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I. OruraBH Pd H pt c I aT.% Co .ffBJIJIlOTCB: xopomo H3BeCTIlliMlif <f>eppo­
.'

MaI'1mTHHMM CHCTeMaMR c I'RraHTCImMlI Ma1'HHTHl:lMlI MOM.eHTaMR, CBR3élfIIiHMH c 
3d -npRMeCnID. 3KCnepHMeHT~HO OOHapYMeHO, qTO MarHHTHOe cBepxToHRoe 
IIOJIe Ri Co Bpt OTplInaTe.7IDHO, B TO BpeMR .RaR na Co B Pd rrOJlOJltliITeJl1­BCT 
HO /1- 2. 3TO pa3~~e Me~ ~BYhm CHCTeMaMH ~o CKX rrop He IIO~­
.710 ynoBJIeTBOpRTeJIDHOrO oOhffoHeHHH. 

BCT ~JIR 3d-aToMoB orrpeneJIReTCH IIpe~e Bcero ,nO~pH3anHe~ OOTOBa, 
ROTOpIDt naer OTPImaTeJlllIIllli aroraa, TIOJIODTeJlnmrl1 BRJlan B nOJl8, ROTOpl:lH 
~ Co~ rrpeOOJlanaeT, Mo~eT OHTn ooyoJloBJIeH 

a) no~pH3arurett naemnax 48 -ôJleKTpOHOB (8J1eKTpOHOB npOBO,IUIMOCTH) 
H 

O) HeS8MOpOJlteHHUM OpOHTa.JffiHHM d -fJI0MeRTOM* 
~epHaa OITHH-pemeTO~HaR peJlffiCCauRff (CPP) KaR ~aMH~eCKHll rrpo­

necc ~aeT nOrrOJlRRTeJI1HYID KH~OpManHro o CBepXTOHRRX BsamAo~e~CTBHHX. B 
MeT8.JIJIax Cpp MOIKFro xapaI{lep,vt30BaTõ OnHHM napaaerpov - noncraarcã I{op­
p1!HI'R C (CM., HanpHMep, 37), xoropaa npa BtlCOKIDC remteparypax T 0:m­
sana o npeaenex orran-pene'rosaoã peJIaI\OELUIfI1[ TI npOCTHM COOTHOmeImeM 
C = TI·T. OCHOBHHe BRJla.1LH B Cpp naIOT ROHTaRTHOe Bsam.mnetí:oTBHe c :3J1eK­
TpOHaMH IIpOEO~OCTR II :3JIeRTpOHaMM OOTOBS (Clt)' OpOHTaJIbHHtt MOM8HT d ­
8J1eRTpOHOB (Copô)' H ROCBeHHoe BSaHMO~e~OTBHe co CITRHOBHMH BO~81lli 

(CCE). PesYJIDmpYID1llee saasemre ROHOTaHTH peJIalm8.IJ;lm (ee oõparuoe 3Ha­
qeHRe xapaRTepHsyeT OROpOOT1 p8J1aKOauHH) orrpeneJIJIeTCR COOTHomefrneM 

I I I IC = C + r::: + c:: + •••	 (I)
K opo OB 

Ilprr HJf8IillX TeMIlepa'1'Ypax (fi BCT ,., RT) Cpp neJl1>351 OmWI:1BaT1> onnoã 3RO­
nonenroâ o O~HM napaze rpoa TI' HO H B 3TOM c.JIY'Iae Cl'P M01ltfIO xapaare­
pnSOBaTlI OMOR I\OHOTauToit C. B OomeM oJIY1Iae CPP ~M8eT OJIOJKHl:üt xapax­

lE HaCSJllQIlaeMOe rrOJIOJirnTeJIõHOe CBe pXTOHIwe' none na Co BPd MOJKHO OCS'b.l1CHHT1, 
npenrroaosan, tlTO CMaI:. aTOMa Co c OI{pYJK,aIOIIUIMH ero aTOMaMII Pd aHTR­
tIJeppoMarmITa. ITpn aTOM MllrHHTHWí MOM8HT CO aHTlmapaJIJIeJIeH HaMarmIlJeH­
HOCTH oopasua, OTpmtaTeXDHo OTHOORTeJI1HO MOMeHTa Co.H BCT 
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Tep K 3aBHCRT OT COCTORHRH HAepHOn CRCTeMH B Ha~ane ~eJlaRoaunoHHoro 

rrponecoa H OT TeMITeparypu pemeTRH (CM. nonpOCSHee B / I). 
2. B HacTOHme~ paCSOTe rrpHBe~eHH peSYJILT8TU H3MepeH~ BOT H C 

.rvm 60Co B cI>eppoMarHHTIOOC cnnaaax ( )99 COr c x = Oi 0.2Pd1_xPtx 
R r. Oõpaana B Bn~e cI>oJThrn TOJIIItID{oí1 O 6-r8 MRM OO.nytlamrcr:. TerrJIOBmm 
He~TpOHaMR B peaRTOpe ~ rro~eHHH 60CO. HerroopenOTBeHHO rrepen 9RC­
rrepHMeHTOM oópa3nu nO~BepranHCLoTXHry B Ba~e npR SOOOC. 

