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Pa6oTa BllnOJIHeHa 

B IlHCTHTyTe aTOUHOtt 3HeprHH ID.(. Il.B. KypqaTOBa 

~ 

~ 

I~ IlpH pemeHHH MHOrruc KaK TeopeTHqecKHX, TaK H npaKTHqecKID! 
3a,n;aq (pll3HKH KOH,ll;eHCHPOBa.HHOro COCTOHHHH 60Jibmoe 3HaqeHHe mieeT 
npamlJibHOe llOHlnlaHHe xap_aKTepa KOJie6amtn aTOMOB H MOJieeyJI B 
KPHCTaJIJiax. B H3B6CTHllX npe,lOIOJIOX6HHHX KOJie6aHHH aTOMOB B KPH
CTaJIJiax uoryT 6UTb onHCa.Hll Ha H3llKe H6B3aHMO,ItettCTBYl)IIUiX KBa3H
qacTHq - q>OHOHOB, xapaKTepHSYl)IIUiXCH onpe.n;eJieHH!ilra 3aKOHaMH .Itnc
nepcnH. nJia repuo.ItHHaJ.mqecxoro onncrutna q>OHOHHOtt neTBH B036y%,Ite
HHH KPHCTaJIJia ,ItOCTaToqHo 3Ha.HHH o6o6~eHHOtt xapaxTePHCTHKH.q>OHOH
HOro cnexTpa - q>yHKqHH pacnpe.n;eJieHHH nJIOTHOCTH q>OHOHHllX COCTOH
HHtt, a MH KHH6THqecxoro OllHCa.HHH --3aKOHOB ,ItHCnepCHH H BeKTO
POB noJIHpH3aqHH. YponeHb npe.n;cTaBJI6HHtt COBpeueHHOtt q>H3HKH OCH
Jiax uexaTOMHoro B3aW40'AettO~BWl He ll03BOJIHeT npOBO,ItHTb Ha.n;exHOe 
KOJinqecTB6HHOe rrpe,IUlWIHCJI6HH6q>OHOHHIDC cneKTPOB KPHCTaJIJIOB, H no-
3TOuy BeCbMa BruJCHID! CTaHOBHTCH HX OIIHTHOe onpe.n;eJieIDfe Cpe'AH paa
JlliqHliix 3KCnepID.leHTaJihHllX M6TO,It0p HCCJie,ItOBa.HHH cneKTPOB KOJie6rumtt. 
KPHCTaJIJIOB, HHT6HCHBH0 paSBHBa!OIIUiXCH B TeqeHHe IlOCJie~ero 'A6CH
TH~6THH, oco6oe uecTo saHHMaeT ueTO.It Heynpyroro pacceanHH ue.n;
JieHHWC H XOJIO'AHWC HellTPOHOB Be~eCTBOM. 3TOT M6TO,It IlP6'ACTaBJIH6T 
ymfKaJibHHe BOSMOXHOCTH npstUoro onpe.n;eJieHHH q>OHOHHOtt H uarHOHHOff 

B6TBen lj036y%,ll;eHHH KPHCTaJIJia, 3aKOHOU6PHOCTett ,ItBU:eHHH aTOHOB H 
MOJieeyJI B ZH,ltKOCTH H 'APYrHX CBH3aBH!:lX HBJieHHff. 

rr. B 'Aa.HHOtt 'AHCcepTaqHOHHOtt pa6oTe Iij)OBe,IteHo HOCJI0,ltOBaHH0 
q>OHOHHWC cneKTpoB nepexo.n;HWC ueTaJIJIOB V H Ni. n cnnana nepe
xo.n;HUX U0TaJIJIOB U -Zr M6TO,ItOM H3MepeHHH ceqeHJUI Heyrrpyroro 
HeKorepeHTHOro pacceHHHH XOJIO,ItHWC HellTPOHOB o6pasqrum yxasaimux 
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BemecTB. lHccepTa.IzyrH COCTOHT H3 4-x rJiaB. 
IlepBM rnaBa .D;HCcepTa~H nOCBHmeHa paccu0Tpe1rn10 B03MOXHO

