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CymecTBOBaHHe B n.npax H3oMepHbiX co'cToHHHii, pacna.naromHx
en nyTeM cnC:mTa.HHoro- .zieneHmi,': - pacnpocTpaHeHHoe JlaneHHe 
B o6JiaCTH TH)I(.eJI-blX :meMeHTOB. Ceiiqac H3BeCTHO OKOJI.O .TPH.D.UaTH 
CTIOHTaHHO - .neJIHIUH.XCH H3oMepoa' ypiLHa, nJiyTOHHH:; a·MepHUHH, 
KIOpHH H 6epKJIHH C . nepHo:noM nonypacna.na OT . p,5 .HCeK .D.O. 
14 MCeK. 3TH H30MepHbie COCTOHHHH xapaKTepH~YIOTCH He06blq~ .'·' - _,. 

--HbiMH CBOHCTBaMH: 
1. Pe 3KO, yaeJIHqHBaeTCH nepOHTHOCTh CTIOHTaHHOrO .D.eJieHHH 

.no 1030 pa3 no cpaaHeJIHIO co cnoHTaHHbiM .neneHHeM ocHoaHo.ro 

COCTOHHHH. • . _ .. 
2. 3anpeT .D.JIJl raMMa"H3JlyqeHHH C H30MepHOrO ,ypOBliH .lJ.OCTH" 

10 - . . . . -
raeT 10 pa3. · · . _ .. __ . . . . ·· 

·3. 3HeprHH H30MepHoro ypoBHH aeJIHKa . /2,5 :( 3,0 M:i'n/, · 

·a.cnHH MaJI. . 
4. Ha6JIIO.D.aeTCH Koppe-!iHUHH ceqeHHH o6pa30BaHHH, ,H30Mepa 

H .D.eJieHHH. ·: 
. 0TMeqeHHbie BbiWe CBOHCTBa CTIOHTaHHO .D.eJlHIUHXCH H30MepOB 

nyqwe ncero Q6'b.IICHHWTCH MO.D.eJihiO H30MepHH- !llopMbl, pa'3BHTOH 
' . /1/ . . - . . 
CTpyTHHCKHM . . • . ' . .. . . ' . . . . . • . ' 

B.M.CTPYTHHCKHM 6LJJIH npoBe.neHbi pacqeTbi rioTeHu,HaJILHOii 
:meprHH .netlJOpMaU.HH- n.npa ·C yqeTOM o6onoqeq.HbiX 34!4!eKTOB, 
noKa3aBWHe 3HaqHTeJibHOe oTcTynneHHe <lJopMbi 6apbepa ·.neneHHH 
oT o6biqHoii KaneJibHOA. HH.TepecHbiM pe3yJILTaToM pa6oTbi /1/ na-

. ~ ~ -- ' - . 
JlHeTCH BbiBO.ll. 0 TIOHBJieHHH .D.OTIOJIHHTeJibHOrO MHHHMyMa .TIOTeH· 
u.HaJibHOii ,:meprHH .ll.D.Pa a .ce.nnoaoii ToqKe. TaKoii BbiBo.Ii ~a.eT 
B03MO)I(HOCTL o6'bHCHeHHH npHPO.D.bl CTIOHTaHHO .nenHIUHXCJI 'H3o!.le-

- . • ,.· - ' -- •· - '. • --· - --. .- ,. . ,.1 

poB. _. _ . _ • _ . . • • . ,. 
)J,eiiciBHTeJILHo: a .paMKax onncLIBaeMoft·Mo.nemlo6cy:>i<.naeit'LH~ ' - . . . . . -~ . . . -· ' .. . - . . . -. . - . - -~-_-: 

H30MepHbie COCTOHHHJI MOryT paCCMaTpHBaTLCH. KaK·HH)I(HHe CO.· 
CTOHHHH BQ BTOPOH llOTElHUHaJtbHOH. HMe npH . .neclJopMaUHH, B 2~ 
2,5 pa3a 6onLweii, qeM B ocHoBHOM cocTO.IIHHH. Pe3Koe ·yaeini<ie
Hue·, no cpaBHeHHlO c OCHOBHblM COCTOHHHeM, .aepOHT~OCTH CTIOH" 
TaHHoro .neneHHH o6-hncHHeTCH Manos' BblCOTOii H niHpHHoii aliew-
Hero 6apbepa. · . · · 
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BHyTpeHHHH 6apLep, paa.l(eJJHIOIUHH o6a COCTOHHHH, npenHT· 
CTByeT raMMa·nepeXO.l(aM H3 O.l(HOH HMLI B .l(pyrYJO H HBJJHeTCH 
npuquHoii H30Mepnn /"naoMepnn clJopMLI"/. TaKHM o6paaoM, B 
.l(aHHOH MO.l(eJJH 3anpeT Ha 3JleKTPOMarHHTHOe H3JJyqeHne He 
CBH3aH C 60JJLWHM CnHHOM H30MepHoro YPOBHH., 

~:,l~JJH 3aceJJeHHH ypOBHeif BO BTOpoif noTeHUHaJJLHOH -HMe, 
pa3pH.l(Ka KOTOpLIX npHBO.l(HT K H30MepHOMy COCTOHHHIO,· Heo6xo
.l(HMa .l(OCTaToqHo 6onLwa'H 3HeprnH - BLIWe BHyTpeHHero 6apLepa. 
ll03TOMy MaJJa BepOHTHOCTL 06pa30BaHHH H30Mepa B npHMLIX 

J u . 

peaKUHHX H npu 3aXBaTe TenJJOBLIX HeHTpOHOB,KOTOpaH pacTeT 
C pOCTOM 3HeprHH B036y:lK.l(eHHH, TaK KaK npH 3TOM pe3KO yBeJJH• 
q~BaeTcJI. npoHnuaeMOCTL_ BHyTpeHHer:o ·6apLep_a. Pacnpe.l(eJJeHne 

:YPOBHeii no _cnimy,-nO-BH.l(HMOMy; O.l(HHaKoBo: B o6enx noTeH
UHaJJLHLIX, JIMax. llo3TOMY nao:MepHoe OTHOWeHu;e 6y.l(eT cna6o 

~- ' - . . . . - ·- . . . . 
~aB!JCeT_L OT _ BHOCHMOrO B __ H.!(pO. yr~OBOrO MOMeHTa. 