~SMepeHHH rrpoBo~o1 H8 YCTaHOBKe CTIMH 5/ MeTO~OM H~epHoft 
opneHTaqKH. H3MepaJIaCL annSOTpOITHH yrJIOBOrO paonpe~eJIeHHR l-H8JIY­
~eHHH opHeHTRpOBeHHHX R,Uep 60Co rro~ yrJlOM 00 B HHTepBaJIe TeMIIepaTYP 
10+40 MK H BO BHelliHeM M8rHJITHOM rroJle BBH ~O r,2 T. TeMITepaT,ypa H3Me­
PHJlaCL ~epHHM TepMOMeTpOM 54~ • »~ HSMepeHHH ~epHOn cpp norroJID­
30BaJIOJI MOltMW'~POBaHHlifi sapaaar Me~o,n;a TepMOqHItJmpOBaHRH. rrpennoxerr­
Horo Itrre!HoM 6. MeTo~ OOHOBaR Ha ÓUOTPOM H3M8HeHRH TeMIIepaT,ypu 
RpHoT~~eoROn pemeTRll Me~ nBYlm SHa~eH~m rrpn rroc~e~OBaTe~LHOM 

BI~~eHHH li BHKHroqeHRR BHCORo~aCTOTHoro HarpeBa. PeJl8RoanRfl ~epHOn 

crraa-cncreas It HOBOti TeMITeparype I<pIfCT8JIJn!~ecRoil pellleTIrn ~eTeRTRpyeT­
C.íI no BpeMeHHoft Sa.BlIOHMOOTH anaaorponaa T -HsnyqeHIUI 60Co. Ha pac , r 

rrpe~eTaBneHa exaMa YSJIa T8ruIOOÓ­
MeHHliR-oópaaeu. TeIÍJlOOÓMeHHHR r H8 
cnexennorc cepeõpanoro nopouxa 00­

e~HeH cepeóPRHoft rrpOBOJlOROfi 3 o 
CepeCSPffHOn rro~o~on 4. R ROTOpoft 
MFlrRlIM IJ:PHITOeM npanaaaaaca PIOOJIe­
~e~ oCSpasen. OCSpasen o TerrJlOOCS­
MeHHHROM BO ~TOpOrrJlaOTOBOM ~epxa­

TeJIe 2 nOMemanCR B KaMepy paoTBo­
perras pe~prmepaTopa 3He - 4He• 

~ B~-rroJIe (~acToTa 10 r~) D MeCTe 
~ 

paorrOJlOXeIlliH nO,If)IOXRH c oópasuoM 
003,n;aBaJIOOr:. RBrymRott 5. ITapaMeTpU 
oMqTeMU BHCSpaHH T8KHM oCSpa30M, ~TO­

ÓH B Te~eHHe Boero qRI~a TenROOÓ­
MeHHMR HaxO,IUIJlOn rrpH TeMIIepaTYpe 
RaMepH paOTBOpeHRR, a HaMeHeHHe 
TeMITeparypu nponoxonRJIo TO~r:.KO Ha 

FPrO.	 I. CxeMa YSJIa TenJIOOÓMeH­ nO,1J')loJltKe. OnpeneJUIIDl.'ltk!M YOJlODHeM 
HHR-oópasen ~ PlSMepeHRR ~8HHOro.9Rcrrepm~eHTa ~eTOfl 00­
crrRH-pemeTo~Hon peJlaRo~ OTHOmeUPle TI» 7: ,r~e T­
(oóoSHaqeHRR B TeRoTe). npeM8HHaR TerrJ!OBaJI ROHCTaHTB OPlO-

TeMhl nO,IT,JlO1!I\8-TenJlOOÓMeHHRR. ITo­

f9b},Cllh~~Uii:U BHêTifrYi.---'"I IJ~~HWI ar.~'~eaollUBl 
1 5V)bJi~I~~~Tl='M 6 



CROnDKY TeunoBoe COrrpOTMBA8HMe rrpOBO~OKH RnpOE• MHOrO ÓOELllie Terr~OBO­

ro COnpOTllE~eHHR TennOOÓMeHHllRa (onpe~e~eMOrO COnpOT~eHHeM Kannqu) , 
~ = r~e C - s~eRTpOHHaH Ten~oeMROCTo nO~O~KH. Pac~eT­RrrpOB• Ca' s 

