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UDC 539. 893 ; 538. 653 

(1965 if. 12 FI 29 B ~}]I!) 

lli:t.f·j:::jIYf(c.t;lt ~ ~f'£O)~Jf}\::n~* ~ t;.. =t -"'7 C l.. 'L 

l&fJ,bf:fl?h'L~'Lv'~ ' ~~1-f'1 (i) flIlI*O)t1IJI1Ilff.JM:'N 
:a-~~o£*ff.J~rO)--::>"t'<bom •• ZMO)ffiKtFJfl 
~, • • MO)m~~J:o~c~l?, ~O)m~:a-.x.ot: 
~ lc EE:1J :a-1Jnx. , ~hJ: fJ.t; ~ ott 1:1O).ft;lpI?ffi Ki'F 
Jfl lc:MT o=fiJ~iJ' fJ :a--::>iJ'tst.:~O) UJf~iJ~ , (ii) ~EE~ 

1:.~lit;..1? V'fC~i.fET"t'O)il!IJ~;Ij: cO)~f,!fj(ll.JrQ' lIM;~t1L 

~h'L~t:t:~~n c;lj:-::>'L~t:~c~J:o . 

~ 'Lli!M:IC-::>v' Lf".l:. , l1iJJlliO)~~K1'FfflO),*,"t'-1i* ~ 

2. l3~m~t-)C:'" '" 

~nlflcQ,.;Ij:.tL~:![~. fJO) §~m~ ~-~:/ ~ u~ 

O)EE:1J~ ·\IH'1 , -iU'lcJl;\flO),*,~;.ffi~~~fl:lm* $ , 0) 

[£::IJ~*:a-iJ!IJ5£ L- , J1;:J:\:a-fflv''L*~ ~ . 

1 tiu , 1 til/J. K 
~ tip =~ tip - '3 ( 1 ) 

~;:"t' K f'1l*fflEEffii$ - V - I(tiV j tip) "t'<b ~" ;Ij: 

M~*iJllJ5£IC ~v' L- 'LO)~*rp~JIlj"t'<bo&m~O)~. ''.l:. 

EE1J~*O)t~.g- t ~t!.\;If[fi""~"t'<b';' 1,2,3) . itlIJ 'lEf".l:.iW> 
v' t O) i'1, m:r~t:i'11;;t :/o)~-::>'Lv' om~~ - ~ :/ 7j(EEf,Ji~"t'fjt,d?:h, 'L.t; fJ , 4-~ "t'O):IOC~v'115 kbar "t' 

r:a-mJlU.1E L-<Mz"05C~;flUitFJfl (*~~:a-~x.o¥ <bo . -1i u, O)EE:1J~~H.l:. , P :a-it'I~U:Toc , ~UII 
~f1Ht J) "t' , J o)~-~ICJ: fJ5~mM:, &h:a-~T~ 1*fflm~cJ1;:J:\"t'*6f;f:h" ~~KO)~-'i} , *~ ~O)~Wc. 
c i".l:.J: < ~-!lI?:h,'L.t;fJ , ~~mM:{;;t;:"t'f'1ll\l.mXJ: 0 § ~liEi Jflv'l?h'L.t; fJ, -:\&f".l:.Q,-fL .. t~< t;..v' . 

it u, :a-~ t:., J 'C~ L- 'LO)~n~:a-iR~~x. oO)iJ; , 4-

"" - ~ - R" Te , * - It.. .S!, T N "t'<b O. L- t:n;-::> 'L, m 
M:1*O).fE:1J3fJJ*cl..'Lv'1$\:f, u" Te, TN (~c~'L 

T I) O)~hiJ~<b o . 
-1i~ :h,1?0).M::a-~;lj:3~rO)~~:/tt , m:r.0) 

~ ~ :/ c ffiKtFJfl ( • •• ffiKtFffl) :a-~t:. , .~~:/ 

IC1f~lJm~ (rJq$.~ Hint ) :a-&ffT· Hint f'1~::r-~ 

1mIC J: -::>'LiR:~ fJ, ~ t.: ~ ~ :/O)j( ~ ~ '~ltf?tlT o. L­
t: iJt -::>'L Hint :a-*~ o •• ~~p.~ (N. M. R.), MOs­

sbauer ~*O)[£:1J~*tID:."t'<bo . 