3KcnepHMeHTMLHLie- .l(aHHLie- 'o ceq(niHHX H cPYijKUHHX' B036y:lK
,L{eHHH · peaKunn · o6paao:saHu-n cn·oHTaHiio '.Llen.HmnxcH uaoMepoa 
yKa3LIBaiOT ua To,· qTo n:MeeTcH cncTeMa ypoaHeii, ·cBH3aHHaH 
~- iraoMepnLIM cocToHHHeM a oT~eJieHHaH 6a'p:bepoM oT ocHoBHoii 
cncre:MLI. · · 

MccJJe.!(OBaHHe CBOHCTB YPOBHeii BO BTopoii noTeHUHaJJLHOH 
HMe- npe.!(cTaBnHeT· 6onLwoii HHTepec Kai< .!(JJH !lJuauKn- .zieneunH 
H.L{pa, TaK H .!(JJH H.l(epHOH cneKTpOCKOnHH-. -· 

. Jl,!(po BO BTOpoif iioTeHUHaJJLHOH HMe xapaKTepnayeTCH MbMeH· 
TOM· HHepuuu n KBa.!(pynoJJLHLiM MOMeHTOM B.!(~oe 6oJJLWHMH, qeM 
npw paauoBecHoii :I{eclJopMaiiun. KpoMe 1-oro, · noHn:lKeHHLiii 6apLep 
.!(eJJeHHH npnBO.l(HT K 6onLwoH. .nenuTe.riLHoii wnpuHe ypOBHeii: Bo 
BTopoH. noitmuuan:buoH.';HMe. · :s·naro.L{ap.!i 3THM oco6euiiocTHM uc- · 
_cne.l(oBaHHe 'ypciaueii ao BTopoif·noTeliunan:buoif HMe no·aBonur·no~
nyqnTL TaKue cae.zteHHH o c:soiicTBax H,llep; KOTOpLie-Tpy.ziHQ HJJH 
COBceM:. HeJJ03MO:lKHO nonyqu'i:b nyTeM. nayqe'HHH CBOHCTB o6i:.ItiHLIX 
YPOBHeii: 

:.:._ 

.. ·1. llOCTpOeHHe ·cxeMLI.O,llHOqacTHqHLIX H KBa3H'4aCTHtiHLIX ypoB· 
!leu :Bo BTopoH. H:Me noa:son:HT- ycTaHOBHTL, KaK BLirn.iuiJIT cxeM:a 
HHJJLCCOHa npu 6oJJLliiHX .l(eclJ_opMaUHHX H KaK MeHHeTCH '3ileprHH 
criapuBaHHJi c'pocTOM:.l(eclJopMaUHH •. , . .. . . -•- . 

2. B .l(eilJopMupo:sanHLIX H.!(pax Ha6J110.l(aJJHcL JJHWL O.l(HOcPOHOH
HLie :su6paunoHHLie •· cocTOHHHH.- Eom!e· BLicoi<ue /.l(Byx· nnu Tpex- . 
<PouonuLie/ · ypoaHn ·ae y,haeTcH BLI.!(ennTL cpe.nu 6oni.woro qJicna · . 
paannqHLix c'ocToHHilii. .. 

- Bo BTopoii"noTeHuHaJJ~Hoii· HMe BH6paUHOHHLie YPOBHH xapaK· 
TepeayiOTcJi:·; aHOMaJJLHO. -BLICOKOH .l(eJJHTeJJLHOH , UIHpHHOH Ji-' no 
3ToM:y npuaHaKy BLI.!(eJJHIOTCH cpe.nu ocTaJJLHLIX y·poBHeii~ _. 
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3KcnepHMeHTaJJLHhle HCCJJe.l(OBaHHH CBOHCTB ypoBHeii BO aiopoii : 
noTeHUHaJJLHOH- HMe ·n HBJJHWTCH uenLIO ~ripe.l(CTaBJJeHHOH: .l(HC· 
cepTauim.: · • ·· - ·' _ :-~~·;::~. _ ' 

):{uccepTaUHH COCTOHT H3 4 rJJaB,. BBe.JieHH.JI, n aa.KJJIOqeJiH.H •. 
• , • ~ ~ • #" ~ -' ___.· - - -·~-

,B, nepeoii zAaee onncLIBaeic-H Mefo.iiHKa ncciie~oBaH~I cn~~T-> 
poB y-nyq'eii u . 3ne'KTpouoB . KOHBepcue' Bo ·BTopoiinci'-reHunanLHoii 
HMe •. -O,i{uoif ··ua~ oco6eHHOCTeii .:peai<u:Hii- o6pa:ioBaHn.H::cnoHTaHJto 
.l(eJJ.HIUHXC_H H30MepoB HBmreTCH HX'MaJJ~e ceqeHH_e~ . : ;; . 

3-f.a ~e~uqniJa / ccicTaBJJ.Hei 10-4-. . o;,. c'e~eua.ft ·:.l(ene~n~ :lmu 
o6pa3o':sauu.R .Ji.!(pa -~ ocuoBHOM cocToxuii.lt' npn M:am.ix 3ueprn.Hx 

.6oM6aMHPYIOIUHX qacTHIJ, •• ,_: · <-:~ ·. : _ , :· - -~. -. . ' : 
llpn 6oni.iuux 3Heprn.Hx · 6oM6app,il:pyrom8x _ .qacTuu ceqeiJue 

na.l(aeT' BCJJe.l(CTBHe . llO.llBJJeHHH J!OBLIX~ .KOHKYPHPY-IOIU~X .13e'J'_Beii 
pacna.zia. Mana.H :senuqnua ceqeuuJr o6paao:saHH.H 'cnou-Tanuo .zie
n.Hmnxc.R ·uaoMepos no cpaBHCHHIO c:ceqeHHHMH ,i{p.yrux npoueccoB 
He no3BOJJHeT _,BLI,!(eJJHTL H3 o6mero cneKTpa ra':MMa'- nanyqeHHH 
HJJH. 3JJeKTpOHOB KOHBepCHH Te .JlHHHH, KOTOPLie c'8'i3aHLI c o6pa-
ao:saliueM naoMeJhioro cocTo.HHHJi. ):leiicT.BHTenLtw~· 8 ciio)i(uoM 
c'nel<Tpe; r.ne ·npucyTCTBYIOT . COTHH-: nHHHH ,· rar;iMa -Jiyqeif -HiiH 
3JleKTPOH()B K~ii~~pCHH, ucnycKaeMLI:i ~CKOJJKaMH\ ~eJJeHH·~ ,H npH 

. o6pa30BaHHH pa3JJHqHLIX H30TOnOB, •npaKTHqecKH HeB03M-O:lKHO.YBH" 
.l(eii. nuuml :s6 IO/ _- 10 5 : paa M

1
eub'iiteH. nuieuc~:sH'ocTif., 1JTo-6hl · 

. HX YBH,lleTL~~ile'o6x'o.zinMO npuMeHHTL' cnoco6, 'no~BOJJHIOIU~H Bhl~ 
.. , •. ' - , • ; . ,_ • .... __ I : ·-... ---- i· _;, . -

.l(eJJHTL :3THJJHHHH H3 CJJO:lKHOrO cneKTpa raMMa·JJyqeu HJJH:3JJeKT• 
poHOB- KOliBepcHH:_'TaKHM cnoco6oM JIBJJJleTcR ~3MepeHHe !aariaa· 
.l(!:IBaiO~H~: c·O!,';~p~HUH/raMMa- KBaHTOB _HJIH 3ne~TpOHOBK~-a.~epcH~ 
c OCKOJJI<aMH. Ae!JeHHHc 21. -· · _ •,· · : . : · .. _, .. 

