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1. B Be)l.eHne 

PaHee B pa6oTe [I] MeTO,U0M HeirrpoHHOro H30T0l1H'leCK0ro K0HTpacTa 6blna 

nccne,noBaHa CTp)'ICTypa aMOp<pHbIX cnnaB0B Ni-Nb Ha yp0BHe napuHanbHbIX KOppenllUHH. 
,'. 

6hmH onpe,ueneHbI Me::1<aTOMHb1e paccT0llHHll Ni-Ni, Nb-Nb H Ni-Nb, nx ,uncnepCHll H 

K00p,UHHaUH0HHble 1.Jucna 6nuJKailrnero 0Kp)'JKeHHll. ITon)"leHHhie naHHbie " 

CBH,!leTe.TlbCTB0BanH 0 cyiuecTBOl,aHHH llpKO BbipaJKeHH0fO XHMH'leCK0ro 6nHJKHero 

nopll.UKa - npenMyiuecrneHHoil reTepoKoop.umrnuun. C )'MeHb111e11neM K0HUeHTpaunn 

aTOM0B Ni XHMHqecKHH 6nHJKHIIH nopll,U0K ocna6eBan. 

<l>opMnpoBaHue aTOMH0H CTp)'KTypbl n cneKTp0B Kone6aHIIH B MeTannnqeCKIIX 

creKJiax Ha oc1:0Be nepexon111,1x MernnnoB TeopeTn'leCKII paccMaTp1manoc1, B pa6ornx 

[2,3). B pacqeTax IICl10flb30BanJICI, ll0TeHuHanbI MeJKaT0MH0ro B3aHMO,UeHCTBHll, 

non)"leHHI,Ie 113 nepBbIX npHHUHll0B [4]. HannqJie XIIMll'leCKoro 6nnJK11ero nopll,UKa II ero 

3aBHCHM0CT1, OT C0CTaBa MeTannH'!eCK0ro CTeKJia B paMKax 3T0ro nonxona Cllll3I,!BaeTCll C 

pa31mqueM CTP)'KT)'pbl 3neKTpOHHOH d-301!1,I cnnaBnlleMblX 3neMeI-n'0B . .llnll 3fleMeHT0B C 

noqTn 3anon11e1111oil d-3oHoii: (B .na11110M cn)"lae Ni) s3a11Moneiicrn11e cna6oe, B TO JKe 

speMl! B1a11Moneilcrnne aT0M0B , HMe101uux cyu1ecrne1111oe pa1m11.J11e B 1anon11e111m 

d-o6ono'IKII - Cllflb!I0e. B CIICTeMe napllble n0Te11u11an1,1 pacnonOlKClll,I B nopll/1.KC 

ocna6neHHll B1a11Mo,neilcTBHll cnenymiunM o6pa3oM: Nb-Ni >Nb-Nb >>Ni-Ni. 

B na1111oii pa6oTe mMepe111,1 napunanbH1,1e cneKTp1,1 Kone6a1111ii B i1eTannw1ecKoM i.' 

CTeKJie Ni44Nbs6 II onpeneneH0 C00Tl!0lllem1e cpemmx Cllfl0BhlX K0IICTallT 
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B3aHMO)l.eii:CTBIDI ,ll.Jlll aT0M0B Ni II Nb. IlpOBO)I.IITCll cpaBHeHne C amu10rnqHbIMII 

/1.aHHbIMH )I.Jill cTeKJia Ni62Nb3s [5]. 

