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B paÓQTaX /1,2/ ÓblJIO TlOI<a311HO, \ITa' ocpaaoaanae .n;eéf:eI<'roB B 

Re sa ctleT BBe.uell1iH arouoa rrp:HMeCl1 l1Jlli MeXaHl1\IeCIWll ,nerpoprvrar~l1l1 

rrpl1I}O,n:1'IT K YBeJIlllleIU1lü TeMIIepa'l'ypH caepxnpoaonruuero nepexona (TC ) . 
ITpl1 3TOM HadJl1o.uaeTcH YBeJUPleHHe anasorran rpJHKll,I1l1 3JI8XTPOH-<I>oHOHHo

ro B3allMo.n;ei1:cTBIDI B. OÓJIaCTl1 8lIeprHH 5-10 j3B, BOCCTaHOBJIeHHO~ 'lIS 

.nPHHhDC MI1KpOIWIlTaI<'l'HOl1 crreK'rpOCIWITIm /3, 4 • O,rI;Halw OCTaB3.JICH 

'ÜTl<ph1TUM sorrpoc o xapaxrepe 113MeHeHHíl q;oHoHHoro cnexrpa peuaa aa 
QtleT BBe,neHIDI YKa3aHlIllX ,n:eq;eI<ToB. B CBH311 C 3'1'111'.1 B ,na~HOM pacorc 
BUilOJIHeHU I13MepeHIUI Heynpyroro paCCeíIHl1íl Hei1:TpoHoB Ha o6pasuax 

CI11Ia~OB na OCHOBe Re 11 ruraC'l'W:leCIU1 .n;eq;opMI1pOBéllIHOro R e c ueJIbIO 

rro.nyqeHl1H l1H'ÍlopM8l.J,l1.1{ o xapaxrepe 113NleH8H1ffi cncicrpansnoro pacnpcne
JIeHl1H 'l'eIIJIOBbDe 1303ÓY)KJl;8HYIM pellJeTKH.R e sa CqeT J18rl1pOBaHlm 11 

.n:e<pGPMBl.U1l1. 

HaJrntrile ,naHHUX o qxJHOHHl:1X crrexrpax il 'ÍlYHKUllli 3JIel<TpoH-épJHOH

Horo B3aJ1M0.n;ei1:cTBl1H rr03BOJlHeT ou;eHilTb napUilaJIbHhIe BKJIa,IJ;h1 1DHOHHO~ 

II 8JIeKTpOHH.oi1: nonoacrex 13 HaÓJllO,naeMoe Y13eJJ:l1tIemre Te 3a CqeT 

.n;eqBKTOB. 

l1cCJIe.n;OBaJUICb ruraC'l'HtleCKl1 .n;eqx:>pMHponamme OÓpa3UIl Re II 
CIIJIaBbl Re-Mo(2 II 5 aT.%) B OÓJIaCTH cy~ecTBOBaHHJI (b-'TBep)~Ol'O 
pacraopa , Gpe,I.01 csepxnposonannrx CIIJIaBOB na OCHOBe Re B Cl{CTOMO 

R e - Mo Haómo.rr.aeTCJI 3HalfHTeJIbHOe 113MeHeill1e Te 13 3aBllCIDIlOC'l'l{ 

0'1' KOHI.J;eHTpau;llli rrpl1MeCH: ~'11:: ~ 0,8 K/aT.% 

MeTQJII1Ka 3lwrrepHMefITOB 

I1cxo,nHLle CIIJIam.>! noxyseuu 3JIeKTpoHHo-JIYtIeBO~ IIJIaBIwtt 11 crozxo
Hbl npa T ~2200oC B BaI<YYl\le 5.10-5 ropp '13 TeqeHl1e 10 qaC013. oópan
uu TpeóyeMo~ cI!oPMhl nupeaanacs aa 3JIeKTp0l1CKpOBOM CTaHIto. POIl'l'I'OIlO" 

CTPYKTYPHblM H JIOI\aJlbll!:Ül pen-rrenocnexrpazsuaâ aHaJI113bI (JIPeA) 
uoxaaann , qTO '11CCJIe.nyeMIle CrIJIaBh! HaxOMTCH B OÓJIaCTlI CYU\OC:r norvr
HM (?> -TBep.n;oro pacrsopa (rI1Y CTPYKTYpa). XapaKTepl1Cnnm Odpfl3
~013 npnDe;n:eJIb! B TaÓJI. I. ' 