;'..::;.- -- ... :~ • .:o_·~·~ -~:;.· -~ . . }~ ' 

-~:·_ ):{eHCTBJiTe-lJioHO~;- nocKOJJLKY o6pa30BaHHIO cnoHTaHHO .!(eJiHJiiHXCB . 
. H30Mepoa np~)llueCTByeT Kaci<a.n raMMa~KBaHTOBjOCKOJJKH pacna.l(a 

.·- ·u:ioM~pa 6y.nyf\3a.ziep~aHLI no OTHOWeHHIO K3THM raMMa::'KBaHTaM, 
·ripaqiM:~:senHqHia,.'3a.l(epmKH onpe.l(eJJHeTCH BpeMeHeM :lKH3HH H30- -- -
. M:e'puoro cocTO.HHH.H.- - ··. ~- ·· · · · · ' .·. · -- ' · ' 

Hanutiue:: uenoro p.H,lla H30MepHLIX '·cocTORHHH · B OCKOJJKaX . 
.l(~JJeHHH He _MO>KCT noMelliaTL H.l(eHTHilJilKaUHH ra:MMa-:-JJHHHH, TaK 
KaK B -3TOM cnyqae .raMMa-KBaHTLI .6y.l(y.T ,.3a,llepmaHLI no : OTHO• 
WeHHIO· ·K· OCKOJJKaM. TaKOH:'CDOC06 BLI.l(eJJeHHR ·raMMB.-nHHHH. 
onpe.neJJHeT MeT_O.l(HKY H3MepeHHH. -'. -.;. 

flyqoK qacTHU o6JJyqaeT MHWeHL, •HaXO.l(HIUYIOCH :B Henocpe.n
CTBeHHOH 6imaocTH oT .!(eTeKTopo:s_ ocKonKoB -H raMMa-nyqeif 
·unu 3JJeKTpouoB· KOI~Bepcun. MMnyJiLcLI c .l(eTei<.fopa raMMa,;;nyqeif 
/HJJH -3JJeKTPOHOB/ qepe3 aaJiep:lKKy, paBHYIO 3~4 ne·pHO,llaMnony-: 
pacna.!(a. cnoHTauuo _ ,zten.Hmeroc.H -Hao:Mepa, uanpaBJJ.HIOTCH ua :spe-

, MeHHOH H ·aMnJUITY.l(HLIH aHaJJH3. 
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ECJIH .. B .. TeiJeuue ilpeMeHH 3a.z:tep)KI<H noHBJIJieTCJI . HMnyni.c 
c .z:teTei<TO.pa OC.I<OJII<OB, TO HMnyJII~C raMMa·J<BaHTOB HanpaamieTCJI 
ua aMnJIHTy.z:tni.Iii: auanH3. . ,. . , . · · · · 

:. IIpoB,O.L{HTC.!l.z:tB}'MepnLiii: aHaJIII3 - aMJIJIHTY.z:tHo'e pacnpe,!i'eneuue 
·HMnYJihCOB C .z:teTei<Topa raMMa·xBaHT<lB /min :meKTpQHOB I<OHBep-. 
, cuu/. u' ~peMe:Huoe pacnpe.z:teneulie J.IMnynLcoB c .z:terel\iqpa ocxon.:: 
xo:B -no· OTHomeuuro x· ucnYIQeH:uoi.fy. pauee · raMM:a··i<BaHTy. HJIH 
:niexTpouy xo:HBepcuit:. Te raM:Ma7I<BaH~LL,.HJIH 3nexTpmiLLKOH
Bepcuu, no oTnoweuuro .. x xoTop'hiM BpeMeuuoe pacnpe.z:te'neuue 
OCI<OJIKOB xapaxTepB3yeTCJI nepiw.z:tOM no.iiypacna.z:ta, o'6pa3yromeio- < 

c.11 ·B peaKuuu ·cnmliaH:uo~ .z:tenH~erocH it:3o:M:epa; _:H~ c.BHJanLi,o<ie- ·: 
BH.L{HO, 'c 3aceneHBeM B30MepHOrO.COCTOJIHHH;. . ' . . ':·· ' . ;· . ' ·''< "~. 
. Manoe . ceqeuue peaK[(BH o6pa30BaHHH cnonTaHuo'· .z:teJIHiuHXCJI 

·- · 'U:iWMepoa .zienael' Ja.z:taqy· B3MepennH ·criexTpoli niMMa:.nyqeii: ifnu 
3Jie.xTpouoii xoiisepcuu;· :iac·emiromux u3oMep:Hoe cocToHIIIIe;· :no~ 
"'c-i-a-foqiJ:o Tpy,nH:oii:.'· IIpo:Be.z:teirnro· oni.iToii · MeuiaeT · nnTe.IIcnBnLiii: 

·· .. ·.pou 'cnyqaiiHhiX COBna.z:tenuii:~. :HcToqJiHI<OM eto; ~Jiy)KaT. OCI<OJIKH. 
.z:te.rienuH u raMMa-:.n3nyqeu'ue,' Bo3uu:Karomlie 8 pe3yJILTaTe pea'xuuii, .· 
ceqenue xo~opLIX a.: 104 

- __ 105 pa3 6onLw,e, qeM ceqeuue 
o6pa30BaHHJI H30Mepa. " . . .. . _·. . . . 

B .z:tii:ccepTauuli paccMa TpnsaioTc:S paJnutinLie ycnoBIIH 3I<cii'e
pnMeHTa c TeM, ql-o'6hl BLI6paTh TaKne', npn KOTOPLIX COOTHOIIIenH:e 
3~¢ei<Ta n ·'(bona· 6l.mo 6hl uan6oiiee 6naronpBHTHLIM. ·TaKHMH 
.ycnoBuHi.iu HBnHroTcil:: . . . . · . 

. 1 :_ B~ICOI\aH 3¢¢eKTHBHOCTh perHCTpauuu .neTeKTopoB ra:MMa~ 
. l<BaHTOB H OCKO.rii<OB .z:teneHHJI. · · • 

~··.~ .2~ 'Hfiixci:H 3¢¢eKTHBHOCTh perHCTpa[(HH nocTopo~uero H3Jiy· 
.;uiimH. · · ·· · · 

.·. · -3. ·BLicoxoe _:3HepreTHqecxoe pa3peweuue .z:teiexTopoB raMMa-
. KBaHTon H· 3nexTponoB xonBepcuu.. . · 

. 4 ... BhiCOI<aJI CTa6HJihHOCTh BO •BpeMeHH.· ·~ . 
5. liLICTpo.z:teiicTBHe .z:teTei<TopoB, qTo' Heo6xo.z:tH.Mo .z:tn.a nony

qeHHH Manoro pa3pewaromero BpeMeiiu cxeMLI cosnaneuuii /ue . 
6onee ·JO -s. cex/. . 

