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Pressure 'effects on the Curie temperature Tc and the spontaneous magnetization at OK, 

(Jo, are reviewed systematically. The materials concerned are Ni-, Fe- and Co-based transition 

metal alloys and the intermetallic compounds between rare earth metals including Y, La and 

Th, and Fe, Co and Ni. 

Experimental results of the pressure effect on T c, L1Tc/L1p, for the alloy systems are 

similar to the results of the compound systems, when L1Tc/L1p is considered to be a function 

of Tc. The results of the pressure effects on both Tc and (Jo are analysed on the basis of the 

itinerant electron model. Finally the pressure effects on the magnetocrystalline anisotropy and 

the internal field, and some materials for which the pressure effect is to be investigated are 

briefly presented. 
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Table 1 Summary of high pressure technique for the study of magnetism. 
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~C'if>7.> l, it.:~~Q):f;ij'jc l"'n'1$9jfijfftt~.ttt 

IrlLMF~Stt.AT './V.A~ Be-Cu t.J:c;6S0-~C'if> 

7.>. l;6> l~;fS!.;6$~Stt#:C' ilS -::> L t" iIIlIJ'Ei" 7.>~ttfit 
i t.:I'1i!l~J'E'f-~;6s111ff~S~B':Jt.J:~~ c rEfH~B':JlrStt;6slR 
Il9c ~ n 7.>:i;lll-f;- c C'I'1, ~~~#~ 1Z5j1j l L ~lR l L J: ~, 
L c ~#l1jJlJit L:to <. 

Il1Iiff~~C'~IlJ~t.J:Q)I'1, ffn~J'Et.J: ~'ll'1ffn~iE 

Ir ~ -j ~'i1 (ffn'" / ;I. - 31) C'ilS 0 ;6S, en t, ~:f;i~ 
mclL~litJ.lit.J:Gt.J:~,. t':citli, 1!£!.ll..C'I;t)E!i{i;$ 

~j,t (Sn tJ. c), ... './ jf:::. './fvi!I'1 ~!.ll.. ~ 1'1 ~ t.s!.ll..N:iJij 
IHJ, 7 './\::")\.IMC'I'1 Xfvi!lr~7.> NaCl Q);jI&.T)E~Q) 

iIIlIJ'EQ)f1f:Jf.I t.J: cC' ilS o . 
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IHtmM,¥imt,ilSo. SttQ)ffn~*1L t~~t.J:ll1Iiffft 
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t-F), Paureau G 8), (2) ~lffil. ~ 1'1 ~ ~ C' 100,...,600 K <' 
G (" 1'1, ::::';1:1:9), J.P(* G 10), Kawai, Sawaoka G 11), ( 3 ) 
1400K <' G("i C' (~!.ll..?iiiff) 1'1, Leger ;12), Brouha, 

Rijnbeek GI3)C'if>0. ~ GlrSttlrrllhL~LA,l3i 

t:'~ffl ~ n L ~ t.: jJlJff~#Q) il't~~ Table 1 IL i c q) 
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tJ;tJ ~ nL~' ~ iI>"1 C'1;t "1 c O)L~' tH '. td!. D 0) IZ 

5tC'O)m~:nH>tJ I) ~.; n n'~. 
Table1 C'J1;:~'tffiUl(f/lHlffilrbt::"'Lm1rLd::o)l;t, 'ijl; 

EETO)~lltfi<#tttJ;il11iEETC' c oj tJ. ~ iI>, "1 t:: m3{ta':J!j$ 
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EEnTO)~~ttf*O)~3{til!lJ:;Ec t... LI;t, (a) ;f. "" ~ -

.~ T c, (b) !3~~1~ (iI!IJ:;EC'IH~;f!:l~f~) O)=-:JM~ 

tJ £*C', -f0).(fu ( c) f.!i~~3{tJltjjtt, (d) Pl$li!H~, 

(e) !:fJttr@l1JTtJ;as ~ . .filijf.? 0)ltil:*4i"'30)~3{t~- j /' r 
O)5t:ffi'lr ~ t... L l;t (e) tJ;i;',~C' as ~. ~:II(t::Hr l;t (a) 

tJ;-*$~" "1 t:: (f ) ~3{ti1ttJLtJ#Ir~'1e J::.., LI;t Tc 0) 

~Ir tJfiJm~n~ c c tJlr, ~tt~1ltIl!k:'t~fW~O)t:: 

O)O)iI!IJ:;Eflc t... Lli:~* tJ;as ~ 16). 1lW:;E~O)~~'i "Cn 

-'CnO))(:~, "1t:: (a) - (c) Ir-:J~'LI;t~1~9t§l7)Irt9> 

"9'1), I: I: C"i~8l/}t!.fjle c cO)~, . 