2. 3KcrrepHMeHT 

H.3MepeHIDI np0Bene111,1 11a 06pa3uax 
58Ni44Nb56 II 60+62Ni44Nbs6 

npnroT0BnCHHbIX paHee )I.Jill uccne)I.0BaHIDI CTp)'KTypbl [I]. CeqeHIDI paccellHIDI 

11eii:Tp0H0B Ha ll,Upax 58Ni, CMecn 1130TOl10B 
60+62Ni II Nb paBHl,I 26, 3,1 II 6,3 6apH 

C00TBCTCTBCHH0. CneKTpbl Heynpyroro paccellHIDI HefrrpoHOB II3MepeHbl Ha 

crreKTpoMeTpe K,UCOf-M [6] peaKTopa MEP-2. B HeKorepeHTH0M 11pI16nI1JKeHI1II [7] 

)I.BaJK,!lbl nncpcpepeHUilanbH0e ceqeHile paccellHIDI 11eilTp0HOB, d
2
<5/d!1.dm, Ha 

MHOfOKOMllOHeHTHOH CIICTCMC CBll3aH0 C napuilanbHbIMII cneKTpaMII Kone6aHIIH, g;( m), 

C00TH0IIJCHHCM 

d2a k li2 
dQ.dm = k.K2 2m [n(m) + l]I,(ca Im) exp(-2~)g;(m) ' 

' i 

(1) 

rne K == lk - kol - pa3H0CTb MeJK,!ly paccellHHbIM II rranaIOIUHM B0nHOBbIM BeKTopoM 

11eii:Tp0Ha; n( m) - <p)'HKUHll 3aceneHH0CTII 603e-3ii:HIIITCHHa; c,a II m - KOHUeHTpaUHll, 

llOJIH0e ceqeHile paccellHIDI Heirrp0H0B II Macca aTOM0B i C00TBCTCTBCHHO II 2W -

COOTBeTCTB)'IOIUIIH <paKTOp )le6all - Bannepa. 

IlpoBe)I.CHIIC 113MepeHIIH Ha /1.B)'X XHMilqecKII n,ueHTilqHbIX 06pa3uax, HO C 

pa3JluqHb!M Il30T0ilHblM C0CTaB0M Il03B0fllleT B0CCTaH0BIITb napuI1anbHbie cneKTPbI 
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KOJie6aHHH OT,lleJibHb!X aTOMOB. Ebma C,lleJiaHa nonpaBKa Ha .llBYXqJOHOHHOe pacCCllHHC a 

rayccOBOM nptt6JimKCHHH [8]. YqeT MHOroKpaTHOro paCCCllHHll He npoBO,llHJICl'I ,TaK KaK 

nponycKaHHC o6pa:ll-10B COCTaBHJIO - 0,92. 

3. 06cy)KJ{eHHC 

Ha pHCyttKC noKa3aHbl napUHaJibHb!C cneKTpbl KOJie6aHHH aTOMOB Ni H Nb. 
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Puc. llapl,/UaJlbHble n.nomHocmu Ko11e6ameJ1bHblX cocmo11Huu amoMo/1 

Ni u Nb 11 MemaJIJlu~ecKoM cmeKRe Ni,uNbs6 : o - gN;( m) H • -

8Nb(m) 

BH.llHO, '!TO cneKTp 6onee JICrKHX aTOMOB Ni CMCIUCH B CTOpOHY 60JiblllHX qacTOT no 

cpaBHCHHIO co CIICKTpOM aTOMOB Nb. Ilo rrapUHaJibHb!M CIICKTpaM 6b!JIH paCC'!HTaHbl 

- -
cpe,llHHe KBa,llpaTbl 'laCTOT (m 2

), = J m1 g,(m)dml J g,(m)dm , KOTOpb!e CBl'l3aHbl C 

0 

3qJqJCKTHBHblMH CHJIOBb!MH KOHCTaHTaMH B3aHMO,llCHCTBlll'I (B; = <oi>/m;) OT,lleJibHbIX 

aTOMOB co Bce11,m oKp)')KalOIUHMH aTOMaMH [9]. CoOTHO!llCHIIC 3qJqJCKTHBHbIX CHJIOBbIX 
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KOHCTaHT aTOMOB Ni H Nb, BNIBNb cocTaBHJio 0,73±0,1. lh pa6oTbl [5] cJie.llyeT, '!TO B 

cTIJiaBe Ni62Nb3g 3TO COOTHOIIICHHC COCTaBJil'ICT 0,60±0,0 l. TaKHM o6pa30M, B aMOpqJHOll 