CTett H3Yqeima ~OHOHHWC cneKTPOB KJ)HCTaJIJIOB C nouomLD pa.n;a 3KC
nepHMeHTMLHWC MeTO.D;OB: KMOpHMeTpn:qecxoro ueTo.n;a, OCHOBaHHOro 
Ha H3MepeHHH TeMIIepaTypHOff 3aBHCHMOCTH T8IlJI08:WCOCTH ll nocJie,izyD
meu o6pameHHH 3TOH 3aBHCIDiOCTH C ~eJILIO BOCCTaHOBJieHllH ¢YHK~H 
pacnpe.n;eJieHHH qacTOT xone6aunn; MeTo.n;a, ocHOBaHHoro Ha nsuepeHHH 
HHTeHCHBHOCTH .D;Hqxpy3HOro pacceHHHH peHTreHOBCKHX nyqeff KPHCTM
JI&rn: n BOCCTaHOBJieHHH KPHBWC .D;Hcnepcnn MH ~OHOHOB, a TaKJ!Ce Me
TO,D;a, OCHOBaHHOro Ha HCUOJIL30BaHHH sqxpeKTa Meccelayspa. 

Bo BTopott rnane .n;n:ccepTa~n: npoBO.D:HTCH no.npo6Hoe o6cYlt,lte
nn:e B03MOl!CHOCTeff n3YqeHHH ~OHOHHWC cneKTPOB KPHCTMJIOB C nouo
mLIO. ueTo.non uellTpOHHOfi ¢nsnxn - usuepeuna ceqeHnll xorepeHTHoro 
H HexorepeHTHOro Heynpyroro pacceHHHH TeUJIOBllX H XOJIO,D;HllX HellT
pOHOB, cpaBHeHHe ueTO,D;a ueynpyroro pacceHHHH HellTpOHOB C .npyrH
Wf 3KCil0PHM8HTMLHIDm U8TO,IJ;aJ.m nccJie,D;OBaHHH ~OHOHHWC cneKTPOB 
KPHCTMJIOB, a Ta.K%8 xpaTKO OUHCllBallTCH, B xaqecTBe HJIJIIOCTpa~u, 
H o6cYlt,JtanTcH pesyJILTaTH HeKOTopwc pa6oT no ~OHOHHW cnexTpau 
KPHCTMJIOB, BHnOJIHeHHHX ueTO.D;OU Heynpyroro pacceHHllH HellTPOHOB. 

H3 npune.n;eHHOrO cpaBH0HHH pa3JIHqHHx MeTO,D;OB 3Kcnepm.t:eHTML
HOro HsyqeHHH ~OHOHHUX cneKTPOB KPHCTMJIOB C,IJ;8Jia.H BHB0,11;, qTQ 
Han:nyqmm.r ueTO.D;OM, n63BOJIH!OmHM nonyqaTL H806XO,IJ;HMj'D H ,D;OCTaToq
HYD umpopua~D .D;JIH onncaHHH (KaK Tepuo.D;HHaMH1f8CKOro, TaK H KHHe
THqecxoro) ¢oHOHHOll BeTBH B036Ylt,lteHHH KPHCTaHna, HBJIH8TCH U8TO.D; 
Heynpyroro pacceHHHH HellTpOHOB. IlpH HcnOJIL30BaHHH 3TOro ueTo.n;a 
,D;aHHUe O ¢0HOHHOU cneKTpe KJ)HCTMJia uoryT 6HTL nonyqeHH 6e3 npH
BJieqeHnH xaxHX-JIH6o uo.neJILHHX np'e.nnoJioJ:eHHtt o xapaxTepe ero .D:H
urumxn H C Y.ltOBJieTBOPHT8JILHOll MH COBpe.ueHHOro YPOBHH ¢H3llKH 
TOqHQCTLIO. 