(a) Tc 0)~lrl;tt!l;f!:lm1~0)~~ ' mWfi<#, m3{t 

llt~ Ie W oj !li~ 0) fum (t:: c ~ liltil:*4"1 t:: Ii -IT - T =:J 1 
JvO)!3 c . ~1i]~~18.19), ~ffjlJ~3{ti1ttJLttI~*20), M:m 

O)1l!3{ti1ttJLtJ. c), ( b ) ~nlitle J:: ~ iI!IJ:;E~j21.22) tJ as ~ 

tJ;, $ < l;ta3{t~;lt,;!~lr J:: ~ ~*O)iI!IJ:;E23,24)C' as ~. I: 

n .; IH' bli~~iI!IJ:;E~ C' as ~ iJ( ~ffjlJ~~O)iI!IJ:;Eip'; 

~n~O)~;r.t~ m ~'Llfl!~'t ~ h~25)iJ; as ~. ~ffjlJ~~ 

"CO) tJO)O)~,*cl;tJlIHe, EEn~~~fflt::tJ. < "CbEE1.J 

~*iJ;* 'i ~ h~ C' as ~ . (c) ~f~~~hfi'ij c I!IJlEhfi'ij 
C'O)m1~Jl:!J~J::IJ*o)t::~J26)tJas..,t::iJ), ~;aC'li rJv 

::7~271lrJ::",L~'~o)iJ)$~'. (d) l;t Mossbauer ~* 

0) iI!IJ:;E28) Ie J:: ~ . 

J:~cO)iI!IJ:;EleMt... LO)EEnO)*t!! ~ l;t, ~,< l~ A.m3'E 

.letJJ::~~ *"1~lehL(d)Mca*fjL*t!!<, 

~~'C'~15-le J::I) (a) C'as~. ( b), (c) "1td£~C' 

( a) O)=-:J!;l: 1~I~fpJfilltc~' oj c 1:;:' ~, fl§bEETO)lft1tt 

m3'E-A\!:iI>'; h ~ UJJlUlEEn~*"1 t::liEEn~5t c tJ Il¥ 
lin~ <" ';~'O)EEnM~b';t~iJ), 'ijl;EETO)lft1tt~3t 

ret... LP ~.I'{':;; j - ~ O)cniJ)EEnldN~iI>, "1 t:: Ii EE 

n~*~3tre't ~iI> , c~' oj m3'E§f:Hrli (~.Gli~tt 

O)~15-O)(a), (b), (c)~li, c <lrl:nlr~Lli"1~ 

c;,!5~n'~), +5t~~tJ.EEnf/lHlffic hLJ::~'. ~ 

O)t;:o)lr •• .; 0) mUle -:J~ 'L :m«~ -ttL~'t;:t!. < 

c, (i) Bridgman 0) ~ A r /' - Y ~ /' ~';r.t:l11'lEE*iI>'; 

r't 1 7'C' ~f*EE~ EEn~*lr?!J. < h~10,18,l9l, (ii)::7 

* L. L. "f~~c 1,' oj Q)li, ~,'9 L.. t>lJtrJ~;b~~!i!atfllij1 
"f tJ: ~ n t.lI! tJ: '" 6'.l. L. c -a-:@; '* L.. tJ:!, " L. c -a- ~ T. 

Fig. 1 Clamp pressure cell for the measurement 
of pressure effect on Tc or resistance at lower 
temperatures below the room temperature, 

Thermocouple 

-II----Prirnary coil 

~~qt=:==Sample 
I' Secondary coi I 

~~~=rr--Heater 

Fig. 2 Cubic pressure cell for the measurement 
of pressure effect on Tc at higher temper .. 
atures above the room temperature. 

:;; /':t':J.];r.tll,27) (Fig. 1 $Jffi) :toJ::a (iii) IJ~~~'ltil:*4 

£~!:fJJC"'$lLffl-:J--:i2l7-12mm O):rz::J.]f*O)EEn-lzJv~ 

;f. "" - 1::-::t ::7 7 /' 1::' JvC'fIj3'th;r.t (Fig. 2 $Jffi) 0) 3 c 

:to I) C', *~7l<EE, 1ff'!7l<EE:to J::a~f*EE;tmEE~ITtJP, 
!litE 4. 2-700K, EEn~il11i~+ kb** O)~#TC'iI!IJ:;Et... 

L~'~. Fig. l l;t, *.GiJ)m~'n'~1J:£~il11iEEm::7 

:;; /':t';r.t (Table1 lel;tI:O)1!;Mlim~t...L~'tJH EE 

n~*C', ltil:*4£O)~~~~~tJasb-ttO)-ttk. 7':;;~ 

iJ;~3{ti1ttJLmO)t::O) ~ - V~o)~;b;$~'iJ), *I)~;t L 

Tc O)EEn~*lrtJm~'L~'~. EEn'?) j-~ Sn c 

ltil:*4 (sample) ~ * 1)"1 0( =:J 1 Jvl;tEEnle J:: ~ Sn O)MHi; 

~~~~lltil!lJ:;EO)t;:O)O) tJ 0)C' as ~ . 