TaóJII1l.I.a L Xapaxrepac-nncn lICCJle.n;OBaHHbIX ocpaauos 

Oópa3e~ Mo (ar .%) R3~K/Rnn Te.(K) óTo(K) 
Re' 50 1,72 0,03 

Re 8eep. 
Re-Mo f 2-3 

9 

10 

2,59 

3,50 

0,3 
0,3 

Re -Mo II 4-5 3 5,1 0,3 
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l 

\
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( R30ol( / Rnn ) - OTHOmeJU'Ie COrrpOTI1BJIeHUJI oopasna rrpa KOMHaTHOif 

TeMrrepaType K corrpOTI1BJIeHHlO" rrepen cnepxnpoaonsrum nepexonon, 
LiTe - fJ18lWIDAaJIbI-IbLi1: paaopoc Te rro OÓpa3UaM paamrsnux IIJIaDOI{. 

KpWrUt.IeClmJI TeMIrepaTypa CBepXrrpOBO,ITíI~8I'0 nepoxona onpcne.nn
JIaCb :m-r,ITyI{TKBIIblil;1 Me'1' O.n;OM, a corrpOTMBJIeHH8 - rro qeTbIpeX1'OqetII-lO:i-l 
cxeMe. 

nwr fiCeJIe.n;OBaHMM epOHOHHhIX crr8I<TpOB B lJ[EPOIWM .IJ:l'Iarr<l30He TelVffi8

paryp 113MepeH1íH npoaezrenu na nsyx Bpei'vUmpOJIOTHbIX cneKTpOM8Tp-3.X ~ 

rtpn Ter-.mepaType oopaana 300 K H 500 K - na cnexrpouerpc XOJIO)~HbIX 

HefITpoHOB VIA3 lIM.l1.B .H'ypqaTOBa /5/, H rrpj roo K li 300 K - na 
cnezcrpoae rpe ooparnoã reOiVIeTpJili K.UCOr-M 6/ JJ1-Iw OVIffií. Ea crrexrpo
MeTpe l1A3 G.n;HOBpeMeHHo perMCTpnpOB3.JIUCb neynpyrue pacceaaase HeitT

pOH1! rron yrYill.r/U1 15,30,45,60,75 H 900 
• Cnexrponerp K,UCOI'-:il 

rrO~BOJIíIeT O.n;HOBpeMeHHo l1CCJIe;n:OBaTb crreKTphI KaK Heyrrpyroro pac

ccsnna, Taro{ li ,I!)IÇ9pa.KUWA HeliTpoHoB. Crrei<TpbI ,IT;l'!c9PaKU;I1H perucrpxpo
BaJil'ICb 'IeTbIpbMJI .n;eTeKTe>paMli ,IT,JIíI yrJIOB pacceaaaa 26)= 30, 50, 70, 

900• Cnexrpu Heyrrpyroro pacceanna HeiíTpoHoB 113Mepemr B reOM8TpHII 

Ha rrpor~cKaHMe ~ yrJIOB pacceBlum 3D, 50, 70, 900 11 B reOMeTpHil 

Ha OT~KeHlie ~ yr~OB 80, 100, 120, 1400• B Ka~eCTBe aHaJTII3a 

3HeprHu neynpyroro pacccsnaa HefiTpoHoB nCrrOJIb30EaJICH oXJIa.JK,Il;aer-,'I1I:t1: 

JKJi,1];KID/I aSOTOM óep:VLJIJTI18Bllli q;IIJIbTp. 

l1cCJle.n:yeMble ocpasus B Bl'!.n;e rrnacrua TO.Tllu,1'!HOfr 1,5 + 2 MM C 

rrOMO~bIO xa,IÇ,!118BOrO ):(epEaTeJill KpelIHYülCh B KpHOCTaTe. OÓIl\M nno
ma):(b oópasu;a COCTaBJIRJIa 110x120 ~~. 

3KcrrepIL'VIeHTaJIbHHe pe3YJIbTaTH, rrOJIYlleHHhIC aa 06CVlX cnoxrpo
MeTpax, rrpeoopaaoassanacr, B CrreKTP8.JIbHYIO IIJIO'l'HOCTb COCTO.mmÜ rro 

WoPMYJIe 
/) /.. ) ia 2f1CA:> -IG( w lcf KfIV .. --e--.... 