m. B TpeTLett rnane .ltHCcepTa~n ODHCHBaeTca ycTaHOBKa .D;JIH 
HCCJI8.D;OBaHHH .D:HHB.MHKH nemecTBa B KOH,IJ;8HCHPOBaHHOU COCTOHHHH C 
nouomLIO Heynpyroro pacceHHllH XOJIO,D;HHX HettTpOHOB. YCTaHOBXa 
cuoHTHpOBa.Ha Ha ropn30HTaJILHOU KaHMe peaxTopa HPT-IOOO HA.3 
HU •. H.B. Ryp11aTOBa. MOHOXpOJ.ra.Tll3aIUfH nepnnquoro nyqxa HeffTPOHOB 
B ycTaHOBXe ocrmecTBJISl0TCH C nouomLD HettTPOHHOro ¢liJILTpa H3 
OXJia,r.JtaeuoronOJIHKJ)llCTMJinqecxoro 6epnJIJillSI. IIyqOit XOJIO.D;HWC HellT
pOHOB xapatiepnsyerca cJie.JcyIOmm.m naJauexpru.m: yrnonaa pacxo.D;H-
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MOCTL - 4° nOTOK B 06JiacTn pacnoJIO%eHHH o6pa3~ (npH uomHOCTH 
peaxTopa I03 KBT) ,.._ 6.I06 n/cu2cex, xammenoe OTHOmeHne B nyq
xe rv 7.ro3~ cpe.n;HSIH 3HeprHR HellTPOHOB ,..,,4.ro-3 3B. 3HepreTH
qecxoe pacnpe.n;eneune pacceHHHHX 06pa3~ou no.n; yrJiou 90° uettTpo
HOB nccJie,JtyeTcH no .ueTO.JtY npeueHH nponeTa c no.uomL10 Tpex cueH
HHX uexaHHqecnx npepuBaTenen. HcnoJIL30nauue 3THX npepunaTeJiett 
nosnonaeT o6ecnequTL B npe.n;cTaBJIH10meu HHTepec HHTePBMe 3Heprun 
pacceaHmix HellTpouoB (ro-3 3B • 2.ro-I 3B) paspemeHne no 3Hep
rnn 5 • 8% 6e3 cymecTBeHHOll noTepn HHTeHCHBHOCTH. PacceHHHHe Ha 
o6pas~e n: npome.n;mue 11epes npepunaTeJIL HellTpoHH nocJie npoJieTa 
paccTOSIHHH 494,5 cu nona.n;aIOT B ,D;8T8KTOP ycTaHOBKH. leTeKTOP 
npe.n;cTaBJIHeT co6ott naxeT nponop~OHMLHHX c11eTqn:xon, sanoJIHeH
HHX o6oramemnm 8 Fi • OH pa36n:T Ha 5 rpynn cqeTqm1:oB no 4 cqeT
qHxa B Ita%,Jt0ll rpynne. ~ellTPOHHHe :mmyJILCH OT Kallt,ll;Oll npe.n;H)tYmell 
rpynnH cqeTqHKOB no OTHOmeHHIO K nocne.n:ynmen (B HanpaBJieHHH .D:BH
J:eHHH H8llTpOHHOrO naTHa) sa.n;eplltHBaIOTCH C nouomL10 uarHHTOCTPHK
~OHHHX JIHHnll ua npeua, onpe.n;enaeuoe cxopocTLD npameHHH npepu
naTeJia. TaxIDL o6pasou,reoueTpn:qecKHe pasuepu .n;eTeKTOpa CBO.D:HTca 
x pasuep8ll onon rpynnu c11eTqnxoB n: paspemeune cnexTpoueTpa 
yJiy1fmaeTCH ~ B 2,5 pasa. 0T6op llMIJyJILCOB B 3aBHCHUOCTll OT Bpe
uemi: npoJieTa HellTponru.m 6asu cnexTpo1rnTpa ocrmecrBJIHeTca 
I28-KaHMLmm npeueHHHM aHannsaTopou. mnpnm. KaHMOB auann:saro
pa ll3U8HHIOTCH or 2 .n;o I28 uxcex.Ilpn MOmHOCTH peaxTopa IOOO KBT, 
pasuepax Bana.n;neBoro pacceHBaTeJIH I5xI2xI cu3 n mnpnHe xaHMOB 
aHMH3aTopa 32 uxcex llHT8HCHBHOCTL Heynpyro paccesmHHX HettTpo
HOB coctaBJiaer 0,5 • I OTC1f6T Ha KaHaJI B wm. npn: ~OHe 0,3 or
cqeTa Ha KaHM B UHHYTY· R UOlleHTY CBOero C03~aHHH onncunaeuaa 
YCTaHOBKa 6HJia onon ll3 Jiy1flllHX cpe.n;u YCTaHOBOlt Il0,Jt06Horo Tnna. 