** ilk jfr Ii EE jJ Q) .II! {ft c L.. L Ii IU .II! {ft Q) ,<: ;;r. jJ )v 

(Pascal) -a-fiI!? L. c let .. ~ L 1,' 7.> ;b~Jt iti.t#~ Q) t.: ~ 
Ie kb -a- JIll,' t.: , 
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Fig. 2 l-i Fo!I t, <. *~ G 0) lVf3'\';~C' 4';L - t: ';I ~ 7 ;/ 

1::·)t.-~1ii5) (l'$pSl1!m DIA-6) cple*JI.~:i6tsEEjJ-tr)t.-O) 

mmz~C', ffllifilli2!;!i'i;le J:. 7.> T c O)EEj]~J:I!Ul'lO) 'b 0)C' 

il57.>, ~1*~-1*lc97.>c-:ill 7 mm O).lz:jJ1*IOJ 7.> , 

p, 399 O)JlJ1Jl±IC:i1!S«-C:l(H't.:;6~, bnbnl-ijffi'~ Fig. 1 

O);f EEjJ?G~, Fig. 2 O);f -tr)t.-c llf-a:5t!1-c(" 7.>, tJ 

::10, Fig. 2 O)~~, 1Jo£El-i!Sl1*ffC'i57.>;6~, mtEhoEE 

:lJJ:.\t=:!1lC JlE!. 7.> c i'fft*ff:boEE;6~PJI11l-c il5 7.> 6), 

~ *~u-~~m.~-~~~~ff~ 

~*~~~*S* 

li!H~1*O)EEjJ39J*O)T- jll-i~*C' il5 7.> ;6$, -cnl-iOOI 

5EO)X':t~c T 7.>mt~:!ll:;6~~;fjJ'{c P? J:./:? tsL 6X':t~!Jt.ljtt 

t.: 7.>m~1*O)fm!J'M~~(,' c:. c Ie J:. 7.>, *m-Cl-imtt1*O) 

tJ;6>C' 'b-.lZ5!1imtt;f~T 'b o)lLm5E~ -It-C~ ,t.: t(.~ ,t.: 

;6~ , -cnC''bj(;*O)~~~b-lt;6>GT7.> c~(," L;6>L 

tJ.;6~ G, ~1*Hjj;~ 7.> c -cn-t:'nO)OOI5E:lfrO)OOJ5E*6*I-i 

!Jt.l.~B~-C'b~G~o)%C'*.~IL~c~Gn7.>O)C' 

IHH';6>, ~ t.:l-i ~ c ~ G :h}J ~ ';6>, c~'? c:. c ;f*~ 

GI-i EliJ'i~;Z. -"(("7.>, Lt.:;6h-C, *mC'I-i5!1im~;f~ 

T ( i) ~~~~5[;*;f1);-ts~~c (ii) ~~5!1imtt5[;~ 

c~±~5[;*c 0) ~ ~ rdl1~~!Jt.lc ;f.:l:t.: 7.>=-::>O);f.±c 

L, ~O)T- jlO)~~ C'~7.>~!1*.~lC~c~kM 

*c -cO)$!lf;fR;f QrFJIJii~~1rL, -c~, <. c:. c lCT 7.>. 

3.1 ~~~~ . .g~ 

3.1.1 4';L ~ - ,~O) EEjJ~J* 

Fig. 3, 4 1C Ni-Rh ~~O) @j c.filIi;iJ;18), Nio,mPto.571 

O)m1~0) Arrott plots* ;f~T30', T \" b;6>7.> J:. ? Ie, 

ilIJ~O)T- jI;6> G l-i -Co) ~ ~ 4';L ~ -J!~, Tc O)EEJJ39J* 

LlTc/ Llp ;6$).K~ 7.> ;6;, ~~'H lm L t.: J:. -5 Ie 1 kb -c 

0) T c (OOI5ER,O)5'l-f\Mq~t~;fllli7.> OOI5EiilliOC) ;flk~7.> 

t':~O)T-jlC', LlT c/L1p aEEjJ;f~x. -CFo!l;fjJ'{tJT'-jI 

~~ c~-C*~7.>, 

Fig. 5 1-i Ni 0) LlTc/ Llp ;ft.l;~c L -C Ni-Cu**, -V, 
_RhI8,3ll, -Cr, -Mn32), _PdI8,31,33), _Pt30,3ll , _Fe I2,34', 

-Co12l, -Fe-Mn (35[;)34), Fe-Pt, _Pd35) Ie -::>(, '-CO)$ <. 

O)lVfJE-c~ G nt.: L1Tc/ Llp O)~~M*;f Tc O)~)j&c 

L-C~c~ft'bO)C'il57.> . ~~r;~Gn7.>M*O)~c~ 

lCA7.>ilIJlC, ~~~.lz:~~GL1T~L1pO)mO)M-::>.~ 

* c e -e 0) Arrott plots Ii EE.1.J T -e mit; rl!! ~ i: 3jH!:> 
"C (" .0 iJ, '" mj~U1U: (" it. .0 ill, Illl [j Arrott plots c 
i!¥ N -e t> 'if; ffT 0) iJlIJ)i: t;:!1 iJ, '" li'1i ~, L1Tc/ L1p i:3R 
~ .0 1i #./9) t> if., .0 . e n IH' ;b Itr.Jl ~ it -e il5 .0 . 

** m~"'o):7')lI-:t-e Ni i:~~"C Ni-Cu 0) LlTc/ 
L1p i:iiHJJ3R~ t.: 0) Ii Okamoto ",20)-e il5 .0 iJ~, 1C 
~ IS) C' lij'!fiJtIJ)i: L.,"C~' 7.>. filiIHH1J;b, '" ~'b..,"C 
~, ts. ". 