Ha OCHOBaHHH 3THX . Tpe6oBaHHH B I<aqeCTBe .z:teTeKTOPOB 
OCI<OJIKOB 6LIJIH Bhi6paHhl ·ra30BhiH C[(ifHTHJIJIJI[(HOHHhiH cqeTSHK ·-~ 
H noBepXHOCTHo·6apLepHhiH I<peMHHeBLIH .z:teTeKT9P.· ,lJ;eTei<TOPOM 
TaMMa·KBaHTOB CJIY)KHJI repMaHJieBO"JIHTHeBLIH .z:teTeKTop; a .z:te~ ~ 
Tei<TOpOM 3Jiei<TpOHOB. KOHBepCHH - nOBepXHOCTiio • 6aphe.pHhiH .zie • . 
TeKTop H3BLicoxo_oMiioro xpeMHHH. (R=9k0). · _ 

Ilpu H3MepeHHHx 3JieKTPOHOB KOHBepcuu ucnoJIL3oBaJicH Mar
HHTHLiii , cone.uon.z:t ·· .z:tiiH TpaucnopTHPOBKH 3ne:xTpoum~-- OT MHmeuu 
K .z:teTexTopy •. TeM caMLIM .z:teTei<Top 3Jiei<Tpouon uM:en Bhlcoxyro 
3ifJifJeKTHBHOCTh perHCTpa[(HH, HaXO.L{JICh .z:tOCTaT.oquo ·.z:tanexo OT 
MHWeHH, qTO cymeCTBeHHO _ CHH)KaJIO ypOB~HL ifJoHa. IJpHH[(Hn <. 

/6 

l' 
··: 

' i 

.·--· 

. .. }':. 
't. 

,,-.. 

~ .. 

pa60Thl COJieHOH.z:ta OCHOBaH. Ha TOM, qTo 3JieKTp0Hhl B MarHHTHOM 
none'.z:tBH)KyTCH no 'ciiHpaJIH BOKpyr. CHJIOBhiX iiHHHii, uanpaBJieHHhiX 

. nap<i,.iJneni.Ho OCH COJieHOH.z:ta'. ' . 
Bo emopoii ZAll8e o'nHCLIBaiOTCJI Ji'3M:epeHBJI cetieHHii peaxuuii: ' 

(n,y ), (n,n ') H (n,'2n), npHBO.z:tHIUHX :K o6pa30BaHHIO c'noiiTaliHO . .z:ten~I~ ·' . 
muxcH .· H30MepoB B · wupoxoM ·.z:tnanaJoue 3Heprnii/. oT _ TerrnoBLI·x · 
,Iio 14,7 M3B/ B o6JiaCTH H.zl.ep 'OT TOpHH.,liO aMepH[(HJI. Ha OCHOBel 
auanu3a ·cetieuuii peaxuim c .'neiiTpouaMlf .z:tenaeTcH Bhi6op cnou- · 

- TaHH? .z:teJlHJUHXCJI H30MepoB H peaK[(HH HX noJiyqeHHH .L{JIJI Hccne •. 
.L{OBaHHJI .· cneKTpOB raMMa- Jiyqeii H 3Jiei<TpOHOB I<OHBepCHH BO. 
BTOpoii rioTeH[(HaJihHOH HMe. .H.z:tepHLJe peai<UHH c. ueiiTpOHaMH 
nMeffiT pH.ll oco6eimocTeii. BBH.z:tY oicyTcTBHH xynouoacl<oro 6api.
epa· MO)KHO Iicqo~i.Jo:BaTL, neiirpoHLI .. MaJILIX,~ 3Heprnii · :,H;- --I~KHM · 
o6pa30M, nony~IHTh 'cocTaBHOe k.z:tpo ,:c ,HH3KOH 3Heprueii iJ'o36y)K
.z:teHHa: CeqeHHH peai<uiiJi • c · iteihp(niaMii, · imx llpaauno, · BLtwe 

· ceqeuuii peaxuuu c JapH:lKeHHLIMH qacTHUaMu. JionLwaHnponnxam
maH.clloco6uocTL iieiiTpolloB IlOJBOJIHeT HCOOJih30BaTh .z:tocraroqilo' 
-ion6~hiC MHWeHH, HaXO.z:tHIUHecH '.BHYTPH H3MepHTenLHoi(J<aMephi • 
B io )Ke npeMH HHTeH:cuBnocTL nyqxa fieiiTpouoiJ ·JuatiuTenLno · 
un:lKe HHTeiicusiiocTH JapH:lKeHHLix <IacTnu. · ' · · .. 

IJyqoK ueiiTponoB o6hJqHo oqenL wlipol<, H o6ny<iae-f ne TOJILKO 
MHWeHh, HO H·. · OKpy)KaiOIUHe ee . MaTepHaJihi'. IJ03TOMY BCer.z:ta 
B03HHKaeT npo6n~Ma 3aiUHThl OT pa_c~eJIHHh!XH~HTpOHOB·. ·. /

3
/ . . . . 

lf3MepeHHJI npoBO.z:tHJIHCh Ha HeHTpOHHOM reuepa~Ope . /.z:tJIJI 
3Heprnii neiiTpoHoB 14, i M3B, xoTopi.Ie nony<lanncL B ·peaxun~:~ 
3 H-i-A/ H ua [(HKJIOTpoue / 4 / /.z:tJJJI neiiTpOHOB :MaJILIX 3HeprJiii:, 
xoTopLie nonyqanucL 8. peaxuuu 9Be+d. H._ JaTeM JaMe.z:tnHnnci.. 
B napaifJHHe/. ,L\eTeKTOpOM OCKOJIKOB .z:teneHJiH CJIY)KHJI HCI<POBOH 

· cqeTqnx /5/nuyTpH xoToporo naxo.z:tnnacL ._ o6nyqaeMaH Mnmenh • 
llcnonLJOB~ncH nynLcnpyromuii nyq.ox neiiTpoi.os -.i npoBo'.z:tnnuci. 
H3MepeHHH BpeMeHHhiX . pacnpe.z:teneuuii HMnyni.coB c· uc-Kposoro 
cqe'rquxa B oTCYTCTBHe iieiiTpouuoro· nyqxa. '· 

•lf.z:teHTHifJHKa[(HJI nonyqaJQmJi~cJI B peaKUHJIX cnOHTaHHO .zie.JIHIUHX" 
c.11 H30MepoB npoHJBO.liHJiaci. no ux nep.no.z:ty nonypacna.D.a. IIpo
Be.z:tennLie H3MepeHHJI ll03BOJIHJIH. YCTaHOBUTh B ceqeHHJIX o6pa30" 
BaHHJI cnOHTaliuo .z:tenHIUHXCJI · H30MepoB pH.z:t . 3ai<OHOMepHOCTeii. 

