..{ae:MocTh nepaoro 6apbepa. llpoae.u.enHhie · pacqeTw 
noKa3anu, "'TO ·ce4enue KynonoacKoro a(>J6y>K,u.enux 3Ha-
4HTenhHO ·ao3pacTaeT npu nepexo.u.e K ao36y)f(,U.eHHhiM co
CTOHHHHM BO · BTOpOH HMe /paCTCT ITITOTHOCTh ypOBHeH 
a nepaoii. xM:e H npoHHI..{aeMocTh anyTpennero 6aphepa/. 
B pacqeTax ucnonh3oaaimch cne.u.yroi.I.{He napaMeTphl 6apbe
pa ,u.eneHHH: 3HeprHH H30Mepnoro COCTOHHHH 3 ·M3B, BhiCOTa 
anewnero H. anyTpennero: 6aphepa 6 M3B, napaMeTphl hw , 
xapaKTepH3YIOI.I.{He KPHBH3Hy aneuniero n anyTpennero 6aph
epoa, cooTBeTcTaenno 0,65 · M3B H -1,3 M3B. OueHKH ceqe
HHH ,U.nH ~aHHOrO CITOC06a B036Y>K.U.CHHH CITOHTaHHO ,u.enHI.I.{HX -· 
CH H30MepoB HBnHIOTCH ,li.OCTaT04HO Heonpe,u.eneHHhiMH H3-
3a OTCYTCTBHH .U.OCTO.BepHbiX. CBe,U.eHHH · 06. ypOBHHX BO 
aTopoii- HMe" H o napa:MeTpax any_ipennero 6aphepa. KpoMe· 

· Toro, npouuuaeMOCTb anyrpennero 6apbepa, a cne.u.oaaTenb
HO; H CC4CHHe KYITOHOBCKOr'O B036y:>K,li.CHHH MOryT 3Ha4HTCITb
HO ·B03pacTH B cnyqae pe3ouauca Me>K,u.y ypoBHHMH nepaoii 
H BTOpOH HM. . . . 

· llpoae.u.euH-bie pacqeTbi. noKa3anu, "'TO pa3nH4Hbie cnoco-
. 6bi B036y:>K,u.eHHH cnonranuo -.u.enHI.I.{HXCH H3oM:epoa xapaK

TepH3YIOTCH cyuiecTBeHHO pa3HOH. 3aBHCHMOCTbiO OT aTOM
noro noMepa H 3HeprHH 6oM6ap,u.Hpyroi.I.{eii qacTHUbi. lf3 
Ta6nHUbi BH,li.HO, "'TO B pH,U.e cnyqaeB ceqeHHH B036y)f(,li.CHHH 
,li.OCTaT04HO BenHKH H HX· MO:>KHO H3MCpHTb Ha OITbiTe. 

~"> 

Pe3y/lbmambi 3KcnepuMenma 

Ocnoauax rpy.u.nocTb B na6nro.u.enHH cnonTaHHO .u.enn_-: 
muxcn' H30MCPOB npu. KYnOHOBCKOM B036y)f(,U.CHHH CBH3aHa 
c perucr-pauueii Manoro .4Hcna ocKonKoB H3 H3oMepnoro 
cocTOHHHH na oqeui._.BbiCOKOM ypoane ~bona ocKonKoB BhiHY>K.
.u.enuoro ,u.eneHHH H pacCeHHHbiX . HOHOB. llpH ycTpaHeHHH 
lPOHa Ofibi4HO HCITOITh3YIOT TO 06CTOHTCITbCTBO, 4~0 ,u.eneHHe 

_ H3 H30Mepnoro COCTOHHHH ITpOHCXO,li.HT C 3a,U.ep:>KKOH, COOT
BCTCTBYIOI.I.{CH BpeMeHJI :>KH3HH H30MepHoro COCTOHHHH. EcnH 
3TO. apeMH . .ziOCTaT04HO BeiTHKO/B Bbi6paHHOM -· .U.ITH HaWHX 
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. . v 238U ?OQ ·1 .. II3t,.fepeHHH H,!!;pe OHO COCTaBJIHeT -- . HCeK , ~TO 

Bbi6HTbie H3' MHUiemi B pe3yJihTaTe B3aHMO,IJ;eHCTBmi C Ha~ 
JieTaiOIQHM HOHOM H,ll;pa OT,IJ;a<JH npoJieTHT ,ll;O pacna,na 3Ha

qHTeJibHOe paCCTOHHHe(,no HeCKOJibKHX CaHTHMeTpbB).llo3-

TOMy MO)KHO TaK paCITOJIO)KHTb ,neTeKTOp, lJT06bi OH perHCT

pHpOBaJI JIHUlb OCKOJIKH .,TeX H,IJ;ep, KOTOpbie y)Ke BbiJieTeJIH 

H3._ MHUieHH, a nona,naHHe Ha ,IJ;eTeKTOp OCKOJIKOB ,IJ;eJieHHH 

Henocpe,ll;CTBeHHO H3 MHUieHH HCKJIIO<JeHO. 