EE:1J nU'~K -::> v' 'L f".l:. , fit31H'1 J£:1J ~ 1* c L- 'L l-!ri* , ~ 
t:tt ~~~~-::>'LO)M.*EET(.EE.~ "t'O) •• ~ 

.~-::> t:~, Tl ~~~L-'Ltt:lOClli:flIl l* :a-~l* cTo$ 

~~7J(EET (.~EE~Ji~) "t'fj;lj: 3 to)n;~ < t;..-::>'Lv,o . 

m~O) ,*,'t"0)iJ!11~ICf'19 ~~~ruM:0) Be- Cu i9jEE~~iJ;~ 

:bh 'Lv' O . .fE:1J~1:.v'1)jIJ c L- 'L, iJ!IJ5£IC~ L- 'Lf'11f;EE 

TO)~~~~J:o~, ~O),*,"t'EE:1JT"t't~5£"t'~o1i 

7*"t'<bo ~ cf'1v' 3 ~"t'{,t;..\". 

om ou 
oH =-P--aj; (2 ) 

~'L , ;: 3 L-'LtE~O)t.ffil~ T "t' u, ICEE:1JlS'b*iJ~~ 

~1?:h,t:cL-'Li , -~::r-~fJO)m~~ - ~ :/~O)* ~ 

~ COOK 1;:.t;f:TO u,o IcMr.t) iJ~EE:1JILJ:-::>'L iJ' :b-::>t: 

c.f".l:.v'x.t;..v~, --t~1-f'.l:., 1i\'EET, EE:1JT"t'O) (u,-T) 

EIll~U'~:bn'o J: ? IC , u, O)EE:1J3's1J*I(f'1 , To O)[£::IJ 

~* (t L-<bhf;f) MUv''L < o iJ>I? "t'<b0 , L-t:iJ t -::> 

'Lf.j{g;t.ffil"t'O)IJIIJ~iJ~~~ L-v'iJ>, ~hJ;J,~O)U"t' t. 

T o O)EE:1J3fJJ*:a-5t*lT 0;: c i'1 , t: c x.f;f u, O) l£jJ 

3's1J*O)t.ffil~~ff~:a-~nhli~ng"t'<b 0 1.4) . 

33itE ~ "t'-r.t-'f - 51 - iJ>tllU-::>t.: c ~ 'L J: v' t O) :a- <b~f 
'L.t; < , Fe, Ni i'1 4.2"K5) , ',f,il\l.l,6) , 2()()OK~370oK"t' 

0)t,\j[~~f'?7) , Co f".l:.~*6.fiJ8) , c ililb lcmlr.L-t.:1\i*6.fiJ"t' 
'iji'i.ffil9) O)iRIJ5£iJ~<bo. ;j;c~.;,c. , u.o f'1EE;I]I;:J: fJ~ 

~'To . [£jJfR~t:k u.o-1(tiu.o/tip ) f'1 Fe, Ni "t'f'1 -2 
~-3 x lO-4 kbar- 1 iJ;~~O)J: 3 "t'<bo. Co i1\i*5Gl! 
O)(ifif'1--t O) fil1!IID lc<bo. i'Sse"t'v'1 , Ni-CulOl, Fe- Nill) 

.. 



7.J~~~ . M'~-C-f:l:, u.o f:l:fEjJlC':: J:: 9~YT~;OlI0a), lj[ 

~{t{f¥;O>G, Llu.ILlp ;01 T e ifi: O::tJ: ~ C~-'%~~x.. L 

.JEIUJ:~*,[$:jjiTIIID;O!~~ (: C~ ~t±J L-Lv,~lOe) . (:h 

f:l:fEjJleJ:: 9 UsO f:l:iJ£y, Te v:l:t~1Jwt~~~v~V';l:Wlf!j 

~hLV't:(: C-C-~~12I . Fe-Ni f:l: , 4.2°K, 1tlj[-c-~ 

Gh, Llusl Llp v:l:j[{-c-~~ . (:O)-g.1i£v:l: Ni ;01 30% 0) 

C(:~-C-, ~:fl,~~-C-~~~, ~~-C- £~~ O)ffi&. 