' • •• • > 

1. B peaxunHx (n 12n) npu 3HeprnH neiiTpouoB 14~7: · M3B · 
ceqeulli o6pa3oBaHHH H30MepoB Am B Pu 6JIH3I<H no· nenuquue 
u cocTaBJIHroT'/2;..3/.10~28 eM 2/3/. · ·.. · . ' · 

2. IIjm :MaJiLIX 3HeprnHx ueiiTponoB ua6nro.z:taeTcH· xoppeJIHUHH 
ceqeuuii: npout!ccoB BhiHY)K.z:tenuoro .z:te~eHHH 'J ~6pa3ommu~·· H3o
Mepa· npH pa.z:tHaUHOHHOM 3aXBaTe HeHTPOHa 4 

• ·06a 3TH npo
uecca ua6nro.z:tanHcL .z:tJIH 241 Am H ue o6napy)f(eni.I npu o6nyqeiluu 

· 243 Am TenJIOBLIMH ueiiTpouaMH. , ' : 
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i ' 
:. Mo:amo. cKa3aT&, .'lTO . .I(emu~necJI. HJOMephl .o6paJyroTCJI ,!(o-

cTaTO'IHO: .3!l>!l>e,~THBHO JIHWb, B TOM.- cJiyl{ae, KOr:.I(a BepoHTHOCTb 

:Bi.mym.I(eHHoro '.I(enennH .I(OCTaTO'lHO BeJinKa~: ·Hn&IMH·- cnoBa~.m. 
o6jJa30BllHHIO ,!(eJIHruHXCH-oH30MepOB MOme'r npe.I(WeCTBOBli:Tb BOJ-. 

'6ym.I(eHIHl Kone6aiiHH,''IIPHBO.I(HruHX K ,!(e1JeuuiO;'l:: , 
• · Ecnu ·: BepoJITHOCTb~ ·~eneifHH .Mana, i'o; bo'o'iBeTCTBeHno Mana• 

6y.I(eT -·u BepoHirH:of?Tb 'o6paJo:BamtJI · HJo.MepoB·,·. ueJaBnc'I!Mo oT 
TOrO, I(aKOBa'· BepOHTHOCTb' pa,!(HaUHOHHOro ·_3aXBaTa HeHTpOHOB. 
Ecmr o6uapymeHnaH .I(nJI ·. HJ_I:>MepoB,;~' 242Am : H · 2,44Am · 'KOppenHUHJI 
npoueccoB· o6paJoBaHn.li· HJoMepa"u .I(eneu:HH HMeeT- MecTo ·u .I(nH · 
.I(pyriJ:x 'crioH'TaHHO J{C1JJiruHXCH' H3oMepOB,' TO 'B pH.zte' cnyqaeB 
MOmHO OmH.[laTb ''O'leHb' 6onbWHX Ce'leHHH. o6pa30BaltHH H30MepOB 
npu:pa.I(Hil,UHOH_HOM' JaXBI:).'re _;TeUiiOBLIX,-HeHTPOHOB. ·> '· 

'; . . '·, -~··· ·,' ': ' ;·.·;; ·.· :. '.' ,' . ';··.:·, ~- ., ,; 2.J·j· ,: 
)J.eiiCTBHTenbHO, H.I(pac He'leTHbiM 'lHCnOM HeHTpOHOB / V , 

235 u ; 239
Pu 7' .xapaKiepH3YIDTCH O'leHb • BbiCOKHM ceqeuneM 

1~~emr11. iiianpnMep, ... ce.qea~e ·,!(eneu~~ Tenno_B&I~n · II~iiTponaMn 
U COCTaBnHeT 582 6apu, 239 Pu- 740 6apHI. llo3TOMY MOmHo 

np.e.I(no!:uir.aTb, 'ITO· .H:- ,Ce'leime o6paJoaannH 'HJoMepa 6y,!(eT .I(o-. 
cTaTO'lHO -~ 6on&WHM l.l(o . .necHTKa Mnnnfi6apnl •. K comaneuuro, 
npHMble H3MepeHHH Ce'leHHJI o6pa3~Ba.imH CIIOHTaHHO ,!(enJI~HXCH 
HJOMepoB 236 U-. H 240Pu C~ IIYJibCHPYIOlltHM 'ny'lKOM. HeHTpOHOB 
npu pa.I(nauliounoM Ja:xBa Te. oKaJannc& Hey.I(a'lHbiMH ·uJ ~ Ja n'&Ico
Koro. !l>ona oT pacceHHHhiX ueiiTpoHoB :Man&rX: 3ueprltii.' Ho::JTo:My' 
6bijiH npoBe.I(eHbiOIIbiTbl no H.3MepeHHIO '31-}h ceqeuuii·npn JaXBaTe 
Ten'noBLIX ueiiTponoB c' ucnon&JoBauneM onil:caHitoii Bblwe :M'eTo
.I(HKH 3a.I(ep)l{aiJ:H&Ix· coiJna.I(eHHii. 

• Ji&mo · HJMepeHo :BpeMenHoe pacnpe.I(eneHne u:Mrryni.coB oc
KonKoB·· .I(eneHliH, Ja.I(epmaHHbiX no oiiioweHHIO i< HMnyn&caM 
3neKTPOHOB KOHBepC.HH B .I(HaiiaJOHe 3HeprHH 15-160 K3B. CqeT
'lHKOM OCKOnKOij cnymim' KpeMHHeB&Iii .noBe'pxHOCTHO~ . 6apbepHbiH 
.I(eTeKTOp, a C'leT'lHKOM "3ne:KTpOHOB KOHBepCHH -·· nnacTii'leCKHH 
CUHHTil:nnHTOp TonwnHoii 100 MHKpoH. 06nytiae:MaJI Tennoa&I~m 
Heil:TpoHaMH · 'MuweH& no:Mewanac& Mem.I(y 3THMH C'leT'lHKaMu. 
3neKTPOHbl KOHBepCHH nepe;i nona,!(aHHeM: Ha CUHHTHnnHTOP npo
XO.I(HnH no,!(nomKy MHWeHH /2MHKpoHa AI I. llpu · TaKoii TOHKOH 
IIO.I(nOmKe OCKOnKJi .I(eneHHH TaK)Ke perucl'pupoBanHCb CUHHTHnnH·
TOpOM. ·. B peJyn&TaTe 3Toro B cnyqae MrHOBeHHbiX COBUa.I(eHHH 