IY. qeTnepTaa rJiana .D;HccepT~H nocnsmena onn:cauun npone
.n;eHHB H3UepeHHff Heynpyroro pacceHHHH XOJIO.D;HHX HellrpOHOB, o6pa-
60TXH 3KCnepmelttaJibHHX .D:aHHHX n 06Cylt,lt0HHIO pesyJibTaTOB. HccJie
.D;OBaHHlle odpaa~ ueTMJIOB peann:synr pasnnqwe B03UO%Hl,Ie cnyqan 
no.n;aBJI8HHH xorepeHTHOCTH, B03HHKaIOmen npn: pacceHHHH HetttpOHOB 
xpnctanJin11ecxon pemerxoff. 06pa3e~ ononsoTonHoro uetaJIJia BaHa
.ItBH npe~cTaBJiaeT co6off npmcep cnHHOBOll HexorepeHTHOCTH, o6pasen 
1umemi:,HBJilmmHitc.H CIIlUlBOJI ec!l!eC!l!B8HB0ro HHKemI C H30!1!0Il011 ; N,62 
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11 W1:e10utmi HyJieBYJ) cpe,!tHIOIO aMIIJIHTy,zy KOrepeHTHOrO paccemnui HefiT
POHOB, npm.tep H30TOnHqecKOil HeKorepeHTHOCTH, a o6pasen Heynop.1t
,ItoqeHHoro cnJiaBa Ti - Zr - npmrnp HeKorepeHTHOCTH, B03HH:KaJOIItelt 
npH cuemeHHH a.n;ep C aMIIJIHTY,ItaMH pacce.aHHH HellTpOHOB npOTH~OITOJIOX
.Horo 3HaKa~ KaK CJie.n;yeT H3 TeOpHH B3aHMO.n;ellCTBH.lt HeilTpOHOB C 
KPHCTaJIJirum, ceqeHHe Heynpyroro pacceaHU.lt HellTPOHOB O,ltHOaTOMHUMH 
HeKorepeHTHO pacce~rnanmm,m KpucTaJIJiaMH 0Kas1rnaeTc.a npaKTHqecKu 
nponop~OHaJII,HW cpyHKUHU pacnpe.n;eJieHU.R qacTOT <pOHOHHOrO cneKTpa. 
Il03TOMY H3UepeHH.R ,ll;Brur,Itll JtHqxpepeH~aJII,HOro ceqeHH.R He~orepeHTHO
ro paccemm.a nosBOJI.RJOT no.nyqan Heo6xo.n;uMYJO n .n;ocTaToqnYD mrcpop
Mantm ,ltJI.R TepMO)Ul:Ha.tmqecKOro onncaHH.R !pOHOHHOil BeTBll B036ylt.l(eHH.R 
KpucTaJIJia. 

CneKTP Heynpyro pacceIIHHIDC HellTPOHOB Ha llCCJie.n;oBaHHHX 06-
pasnax nsuep.anc.a B 1mTepBane 3Heprun ro-2 .. 5.ro-2 sB. B ::iKcne
puueHTaJil>HHe .n;aHHhle BBO.ItHJiuc1, nonpaBKU Ha .l(ecpopya~n cneKTpa 
pacce.RHHHX HellTpOHOB cpyHK~en nponycKaHUfl npephlBaTeJI.a, Ha OCJia6-
Jienne B03.ltYXOM, Ha OTKJIOHeHne sqxfleKTHBHOCTll .iteTeKTOpa OT 3aKOHa 