CHCTCMC Ni-Nb 3qJqJCKTHBHal'I CHJIOBal'I KOHCTaHTa B3aHMO,llCHCTBHl'I aTOMOB Ni CJia6ee no 

cpaBHCHHIO C aHaJiornqHoii xapaKTepHCTHKOH aTOMOB Nb. C YMCHblllCHHCM 

KOHUCHTpaUHH aTOMOB Ni B CTIJiaBe pa3JIH'IHC 3qJqJCKTHBHb!X CHJIOBb!X KOHCTaHT 

YMCHb!llaCTCl'I. B pa6oTe [4] pacc'!HTblBaJiaCb KOHUCHTpaUHOHHa51 3aBHCHMOCTb 

napUHaJibHhlX cneKTpOB KOJie6aHHll n aMOpqJHOH CHCTCMC Ni-Zr. EbIJIO noJiyqeHO, '!TO c 

YMCHblllCHHCM KOHUCHTpaUHH aTOMOB Ni 3qJqJCKTHBHb!C CHJIOBblC KOHCTaHTbl OT,llCJibHblX 

aTOMOB BbipaBHHBalOTCl'I. B COOTBCTCTBHH C TeopenI'ICCKHMH npe,llCTaBJieHH51MH [2) 3TH 

BblBO,llbl npHMCHHMbl H K CHCTCMC Ni-Nb. IlonyqeHHblC 3KCnepHMCHTaJibHblC ,llaHHblC 

Ka'ICCTBCIIIIO cornacylOTCl'I C npe,llCKa3aHH51MH TCOpHH. 

Pa6oTa BbinOJIHCHa a paMKaX nporpaMMbl P<l><l>lI (npoeKT 95-02-04690) 11 

nporpaMMbl "HeiiTpOHHblC IICCJIC,llOBaHl!l'I BCIUCCTBa". 
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Ha crreKTpoMeTpe K)].COr-M npoBe,neHbI H3Mepemrn cneKTpoB Heynpyroro 
paccel!HHll HeiiTpOHOB Ha o6pmuax MeTannH'!eCKOro CTeKna Ni44Nb56 c pmmI'!HbIM 

H30TOIIHbIM COCTaB0M. BoccTaHOBneHbl napuHanbHbie cneKTpbI KOne6aHHH aT0M0B 
Ni H Nb. C,nenaHa oueHKa C00TH0lllemrn 3cpcpeKTHBHbIX CHn0BbIX K0HCTaHT aTOMOB 
Ni 11 Nb, KOToprui oKmanacb paBHoii 0,73 ± 0,01. AHanorwrnoe cooTH0llleHHe 
,nnll cnnaBa Ni62Nb38 cocrnBnlleT 0,60 ± 0,01. ITony<1eHHb1e pe3ynbTaTbI HaXOMTCll 

B Ka'!eCTBeHHOM cornaCHH C TeopeTH'!eCKHMH npe,nCKaJaHHllMH. 

Pa6ora BbIIIOnHeHa B Jia6opaTOpHH HeHTpOHHOH cpH3HKH HM.l1.M.<l>paHKa 
Ol151l1. 
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ITepeBOA aBTOpOB 

Syrykh G.F. et al. 
Concentration Dependence of Partial Vibrational Spectra 
in Ni-Nb Amorphous System 
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A neutron inelastic scattering study is presented of Ni44Nb56 metallic glass, 

with isotope substitution for Ni, and the results are compared to earlier data 
for Ni62Nb38 (Ni isotopic substitution). The ratio of the effective force constants, 

BN/ BNb' is estimated to be 0.73 ± 0.01 for Ni44Nb56 alloy, that is bigger than 

for Ni62Nb38 alloy (0.60 ± 0.0 I). The results are in consistency with theoretical 

predictions. 

The investigation has been performed at the Frank Laboratory of Neutron 
Physics, JINR. 
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