T (.J..) .... Q~ ~ -k~ u·r.n;e _ c. - BpeMfllIpOJIeTmn1 crreKTp, :: Kc: - f - rrepe;n:ar-IHbIH 

mvmymc, 11 W :-rr8.pe,naHHaH, 3Heprna , n (w) - pacrrpencnenze 
B03e-3íi.HI.I!Tefma, /ti ( w) - :,lHepreTlItleCKOe pacnpeztcnenne rra,naIOIl.\YJ;X: 

na oõpaaeu HeüTpolioB •.B c.nyxae O,UHOc.PoHoIIHoro uexorepcumoro pac

cemmn ~YHKU1UI G (c.v) onpenexae r 13313GlliOllHJ710 IIJIOTHOCTI:> @OHOHHLIX 

Coc TOillIIIH : 

9ti'r\C~h'dt'~,j~~1 VJilcr...l1yY,~ 

Sla<'.:~~~x. Me (:~!Dnaim~ ~ 
~~5H~lv i EKA t! 



Pnc , I. Bper>:1JIIlpOJIeTH1I8 cnexrpa 
Heynpyroro pacceHHliH HeHTpoHoB,

NG(w) ~ , C, ~~ r~ (w)12~fCA:», 
nonysennue na cnexrpoaerpe K,UCOf-iA. 
IIo BepT1IKa.JIbHO:A OCI{ - :HHT8HC~1BIIaC'l'b 

rne Ci. , fii' Mi. - xoanearpanaa, ce~eHlle pacccanzn neMTpOHOE, --, 
B OTHocJtrTeJIbHb~ e,IJ;MHMUax.

Macca i -ro copra aTOMOB COOTB8TCTB8HHO. I éi. (w)l2 - BepOflT
HOCT:b ysacran i -ro aTOMa B ROJIec5aHV.LRX perneTIlli c 8HeprneH f,w . 

IIOCKOJI:bKY ,IJ;JI.ff aTOMOB R(d li Mo OTHornemm ~i/Mi nparrnraecxn 
O.rr;IlliaKOBhl, TO na OCHOBaHlll1 peSYJIb'raTOB HeHTpOHHbIX llSMepemm 
MOJKHO CY.JnIT:b 0c5 :H3MeHemUI <IJoHoaHoro cnoicrpa c;r ('-V) peaaa aá 
C-lIeT BBe.n;eHIDI npmseca MOJIUó.n;eHa. 

I1pM OÓpac50TIce .n;aHHh[X CO cnenrpoaerpa K.UCOr-M Y'illTlIBaJICH WOH, 
rrO~eHHlIH npll llSMepeHlillX 6e3 oc5pas:o;a, HOPMllQOEaHHlIM no 3IIMTennO
BHM HellTpOHaM, npOBo.n;llJIaC:b KOppeKUllB: Ma rrOrJIO~eHlle M CYMM1:ípoBaHMe 
crreRTpOB ~ Bcex yrJIOB paCCeflRl1.ff. 

B c~ae ll3MepeHllM Ha crreKTpOMeTpe XOJIO~IHX HeHTpOHOB B8KK
~a WOHa orrpe.n;eJLffJIaC:b 0,IJ;HOBpeM8HHO c MSMepeH~{ Heyrrpyroro pac

1.5 2. 2.5 3.0 MÁ) 
ceaana Hel1TpOHOB na llCCJIe,nyeMOM oopaane ~ a rarcse rrpOBO)JJ1JIaC:O 
KOpp8KI.J;lill Ha rrOrJIOmeHHe II C~~pOBaHHe crreKTpOB no yrJIaM. 

Ha pac , I B Ka~eCTBe RJJ.JIIOCTpa.n;Mll rrp~IBe.n;eHhI BpeMHrrpOJI8THbre 
Pac , 2. Oc5oc5u~eHHa.,q WYHK

cuexrpa , rro.nyqeHI-IbIe na crreRTpoMeTpe I\UCOr-M Jtllil cnnasa Re-Mo 
Glw) :O;MH lIaCTOTHOPO pacrrpe~e

oRe(5 aT.%) M .n;efIlopMllp0BaHHOPO peHlli3:, B cpaBueHHJtr c 1:ICXO.n;HhIM MeT~
JIeHllH ~ peH}lli H CllJIaBa 

JIOM. 0.06 peHd-MOJlliÓ.n;eH (5 ar , %) ,
,XapaRTep CrreKTpOB, rrOJIYlIeHHblX B H3MepeHlli3:X Ha ~yx BpeMH

rrOJIYlIeHHaH Ha crreKTpo
rrpOJIBTHh[X crrexepoxe rpax , KalIeCTBeHHO O.n;IDJ:aKOB. Hac5JIIO.n;aeMOe pa.3 0,04 MeTpe KJlCOr-;',1.
~lle B crreKTpax Oc5YCJIOBJIeHO paSJIMlIHffi~ BJIllflHHeM WYID\I.J;Ill1 pasperne
RIm, a TaKJKe pasnua HHTepBB.JIOM sHalIeHIDi: nepenaansx mmyJIbCOB, 
no ROTOpOMY rrpOBO,IJ;YillOCb ycpe.n;HeHHe RorepeHTHh[X 8~KTOB. 