HM ouensa t: c:: O,I MC óWIa nozrrsepxneaa H3MepemrRMH c1"6ólCTPólM " 

T~PMOMeTpoM 5~cu , ;rr,;m: xoroporo TI = IO M1\~ npa 30 MK 71. B c.nyqae 
CHCTeMól, co~epxame~ I% Co, npH oueHRe Ten~oEoft ROHCTaHTól Heoóxo~o· 

yqHTólBaTo TaIQKe R.nepHyro Ten~oeMKOCTo 59Co, ~TO ~aeT ~ ~ I MC. 
3. Ha pno. 2. npe~cTaB~eH nBHMep no~eHHoft BpeMeHHoft SaBHCHMOC­

TH illIH30TponRH T -Hs.nyqeHHR 6 Co npH BBH = I,2 T. 3Rcne­B Pd99CoI 
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PuC. 2.	 BpeMeHHaR 3aBHqJ~OOTo aHH30TpOnHH 
B Pd99CoI (BBH = I,2 T, Ti = I6,2 MR, 
CTpe~RaMH rrORasaRól MOMeHTól B~roqeHllR 

B~-noXff. 

t,c 

r-HS~eHHR 60Co 
Tf = I9,3 MK). 

H EólRKID~emrR 

pHMeHT~oHóle' pe3Y~TaTól 6u~ OÓpaÓOTaHH B npHé~~eHHRX OilHHOBOft TeM­
nepaTYpól H H30~pOBaHHólX cnHHOB MeTo,nOM MHHHMH3aqHH 1('2 o O,nHHM rra­
paMeTpOM C. Heoéxo~e ~ WI~3a Ha~~HBff Ti rr ROHeqgaR Tf 
TeMnepaTYpól paCC~TólBanHCo H3 paBHoBeoHólX ~aQTRoB BpeM8HHoro OneRT­
pa. Oéa npR6~EeHHR ,narrH pe3Y~oTaTól, OOBn~aIDmae B npe,ne~ax TOqffOCTR 
aRonepRMeHTa (RpREBR Ha pRC. 2). YCTaHOnneHO, qTO npH BEH> 0,5 T 
ROHCTaHTa C ~OCTHraeT BólC01\OnO~eBoro npe,ne~a. B Taé~ue rrpHEe,neHól BCT 
li C, no~eHHóle E~aHHO' paéoTe. 3Ha~eHHR BCT cor~acyroToR c H3BeCTHH­
MH H3 ~TepaTYpól 2,8,9. SHa~eHHe C ~ 3ia~HTe~HO OT~~a­Pd99CoI 
eTCR ~T Be~Hfm 6.Io-4 c·R, KOTOpaR c~e.nyeT HS 19, r,ne TI OUeHH,Ba­
~OCO HS H3MepeHHR ~peMeHH cnHH-cnHHoEo~ pe~aRcar~H T2 (~W Ha 59Co). 

Taémma 

x o 0,2 I 

BCT(T) +2I,6(5) +IO,5(4) -I9,3(5) 

c (c·R) 4,9(3).IO-3 4,6(8).IO-4 8(4)'IO-5

~'ij HeOEH~aillUiM pesY~oTaToM HaoToR~en pa60Tól RBnHeTCR oéHapyzeHHoe 
pas~~He Ha ,nBa rropR,nRa ORopocTeft pe~aKc~H ~ npRMec~oro aTOMa Co 
COOTEeTOTBeHHO E Pd H Pt • C ~pyron CTOpOHH, OROpOOTo CPP 
( g2TI T)-I (r,ne g -~epHHR g ~RTO~)~ R.nep MaTpHqól B ~c­
TólX Pd H Pt rrpaKT~eOKff o~aKOBa IO, I • C~e,noBaTe~bHo, Ha6~ 
,naeMYID pasHHUY B CKOpOOTRX pe~aRo~H 60Co E Pd H Pt H~~SR 
06~ROHHTo TO~oRO pa3~HeM a~eRTpoHHHX OTpYRTYP MaTpHU. ITp~HY, rro­
BH~OMY, HYEHO RORaTo B crreunWHRe BSaHMo,ne~CTERR aTOMOB Co o ORp,y­
~eHHeM, KOTOpaR OT~eT~BO rrpORBnReTOR B H3MeHeHHH 3HaRa BCT ~ Co 
npa nepexorte OT Pd I< Pt . SaMe,IJ,JIemre cpp Co B Pd no CpaBHeImIO 
c pt rrpOTHBope~HT IIpe.rurO~OJKeHMID o H8SaM0P0)K8HHOM OpéHTMoHOM MOMeH­
Te Co B Pd RaR' HCTO~Re nO~OXHTeRDHOrO 