f Iv • nanee npoll3BO,ll;HJIOCI, npnBe.n;eHHe 3KCnepID!eHTaJII,HOro ,cneKT
pa K cneKTPY, pacce.RHHOMY Ha 6eCKOHeqno TOHKOM o6pasne, yqnTHBa
JiacL_.n;ecpopua~R na.itaJOmero n pacce.anHoro cneKTPOB no TOJIIJtHHe o6pas
na n BKJia.it 1.moroKpaTHHX nponeccoB n, KaK nTor, nocJie ·BuqeTa BKJia
.ita MHOrO!pOHOHHHX nponeccoB, U3 3KCnepl!MeHTaJILHHX .n;aHHllX BOCCTa
HaBJIHBaJiaCI, qiy1rnUH.a pacnpe.iteneHn.a qacTOT :icone6annn nccJie.n;ye1wro 
BemecTBa ~ ( w ) . ·BoccTaHoBJienne @'HK~H 9- ( w ) ns cneKTpa 
Ha 6eCKOHeqno TOHKOM o6pasne npOBO.ltHJIOCI, c yqeTOM nOJIHOro pa~pe
meHH.R ycTrutOBKn, npe.itcTaBJI.RDIJtero co6on cBepTcy nepB11qnon cneKT
paJILHOtl JIHHHU XOJIO,ll;HHX HeilTpOHOB H IPYHK~l'I paspememm crreKTpO
MeTpa no BpeMeHH rrpoJieTa. PYHK~.lt pacrrpe.itenemui qacToT 9- ( w ) 
na 11ccne.itoBaHHOM HHTepBaJie BoccTaHaBJIHBaJiac1, B BH.n;e pasnoxeumr 

n 

~(w) = fo ~~ frJ. (w) 

n 2 ]'h. rcw) = { to f<A (w) 
C TOtJHOCTI,ID 

3.itecI, o'... -IteJioqHcJieHmtll H~eKC '- 9'0- - K03qxpH~eHTll pasJIOllre
Hllll' f d..(w)-OasHCH'fJ.e 4JYHKitHH' no KOTOPW npOBO,ll;HJIOCI, pa:3JIOXeHne' 
tJHCJIO BOCCTall:aBJIHBaeuux rapuOHHK pa3JIOXeHHll n n n onpe.n;eJI.RJIOCI, 
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TOtJHOCTI,ID HCXO,ll;HIIX 3KcrrepuueHTaJII,HJlX ,ltaHHllx. YKa3aHH8Ji npone.itypa 
o6pa60TKH 3KcnepHMeHTaJil,HhlX .n;aHHIIX BllnOJIHHJiaCI, c IIOUOIJtI,D 3JieKT
pOHHOlt BllqncJIHTeJILHOll uamHHII. 