0.02 

Ha pMC. 2 rrpHBe.n;eHlI oc5oc5meHHlIe ~HH lIaCTOTHhIX pacnpe.n;e o
JIeHI1iÍ ,IT,JI.H HCXO,IJ;HOro Re 1'1 cnnana Re-HeI" 5 aT•%), nOJJYlIeHHhle aa 
crreKTpoMeTpe K.UCOr-M, a Ha p1'lc. 3 - pa3HOCTHlIe 3Ha~eHHff oc5oc5mBH

0,02 
HhIX WYHKI.J;1'I11 ,nJUl CTIJIaBOB Re-/'1o (2 aT.% 1'1 5 aT.%) 1'1 Re , noJIY
lleHHhIe Ha crreKTpoMeTpe Hk3. 

O 
o 10 w (M181Pe3YJIbTaTbI .n;1'I~paK:o;l'IOHHHX HSMepemrn na cnexrpoaerpe KJlCOr-M 

npuBe-.n;eHbl na pHC. 4. naHHlIe CKOppOKTHpOBaHlI TOJIbI\O na Cn8ICTp 1

~.n;aID~ HeiÍTpoHoB. 
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PRC. 3. Pa3HocTHM8 3Ha

'leH'HH o()oc5~eHnhIX <PYHKI.T,HH 

qaCTO'l'HOI'O pacrrpenanenas 
)J;Jlli cImanoBRe-Mo(2 ar ,% 
R 5 ar , %) 11 "(llICToro Re , 
rro;ryq8HHM8 Ha crreRTpo

M8Tpe l'IA3. 

PRC. 4. Crr8RTphI JOlcfpaRlJ;.H.H 

H8MTpOHOB, ITO~eHHHe Ha crreRT

poaerpe K,UCOr-M. Pa3JUf"(Hre B 

OTHOCHTeJIbHhIX illITeHCHBHOCTHX 

mrn.OB 0()YCJIOBJI8HO TOKCTYPOÜ. 
0•

YrOJl pacceanua 2$ = 90

D6CY:meHIfe 

Ilapaaerpu 3JIeI'i'18HTapHOn .5I'Iemm, rro.rryqeI-IHf,re J'I3 .n;:mpparQ.\110HHhIX 

.n;aHHhIX c rroMo~bJO M8To,u:a naRM8HblllIDC KBa.JU:>a.TOB, rrp:~me.n;el-m B 'ra()JI. 2 • 

lt Ta()JI}~a 2. IIapaMeTp~ 3JIeMeHTapHoH H'leMKR 0()pa3~OB ~ T=29DK 

J; /7/ Re Re-Mo(5 aT.%) Re ,nem. 
arA) 2,758 2,758 (5) 2,759 (5) 2,764 (5) 

erÃ) 4,447 4,458 «» 4,472 (9) 4,46 (9) 

BR,IJ;HO, 'lTO anasexaa Ct li C RCCJIe.n;OBaHHOrO oõpasua Re coana

.n;aIOT c Orry()JlliKOBaHHl:lMH .n;aHllw.rn: /7/. BB8.n;eHI1e 5 aT.% /'10 rrpHBO,IUtIT 

He rrpOCTO K pacurapenxn 3JIeMeHTapHOll H'Ie:'"'r:ftR, HO R R YBeJIH"'IeHl1IO 

OTHOIlleHVJ.fI CI a . STOT W:U<T rrpe,I\CTa:BJIJI8T aarcpcc c TO'tffi:JiI apenas 

B03MOJKHOH ROppe.IDlI.l;:l1R Me1i\,I.lY rrOBe.n;e~eM naparae'rpoa .IItIeHKl1 H czepx

rrpOBO~~ CBOfrCTBffi,lli. Vi3BecTHo 8/, QTO BBe.n;eHHe BO.n;OpO~ B Re 
rrpHB0.I)I'IT R rro.naBJreHHIO 'csepxnpouonsumx CBoficTB. TIpR 3TOl'.1 OTHOllie