~ 
~ 140 

~ 

~ 120 

~ 
o 1 bar 
• 5.9kbar 

] 100 
~ ~~~~~~,~~~~~,~ 
-.; 330 340 350 520 
Cf) Temperature ( K) 

Fig. 3 Self- inductance as a function of temper­
ature at normal pressure and a pressure for 
Ni90Rhi0 and Ni80Rh2018)_ 
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" 
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Fig. 4 Arrott plots for Nio.mPto.57130)_ 
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v Fe-Ni,-Ni:-Mn 

1000 
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1500 

Fig.5 Ll Tc/Llp as a function of Tc for iron 
group transi tion metals and alloys, See the 
text about dotted line in this figure. 

le-::>~ '-C :i1!S«-c;to ~ t.:~'. £~c tJ. 7.> Ni Ie -::>0 '-C~J;f 

c7.>c, .*EEa5'l-lC~N~:IJ~O)~ff~.lCJ:.~-C 

20,.....,SOkb ~C'O)~1*ffTC' Leger r;12>;6;00I5EL-C~)7.> 
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tJ!, 50kb <: G~'"1l:'I;t Tc l;t p leltf91Jl/LlfItmG-c~' 

OQ)l:' ATc/Ap 1;t-~a-:Jle~;I:.,?, UI't>Mt7l<£Ffl:' 

Q)fjR~ .t~'-!H·~G-CPo*. 50kb Qt.I::l:' ATc/tJp 

l;t PQ)lfItm~ ~ t>le~j)-g olllrliJ~~G n'O. CtJ, G 

Q)C~tJ>G, ~jffi ATc/ApQ)fjRtJ!~15-~nt.::Ii!t;~lel;t, 

~.\JUtJWT'?I=~tJ!tJHR'?, -~a-:Jle~;I:. ~t;:t>Q)l:'iO 

,?, MX/SQ)tJIllJlff:1J:IW*Ie1§~-g 0 t> Q) ~ G -C J:; P. ~ 

lel;t ATc/Ap HE:1J~?t~ D¥~C ~ tJ$iOo Q)1;t CQ).t 

oJ tJ~,*~~~, {;$:flllU1i~ (volume compressibility, 

$Ie compressibility) "1c-·-:>p-ciE~ :liUJ C'le5lmG 

-C iO 0 fjRili, p->O Q) ~ ~ Q)fjR, "1 t;: l;t zero pressure 

compressibility ~D¥lin-c~'oQ)~ fiij t;~,*l:'i07.J. 

G;O>G~~Q)~§5<iI~, ATc/Ap tJc'Q) Ff.:1J{ft#!e rliJlj" 

G ntd;I1i~IeI;t, -cntJ '? Q)Jtgjl;j~~;t oi;',J!tJ!iO 0 C 

~~~Ml:'~,?, •• a-:J~~t>i07.J~ 

~-C~~t>~le~G-C, Fig . 5 ;O>G~Gnof.!1*~ 

1ii~.~ Ie G -C ~o ~ iJ>tJ '? 37 < ~ 0 C ~ iJ~:b;O>o. QJ. 
~ ATc/Ap tJ ofIH;t1!1i~-g O. (i) Ni l:'1;tiE. Co l:' 

l;t 60 kb l! t> tJ:to 0 ± O. 5 deg/kb (Leger G). Fe l;t fiij t; 

< Leger Gle J:; 0 ~ 20kb ;l:.l:'IHI~ ~c 0, -cnQJ. 

..I::.Q)ff:1J lctJ o~, f.!1~Wc:1i!lg (a .... r) Q)*~ ~'f:1lQ)ff 

:1J:IW;~He;O> < n -C OOJ iE l:' ~ tJ ~ '. (ii) Ni-Co, -t$Q) 

Ni-Fe l:'1;tff:1J~*I;t~'~t;:~*~ < tJo. (iii) Ni­

Cu,-V, - Cr,-Mn,-Pd,-Pt,-Rh ~~Jf.:l:'I;t Tc tJi~?P 

-go~~I;tiEiJ>Gf:1lleWc::bo (Tc ~j)I;t Ni :m.Q)~j) 

le~JZ). -cQ)?!>, e EIJQ) -Cu, -V, -Cr, -Mn, -Pd 

Jf.:"""EI;ttJ>tJ IJ Tc t)i{g; < tJ 7.>;t """Elll~ Tc !cltf91JL.,"LiI& 

j)G -CPo. cnG Q)?!> Tc ilqll;r lOOK #i!iiJ'Gtt 

?tiJ>hG, ~~1fjRtJ$:I!fe*le tJ ~ t;:#;' ~~j)-g olllrliJle #;, 

7.>Q)tJ~ -Pd Jf.:l:'iOo . Ni-Rh Jf.:t>MrIiJ~ G-CI;t -Pd Jf.: 

~fiij t;l:'~o. Ni-Pt Jf.:1;t Tc ~j)~ ~ t>le$ml~j)l:' 

iO ,?, G;O,t>-cQ)~j)~,;t*~ <, Tc->O**#i!il:'I;t ­

~~~Je ~j)~tJs *~ < tJ O. (iv) (ii) Q)fNiJ¥&~ ~~, 

t.: Ni-Fe, Fe-Ni-Mn, Fe-Pd, -Pt tJ c ('i7 EIJ) l:'I;t, 

ATc/Ap Q)fjR!;t Tc Q)fjRl:'"1 ~ 66 0 ~ Ill;r---:>Q)!Ifl~..I::. 