BoccTaHOBJieHHllll H3 3KCnepHMeHTaJII,HHX ,Ita.HHIIX qJOHOHHllil 
cneKTP Ba.Ha,ltUit npe,!tCTaBJieH Ha pHc. I. ECJIH cpaBHHBaTL MeJlt.ltY co
aon l'ICXO,ltHHe .itaHHUe no cneKTPY HellTpOHOB, Heynpyro pacceIIHHHX Ha 
BaHa,ltHH, tlOJiyqeHHOMY B HaCTO.RIJteil pa6oTe,c pesyJILTaTaMH ,!tpyrHX 
HCCJie,ltOBa.HHlt, TO rrpaKrnqecKH He IiaOJID)taeTCH ImKaKoro pa3JIHqu.a. 
0.itHaKO na ypoBHe qiyHKUHH g- ( w ) pasJiutJHe OKa3HBaeTcH saueTHW 
( B ,ItaJIHOlt pa6oTe UaKcm.tyuu !J- ( w ) 6onee OCTpue u IIPOBaJI ue%,lty 
HHUH 60Jiee rny60KHll). 3TO .ltBJ!HeTC.lt CJie.n;cTBHeu yqeTa tlOJIHOll qJJHK
I(HH paspemeHH.R ycTaHOBKH. Hs cpaBHeHHH 3KCrrepIDleHTaJILHO onpe.n;e
JieHHOil ,ltJ!It Ba.Ha,ltll.R 4JYHKI(UU i' ( w ) C pesyJILTaTaWI TeopeTHtJeCKHX 
pacqeTOB B pa3JIHtJHHX npH6JIHXeHRHX CJie,ItyeT, tJTO Ha OCHOBe TOJII,KO 
ynpyrHX ITOCTORHHIIX He npe.n;cTaBJIHeTCH B03MOlm!IM ~axe ,ltJI.R TaKOll 
npOCTOll pemeTKH, KaK pemeTKa Ba.Ha.itHH, rroJiytJHTI, Y.ltOBJieTBOPHTeJII,
HOe cornacHe uel!C.lty TeopHen H ·sKcnepm.i:enTou. 3KcnepHueHTaJILHM 
. 9 ( w ) co.itepimT smquTeJILHO 60JII,WYJ) HHqiop11anmi O <pOHOHHOM cneK
Tpe BaHa,Itust, qeu Ta, KOTOpyn MOXHO noJiytJUTI, no ynpyrHM ITOCTO.RH
HHAI. B TO xe cauoe Bpeusr, 3Kcnepll!uenrennM fl ( w ) III ynpyrne 
nocTORHHIIe B COBOh'YnHOCTH .ltaDT Y.ltOBJieTBOPHTeJILHYD OCHOBY ,ltJ!st 
rrpHdRHllteHHOro BOCCTaHOBJieHH.R KHHeTHqecKHX xapaKTepHCTHK !pOHOHHO
ro cneKTpa Balta,ltl1st, KPHBIIX .itmmepcHH ll BeKTOPOB noJI.apU38.I(HH, H3 
TaKoro BOCCTa.HOBJieHHst MOlltHO c.iteJiaTI, 3aKJ!DtJeHHe, qTo B pemeTKe 
;aaHa,ItHH CHJILHhl HeI(eHTpaJil>Hlle B3aHMO,IteilCTBHH, a crow B3all!40.iten
CTBHe HBJIJieTC.lt He pesKO o6pIIBaDIJtllMCH n npocTnpaeTCH .ltO 4~on KO
op,ItHHaUHOHHOff ccpepu. 

Orrpe.iteJieHHHll 3KCnepm.i:eHTaJILHO <pOHOHHIIH cneKTP BaHa,ltllH OWI 
llCITORL30BaH ,ltJI.R pacqeTa TeMIIepaTypHOll 3aBHCllMOCTH pemeTOqHoro 
BKJia,lta B TeITJIOeUKOCTI, BaHa,!tHH, BKJ!a,Ita 3JieKTPOHHOn TenJIOeMKOCTH, 
a TaKxe pacqeTa TeunepaTypnon 3aBHcm.rocTn qJaKTOpa J!e6asr-BaJinepa. 
PesyJILTaTH pacqeTa cpaBHeHII C H3BeCTHR!.rn 3KCnepHMeHTaJII,m,nm ,Ita.H
HWH. 