KY OpéHT8JIóHW1 MOMeHT ~OJIllteH TéUUt8 BHOOHTo 

AnTOpól C~HTaroT CBOflM rrpRRTHHM ,nO~OM 

M.WHHrepy sa rrocToRHflHt HHTepeo R pa60Te , 

OBepXTOHRoro rranR, rrOCRO~­

BRJIa,D; B CPP tOM. (I». 

BUpa3HTD 6~aro,napHOOTD 

IT.ManHHCROMY sa rrpRrOTOB­
~eHHe OépaSUOB, C.KarrycTe H T.]elliHepy sa rrOMomo B rrpoBe,neHKH 8RorrepH­
MeHTa, 8 TaR)Ke E.C.]yMen~ 38 rro~e3Hue oéo~efIHR. 
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6apTow M. ~ AP·	 60 P6-86-357:1 

;I 
RAepHaR cn~H-peweT04HaR penaKca~~R Co B (Pd 1- x Ptx)99Col 
np~ CBepXHH3K~X TeMnepaTypax 

60 npoBeAeHO ~ccneAoBaH~e BpeMeH~ RAepHOH cn~H-peweT04HoH penaKca~~~ 

Co B cnnaBaX c r~raHTCK~M~ MarH~TH~M~ MOMeHTaM~ Ha OCHOBe Pd ~ Pt 
.".> np~ TeMnepaTypax 10f~O MK. 06Hapy~eHo pe3Koe YMeHbweH~e BpeMeH~ cn~H­

peweT04HOH penaKca~~~ np~ B03paCTaH~~ KOH~eHTpa~~~ Pt B cnnaBe:1 (Pdl-xPtx)99COj, TorAa KaK CKOpOCTb penaKca~~~ AnR 60co B 4~CTwx PdI) 

'I 
~ Pt npaKTH4eCK~ OA~HaKOBa. np~4~HY RBneH~R, nO-B~A~MOMY, HY~HO ~cKaTb 

B cne~~$~Ke B3a~MOAeHCTB~R aTOMOB Co c oKpy~a~~eH ~x 4acTb~ Kp~cTann~4e­

CKOH peweTK~. 3aMeAneH~e cn~H-peweT04HOH penaKca~~~ Co B Pd no cpaBHeH~~ 

c Pt npOT~Bope4~T npeAnonomeH~~ o He3aMopo~eHHOM op6~TanbHOM MOMeHTe 
Co B Pd KaK ~CT04H~Ke nonO~~TenbHoro cBepXTOHKoro nonR, nocKonbKy op6~­
TanbH~~ MOMeHT AonmeH TaKme BHOC~Tb BKnaA B penaKca~~~. 

Pa60Ta B~nonHeHa B na60paTOp~~ RAepH~x np06neM OH~H. 

Ilpenpanr 061>eIJ,HHeHllOro HHCIHT)'Ta snepuux HCCnenOBaHHH. ,ny6Ha 1986 

nepeaOA aBTopOB 

p6-86-357 
(Pd 1_x Pt)99 Col 

Barto~ M. et ai. 60 
Nuclear Spin-Lattice Relaxation of Co in 
at Very Low Temperatures 

Time of nuclear spin-lattice relaxation of 60Co in 10f~0 mK tempera­
ture range has been investi~ated in Pd and Pt based alloys with giant 
magnetic momenta. Abrupt decrease of spin-Iattice relaxation time has 
been observed with increaslng Pt content in (Pdl-x Ptx)99COl alloy, while 
the relaxation rate oF 60Co In pure Pd and Pt is practically the same. 
The reason for this effect seems to be in specific mechanism of interac­
tion Co atoms with their crystal neighbourhood. Decreasing of spin-Iattice 
relaxation tIme of 60Co In Pd in comparison to Pt is in disagreement with 
the supposition of non-frozen orbital momeritum of Co inPd as a source 
oF positive hyperFlne fleld, since the orbital momentum should also contri 
bute to the relaxatlon mechanism. 

The Investl~atjon has been performed at the Laboratory of Nuclear 
Problems, JINR. 

Preprint of the Joint Institute for Nuclear Research. Dubna 1986. 
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