HRe C/a ~.1eHbrnaeTCR. fl3MeHeHRe napanerpa C/a wm !IJI8.CTUqeCRR 

.n;e<J?opr,ulp0BaHHOrO Re JIeJllliT sa rrpe.n;eJlaMl1 T01iHOC'l'R ,H3.lllUX H3~,18pemI:n. 
Oõpaaaer na ceda BHl'Il'JIaHHe 3ffi,leTHoe ~'lIlHpeH.He W1<lJPaKU:HOHHb!X rrHKOB 

npa .n;eqJopMaI1,HR, 'lTO Mo:±:eT CB:meTeJIbCTBOBaTb o 3Ea"lMTeJI:b~IOM ROJlli 

qeCTBe .n;eqBKTOB CTPYRTypH. 

113 pRC. 2 i 3 B!U(HO, 'lTO BBe.n;elll1e .n;elf.>8RTOB B mme npaaecnux 

aTOMOB f1 o rrpUBO,n:;IT K YBeJIWWI-IHIO IIJIOTHOCTH: RO~1Je()aTeJIbEMX COCTOH

HIDI B O()JIaCTH Ma.JIlIX 1.J:aCTOT. AHé1JIOr:WIHéUl .n;ecfop~IDI cnexrpos 
Ha()JIJO.n;aeTCR H B W~IRU~lli 3~eKTpOH-00HOHHoro B3a~u~o.n;elicTB}m (ODB) 
(pHC. 5). IToCROJIbRY cnxass Re-/'10 rrpe.n;CTaBJlfIIOT CO()Oll CRCTelVIhI 

c JIerRUM rr"p~IMeCHMM a"TOMOM, TO HaC5mo.n;aeMfle .n;erJ?opMaIJ;UYI CrreRTp3.JIb

aoro paCHpe.ne~eHIUI.Bil.Il}1Mo.CBR3aHUc H3r~leHemrmv'IH B 3JIe~TpoHHoit 

rro.n;CHCTeM8. 

UOHID:{eH118 'felVITIepaTYP~ .n;o 110 K He rrplmo.n;RT 1\ 3aMeTHW.1 I1:3Mene

HRrrM cn8KTpOB (OMC. 2). 
OCTaBaJICb ~ par.'!Rax noztxona , p8.3BI17oro B paoorax /9,10/ llJill 

~ ~ OIIHcaH~m cBepxnpoBo~ero COCTORHnR~ KpHTHqecKyD ~eMnepaTYPY r· caepxnposonmuero ncpexona MoaHO OImCaT:b COOTHOmeHHeM 

r(, 1 

·1 
~ I 

7 
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PHC. 5. 1lliKpOKOHTaRTHUe 

crreKTpH ~ oúpasuoB: 

3- I - "lJ:Yl:CTIDí Re ,
 
u..
 2'- nnaCT~eCKll ~eWOp~l

. poaanauíi Re ,~ 
N 3 - CIIJ1élB Re-MO-( 5 ar .%).
~ 
I 

>
N 

O 

o 

10 20 30 

r, = <co 2>1/2 eXh[ - l.oLt (li aep) ] 
c r Âep"/*(1+0.'2.), elO) } 

rne <tO/> - cpernaa qJoHOHHà.H "lJ:aCTOTa, íl- ep - KOHC':i.'aHTa 3ÇDB,
 
,t4*- KYJIOHOBCKHi1: ncennonoremman.
 

B ·CBOIO o"lJ:epe,rçE, /1~12/, 00
 

/\ ep := 2 S to -1 @(W) c/(4) / f ri)(~) citA.' ,
 
o o 

r)J;e @ (co ) = t:L2.( v:» V(cv) (,1,2.( w) - ycpe,IIJI8HHbIf1 xsanpar MaT

pmmoro 3JIeMeHTa 3í>B) 11 MoY.\.eT ObITb BOCc.TaHOBJIeHa HS I1SMepeHl'~I1: 

. BTOpOH rrpOlmBO.II,Hoí1: BOJIbTaI'.mepHoí1: xapaxrepacrmca lVIHKpOKOHTaKTa: 

d21/dvt:= -e~N&F ! (K(p,I/» e(~) . 
ECJllI l1CrrOJIbSOBaTb 3Kcrrepm.reH'I'a.J.U:,Hoe aaaxeuze I\.qHc~aHTl:I OOB • 
HafmeIllioe ns MIIKpOKOHT3..."l\.THP..:x cnexrpon, ,IL.JUI oueHIm: l<p}ITlrIeCKo:t1 