HsuepeHHH cneKTPOB HeiiTpOHoa, ueynpyro pacce.aHHIIX Ha oapas
rte cnJiaBa H30TOnOB HUKeJIH C HyJieBon cpe.itHeH airIIJIUTY.ltOH KOre
peHTHOro paccestHll.lt HeHTPOHOB, Il03BOJIHJIH BrrepBHe OCYIJteCTBHTI, 6es
MQ.lteJILHOe BOCCTa.HOBJiemrn <!iYHKitHH S" ( w ) ,ltJ!st pemeTKll HHKeJIII 
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(pHc. I). Ilpoae.iteHo cpa.aHeHHe qiyHKitlIH pacnpe.iteJieHHa qacror .itJISI 
HHKeJisr, noJiyqeHHOll Ha OCHOBB.HHH HeRTpOHHOrO 3KCnepm.teHTa, C pe-
3YJILTaTa'Mlt .ltPYI'RX HCCJie,JtOBa.HHll qJOHOHHOro cneKTpa HHK8JISl H, B 
qacTHOCTH, C pesyJILTa.Taim HeyqeHHSl ,ltHqxp]3HOro pacceHHHH peHTre
HOBCKHX Jiyqett. IlOKa3aHO, tJTO onpe,JteJieHHe qlj'HKitlIH 9-' ( (..(..1 ) no 
Heynpyrouy paccesrHRD HellTPOHOB HBJISI8TCSl 60Jiee TOllHW. IlpH cpaBHe
HHH uew co6oU cneKTPOB HellTPOHOB, pacceHHBIDC Heynpyro Ha o6pas
qe cnJia.Ba H30TOnOB HHK8JISl C eyJieaon cpe,JtHell a.MIIJIHTY.ltOll KOrepeHT
HOro pacceHHHH H Ha 06pa3qe ecrecTBeHHOro HHKeJisr co 3HallHTeJILHOll 
cpe,JtHell a.MIIJIHTY.JtOll KOrepeHTHOro 'pacceHHHH, 06Hapy:imJIOCL coana.n:e
HHe cneKTPOB B npe,JteJiax TOllHOCTH.OnHTOB. 3TO 3KcnepnueHT8.JILBO 
yita.3aJIOHa B03UOZHOCTL HCnOJIL30B8.HHSl TaIC Ha3HBaeuoro HeKorepeHT

HOro npH6JIHJteHHSl npH HCCJie,ltOBa.HHH qJOHOHHHX cneKTpOB no Heynpyro
uy paccesrHHD HellTPOHOB ~~ nOJIHKPHCTaJIJiax C saueTHHU BKJ!a)(OU KO
repeHTHOro pacceSIHHsr. 

H3BeCTHO, tJTO ,JtJISl UHOrHX 06JiaCTell 4JH3HIGI KOH,JteHCHPOBa.HHOro 
COCTOSlHHSl 60JILmon HHTepec npe,JtcTaBJISier 3KcnepHU8HTaJILHOe HCCJie
,ltOBaHHe cneKTPOB B036y%,ll;eHHS1-Heynopsr,1toqeHHIDC CHCTeM. B H8.CTOH
men pa6ore B KatJeCTBe npHuepa Ta.KOR CHCTeMl:l HCCJI8,ltOB8.H Heynopsr
,JtoqeHHHlt cnJiaB Ti - Zr ,o6na,JtaD11U'Ill eyneBoll cpe,JtHeR ru.mnnry.itoll 
KOrepeHTHOro pacceHHHH. IlOCKOJILKY 000:llHUe BHpa.xeHHSl ,JtJIH CelleHHSl 
Heynpyroro HeKorepeHTHOro pacceHHHH HellrpOHOB, OCHOBaHHUe Ha qio
HOHHOU pasJio:a:emrn cuememtit a.TOM:OB B ynopH,JtoqeHHOll KPH.CTaJIJmqec
KOfi pemerxe, Henpm.teHHw K a.HaJIHsy .ltaHHHX no cnnaay Ti - 2r , 
6wro npoae.iteuo paccuorpeHHe cnnsH uellr,lty .JtHHaMHKOll Heynopsr,1totJeH
HOro KPHCTaJIJia ~ a.Touaim pasHIDC copTOB H celleHHeu ueynpyroro He
KOrepeHTHoro pacceHHHSl HefiTPOHOB. B pesyJILTaTe 6WIO YCTaHOBJieHo, 
llTO H3 cne~pa Heynpyro HeKorepeHTHO pacceHHHllX HellTPOHOB Ha He
ynopsr,JtOlleHHott CHCTeue HeB03MOlltHO npmcoe 6e3MO,JteJILHOe BOCCTaHOB
JieHHe qiyHKn,!H pacnpe,JteJieHHSI llacTOT KOJie6am1n (}' ( W ) • CBS13I, 
M8%,ll;y O,ltHOKBaHTOBW ceqeHHeY H qiyHKitHelt t ( W ) OKa.3!,IBaercsi 
60Jiee CJIOlltHOU: 
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P:ii:c. 2. 4'YHKilHSI f./" ( W), xapaKTePH3Yllll!a.SI pacnpe,neJieHue KBa,lt
pafoB ,ltHHrunttJeCKHX CUel!leHHit aTOMOB CITJIB.BB. ri. -Xr • 

