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A Ul.WIber or 9lUUJCD 011 t.he LOllpcroture ucpoOOencc o f the IZU.I'; 

ne Lie sueeepti bi l l t.y/ 1-4/. tbormopowcrl 4 • ~,6/ . clea lrorcol DII v i 

ty/4/. the ub!lorpL1on/
2J 

Ulld o f the 8h1ft. /71 of x-roy 11noo o f ce 

ri u.ll i n the 1.n t.enn~"ull1C compoW1Ll:l ce(cul_x.'111)~ huvl! uhuwfI thul 
with 1nc reo Biltjj; nick,,} coneentruLion , tbo Cerj WIt lon uJ).I~rt;OC8 
6. t ram)j lion rro~ tiJlJI lrjvulcu t atu.blc a tuLc In 'ctu~ Lu lh(, 


"o t ronc " jn t enaediuttl vu.lencc at.al t. lJ.t ~eJH~. 


Tue purJ,o!Je of the pI'(!fJent pupnr llJ tb.! ~t.UI.I.Y or thin Ln..JJ 

.oiLion by melllJurll'lt: the low 1cmveruture specifIc nouL cnJ1o.clty . 

the mut,;n~t i c uU8ceplibl11Ly emt ueutron illelaoLic loIll;;neLjc !JCnt.tc_ 

rJnc · 'l"he HUGC eptJ blli t y won Uleu..eurnu in Bueh f,lo,lnl of t.m.. tcmvorn

lure for severol valu~u ot t.he e,;t~rno.l f lCltl. In ONer to ..l.Voi 

tlJe j ntluenc E! or Lhu ialpuri ties. the meuBureil 3U8Cept it'lll ty \'¥Uil 

(,Ox t.rupola Led to LLe lntin i Lo value 01' the l'4eld ( ,( =f( 1tl r> ). 


'lhe reciprocul lIuucep ti biH ty va tcmpcruLure tor tour vul\Jt;'1l ,,,1 


c oncontrnh.on x.O.O , 0.4 , O . ~ , 0 . 6 ia sllown 1n tit; . 1. to r 

O.O~ xs.. o. 4 euoceptibll1 ty tallows flo lypicu'L Curle-,Ie i:.J,9 law <:Ii LIl 


Iln effective woment t o r Ce ion of - 2.5 f~ very clooe to the valuQ 


ot the free ion .IDlI.l;.71e Ue 1II0000QIlt ~e·) JJ E2.54.;'A3' li th incroWlinc 

/' .. \tl1 concentru Uon , Lhq Uneu.r dovende nee A on the telO,POrutur4:f 


diuuppeo.l"8 lUlu t.he oU3coptibi l ity deorease!). Th10 bc huviol' of' till! 


Fie· 1 'l'OJIperutu,ro depe.nd.e.Iice of tlle 

11 recjpro~ul magne tic Duaocptibility 
ot Llo(Cu 1_ lli. )r. OOiliPOUllcl.ll; for bO.O .x x , -1 4 

<, 0.4. O.S. 0.6. ~ in 10- c/.mu unitu. 

"~1 ,,;.:; 
,.~ 

.N·.... 

,;, l1li .... III!.•.it. 

ffu~ceptlbll1 ty ror vur10Wl oODcent.rution pOinte out 6. th..L.naJ. t.1un 

of !..'C("':u I .. 1Ii. L- into lin intermediu.te ya.lenco aLu.te in t.he n.~Jl,j ~ltx , /1 7 or O .4~ x, 
-4

a.b, whicb ugrees with tbe resultfJ or papcrLJ - I, 

I n :tJg.Z Ne l;1vo the erpel'lJDento.l tetapcro1.u.re Q<!'PtttlL.iQIIl-!1 uf 
t1l9 8pecl.fle hvo L tor Dovernl concentnt. Llonu. 'i'!1Q copper oulltl l I til 

tiOI! ror nickel in t.:e(Cu , _xUl.)5 COllIpoundD t loeds to u dec l't '~.,n f' 
oC the arcc1!'ic bOUL. In thi! lnvoaUl;uted teoljorutu~ r, tf...~ l hl' 

apec1rlc !lout is lADinly uttrllmtcu 1.0 the cooLribuLion \ ) f "r .. II.' 
conduct.jon Qlcclr\)t1.tl ua'" l'1!Oult of' the COLlp,-,rioQrl wi Lh tilt' II, 
ti C 111)0. t of tbe i .:JOD Lrue ~unu CQnpoWlils 1.0.111:> ulJd 1.(1' :u • ".H' 

2 

1· 
 J'1a. 2 S~oit1. haat ...pao1 t7 •• 

t_ratur. tor c.(cu, _x'1,..)5 at 
~.O. 0. 1. 0.4. 0.5. 0.6, 1.0. 
o in J /1001' I( UD1t.. 1!xpertaonUtJ. , 
poau tor ~o.o, after /6/." .. .....f.•. ... ...~ ... , , .. , .. ... 