:a:-T~;6! , u. O)fEjJ~;!IH:l: f.c . c. 0) 30% ifi:< -c-~1t 

le*i?"'- t:cx..v'i , 1ttj[-C-O)fEjJ%~v:l: 30% f.c . c. 

-C -375 (1jiw:~Jll!) R.;Ol , 40% "O:l: -40 <'Gv've 
tJ: ~ 11 . 

~O)M Mn O)$:~~~J::9.kO).~~~T A~Mn 

"*-C'v:l: AU4Mn ~O)M Cu2Mnln ~1~'?V'L-il!fO)1iJf~ 

i;""tJ:~:fl, LV' ~131. 

J.J-~O)f.!i*le;ltT ~*f.i§-I'!"JtJ:l~lIWliV:l: ~ 1'::fj'tJ: vh LV' 

7J:v' c v''?-C J:: v';Ol , 5E~l'!"JtJ:~~ifliv:l:v' < ,?;O>tJ: ~hL 

'1t,~5 ,8,14,151 . UsO ;O;'fEjJ~1JOx.. L~V~O)V:l: , "":/ fJ:lll 

$ifliV~:s'z:Lf'i, s, d ~.:rO)~;{fj;O;~:b'?L , d /{:/ f(1)1'l 

~ hole ~;O;'~v~ c~x..G:fl,~· (:h;O>Gt±J3£Vt'l'OC 

ifi: , 'tt1%.rJ£tt(1)fEjJ~.:b*v:l: , fEjJ~1JQx..t:c i?{~$~.:r 

o)~;O;'~:b~ c Thv'ima)3-c' i? ~ c L- L , u.o O)fEjJ~ 

*1~;;itL- L0)1~¥J;~.:r0)~-9-;O;'~iflit.: G:fl,Lv' ~81 . ~ t: 

Fe-Ni (1)M'Jll!O)~1ti'ivi Fe-Fe Fa9v~f:l:lig~.~, Fe­

M M~~~.~O)~.ffiK~m~.<cL-L-~R~ 
~:fl,Lv' ~1l1 . 

J 1~'?1t'LO)i1!J&'~"JtJ: 9iQ~~-9-x..~ TA O)fEjJ~* 

ilT AI £1p Ii il!i ')jl;)X O)Ml':li0) iJ'tIJ5E v~ J:: '?L V' ~. 

(i) Us ~t..:f:l: u,2 161, (ii) ~.$ f1. 1~}t17~-r~ trans­

former (a. c, induction) method I~J.: ~=(J;:~fE'7I, 

( iii) 5UUliff~UJ£tt~*18I, (iv) ~%'1ffW9). v'-9h t 

~fE , ~fE~-C-O)~:fl,~:fl,(1):liO) T Jmifi:(1)~.{t{f¥~ 

·G TA 0)~1til:~*I0~to)-C' , (ii) -c'v:l:=ix't[!E;O; 

~.l!Xf~~;O;'~ , (iii)(iv) vi~1il~ (t:cx..v'i (iii ) ""('vi 

peak) ~~Ttj[.-et'?-c T J cT~O)-C'~~ · '?~ 

~,~)CL-L , T A~Rm~~O)-C- , ~~~fEO)~-C-

0.kO)t!IJJ:lIl:lile~1il~i18t;O;':t.,;:: 9, £1T ,/£1p v:l: , 'Ch 

G O):li ~ ffiv'L*10 ~ ;:: C. ;6l.-:::' i? ~ . R JiJ. iJl. - ix tJ: G 

Clausius-Clapeyron O):ct:-c, =iJ;:t.:G, t;:cx..f'i , }t 

~, j*ij~;IJ&$O)~'il\'~fUR £1c p , Ll fi I~ J: f) , }t?f1:t1l~ 

V c. L- L , Ehrenfest O):ct: 

LlT,_ T ,V£1fi 
£1p - Llc p 

(3) 

f~J.: :.J"*I0~. ~t: N. M. R.201, 1ll'li§*O)i~.IJ5E211, Us 

O)fE1J~*(1)iili\..jtx:f¥I~J::~~JllIt41, ~i.I;ib~ · fEm:l: 

-67-

l'OCifi:jj~~fe~<tJ:'?LV'~. 4-~-c'O)c(:~, LlT, v:l: 

fEjJle~{7iJL-t:f.!i*~~Lv'~. T - !7 -v:l:~1i~O)-C­

-k~ L- v' (: c v:l:~ljtJ:v" ~~ LlT l/£1p v:l: . /kbar 

-C~IJ, ~~I:l:~W~T~. 