Ie ~ ,?, (iii) l:'X/S/'(t;: Q) ~ ;I:. t;:.\JIjQ)ttlC ~ G -C ~'o.t ? 

l:', ~j)~t> Tc Q)*~~'~ C6l:'retle*~p . CQ)Jf.: 

Q)~~fjR(J)~*I;t 8.5deg/kb l:', *tfGQ)moilR'?l:' 

1;t~*1tt:i:~~'? ~,*l:'I;t~~~~~~t:jJl:':I&t>*~~, J:; 

* .~ <? 0) ~. JLI- 7"<: O)!i!!l ~EE C fft 7.kEEl' <: 0) ATc/ 
Ap Q)~ t> Ii l;r-~ L., '0' Q. (tlJ* J:; IJ Q)~i~ , :>c 
iI1t32) ~p.« . ~t£j)!:mi1l'f11i,*,) 

** -;%-~*<: Tc->O c tJ. Q~JiX, -a HfU. Q c'MlSf!£ 
:lJsfl'j~"9 Q ~3HIlJiX CF (critical concentration) iii 
< <:Q) ATc/Ap b ~~T Q J:;? II:: ~t£m:'!l1t!liIf'9E 
~1Hi <: if> IJ, Fig . 5 <: b :b:IJ' Q J:; ? II:: ill iii ~ < 0) 

1l!iJ~:IJ~ITtJ.:btl, -c~, Q, 

?l:'iOo . 

~~Ie, Fig. 5 le5ImGt;:~~Jf.:Q)f.!1~m:~I;t Fe, 

Co ${;$:~~v'-C, f. c. c. l:'~ ,? , b. c. c. Jf.:1e--:>~'-CQ) 

ATc/tJp Q)"T- fJ (J)3C.lEili4-~-t!O&."J!~.~? 

3.1.2 0 K l:'(J) El ~lttHt(J) ff:1JM* 

~MQ) C UJtJ! G, §I~Sftl;t5iSttfNi~Q)~IC~-g 

o t> Q)l:' iO 0 tJi, ~ < Ie OK l:'Q)fitiiJi1[J! l:' ~ o. jffi 

'm', ${lr~:It~t;: '? Q)Sftl:';f<66, f.E~Q)ilffi.If, OK l:' 

Q)-cn-cn~ IJs, lJo ~:tf< . ilili~"T- fJQ)-f91J~ G-C, 

Fig. 4 l:'5ImGt.:Q)~fiijt;~tfG50)Q) Nio.502Pto.498 Ie 

--:>~'-CQ) Arrott plots ~ Fig. 6 le~-g. Fig. 4 ~ 

Fig. 6 ~lt~o~Mtfl:'I;tP~-iEII::G-CT~Wc:;t,~ 

tfl:'l;t T~-iE (c C l:'1;t 4. 2K) Ie G -C P~Wc:;tt;:~ ~ 

Q)"T- fJ l:' iO O. tJ:to 4. 2K Q)f.!1*~ OK Q) -cn~ G 

-c~'o .Fig . 5 l:'5ImGt;:~*4Q)tJ;O'l:', lJoQ)ff:1Jf*-~ 

lJo-1 (AlJo/Ap) iI~;f<66Gn-c~'ot>Q)IL--:>~'-CQ)f.!1*~ 

Fig. 5 ~ fiij t; < Tc (J)~~~ G -C Fig. 7 Ie "1 ~ 66t;:. 

Tc Q)1}!I~~~;t -C"1 ~ 66t;:Q)I;t ~i1SQ) .mle J:; o. 

t;:t':ff:1Jf*-~Q)fjRl;t~.aIH:He :bt;: ~ n' 0 Q)l:', ~fdll;t 

~~§~'? ~ Gt;: . 5ImGt;:Jt~~, Ni-Cu (Fujiwara 

G 57), Ni-Pd (Fujiwara G 58" Beille35», Ni-Pt (Alberts 

o 1 2 3 4 5 6 

1O·3H/ M( H, 4.ZK, P) [ernul 

Fig . 6 Arrott plots for Nio.502Pto.49830). 
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Fig. 7 lJo-1 (tJiJo/Ap) as a function of Tc for '] 
iron group transition metals and alloys. 
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G30», Ni-Fe (Kondorskii, Sedov39), Kouvel, Wilson'O», 

Ni-Fe-Mn (Nakamura GS5» -e357.>. 4. 2K -ecDlfJ!jno 

fitiliXili!: 30, 33, 39) -e357.> . .f:tLB7'~cDXiIi!:cD{iili, 7'~ 

~t!, tJ:H/IHMJ~Ii':J~~:rl:~~-::>T, as cDEEn~ 

~ cD iffitlt ~f?iJ> G mno Ld.:: <b cD -e 35 7.> . as cD EEn ~* 

cD~~;bIjH'(f-e 35tLI;f, mnofitic ~~fiti (4.2K) c I;tJ:: 
<-i!cT7.>J::-j-e357.>41l. tJ::to, as cDEEn~*cDi1ffi.lt 

-ttxf?iJ>Gli, c:.c:.-ext~t.:: aocDEEn~~;b~*i7.>1;~, 

~'i-"? T c cDEEn~~41l<b*~GtL7.>. c:.tLGIL~L., 

TcD~n~Ii':J~~:rl:li Bloch cD*B1l-4.2S);b~~L.,~' . 