Ha pHc. 2 npe,ncTaaneHhi. ,naa aapHaHTa MeTO.D;HKII, Hc

noJih3yeMoii B HaUIHX OnbiTaX. llpH 06Jiy<JeHHH MHUieHH H3 

;238U HOHaMH 12C Ha . BbiBe,IJ;eHHOM. ny<JKe. :UHKJIOTpOHa 

Y- 300 npHMeHHJiaCb MeTO,IJ;HKa, OnHCaHHaH B pa6oTax/l4,1S/. 

B TaKoii MeTO.D;HKe /pHc! 2a/ perHcTpHpoaanHch JIHUib 

OCKOJIKH OT ,neJieHHH H,ll;ep OT,IJ;a<JH, npoJieTaiOIQHX Me)K,IJ;y 

.D;H3JieKTPH<Je CKHMH ,neTeKTopaMH / CHJIHKa THoe cTeKno/. 3Ta 

YCTaHOBKa npHMeHHJiaCb B OnbiTaX no noHCKaM CnOHTaHHO 

,IJ;eJIHIQHXCH H30Me_roa B peaK:UHHX C TH)KeJibiMH HOHaMH. 

B peaK:UHH 
238 U + 2 C npH 3HeprHHX HOHOB 6onee 65 M3B 

/BbiUie KYJIOHOBCKOrO ·6apl>epa/ Ha6JIIO,IJ;aJIHCb OCKOJIKH 3a

na3.D;biBaiOIQero ,IJ;eJieHHH, CBH3aHHhie c pacna,noM o6pa3yiO

uiH:xcH B ,IJ;aHHOH peaK:UHH H30MepOB 210Pu H
243 Cm • llpH 

3HeprHHX HOHOB 60 M3B u Me nee /HH)Ke KynonoacKoro 6apb

epa/ ocKOJIKOB 3a,nep)KaHnoro ,IJ;eJieHHH He na6mo,nanoci.·~ 
0TCyTCTBHe. OCKOJIKOB. COOTBeTCTByeT aepxHeH . rpaHH:Ue 

CelfeHHH KYJIOHOBCKOrO B036y)K,IJ;eHHH CnOHTaHHO ,IJ;eJIHll\erOCH 

H30Mepa238 U': 10....;33 CM 2 • . 
' . ·. 238 136.. 

,"06Jiy<JeHHe . MHUieHH H3 . U HOHaMH . ·xe npOH3BO-

,ll;HJIOCb Ha BHyTpeHHeM ny<JKe :UHKJIOTpOHa Y- 200, KOTOpbiH 

CJIY)KHJI BTOpOH CTyneHbiO TaH,IJ;eMa :UHKJIOTpOHOB. ll03TOMY 

HCnOJib30BaJICH ,npyro:ii BapHaHT MeTO,ll;HKH /pHC. 26/. ITo~ 
CKOJibKY CKOpOCTb H,ll;pa OT,ll;alJH. B peaK:UHHX C KCeHOHOM 

MO)KeT ,ll;OCTHraTb 2.10 9 CMjCeK /Ha nopH,ll;OK 60JibUie, 

<JeM B peaK:UHHX C yrnepO,ll;OM/, TO. ,ll;JIH noJiylfeHHH ,ll;OCTa

TOlJHO abicoKoii 3<1J<beKTHBHocTH perHcTpa:uHH ocKonKo_a .ne

JieHHH H,ll;ep OT,IJ;a<JH, npoJieTaiOll\HX Me)K,ll;y ,IJ;eTeKTOpaMH, 

He06XO,ll;HMO HCnOJib30BaTb ,IJ;eTeKTOpbi ,ll;JIHHOH 6oJiee 1 M, 

<JTO ne:uenecoo6pa3HO. llo3TOMY na nyTH H,nep oT,na<JH 

·llOMemaJICH c6opHHK H3 lJHCTOrO nonynpoBO,ll;HHKOBOrO KpeM-

HHH, pacnO.JIO)KeHHbiH llO,ll; yrJIOM 20° K HanpaBJieHHIO ny<JKa, 

. a HanpOTHB Hero- ,IJ;eTeKTOp OCKOJIKOB /KBap:ueaoe CTeKJIO/. 