Fe, Co v:l: LlTeILlp~0'7al , Ni: +0.35~+0.34,17al, 

Ni-Cu, Fe-Ni -C-v:l:*Ii$:vC J:: IJ LlT elLlp O)~-'%O)i!f!& 

;O~i;~LV'~. T~Vt:" M'~-c' v:l:, Ni ;O>G LlTclLlp 

v:l: Cu O):lile .lt 17UL-L~yL- , 37%Cu ~t;:lJ-C- LlT el 

Llp<O C~~18b). ~~-C-I'1 f.c.c. ~J[~-C-:fj'tJ: vh, 

LlT elLlp v:l: Ni {J!~O).JE;O>G, Ni O):li;Ol~~ C 70% Ni 

~t: IJ -C-j[{ Ie tJ: 9, 30% Ni ( -5. 817aJ , _517bl , _3141) 

le~T~· ~O)M Fe-Si t~GhLV,~81 . 

(:hGO)f.!i*O)WHffIU'1 3d if!JL~O)*t~~.l\lW:c L-t: 

!Jli:.:rFa9~eJlln J c O)OO%~~T Bethe-Slater [!IJ *~ ~ 

mV'LO)~-,%0)~~ifli1i,17al, ~.:r~%~O)fEjJ :{t{f¥O)~ 

*'3el ,141 ~;O!Gb~ . ~.:r~O):s'z:~le:s'z:'?C, Te O)fEjJ 

~*v:l: , ~.:r~t*~ ('?~ 9 ]) c u.o c O)fEjJ~*-c­

*v~h~ . l'OCifi: T e, UsO O)fEjJ;'0*O) T-!7-~m 

v' L, ~.:rt~%~v'1 . !Jli:.:rFa9IiliJllIt0) vllt 6 ~!!":::Ili:}t ~J L­

L;O>V~ cv"?fll-a-;Olib~81 . 

Cr -c'v'1 , LlTN ILlp=-5.1'9b l iJ~f~GhLV'~ . (:h 

v:l:Al:::":/W.t.&:O)J:lIl~iflileJ::~C , T n O)fEjJ;'0*IU:l:~ 

~;f!'lK~mO)ll;O>I:::, 1*ffl~YfC{.f'?Lo) 7 -x-/v ~-x-;f. 

/v#"-0)~1tM~Jil!fL- LV'~, ;:: c I::: t1[V'~'?ftLrr 
t~'?k t O)-c'ib~ · 

1fi~ra91t-g.¥iJV'1 , fljk O).~~7f;Tt-:I0%t~ c L- L 1& 

lJ~fj~~~;O;'~~. l'OCifi:~<:fj'tJ:V:fl,Lv'~o)l:l: Mn 

*-C-ib~ . AU4Mn (LlT eILlp=+2.7)121 #H:::'?V' LO) 

-~0)1iJfy1?31 , -lX0)5~.~-1t.~~flli~T~ c v'v 

h , ;!.lP~ , fil":l;nl::: J:: IJ ~:fl,;fh 45"C, 35"C ;;c T l C T 

~ MnAs -C'I:l:, LlT l/Llp I:l:~h.:r':fl, -17.5, -21.022) 

cfll-a-~h, MnTe'9a ,dl, MnTeZ1gel (1) TN O)fEjJ~ 

*U,!IJ5E~hLV'~ . ~~v'1 150kbar ~-CO)fEjJTt' 

~~ . Exchange inversion t~ ~~~~Ie J: ~ c ~hLV' 

~ Cr 1f.;1JOO) MnzSb 0) 7 -x- ~ - &]~.~ R~.~,22) , 

-1X~m~~T FeRh' 1i ~t~Gh, ~O)ftll MnF2• 
CoFllal ; MnCOa, COCOi 1bl ; CrTe18al ~(::: '?v' L (1) 

¥&-a- t ib ~ . 