T8r-.m8paTypbI, TO HaOJIIO~ae'l'CH Y~OBJIeTBOpllTeJIbHOe coraacne O 8KCTIe

pl1MeH 'l'm.l (Ta6j1. 3). 

ilcxo,n;H lIS COOTHOllleHIDf 1
~ NEÇ" <01. (w» 

I Fie!, = M <W 2 > 
\ \ 

II
II ncnozsaya <c.va.) l1S crr8KTpaJIbHbIX pacrrpe~eJIeHl1:!1:, BOCCTaHOBJIeHEHX 

MS .naHHIDC no pacceanaio HeHTpOHOB, MQ;-KHO oueHllTb YBeJIll"lJ:8H118 Te aa 
C"lJ:8T l1SM8Hemüi: B qJoHOHHOH rrO~Cl1CTeMe. Bl-I,IUIo (Ta6JI. 3), "lJ:TO lIsrlIe.

I H8H11H IIJIOTHOCTli WOHOHHHX COCTOHHl1H He nOSBOJIHIOT rrOJIHOCTbID 06~HC

Hl1Tb l1SMeHeHIDI Te. 
Ta6.irn::u;a 3 

Re l1CX. f((!"Mo5 aT.% Re1102aT.% Re .n;eclJ. 

TC(K) 3KCrrepl1r1IeHT 1,71±0,03 5,O±0,8 3,3±o,3 2,52±0,6 

<c.v> M3B 15,5 ±0,4 14,7±0~4 15,3±0,4 15,1 ±0.4 

<",,~)I~B 16,7 ±0,2 16,O±0,2 16,A±o,2 16,4 ±0-~2' 
~ ~ 

í\ elO llS MilltpO-
KOHTaKTHHX .n;aHHHX 0,47~0,03 0,63±o~03 - O,54±0 ,03 

T paC"lJ:8T li3 r~llipo

KSHTaKTHHX ~aHHHX 4,5 ±o,6 2,9 ±0,6
 

T paC"lJ:8T 113 
HgHTPOHHHX ~HHHX - 2,5 ±o,3 2,06±0,2 2,26±O,2 

ECJIIi ,UJI.H OneHKH í\ ep B cnnaae Re-!'1o HCrrOJIbSOBaTb nannuo 
~JIíi IfsoMoP'lm:oro CIIJIaBa Re -W J TO Mm;mo noxasam., "lJ:TO BJIHíiH118 

8JIeI\TpOHHOii rro.n;cnCTeMlI na ll3MeHeHHe T cpaanaao c BJIHíiHl1elVi c1'OHOH
c 

HOM noncacreaa, B c.rrytlae .n;eg)opMllpoBaJIHoro Re OCHOBHOH BKJIa~ B 

T ~aeT liSMeH8Hl1e 00HoEHon rrO~Cl1CTe~~l. OTCYTCTBH8 .n;aHHHX 06 HSMe
c 

HeH1111 3JIeRTpOHHoH rrO~CMCT8W~ ~·e sa C"lJ:8T IIJIaCTl-N8CKoí1: ~eWopMaUl{lI 

li8 rrOSBOJIHeT rrpoB8cTl1 HeBaBllcID~IO OU8HKY e8 &"l\.JIa~a B T • 
c 

ABTOpH BHp8Z8DT r~60KYID 6~8rO~8pHOCTb B.r.r~e6oBCKONY 38 
; i HarOToaneHHe o6paaqoB. K.rr.HBKo~aeBO! sa rrpOBeA8HHe ~CA Hcc~e

< i ~eYHX CnJIaBOB, H.M.llna~e S8 odc~eHHe peSYJIbT8TOB.· 

! 