3TOT ,IJ;eTeKTOp 6biJI 3aiUHIQeH KOJIJIHMaTOpOM OT OCKOJIKOB 
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,IJ;eJieHHH H pacceHHHbiX HOHOB KCeHOHa H3 MHIIIeHH. fipHMe

HeHHe B Ka<JeCTBe c6opHHKa MaTepHaJia C HH3KHM aTOMHbiM 

HOMepoM I Z = 14/ ~CKJIIO<Jano nona.nanHe na .nereKTop 

pacceHHHbiX Ha C60pHHKe HOHOB KCeHOHa. KoHTpOJibHhie 

onbiTbl C nnaTHHOBOH MHIIIeiibiD .fa 3TOM cnyqae ~e ,IJ;OJI)KHO 

6biTb ocKcinKOB · 3a,IJ;ep)Kalinoro .neneHHH/. noKa3anH no::rmoe 

OTCYTCTBHe TpeKOB Jia" ,ll;H3neKTpH<JeCKOM ,IJ;eTeKTOpe. _; . 

bbiJIO npoae,neno . JiecKOJILKO OnbiTOB. no o6iiy<JeHHIO 

MHIIIeHH H3 238U· .. HOHaMH 136Xe C 3HepfHeH :;,.·750· M::m. 

B K~)K,II;~M OnbiTe /HH~eJ:'paJI~HbiH nOTOK COCTaB.riHn 1d4 

HOHOB/ Ha6JIIO,IJ;aJIOCb 1-:2 TpeKa Ha ,IJ;eTeKTOpe OCKO.i'IKOB • 

CTOJih Manoe • <JHCJIO TpeKOB pa3yMHO paccMaTpHBaTh i<aK 

BepXHIOIO rpaHH:UY Ce<JeHHH KYJIOHOBCKOrO B036y)K~eHHH cnoH.-. 

TaHHO :nenHuterocH H30Mepa 238 iJ · · npH o6nyqe}mii HOmlMH 
KceHona:1o-31 cM 2 • · ···· 

ll3MepeHHbie H:a onbiTe rpaHH:Ubi ce<JeHHH no3BOJIHIOT 

c.nenaTb pH.D; 3aKJIIO<JeHHii o cnoco6e 3aceneHHH H30Mepnoro· 

COCTOliHHll npH KYJIOHOBCKOM • B036y>K,IJ;eHHH. 113 -OnbiTOB • 

C HOHaMH KCeHOHa CJie,tiyeT, lJTO B03HHKHOBeHHe "60JibiiiOH 

.ne<IJopMa:UHH ll,npa, npH!Jo.nllmeii K. · .ne.rieHmo HJIH o6pa3oaa -· 

HHIO cnonTaHno .nenllmerocH H30Mepa,. xapaKTepH.3yeTcll 

MeHhUIHM ce<JeHHeM, <JeM cne,nyeT _H3 npoae,IJ;ennoro B pa-
6oTe laj pacqera. Mo)K~O-·TaK)Ke noml.ra~b, qro MHoro_-

KpaTHOe KynonoacKoe · ao36y)K,nenHe BbiCoKoJie)KamHx .Kone'-" 

6aTeJihHbiX cocTOHHHii HMeeT ce<JeHHe HH)Ke, <JeM paccq:H

Tannoe B pa6oTe/lO/, HJIHH30Mepnoe COCTOliHHe 3aCeJIHeTCll 

c anoMaJibHO Manoii aepOliTHOCTbiO npH pa3pll,nKe · 3THX 

ypoaneii. HH3Kall rpanH:ua ce!Ie·nHr'1i ·orihiTa¥;;i~~-Holi:a:r.iH 
yrnepo,na, no:..BH,IJ;HMOMY, o3HaqaeT~ qTo HH)KHHe BH6pa:UHOH

Hhle cocTOBHHll ao BTopoii ,. liMe xapaKTepHJY:IDTCll, KaK 

H H30MepHhiH ypoBeHb, .. 60JibWHM 3anpe'roM ,nnll nepeJW,ll;OB 
B nepByiO liMy. ·. . -~~-· ' .: . . .. : . ) 

B 3aKJIIO<JeHHe aaTpphi Bbipa)KaiOT 6naro.napnocTh 

r .H.«<>nepoay 3a noCTOJIHHblii .. HiiTepec K·pa6oTe.~ <;:.IT!TpeTb,;. 