Fig. 7 iJ> G <b Fig. 5 cD:lillj'~" c ll'!!:f*le, iJ>tJ: ~ i c i 
-::>t.::Itii*;b)~GtL7.>. TtJ:b'!:>, (i)Ni, Fe,Co cD${;$: 
-eli ao-I (Llao/Llp) cD~IHll.-e35~, L.,iJ><b:;kilt~Ii 

I~I~ ll'!! t. -e35 7.>. c:. cD:;kilt ~ cDBle"?~ 'Tli LlTc/ Llp 

cDMrtuciJ>tJ:~ii't7. (ii) 5IJtlLd'::T~TcD~si2}f<:-e 

Ii, ~le"?~'TliT~Ti'l.-e357.>. (iii) M~.X'-tfitili~{;$: 

c L., T LlTc/ Llp cD~~J:: ~ <b .I:tii~1i':J Tc;b~~~' c c:. 6 
iJ>G 1&,~Ie ~tJoT 7.> . (iv) Ni-Cu, -Pd (c:. c:. i-eli 

LlTc/Llp c ll'!!:f*), ~ G Ie Ni-Pt c :='"?cD}f<:IiI~I~-"? 

cDEIiI~IO'J-::>T~1tL.,T~'7.>c 77-T J:: ~.f: -j-eil57.> . 
(v) Ni-Fe, -Fe-Mn *Ii, J:llc.cD~si2c li,glj-eli 35 7.> 

;b~-'Plj:~ LlTc/Llp cll'!!:f*IL-"?cDEIiI~le td-::>TWc:1tL., 
T:to ~, ~¢I-e1i'z:~li':Jle Ni-Cu tJ: ccD}f<:J:. ~ *~X'-twcD 

±tltJoli T c cDjj1Ijlt'c c:. 6~>Gfmi -::>T~'7.>. (vi) Invar 
~Sil:-eli LlTc/ Llp c ll'!!:f*Ie:;kilt tJ:i'l.cDw~ c 7.> 1;;, CF 

].1i < cD (Tc--'O) Ni-Pt <b 1~1~ll'!! t. < G ~':;k~ It' . 

BJ:i c ~ 7.> c, Fig. 5 cD LlTc/Llp c Fig. 7 cD 

ao-I (Llao/Llp) 0) Tc -ttxf? (~JlX-ttxf?) IHl~'Iel1cL.,T 

1m~f*-etJ: ~.f: -j ft, cit' -j c:. c-eil5 7.> : i!F1t'TVi-j 
c~~';b;, ~U~,*Iiffi!~'c :"i§X T J::~' . 

-3 

Fig.8 a5-1 (Llas/Llp) as a function of T /Tc for 
Ni2S ). 
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tJ::to, lfJ!jnot!cDc c:. 6-e<bktLT:toIt't.::;b;, ao cDEEn 

1It!c5t Llao/Llp l;t~n~li':JlL~lIiUl!nj'gc~a"? < . 
~1Ml ' *~7t1:O)rnnX3) Ie M~le c:.cDc:. cli(;j;L.,ktL 

T~G~ .f:cDa<b."?~cDrnnX~35-::>k~ *MIi':JU 
JjX ~ ~77- c .f:O)JlXJ/j-et.:: at.:: 1151 Jtlle tl:I ~ tL Tit' 7.> cD 
;b~ , Tange, Tokunaga cD Ni Ie "?PT O)5!fljIJl!n~O)rnn 

X 25l -e it> 7.>. Fig. 8 Ii ~ G cD 5!f/ilJS~cD i1ffi.st-ttxf?O) T 

-11- ~ as cDEEnf*~lc~%J:L., T T /Tc cD~~c L., Tft/i 
~ ,t.:: <b cD-e 357.> · 

axtT7.> Mathon'2)cDWrnn~i'\[-e5IJtl~tLTP7.>. X 
iii!: 43) cDJt~Ii':J~H\listiIiBlm-ecD as cDEEn~*O)~~ 
*S*<b Fig. 8 cDEIiI~J:leJ::<cD-::>T~'7.>. ~SMo lnvar 

~Sil:cD Tc, ao O)EEn~* <b ma¥:l:§ ~ il5 an' 7.>lVf~ 
~ b~~-e~~:;k¢l#lVf~.nli':JlL-'P-::>T:toG~ .f: 
c:. -e <b ~fljIJS~):;k1t 'IL f,SJtl'3) ~ tL Tit' 7.>. 