!! 
I 

;I 
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6enYWK~H A.B. ~ An. Pl!+-87-644 
,llJ.1HaM~Ka peweTK~ ~ 3neKTpOH-$:>HOHHoe B3a~MoAea:1CTBl1e B 
Ae$eKTH~X CTpYKTypax peH~R 

MeToAaM~ He~TpoHHO~ ~ M~KpOKOHTaKTHOH cneKTpOCKon~~ npOBeAeHO ~ccneAOBa
H~e A~HaM~4eCK~X eBO~CTB peweTK~ ennaBOS peH~R c Mon~6AeHoM 12 ~ 5 aT.%/ ~ 

nnaCT~4eeK~ Ae$:>pM~pOBaHHoro peH~R. Ha OCHOBaHI1~ 113MepeHHMX ABa~A~ A~$$epeH

~~anbH~X ce4eH~H Heynpyroro paeCeRHI1R HeHTpoHoB BOCCTaHOBneH~ $OHOHH~e eneK
Tp~. C ~enonb30BaH~eM pe3ynbTaToB ~3MepeHI1H BTOPOH npo~3BoAHOH BonbTaMnepHo~ 

xapaKTep~CTI1KI1 MI1KpOKOHTaKToB 113 ~ccneAyeMwx 06pa3~oB nonY4eHa M~KpOKOHTaKT
HaR $YHK~~R 3neKTpOH-$OHOHHoro B3aI1MOAeHeTB~R. Haa:1AeHH~e ~3 M~KpoKDHTaKTH~X 

cneKTpOB 3Ha4eHI1R KOHCTaHT~ 3neKTpOH-$OHOHHoro B3a~MoAeHeTBI~R n03Bon~n~ o~e

H~Tb ~3MeHeHI1R Kp~TI14ecKoa:1 TeMnepaTYT~ cBepxnpoBoAR~ero nepexoAa ITel B pe
HI1~ 3a C4eT BBeAeHI1R aTOMos Mon~6AeHa 11 nnaCTI14eCKOH Ae$opMa~l1l1. nony4eHo 
YAOBneTBop~TenbHoe cornacl1e c 3KenepI1MeHTOM. O~eHKa ~3MeHeHI1R T Ha oeHOBe 

~	 . c ~ 
cneKTpanbH~x pacnpeAeneHI1~, BOCCTaHoBneHH~X 113 AaHH~X no paeeeRHI1~ HeI1TpOHO~ 

AaeT cornacl1e c 3Kenepl1MeHTOM TonbKO AnR nnaeTI14eCKI1 Ae$OPMI1POeaHHoro peH~R. 

Ha oeHOBe 3TI1X AaHH~X CAenaH B~BOA, 4TO B enY4ae Ae$opM~poBaHHoro peH~R oe
HOBHOH BKnaA B 113MeHeH~e Te AaeT ~3MeHeH~e $OHOH~OH nOAC~CTeMW. a B cnY4ae 
CnnaBOB peHI1H - Mon~6AeH BnI1RH~e 3neKTpoHHOH nOAe~CTeM~ Ha ~3MeHeH~e T epaB 
HI1MO c Bn~RHl1eM $óHOHHOH nOAc~eTeM~. e 

Pa60Ta e~nonHeHa e na6opaTop~~ He~TpoHHOH ~~3~KI1 OH~H.
 
nfA!npHIIT 061>CJUIHeHJfOro IUlCTmyra RJIepHhlX IfccneJWBaHHH. .llyóHa 1987
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Lattice Dynamics and Electron-Phonon lnteraction in 
Rhenium Defect Structures 

The dynamics properties of the lattice of rhenium-molybdenium alloys 
(2 at% and 5 at%) and plastically deformed rhenium are investigated by the 
methods of neutron and point-eontaet spectroseopy. Based on the double dff
ferential cross sections of inelastic neutron seattering the phonon speetra 
are reconstructed. From tne results of measurements of the seeond derivative 
of the current - voltage charaeteristies made- in samples under investigation 
a point-contact funetion of electron-phonon interaetion is obtained. The 
electron-phonon coupl ing co~s-tants derived from point-eontaet speetra ai low
ed one to estimate the changes in supereonducting transition t~mperature 

(Tc) in rhenium due to molybdenum atoms and plastie deformation. These ehan
ges are in good agreement with experimento The transformations of phonon 
spectra, obtained from neutron data, explarn ehanges in TGonly for deformed 
rhenium. On the basis of these data the eonelusion was made that main-in the 
ease of deformed rhenium the naim.changes in Tc are due to phonon spectrum 
transformation and In the case of rnenium-moiybdenum alloys the influenee 
of phonons is comparable with the influenee of electron subsystem. 