HKoaoii 3a npocMoTp .D;H3JieKTPH~ecKHx ,neTeKT.opoa,A.r .Ee

noay 3a nOMOll\b B no,nrOTOBKe 3KCnepHMeH..TaJibHOH MeTO,IJ;H

KH H 3KCIIJiya Ta:UHOHHOH rpynne TaH,IJ;eMa' ~HK.iio'TpOHOB 3a 

.6ecnepe6oiinyro pa6oTy ·ycKopHTeneii.. • . . . • . . •· 
........ , · .. ~ '": ' . . 

.1 ' .. f • 

;,: ; ~ .: ~ ' 
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PHC. 2. CxeMJi 3KcnepHMeHTaJibHbiX ycTaHOBOK npH o6ny
'leHHH HOHaMH23~C /a/ H HOHaMH 136 Xe/6/: 1 - KOJIJIHMaTop, 
2. - MHWeHb U , ·3 - )J.H3JieKTpH'-IeCKHH )J.eTeKTOp OCKOJI
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Y CJIOBJUI 06MeHa 

.~ 

ITpenpHHTLI H coo6UleHH.II OHJIH paccLmaiOTC.II6ecnnaTHO, Ha ocHoae 

B3aHMHOrO 06MeHa, YHHBCpCHTCTCM, HHCTHTyTaM, na6opaTOpH.IIM, 

6H6DHOTeKaM, Hay'!HbiM rpynnaM H OT,ll.CDLHLIM Y'ICHLIM 6onee 50 CTpaH. 

MLI OJKH,ll.aeM, 'ITO nony'laTenH H3,ll.aHHH OHJIH 6y)l.yT caMH npo.11a· 

D.IITL HHHUHa THBY B 6e cnna THOR noCLinKC ny6nHKaUHH B ,!(y6Hy. B nop.ll,ll.KC 

06MeHa npHHHMaiOTC.II Hay'IHLIC KHHrH, JKypHaDbi, npenpHHTLI H. HHOrO · 

·au,ll.a ny6naKaUHH no TeMaTHKe OHJIH. 
E,ll.HHCTBCHHLIH BH,ll. ny6naKauHii,KoTophlii HaM npucblmtTL He cne,ll.y· 

· eT,- 3TO penpHHTLI I oTTHCKH eTa Teii, _yJKe ony6nHKoaaHHLIX B Hay'IHLIX 

JKypHanax/. 
B. p.ll,ll.C cny'!aeB Mbl CaMH o6paUlaCMC.II K nony'!a TCD.IIM HaiiiHX H3,ll.a • 

HHH c npocL6oii 6ecnnaTHO npucnaTL HaM KaKHe·na6o KHHrH HnH 

BLillHCaTL ,ll.JI.II.HaiiieH 6H6nHOTCKH Hay'IHLIC JKypHaDLI, H3,ll.aiOUlHCC.II B HX 

CTpaHaX. 

0TA8JibHble 3~TipOCbl 

ll3,ll.aTeDLCKHH OT,ll.CD eJKerO,ll.HO BLillODH.IICT OKODO 3 000 OT,ll.CDLHbiX 

3anpocoa Ha BLICLinKY npenpHHTOB H coo6UleHHH OHJIH. B TaKHX 3a· 

npocax cne,ll.yeT o6.113aTenLHO yKa3.biBaTL HH,ll.eKc 3anpaiiiHBaeMoro 

·.113)l.aHH.II. 

AApeca 

llHCLMa no seeM aonpocaM o6MeHa ny6nHKaUH.IIMH, a TaKJKe 3anpo-

Chl Ha OT,ll.CDLHLIC H3,ll.aHH.II CDC,ll.yeT HanpaBn.IITL no a,ll.pecy: 

101000 MocKea, 
TAaBH&Iii nottmaMm, n/11 79. 
H30ameA&cKuii omoeA 
06oeOUHeHHOZO UHCTIIUITIYTIIQ 
JIOepH&IX ui:cAeooeaHuii. 

A,!J.pec ,ll.D.II noCLinKH BCCX ny6nHKaUHH B nop.ll.l{KC 06MeHa, a Til.KJKC 

,ll.D.II 6ecnnaTHOH no,ll.nHCKH Ha Hay'!HbiC JKypHaDLI: 

101000 MocKea, 
TAaeH&Iii nottmaMm, n/11 79. 
llayttHo-mexHuttecKaJI 6u6AuomeKa 
06oeouHeHHozo u11cmumyma 
ROepH&IX uccAeooeaHuii. 
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