· OCKOnKOB H 3neKTpOHOB KOHBepCHH Bbl,!(eneHHe 3HeprHH B CUHH
THnnHTOpe 6hiJIO 3Ha'1HTenbHO .6on&We 100 K3B. ll03TOMY HMnyni.c 
CO CUHHTHnnHUHOHHoro C'leT'lHKa He nona.I(an B Bbi6paHHbiH ,!(Hana-
30H 3HeprHH 115-100 K3BI H He IIO,!(aBancH Ha BpeMeHHOH 
aHa·nu3. TaKHM · cnoco6oM ·B JHa'lHTeni.Hoii cTeneHH 6&mH no,!(aB
neHLI MrHOBeHHble COBUa,!(eHHH H COJ,!(aHbl ny'lWHe ycnOBHH ,!(nH 
aHanuJa Ja.I(epmaHHbiX coBna,!(eHnil:. 
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.·C. noMow&ro,· onucaHHoii. Bblwe: .:MeTO.I(HKH .QbiJIH'npoBep;eui.I! 
H3Mepi:lHHH COBIIIi.I(eHHH.OCKOnKOIJ' .I(eneHHH C. 3JII!KTpOHa~H I<OHBeJ'i;~i-. 
CHH B HHTepaane. 3Hepruii i5-100 'K3B. npH o6nylteHHH ,MHWeneii 
2,33 U •H 23_5U TennOBbiMH. neiiTpOHaMH •• lJepBaH.peaKUHH (?33U+n). 
6ima .BbiGpaua .I(nJI onpe.I(eneHHH !l>opMbi IIHKa:MrHOBeHHbiX GOBna::-·: 
,!(enuii, TaK · KaK, .. B :noM'. cnyqae,, o.fip8,Jyrollieecx, .• nim <>JaxBa-J"e· · 
ue.iiipoua 'H.I(po 234 U aenMeeT. H30Mepuoro;ypoBHH,;.pa<;narial()we·:.:' 
rocH,nyTeM ,!(eJieHHH.. -:·:·· "····.·· ·;:·-.c· , .•.. ,,·:•,.";.·· . 

. · 113- .. cpaBiieHHH _'BpeMeHHbiX CUeKTPOB:a .o6,eJt:x_.peaKUHHX. BH.I(~O,: 
'ITO B cnyqae peaKUHH 23.5 U + n/21 . . HaQJIIO,!(aeTCJI cna6a11 aeTBh:• 
Ja.I(epmaHHbiX COBUa,!(eHHH·;: CBH3aHHa11, C: :3neKTpOHaMH -~OHBepCHH~ : 
npe.I(wecTBYIOwHMH .I(eneuuro~ llocne Bhi'lHTanHJi !l>oHa.Mp>Jmo,6&mo .. 
onp_e.I(ennTL ·"WHO.!( :n~~ypacna.I(a :il:pii. ael-:Bu,;•:t<OTOPJ.I.ii:eK,I;\.BancH . 
paBHbiM (70 "t.s0.). uceK, Y:.To•<:ooTBe~cTByeT:nepno.I(y nonypac~.J 
na.I(a .cnonTaHno ·.I(enHwerocH_.·:uJoMepa .. _, 236u •. . <l>.Qp~ni..!l>onoaoro,.: 

0 
, • ':.. ~ 7 ' • •' :.:_ • ~ 'J ' • , f • ; ~. < • J _ ; '•r 1 0 '-

pacnpe,!(elleHHH' 6&ma nony"tJeHa ·B pe3yn&TaTe HJMepeun·H •BPeMeR";" 
HOrO CUeKTpaCOBIIa.I(eHHH B·peaKUHH 233 U +rt',KOTOpaH6bmacH·H-·: 
Ta: B Tex me ycnOBHHX, 'ITO H p~ai<UHH :.235U+n1IB·060HX cny'laHX~ 
H3MeHHH IIOTOK HeifTpOHOB,Bbi6HpanH O,!(HHaKOBbiMH HHTeHCHBHOCTH' 
c'leTa. a Kairanax: ocKonKoB .I(enennH u · ::JneKTpoHo:B KOHBepcun,'lTo:. 
,!(Onmuo 6~IJ~O npHBO,!(HTb K . O;D;HHaKOBOMY YPOBHIO .· cnyqaii'u'hix:. 
coBna.I(eHHH- H oTK.rioueHHIO !l>opMbi · nnKa MriioBeHHbiX :coBna,!(eHHH ;• 
OT pacnpe.I(enennHTaycca/. ,: :•. :. · ··:,,,:;,, 

· 0THoweHue qucrra JanaJ.ri&marownx··cosna.I(eHnii''K qucn'Y· HJ~ 
MepeHHbiX B 'Te'leHHe' .OII:biTa OCKOnKOB MrHOBeHHOrO ·.I(eJieHHH ;_ 
I c y'leT~M 3!l>(lleKTHBHOCTH perncTpauuu ::JneKTpolioB KOHBepcuuf·· 
oKaJanoc& paBHhiM - 5.10 ~5 ~ Own6Ka -. B onpe.I(eneuuu · 3Toro 
OTHowennH - ue MeHee 50o/o, H ·cBHJaua a ocnoBHOM c neTO'lHOCTbiO 
B npoBe.zieuuu nnHHH '!l>ona. TaKHM me, no -.BH.I(HMOMY ,. 6y.I(eT · 
H. i>THOWeHHe ··ce'leHHH ci6pa30BaHHH CIIOHTRHHO ··,!(eJIHweroCJI H30-
Mepa 

2
.
36 U K ce"'euuro BhiHY*.I(enuoro .I(eneHHH 235U TennoBbiMH , .. __ .,~.. - . ' 

ueiiTpoHaMH. , · ·- · · ·· 
B mpembeii ZIIQ8e OIIHChiBaeTCH HCCne.I(OBaHHe cneKTpOB raM

Ma-nyqeif, 3neKTpOHOB . KOHBepCHH, npHBO.I(HlUH,X K o6pa30BaHHIO 
. . . • 236 . -{6/, . 

cnoHTanuo ,!(enHwerocH HJoMepa . U • • _, 3TO.T HJOMep 
6biJI Bbi6pau .I(.iJJI H3MepeHHft, HeCMOTpH na cpaBHHTenbH~ HH3KOe · 
OTHoweHHe ai (a 1 ' · HJ- Ja y.I(o6uoto riepHo.I(a nonypacna,!(a 
1100 HCeKI /. 7-~0/, HH3KOH aKTHBHOCTH MHWeHH H B03MOmHOCTH 
nony'leHHH ua ueiiTpoun&Ix ny'lKax peaKTopa. 