3. 2 ~~~jilH!EJC~ c ,*±mJC~ c O)~~ra'{l:.g.!fWJ 
3.1 -eli~~ (3d) ~SMo5C* Fe, Co, Ni (Kf M c 

:m: <) fr1.I±, :to J::L$.f:tLG cD -j ,!:>, c < Ie Ni c 3d,4d, 

5d ~5C*ccD~si2~JjX~3&-::>t.::;b~, ~'i-"?SMoiii 

-em:~tJ:5C*iJ;~±!Illli5C** (R c~ <) -e, SMoli 4f 
mT;b;i§. -j. c:. cDiIP-eli, Y, La, Th <b R ILtJo.:t T M 

c R ccD~sttSil:~ref!1t~!ffJ~c ~J:tf7.>. 
-~Ie M c R eli, 1J>tJ: ~ ~ < cD~JlXJt-e1t~!ffJ~ 

fF~, ~8Mj\\'~<bit.::~:f*-e357.>. i 'k Y tJ:c<bll'!!t. 
MIi'iJ~5f;T. R-M -e~Stt~5f;T1t~!ffJcDf9IJ~il5tf7.> 
c, RM2 (cubic, hexagonal), RMs (hexagonal, rhom· 

bohedral), R2M1 (hexagonal), RMs (hexagonal), R2MI7 

(hexagonal, rhombohedral) tJ. c-e 35 7.> (:f.5iJ1Jl.PlI;t~~ 

:m~-eil57.». SMoiiiiJ>G77-7.>c, c:.tLGcD1t~~li1¥iEE 

Tt:'}f<:*ftli':JleJ:. < IDliI~G tLTv'7.>w. -jJ, EEn~*~ 

~.:t7.>IL.L.,TfiAc.btL7.>MMU,M~TUc:.tLG 

R-M Sil:~rd:l1t~!ffJ¢I-e <b M ${;$:Sil:~¢lle 35 7.> c ilt c I~ 

l~fr1.I t.mTil\1Ml~*-;, G t.::;b; -::> T 1ltT ref! ffi lIfFJtl <b 
3dref!O)jJ;b;4£ ref!cD.f:tLJ::~<b:;k~~', c~'7c:.c-e35 

7.>. c:.O)c:.cli, EEn~*IL:to~'T<b 3.1 -ellX~3&-::>t.:: 

~~l!iSil:JI1.i~Sil:C, ~~Iebt.:: -::>T cit' -j c:.clitJ:~'le 
L.,T<b, ic~tL~~U~~k~*~AA*~tL.f:-j-e35 
7.> . ~ G Ie, 1t~!ffJ-eli~TcD~~~li':Jre1i'z:;b;~i -::> T 

~,7.> c:. c leX'-tL., T 3.1 cD~~I;t::f»U!iJ~Sil:-e 35 7.> c:. c Ie 

"?~'Tli, R-M 1t~!ffJliJ:xtcDJ:. -j Ie ~)j)tJt:toJ::a5C 

*ref!cD~77-~b-l±cD~<b~v't.::~, 1t~!ffJ~{;$:c L.,Tli 
~~~Sil:}f<:cL.,TJjX~3&-::>T<bJ:.~.f:-j-e357.> . 

~§-e5 IJtl L., t.:: Patrick (1954)2)iJ;J&le Gd cD LlTc/ Llp 

* m:ili-eI;t7k?\~:O;f;j":tsfc;6) , ~ ~ - /.:l:;i",)~¥- IC 

~~~~.±~*.re.a~, ~m.-e~tt§~~ 

a-c It' 0 t~ ~ii!;~liIf~ ~ -g): c ~ < "P 0 !0~tt;6$ ~ 
o. 
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~illil;:EL., -0' 7.> c. ciPG ~ -r~ , ~±m~~f.$:;b>G:!tfJi 

-:>-r, -€I~, 1~-€I~c-m~Q)EEtJ3{b*Q)T- ;Z ~ i t:~ 

~) ~~7.>. ~GKM~.a~.B~K~-rGiP~-:>-r 

t,'7.>~±mKli, EEtJ~Jti'.Q)M~~~·S) ~Jti'.c.I) , EEtJ 

3{b*~flll!: I<:: ""JV'-r ~!Il!,*~ 7.>*~Ii~&~~ 7.> . 

3.2.1 ;f. "'" ~ - F,ii,O)EEjJj{Ij* 

~-r R- M *Q)St!tQ)EEtJ39J*O)? -;, c < Ie LlTc/ 

LlPIi, &~.ffl~.tJ~Km~~~-r~I)T- ~~. 

&~~7.>. Fig. 9 lit~GQ)ic~~~7.>. t:tnT 

- ~Icli R c M cQ)~Ji.lZ.l:tli~ci\-t!:j" R Ie *19" 7.> M 

O)l-ImQ)~~ l3-.:t, Fig. 5 cfpj tJ:? Ie T c Q) ~~c 

L.,-ric~1;: . !l l mL.,t:)t~li Bloch G46l, Bloch, 

Chaisse471 , Brouha, BuschoW48•49l , Jaakkola G 50) ~ ~ 

7.>. tJ~ , 9"<-·:b;b>7.>~?le , CO ~")v- 7'Q)tJ;b>~Y­

Co *c , ThC05+z (0.2 ::;.x::;3.8) cliftl!Q) R-Co ct 

~-t:'~.8IjQ)~%~~L.,-r~v'1;:. illil;:EliI§lB ' f§li~~ 

iiK J: -:> -rv' 7.> (2. $Jm.). 