/1,, " -
... . . .... ..-.....-'-....,:-. 

",.,- . . ,. -.-~. , TIJO.-

0.0, x~ 0.1 tl&o .peoit1. ho&t -x1 - ••tronglJ' d......... (about 

tw'1..oe). A _ll deon..e or thi.. an_.., (...... 10.) :1.. Db.an-ed in 


1.he 1"'UI.ge cd 0.2'x~O.4 &Dd. furth.nwre a .t.rol1& 4eCrtod l! 18 


ro..uo« tor z ~twoO!l 0.4 aD4 0.5 (about 01% tiMo). 

to 4.1.ao"". -u.. .....ura4. ape01t10 baat n.u1 ta, _ .ball .tart. 

wi th tM ...ua :r.n.l1.. O't. O'lilr p:r.T1.ou. wortl8 / OD CeOu ocapound I 
5 

C~ UDdersoe. an anU1'eu patio bwaa1tlOD -ror t-).1 it appea.n .... .,..1._ whio'" 4.1.8plq. a o-.peU.ion betweeD the &IlUterrc.ac
DeUO .xaha.... a:a4 koJ:ad.o ..tt_riItc of the o0D4UOtl011 eleot'rcma OIl 
u.. ~t ___,ab • .lD 1I.DIll.J_1a or UJili tulaatl0 U\ltron .oat1.ar1nC 

_ ...........,0"11 lIIl1H... tll&t tII& fizwt uoU.4 1...1 f9 \!)/2> 
of Oe'" loa 1.1.•• at u.. U.taJ:ao. 6 . 17.S.Y _bon tblt &J"O'&,A4 1e...el 
f 7 1 ~ 1/2> • n. iMlaoU.........." .....tt.n.. -"" ._it10 boat 

01 ceO...., ,.n&.1't.a to .....l.1ab a nlaUoD 'benr.u 0 ,J (utUe
n '"t!.•~......1&111) _ fit (1t.1III. ,_......... )r 

II) J) 'It .... __ ••gper 10 ...1>.\1",.01 b7 JU.nl. for O.O(z~.l , 
"" 41 10..1 .".......110. _ 'oat lnal 'bat l • ..u to .... iIIAft.... 
rtf , ........Uer:tac &DIl '0 ~P"".lGD cd the uU1'en IMt.!o 
a.... r. Ie•• , tile 4.n.8Uo 4eoz.... or the ttpeo11'1.o baat -71.. 
tor:. ......... 0.0 .... 0.1 1. appu"Olltll' 001II1II004 wit... the UQ.ft&H 
oS '110 _'1.....tr1INU... n. tIJrthor prooo•• of tftl!01ti_ 
to lM "'h~4..U" ft1e ..e nat. nUt iDon••J.ac _1 oOllOeJlbsUOD 
to) 0.4) 1_ to a 0 ....0,- 41..ppo_. or u.. -. of _ 

....eUt. ••t aM u 1••e.n in t.1&_ 2 1t take. plea. -.1nl.7 111 the 

._0.1",01"" ........f 0.4 ( ,,( 0.6. 
~., 10 a plot at O!,! ... a huH....f ,2. n. 01••_ ...._ 

.'WUoa ooo\r1.,.'loa .. 4etu.:t..d 'b;r erira,.latioll to ~. Ia 

n•••_ f1cvo it -.:r ~ al....... "'" 101>40 ...tt.>1.Jo& . 000trl
INU_. p ... ~ "'" lopritlolli. 1Ao...... "Hit ~fttv.r. 40•• 
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~ig.3 Dependence CI T on r2 ot 
~.(CU1_x"lx' 5 c~pound• • Vatted line 1 


oxtrapolatlon to ~-O . 


~/T in J /mol'K2 wmitB. 