On&IThl no HJMepeuuro cneKTpoB raMMa-nyqeif. npoBo.I(nnnc& 
Bl.).eHTpanhHOM HHCTHTyTe ¢H3H'leCKHX HCCne,!(OBaHHH IJ>y.iianewTI. 
HcTO'lHHKOM TennoBbiX ueiiTponoB cnymun peaKTop U:H<l>H. -MuweHb 
235u 6&ma HJroTOBm!Ha ua anwMnnneBoii no.I(nomKe. Tonwuna 
CnOH 23

5.U COCTaBnHna 2 Mr lcM2 . ,!J.eTeKTOPOM OCKOnKOB ,!(eneHHH 
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HBJIHJICH ra30BLIH' CUHHTHJIJIHUHOHHLIW ,C'Ie'I'IHK, HanonHeHHLIH 
cMeCLJO. ·quCTbiJC ra3ciB BO%Ai + 20% Nz npu ,naaneHHH ·. 1- aTM: 

B Ka'leciae c'leT'IHI<a raMMa-H3nyqeuun 6LIJi · ucnonL3oBaH 
Ge(Li) -,neTei<Top oo"LeMoM 4.cM 3• oKpy:>~<eHHLiii Tonci'LIM cnoeM 
caliiiua. 3iiepreiuqeci<oe pa3peilleu:He cqeT'IHI<a cocTaanB:no 3I<:ii3. 
CqeT'IHK Haxo,nuncJI Ha paCCTOHHHH - 1,0 CM OT _ypaHOBOH MHIIIeHH. 
AnriapaTypa ycTauaanuaanacL Ha KaHane peaKTopa, cua6:>~<eHHOM 
MeXaini'leCI<HM ceJiei<TOPOM /poTopoM/, KOTOpLIH. BLI,nennn Tenno
ByJO o6nacTL 3aeprHH lieii:TpOHOB.;H cny)i{HJI 3aiuinoii OT Mcimuoro 
noioi<a raMMa·nyqeif, BLixo,nRmlfx H3 ai<THBHoii. 30HLI. ,niiaMeTp 
riy<lica ue.HTPOHOB paBH}IJIC.ii npu6n~3HTeni.IIci 1 CM, HHTCHCJIBHOCTb . 
4aciuii - oi<ono 10 7 8/cei<.cM,~. · · · · · · · · · 

·. HMnynLci.I c. o6ciux ,neTe~iopoa no:U:aaaJincL ua. :meKTpouuyro 
deM:y· 6LICTpo"M'e,nntHt~LIX coana,neuulf. 0T6op co6~iTHH. ·no Bpe:. 
Menu' ripoil3ao,nllncx c riol.iomLio 6LicTpdii cxeMLI 'coana,neliuii, 

·· riocipoeuHoii. Ha apeM.JI·a:Mmi'iiTy,nuciM iipeo6pa3oBaTene. Koliaep- : 
TOP pa6oTa.ri rio. npHHUHriy ''cTapT-cn:>n·~. HMnynLCLI, u,nymHe OT 
rep'MafiHeao-.inliueaoro · c'leT'IHKa, .. 3anycial.nH _cxeMy, HMriynLci.t 
oi ocxoni<oB ,neneHiis, npoxo.nRii.IHe <iepe3 I<anH6poaoqiJyio nHuilio · 
3a,nep>Ki<H, ee . OCTaHaBJIHBaJIH; H3MepHeMLIH HHTepBan BpeMCHH 
. " . .·.· . .. ' . . . ,. .. ,. . . ' ·. : . ·<. . . , . . . I 
Me:>K,ny npHXOAOM .. raMMa·I<BaHTa. H OCKOJIKOM ,neneHHH KOHBepTop 
itpeo6pa3oswaan 8 curJian, riponoptilioltanLHLiii ,nafiHoMy apeMeH
HoMy uuiepaany. 06a itMnynLca /c I<ousepl-cipa " cnei<TpoMeT
pHijeci<ord' yciuiuTenJi/ no.naBa.nHcL Ha 4096-I<ami.nLHLiii. aMnnu-
1-y.ziHLiii auanH3aTop, pa6oTaiDI.UHH B ,nsyMepHOM pe,KnMe /1024x 
x4/.· · .. · ·\. ·.- . . .. · , . . . ..· :. " 

•· rio~yiieHui.ie TaKHM o6pa3oM 4 cnei<Tpa y ~nyqeit cooTBe.T
cTaoaa.1Iil pa3nuiiliLIM iiiiTepaanaM BpeMenu oTuocuTenLuo M<iMeina 
ucnycKaHHJI oc.<oni<oB. . · '. "'· . 

' OnLITLI, no H3MepeHHJO cnei<TpOB 3Jiei<TPOHOB KOHBepCHH npo
BO,nHiiHCL Ha iieiiTpoHHOM reHepaTOpe Jla6opilTOpHH Jl,nepHLIX pe· 
aKUHii OHJIH~ TennoBLie ueiiTpoiiLI nonyqanHcL npH 3aMe,nnenHH 
ueiiipouoa c· 3Heprueii 14,7 M3B B napaclluue. Oci<oni<H ,neneHHH · 
H. 3JICKTPOHLI· KOHBepCHH HlMepJIJIHCL noBepxHOCTH0_-6apl.epHLIMH 
,neTCKTOpaMu/_neTeKTOp 3JICKTPOHOB 6LIJI y,naJieH Ha paCCTOHHHe 
50 .CM. OT MHIIIeHH; H 3JICKTPOHLI TpaucnopTHpOBaJIHCb 'I< HeMy · 
c 'rioifoitu.ro MarnuTnoii·KaTyrnKa: . 3To · 3uaiiiiTeiiLno cuH:>~<ano 
cPOH .raMMa~H3JIY'ICHHJI, B03liHKaJOI.Uero _npH 3axBaTe .· HeHTPOHOB 
•OKp}')KaJOI.UBMH MBIIIeHL MaTepuanaMH. 3nei<TpOHHaH 'laCTL YCTa· 
HOBKH 6Lma Tai<OH. >Ke, Kai< H B onLITaX ·nQ.B3MepeHHJO cnei<TpOB 
raMMa-nyqeii~ · · · 

B · o6oux' onLITax 6LIJIB. ucnonL3oBaHLI ,neTeKTOPLI oci<oni<oB 
·c iiLICOKOH 3cPcPCI<TiiBHOCTLiO perocTpaUBH /6nH3KOH K 100o/o/. 
B pe3ynLTaTe 3Toro BO BpeMJI perocTpaunu Ka:>~<,noro raMMa· 

\KaallTa· uno :lneKTpoua I<ouaepcno, ucnycKae:Moro npo ,neneHHH, 
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perHCTpHpOBaJICJI H OCKOJIOK ,neJICHHJI. II03TOMy .. HMnyJILCLI OT 
Tai<HX raM::Ma-i<BaHTOB HJIH 3JICKTPOHOB KOHBepcuu.n~na,nanil a'n:Hi< 
.MrHOBCHHLIX COBna,ne.HHH H · y:lKe ue' MOrJIH BLI3LIBaTL · cnyqaiiHLIX 
,. ~. #. .:. # • - J. #0 - • • • ~ " • " 

coima:nenHH; B pe3yJILTaTe.:6Lm; cymeC.TBCHHO• CHH)I(eH .HX cPOH. 
. . AHaJIH3. cneKTpOB : y_.,;, JIYI.JCH .H 3JICKTpOHOB KOHBepcHH .noKa3an, 

'ITO .B 3TH X · crrei<Tpax; _.Mo:>~<uo oTMe.THTL pR,n nlfuuii;- on-e'pe:>~<aromux 
no:apeMeHH ocKoni<il ,neneu:H:Ji, ·· · · · · · · · · · · · 