Fig. 5, 7 IctJG?c, Fig. 9 ~li-:>~I)t,'.:t7.>M* 

liJ2:J:"fQ) c~ I) ~~ 7.> . (i ) i j" ThCos+z * ( . ) li~ 

e.:, < lie Fig. 5 Q) Ni-Fe *0) T c -ftxf¥leW.-r~ I) , 

~ Gle LlTc/Llp O)*i5*1fiiQ)~*1iiH Invar -€I~Q)t~ 

le~t,' . ( ii ) Fe jfdi , Tc-ftxf¥O.')i!Ill'.lJ!O)i!Il$O)~%tJ;c. 

~ i ~Ie !l1J13 L., t:*c ~~Ii ~ 7.>tJ;, Tc Q)~9/'le~t,' , 

LlT c/ Ll P Q)~Q)~ilfiliJti'.C.-:>-rt, ' 7.> . (iii ) ~Q)~ 

ilfili T c Q)?§ijt" Co *~~Jti'.c. -:>-rt,'7.> . ( iv) Ni *Ii , 

~li1ll~~7.>tJ;, LlTc/ Ll p ~ Glea T ele ~ R -ftxf¥ 

'l!EXI~ I~c A..,C'tJ: <. jlI.jjjj C t.fiili/J\;; (,'. §Hf~!;t 7.> c 

Ni ~')v- 7'liIllGntdl'ii~lc T c, LlTc/Llp c ~~i:f:JL., 

-rt" 7.>. (v) t~KliZL., -r Co ~'lv- 7'li T c, LlTc/ Ll P 

o 500 1 000 1 500 
T,( K) 

Fig. 9 Ll Tc/ Ll P as a function of Tc for RM 
intermetallic compounds. See the text about 
the dotted line in this figure. 

c ~ f¥a iliBlHltJ;J:tt, ' . R- Co *~ Ii T c tJ;~9/'9" 7.> c 

LlTc/ Ll p Q) *i5x-.HlttJ; d\ ~ < tJ 7.> tU; ~ 7.> tJ;, c. ~Ii 

RC02 *7Jj~~7.> . 

tJ~, Fe ~')V- 7'Q) LlTc/ Ll p Q)~O)~ilfili, Y­

Fe *~li~Ji.lZ.l:tle*1L., -r~~~le *~~~~,*~t, 'Q)~ , 

Buschow G511 ~1)!llmL.,t.: T c Q) P -ftxf¥~~.8 1j 1llilIe 

Fig. 10 KQ)-t!:t;: . 

it;: Fig. 9 feli Q)-t!: tJ ;b> -:> 1;: tJ;, 35C* Th (Coz 

Nil_ z )sS2), La(Coz Nil_ z )sS3) ~Ii Tc tJ;~9/'9" 7.> c LlTc/ 

Ll p IHHi'-;:Ec tJ7.> . %I t, '-rMfi'iJt!I1~*1JZ~-t!:~li 

Fig. 5 Q) Ni-Cu Q)J:?~357.> . 

3.2.2 I§l §Em1~Q) EEtJ3{b* 

ao Q)EEtJ3{b*li T c Q)t~le.l:t«7.> c~li9/'tJ!,'. i 

t;:~Ji.lZ~Jt~-:>-rt,,7.> . Table 2 1;1 Buschow GSllQ)ffij 

)t;b>G !lIm L.,1;: ~Q)~35 7.>. *f§IE~tJ ~Q)li~G ~tJt" 

tJ;, t;: t! - ""J ao tJ; EEtJ Ie ~ -:> -r~tJ09" 7.> c t" ? M*tJ; 

600 

500 

100 '------'----'----'----' 
o 10 20 30 

P ( kbarl 

Fig. 10 Pressure dependence of Tc for YFe 
com poundsSll. 

Table 2 Effect of pressure on magnetization 
for several intermetallic compounds5l). 

1 d ao 
din ao 

ao dp 
din V 

(kbar- I ) 

ThC05 0± 0.5 10-3 0 

Y2C07 0± 0.5 0 

YC03 -1. 7± 0. 5 2 

YzFel7 0± 0. 5 0 

YFe2 1± 0. 5 -1 

CeFez - 2. 7± 0. 5 2 

Th2Fel7 1± 0. 5 -1 

ThFes 1± 0. 5 -1 

Th2Fe7 1. 5± 0. 5 - 1.5 

ThFes 5± 0.5 5 
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Fig. 11 Effect of hydrogen absorption on the 
magnetic properties of several YFe com­
pounds. The full and dotted lines represent 
the situation before and after hydrogen abo 
sorption, respectivelySll. 
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Fig. 13 Magnetization per gram of ZrZn1.9 as 
a function of temperature and pressure, which 
is made from the data of Ref. 80. 
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