.. ' , .. 
-; :;: 

., .---.. --.- - ... 
"lJol) 

rea~e ad ~t 19 e~p~a\ed Zor the tr1vulent Kondo .,stema/9/. for 
CaNiS the Kondo DC&ttering incr.aaing of CIT OD T2 10 missed and 

~he te~erature dependenco ot the apecll1c heal lB vory like to 
the oorresponding behavior o~ the 160atruotural compound LaN1,/10/. 

l'ig . 4 eholi.e tho linear term f ot the apec1.£10 hant in Ce(Cul_~1.z:)5 
as a rune t 10n on nickel concentration. Become. relevant a deere... 
or the electron denaiiy o~ .tato. at the Pc~ love_ tor the tran~l 

tlou r~ concentr.ted Kondo system to tho l ntoroedlate .alenoe 

I'"' .. 1'ig_ 4 The linear t • .m '( or t he speoi
tio baet Ta nickel oon.oentr.t1on on.. \ Co(Cu l_xNix '5 oompo~•

" r in .J/.ol K2 wmito. 

" " .--'. 
.tat. 1D CO(~1_xU") 5 for 0.4( x( 0.6. H oho,ud bo Doted that, 
by o~ tho ru,ulo of ~. (Pc11_l'~)/"/ with tho•• of tho 

pr..ent work and or 1.1 .e ~ inter an ~ogaua ait~t10n' in 

both the e&attD, tor a oba.nge from a )(QAdo reg.iu.e to one of lnter
m.d1st. 'f'BleI1Ce, a mltTiMUm ot tM aagoe"t10 eOD"t"r1butioQ value 1..n 

eleotrores1s'tirtty f" and II. amootb 4eoreaae ot r were oblJerved. 
Tho bobll.,10r of PII' r and ot low ' ...p.rat...... BWlcoptibll1ty 
( J l lUI 6 function or tho DWllbor of 4t el••tro... (n:l l>u boon 
M.ousJJed 111 U. U-o.ret:leul papen /12.13/. Tbere us ,,"dioted 

• JlO,Do'tonou.e deoreue of P.' t and. 'f.. 'tor D.t be t.e.n , aM O. 
t hat quall taU";}." agre.a d tb tbe o.xper.lJleu"taJ. reau1ta obta.i.Mct 

,•. 
~ 

Fig. 5 TOP spectra of inelastically., o r 
....-T r . , , , 

sC,attered neutrons on Ce(CU1_~ix )5 

{ . ...... lilli, .,1(." Be - beryl lium filte r precut-ott, 
s - the peak gi ven by the s pecific 

.~........ -, .. 
 work at pulsed reac t or IBR-30 , 

! 
_. 1 'Ii £ - energy t I'flDBfer in meV, U - chan'. , . #o.'~--'. ... ' 

nel number (ohanne l widtb 6. f sec),
. V \ ~-

.......... ...... 1 - int ensity in arbitrary un1t ~ • 
.. "" 
" :', 'z -

- -. 
'../ •... '~ 

+ 
~ -- . 

\ ....~ --,, 
.. !,lud 

" 

The j~.last1c neutron soattering experiments were oarri ed out 
wi th A t~ ot tlight (TOP) s pectrometer i n 1nTert.d gea.etrJ with 
a beZ7l11ua f llter in t l"On t of: tbe detector at t he IBR-JO puls e d 

reactor o~ JrRR - Dubna. I n tig. 5 we show t he apeotra on 
C.(CU,_~1x)5 tor ~O.O , 0 .2, 0.4 , 0 .6 at t ho temperature of T.1 0K 
and. tor z-1.0 at "JOK~ The apec truza. f rOQ: the CeCu eam»l. aha..5 

I 

I!l peak at the energy tr&na!lr ot 17.5.11eV oaueld b7 a 01"78t&1 tield 
tranalt1on.. lfor tla DUb:Jit!tu t1o.o. (4 Cu b, bTl . at x-O.2 th1..t peak 