B IY Z/Jaee: o6cy:>~<,naeTcJI. pa3JIH'IHan HHTepnpeTauun . Tex ~ 
y-a' :KOHBepCHOHHLIX nJiuuit,· KOTOphle ·npe,nrueCTBYIDT ,neneimro. 
B pn,ne cny_qaea 3TH.imu:Hu MoryT. 6:hln. CBJ13aHi.f c pa,nnauH:ounLIMH 

.nepexo,na:Mu, ao. ~Topoit ;no-Teuuli~nLHoii HMe, ~e,nwecp'iyromnMu. 
o6pa30BaHHJO .CnOHTaHHO ·,nennmerOCJI H30Mepa .2 6U • .-Ha OCHOBaHHH 
3ofHX n'epexo,noB .· ,neiHlCTCJI nonLITKa ri:ocTpOHTL cxeMy ypoaueii BO 
BTOpoii JIMe; i.e. cxe:My ypo8ueii npH ailciManLHO BLICOKOH .necllop
MaUHB·~ . . . . ' : . . .. . : :: 

IIpe.U:nonaraeTcJI, 'ITO nepBLtit ypoaeaL·· co cnuHoM 2+-:nMeeT 
3uepruro 23 K3a~ o cymecTaoaaHHH Tai<oro ypoauJI MO>I<Ho·'3aKnro
'IHTi. no ,nBXM· napaM y .;il~HBH,~ .OTJIH'IaJOI.UH~CJI no •3Hep_rHH.' ua 
23 K3B. ·3TOT YPOBCHL JIBmi:eTCJI nepBLIM· B poTaUHOHHOH nonoce, 
nocTp~eHHoit · ua H30MepuoM: cocTOHHHH. H3 · 3HeprHH ypoBHJI 
Cne,nyeT, 'ITO MOMeHT HHCpUHH. Jl,npa · ·B H30MepHOM COCTOJIHHH 

. B,[(BOe' 6onL.IIIe, . 'leM B OCHOBHOM, .r,ne 3HeprHH nepBor.o ·ypOBHH 
2+ - .46. K3a1111: Tai<oe :>~<e c·~oTHOIIIeHHe Me:lK.tiy MOMeHTaMH 
iiHepuHu.· 1l.npa B. ocn?BH()M··. :g: H3.7J17puo~ cocT~~~unx GL1.rio .nony:· 
qeHO B pa6oTe X.ffinexTa H ,np •. · ·. · ,[(JIJI H.npa :: Pu /6Lma H,neu
iHcPB~HpOBaHa. p'oTaUHouuan. nonoca,. nocTpoeHHaJI ua ·H30MepH'oM 
COCTOJIHHH/ .. - . - . . ... , · ·· ,: -'. .. ,\ ,. . ' . . . . . 

PJi,n · y -nHHHit MO>I<Ho c8x.3aTL c :cy~eci:Boaauue:M ypoa:Heit 
npu 3HeprnHx 474 II 850 ·K:la. 3Tu· ypos8u,;iie,Kauiue umi<e · 3uepruH 
cnapuBaHHH, llO"BH,[(HMOMy, .. M.o:>I<Iio OTHCCTH .K aa6pau:HoHHLIM. 

:: 0· cyme cTamiaimH- 6one·e BLico:Kone:>~<a~u£ KonneKTHBHLix ypcia-
. uei(ao inopciii :nOTCHUHMLHO:ii JIMe Mo,K:uo\cy~HTL no)io,n6apLep· 
HLIM ·.nennTeJILHLIM pe3oHaucaM: B n,npe 236U ... TaKciii. pe3ouauc 
o6Hapy:>~<eH B peaKUHH '(d,p~l)f13fnp8: 3Heprku s;o 1-ba .. OTcio,na 

. MO>I<Ho npe,nnonaraTL' o ·nanH'IHH f3 -au6pauiionHoro'.·ypoaun ·ao 
BTopoii JIMe npu 3Hepruu 2,0 ~bB /3ueprHJI H3o'Mepaoroypoaun 
He H3Mepeiia, .HO, .no oueui<aM, cocnmnxeT .;,. 3,0 :M.:mf; 3ToT 
ypoaeHL, .no-au.n;HMoMy, JIBJIHeTCJI BTOPLIM HnH ·TpeTLHM ·qne~oM 
p~·BuGpaUHOHIHlii itonOCLI.".' . •:· . . .. : · ·,-; . ' .· .. 

B 4 ZAaee Tai<:>Ke o6cy:>~<,naJOTCJI j,nnH. cpaBHeHBH/ ·. CXCMLI· 
.ypOBHeH BO BTOpOH HMe H _nnJI :z:ipyrux 'ICTHO-'ICTHLIX Jl,nep/. 238pu , 
240 

Pu/, noc.Z:poeHHLie ua · ·ocuoaanHH H3MepeHH.JI citei<'ipoa 3JICI<T· · 
po_uoa lftYIJ~~cnn, no,n6apLepuLrx pe.:ouaucoa a pear<u~xx 1 (d~pf)/H/ 
H (n,f) · ' . . , a Tll:K>Ke H3MepeHHH .noporoB yeaKUHH, CBH3aHHLIX 
C o6pa30BaHHeM H30MepHLIX COCTOJIHHH /16/. . 
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B 3CliOliO'leHUU nepe'lHCJUUOTC.R OCHOBHbie pe 3ynbTaTbl npe.D;-
cTaanessoii pa6onJ: ''· ·· ,.:._~ ·'·· 

· .:L·.-Hana>KeHa ·MeTo;nsxa asanH3a·.-·na ·aMnnsTy.n;e ·H .BpeM:ess 
. _cnexTpOB y -nyqeii. sH:mexTposos i<om3epcss.-: · ·, • ·. _ .. .:: 

.. :2 .. M3J~u~peHbl ceqeHHH o6pa3oBaassi:>H.na'cnosTaHHo .nenHmsxc.R 
H30MepoB U, Pu H ·Am B. peaKUHHX c:.HeiiTposaMH npH 3HeprHH 
14~7 M3B H TennOBbiMH. · ' " · .e 

3~-..:M3MepeHbV·CneKTPbl y -,..xBaHTOB H _:J.neKTp(nioB KOHBepcsil, . / . ~ . .. . . ·. . 

CB.R3aHHblX 'C · o6pa30BaHHeM. CDOHTaHHO .n;en.RmerOC.R H30Mepa . 
. · 236Q·•.npH · pa;llHaUHOHHOM 3aXBaTe TennOBbi]{ ·seihpoKOB. 

4. IIpoBe;lleHo. o6cy)K):(esue-:nony'leHHbiX ·pe :J.yn&Ta TOB iia ocHoBe 
cxeMhl B036y>K.IJ;eHiiblx ~COCT01IHHB BO BTOpoii noTeHuuanLHOB HMe. 

. •-;~~~ 

-P~6o~a 6&ma ai.monHeHa a n~6opa-r.opuu ___ H.ne.pHI>Ix peaxu~ii 
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