.I,; 

3,n;ecI> cl¾'-/Jn_ d£ - .ltBa:JJC.lthl ,l(uippepeHilifaJII>HOe cetteHue Heynpyroro 
uexorepeHTHoro pacceJIHHJI, c -HsMeHemrn :meprim Hei1TpOHa npu 
paccesrmm, exp (- 21) - <pa.KTOP J{e6asr-BaJI1iepa ,n:11sr J -Toil 
KOMnoueHThl cue Tew, A! - Kom~eHTpailifSI, GJ n ~ooT
BeTCTBeHHO ceqemie paccesrmm H uacca j -Toro sr.l(pa, /CJ (€)/:1. -
ycpe,l(HeHHl:ltl no U303HepreTMtJec1tati n~BepXHOCTn KBa,npaT BeKTopa 
no11srpu:muuu j -Toro sr.npa. IIo:3TOMY us :mcnepm.ieHTaJII,Imx .nammx 
no Heynpyrouy paccesrmrn xo110.n;Hwc ueiiTpoHon 11a crrJiaBe Ti. - 2r 
BOCCTB.HOBJieHa 1IHIIII, .qiyl!K~Sl Cf" ( W ) , KatJeCTB8HHO xapaKTep,13YJJ-

. lllaSI qiyHKilI{IO pacnpe.l(e11emrn tJaCTOT · K01IC6aHHi1 HCCJie)tOBB.IIHOro 11e
ynopSI.l(OtJeHHOro cnna.Ba (pnc. 2). CpanneHHe 3THX )tB.HHb!X c pesyJII>
TaTru.rn: pa3JIHtJHblX TeopeTHtJeCKHX pactieTOB no ,l(HHrurnKe neynopsr.no
tJeHHHX KPHCTaJIJIOB noKa3a~o, tJTO B OellIIHX tJepTax cneKTP Heynopsr.no
tJeHHOro KPUCTaJI1Ia no.l(oeleu cnei:Tpy ynopsr.n;otJeHuoro, HO era ocoeleH
HOCTU OKB.3UB8.IOTC.fl 6011ee pa3WTIIMU. 

OcHOBHHe pesyJII>TB.TU pa60TU .ItOK1Ia,lt!IBaJ!HCI, ua cmmosuyue 
MAI' AT3 no qi'l!.3HtJeCKHM HCCJie.n:onaHHSIM na SI)tepm.rx peaKTOpax B 

Beue B 1960 r., Ha COBelllaHl!lf no qi11:;iHKe ue)t118HmIX HetiTpOHOB B 
;ll,yClHe B I96I r. ' Ha :rrnmpepeHilI{H no qiM3HKe HH3KHX TeunepaTyp 

B Jiemrnrpa,n;e B I962 r. , na cnMIIosuyue MAI' AT3 no Heynpyrouy 
paccesrmm Hel1TpOHOB TBep,n;m.m TeJiaMM H itlf,ll;KOCTSIMH B Tiox-P:irnepe 
(Kaua.n;a) B I962 r. H ony6nHKOBB.Hl:l B CJie,lJ;YJ)!ll,!X ~TaTMIX: 

I. H.A. Tiepuon11eKOB, M.r. 381.!11.ffl!OB. MaTepnaJILI COBelllaHirn no !pH-
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2080 (I962). 

6. M.r. 3eMJisriton, D.M. Karau, H.A. Tiepuom1e1rnn, A.r. TII!qeprm. 
,. ~ne.t~5t,i.(?. Seatfe"'l.i..ttt o/ l✓e".du,u'f i...1 SofM.1$ cu.ct 

.l..i.4-4-i.,clS ·; J A El\ 1 Vt£.VI no.. 1 .19 6-3 

II 



7. H.A. qepHonneKOB, M.r. 3eWIHHOB, E.r. EpOBMaH, E.r. nameHKO, 
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