The investigation has beeo performed at th~ Laboratory of Neutron Physics 
JINR. 
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DenYWK~H A.S. ~ AP. P111- 87-644 
~~HaM~Ka peweTKH ~1 3neKTpoH-$oHoHHoe B3a~MoAeHcTB~e B 
Ae$eKTH~X cTpyKTypax peH~R 

MeToAaM~ HeHTpoHHOH ~ M~KpoKoHTaKTHoH cneKTpocKonHH npoBeAeHo ~ccneAoBa
H~e A~HaM~4ecK~x caoHcTB peweTKH cnnaBOB peH~R ~ Mon~6AeHoM 12 ~ 5 aT.%1 ~ 

nnaCT~4eCK~ Ae$opM~pOBaHHoro peH~R. Ha OCHOBaH~H ~3MepeHH~X ABa~A~ A~$$epeH

~~anbH~X ce4eH~H Heynpyroro pacceRH~R He~TpoKoB 80CCTaHOBneH~ $OHOHH~e cneK.,1 
Tp~. C Hcnonb30BaH~eM pe3ynbTaToB ~3MepeH~~ BTOPOH npo~3BoAHOH BonbTaMnepHo~,( 

í
 
xapaKTep~CT~K~ M~KpOKOHTaKTOB ~3 ~ccneAyeMwx 06pa3~oB nonY4eHa M~KpOKOHTaKT


HaR $YHK~~R 3neKTpOH-<t>OHOHHoro B3a~MoAeHcTaHR. Ha~AeHH~e 1"13 MHKpoKOHTaKTHWX
 
cnexrpoa 3Ha4eHI"IR KOHcTaHTW anex'rpou-tpououaor-o B3a~MoAe~cTBI"R noaaonana 0lle

H~Tb ~3MeHeHHR Kp~TH4ecKoH TeMnepaTYT~ cBepxnpoBoAR~ero nepexoAa ITcl a pe
HHH 3a CqeT BBeAeHI"IR aToMos Mon~6AeHa ~ nnacT~~ecKoH Ae<t>opMa~~H. nony~eHo 

YAOBneTBopHTenbHoe cornaCHe c 3KcnepHMeHToM. OlleHKa H3MeHeHI"IR T Ha OCHoae 
v	 v.c 

cneKTpanbH~X pacnpeAeneH~H, BoccTaHoBneHH~x ~3 AaHH~x 'no pacceRH~~ HeI"lTpOHO~ 

AaeT cornacl"le c 3KCnepl"l~leHTOM TonbKO AnR nnaCTI"I~eCKI"I Ae$oPMl"lpOaaHHoro peHI"IR. 
Ha OCHoae 3THX AaHH~X cAenaH B~BOA, 4TO B cny~ae Ae$OpMHpOBaHHoro peHHR oc
HOBHO~ BKnaA B H3MeHeHHe Tc AaeT H3MeHeHHe <t>OHOHHOH nOACHcTeM~, a B cnY4ae 
cnnaBOB peHH~ - MonH6Ae~ BnHRH~e 3neKTpOHHO~ nOAcHcTeM~ Ha ~3MeHeH~e Te cpaa 
H~MO c Bn~RH~eM <t>óHOHHO~ nOACHCTeM~. 

Pa60Ta B~nonHeHa B na60paTop~~ He~TpoHHO~ <t>H3~K~ O~H~. 
Flpenpmrr ü6"e,rumewfOro IDICTHTyra 1l,/lepHblJ: IICCIle,ltOBaHIDf, .uy6Ha 1987 

nepeaoA O.C.B~HorpaAoBoH 

Belushkin A.V. et ai. P14-87-644 
Lattice Dynamics and Electron-Phonon Interaction in 
Rhenium Defect Structures 

The dynamics properties of the lattice of rhenium-molybdenium alloys 
(2 at% and 5 at%) and plastical~y deformed rhenium are investigated by the 
methods of neutron and point-contact spectroscopy. Based on the double dif 
ferential cross sections of inelastic neutron scattering the phonon spectra 
are reconstructed. From tne results of measurements of the second derivative 
of the current - voltage charac~eristics made. in samples under investigation 
a point-contact function of electron-phonon interaction is obtained. The 
electron-phonon coupl ing co~s'tants derived from point-contact spectra allow
ed one to estimate the changes in superconducting transition temperature 
(Tc) in rhenium due to molybdenum atoms and plastic deformation. These chan
ges are in good agreement with experimento The transformations of phonon 
spectra. obtained from neutron data, explain changes in Tçonly for deformed 
rhenium. On the basis of these data the conclusion was made that rnain in the 
case of deformed rhenium the naim.changes in T are due to phonon spectrumc 
transformation and In the case of rhenium-moiybdenum alloys the influence 
of phonons is comparable with the influence of electron subsystem. 

lhe investigation has been performed at the Laboratory of Neutron Physics 
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