cUaappean. 'rheo e-pe atru:n 01 the CeNts .a.pb :lJI 'VfJr"$ 8im1lar t o 

that ot l&lU S whioh orten o.ul.1 t he pUft nuclear acattar.!..nc .. The 
tti.asppe&rfUM::. ot taa,gnet10 poak dua t o lub8titutlon ot Cu 'lor tli, 
JIWl.1 be ollW!lad b7 two reuon.l lhtI .ab.U tutioflB.l d1.lIo rd.er ( BUl . 
wb.1oh le8d. to IS nLn4a.a o17atall1ne t1eld 411t.ribu UoD. and: the 
incr.aae ot a- t interaotion wblob broadaned tbe Cr.J8'tal field 
lev_ln . The .elUlu.reaanU on t.h. Pr(Cu, _~1.x)5 CCllliD.po-undA, WheN all 
tb. n.r1aUolUI ot ttt. .peot"- with 1.ncrelU1ng ::r: were incluoed by SU 
(the "eat: and WlpeOCS.nt on % 8-:1 e-xoba:D,ge) I ahewed that tho IISJ.D 
tactor .h1cb det.rained t~ Tarl.t1oD ot ,be ~D8tic oxoitation 
.peo tl"ll , at leut tor aaa11 % (X( O.4l. waa SD.. Becaua••~t o't tbe 

Q&OrotIoopl0 propt'rt1•• depend upou the nlo.t10n between 6. , J and 
TK/14/. whicb ahould be obanaecl by SO, these ~roaoop1c pr oper
tteB are .tronglt tntlu.noad by SO.for t and f. 111 tbo pr...nl "orlc. 
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COlIC Ws:rOI 

'fbe 1I'I>000..i ... ""b.UtuUCD of Cu tor 11 in C,(Cu1 _zX1...:)5 

r u ponnbl.o f or the srow:l.Ds ~b:r1d1...t1CD of the U ol.o'ron witb 
the oouduot:1on eleotro_ l.~ -to • aonotonou decn... t4 'he 
e_l ectroD1o ,peo.1.:t1.c beat oMtfio1eut t . 

'!b8 .tro. deorre.u. of t 1D the OOD,4eutrat1on ~. of 
.bQU~ ~.5 1D41oa~•• contiDuou. trans1tion tro~ tbe oODoaDtraied 
&Gado • .retea to .tat, of iDt• .ne4.1&h -...l.ence. A relOMllCe bebartor 
1D U. uu.l t7 <d .lAotroDic .tate_ aoocap&n1.4 ..Uh .uah • t.r&nAIi 
tJ.on /4/ .... not o1:.t ••rnd tl"OII '.,.01110 heat _'Ul."elMID\I. 
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paTypHoii lILleTH Y.o.CJlhllOil Tc ll;tOCHKoc'rll It Jleynpyroro pacccsuQUt 

1 -I CnnOItI"lK lle.il'l)(l IIOn 111 IlCOIlI)eJ)blDIiOM pflAC THepAbl X pllC.TBOP OD 

Ce( Cu 1- I NI I)!J """ O. O· x· I .0 . IlaCSlllo.naeMoe YHCItLIIICUUC llucnpmtH

tUI Dot,;.'rll II ~·.a.\·J IIoIICll' T I'n/HH..'HkOCTIl II PH ynClIH'IelUnt KOIUJ,CflTpaUttH lUi 

.h.wnl 11o'WIIIHII1\) ," ..... , ' )1.1 1" lJ l..IUOfU" n xapa)t'fepe ni!(')cxOAa. OT CIJCTOR

IHUI tl.OIlIlt'1I rpUllUIW IUluil tl.UIIJ,U-CI1 CTCMI". npu x-O,O )( CQCTOA IUtlO C 

n[l4H1\'.Y'fWIIIIII! II ,lJlt'II IIIU(-T I.1O l iP" x~ I ,0. 
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'I'rn ml i I Ion l t:IJm Kondo-Laltice to tn tcr:medisle 

VllI e rWl' !"' l Jl(l' i n Cc(Cul-xNix ) S Compounds 


l-l" ,lfi llr"(' lTIl-' nlR 0 1 th e magne tic su sce pt i b i litYt th e low t em

[lE'r:ll.u r., s pecific heat capacity and t he i ne l a s tic O('ul r on 
sca[ I ,-rin& hnve been ca r r i ed out on t.he con t i.nuou s solid so
lutilln Ct"(Cu t _ 1 Nix )& ' 0 5 x.,5 I. The anomalous dcc r pas e of 
the s usceptibility and of the spec:.ific. heat ca.pacity wi t h t he 
nickel concentration a.llows onQ t o conclude from t he Kondo
lattice system at xcQ to the intermedia t e va lence system wi t h 
x-I . 

The inve.stig~tioll has been performed at lhe Labtn ato r y 

ur Neutron Physics, J INR. 
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