7 -x-=j l' J- t(~}}IJI'!"JIU'1:fj'tJ:vh -C v't;:;o> , l'OC ifi: 41f 
vc:.. Ni-Zn *17dl (30, 50, 80, 100% NiO) (::: '?V' L* 

~JCJ3"Jle-?Gh, LlT elLlp 1'1 + 0. 73~+1.16 O)lliTIlHllr.~ 

~ . (: O)t~-g. , -= '?O)"MUf.i§-'f- A, B ra90)Kv'0)~~ffiK 

ffm J AA, fEB' J AB ~mV'L~~ifli1.1;'i!;10 G:fl,-Cv' ~. 

{~¥lflt.:rH~1l' c T ~ Pa9t~l'!"J~t~U!'lK~ffliJ;.m:~-c'ib 

M.ffi±!iji1i£~I::: '?V'L 1'1, Gd ;o>G Ho ~ -C(1)!ll:v'j[;~ 

f~ '?V'L -?Gh-C1t'~. ~llcO)1i£~lc '?1t'L (1) l'OC ifi: 0) 
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85 kbar ~ -C:~~~-C:I"j: 17C ) , ?1lifflr. tJ:. ~ c h. c. p. 7.1>1? 

Sm ~A..O);fI'l~i~7.1;;Bc:. ~~'v;~ c:. c ~Wli) , {-:n,H:M ' 

JZ- ~ ~?1liff;fI'l-C:I"j:, p. O)/ltIJ%7.1> I? {g;ff;fi'l IcMJZ-T ~ ~ 0) 

o)~~K~ , .~~m~#~~c:.c~~k . {-O)~*R 

c.:tf"! Tb -c:l"j: , l1TN/l1p c ~~ -1.07 (5~52kbar 

O)ifilHl) , -0.83 (35~85kbar) ~q~~'v'~ . Gd -C:I"j:, 
p. 0)~1t.0)ftE.0)1JJ~~{-;(L c O)~w,7.1>I? , 25 kbar J;ll: 

"CI"j:l.iz:5~.~lctJ:~~'v'~iffil~frjlHl7.1;;~~ c ~ ~ 'v' ~ 

7.1;;, c:. ;(Lv"j: 26.7 kbar -C' ~, ~ =<. -~1izJ~.~f:lltii'! 7.1;:ffl. 

:b;(LR I? ~ 'v' c 'v' 3 ~&'ff23) C -rc;..g. 5 · c:. '5 ~ ~ Gd -c. 
i"j: l1T c/ l1p I"j: -1. 72 (5~52kbar), l1TN/l1p I"j: -1.46 

(25~52kbar) tJ:.QjjFi~q~~'v'~. AA"$lLl"j:, _1.217a>, 
-1.5324) , -1.6023) 7.1;~~. c:. '5 ~~ 4f .~O)$ff 

~.~cT~~~M~.c , ~.z*~¥- cO)MO)~ 

~r:llI*~~~ I) , %~~ILi"j: Gd 7.1>1? Ho ~-c: , ~~ra~ 

i§J1l~7.1;±!:lTlC1JtIt', ~.z * IL--¥ - v"j:tJ:.1i) 1?7.1>Ir.J:!:l;l.mT 

~c'v''5~*~~~'v ' ~ . 

Tl IC~~t.::c:.c-C· I"j:tJ:.'v'7.1>' Ho, Er lC~'v;"O"j: ; 

l.ii5~m~~Ji~-C· , .ft.O)ff~3l1J*7.1;;/ltIJ%~;(L ~'v; ~25) . 

t-: c .:tl"!, 77°K -C:, Ho l"j: 7 Koe ~ -C' , ff~1*~ « 0) 

~m.KM~~-%-c:~~#, {-;(L~l:O) •• -C:~ , 1* 
~O)~fif[I"j:~Jc*~ < tJ:.~ . c:.;(LI"j:7,' ~ =<. -Wiii'!7.1q~ 

;(L~ , 5~m~IliCJlJ7.1;;Bc:. 1)~;3li)t-:c:. c 'r.~ ~ ~0)-c:~'S 
'5 c ~~'v'~ . 

4. N. M. R., Miissbauer ~:!f! 

mIJ%~;(L~:Jtp.~t~1f!b~~ IJ, M:lmUIll;fI'l1L~m'C~T~ 

!tf7iJ'il\"~'i' A CT~C20I , 5~.~f*-C·I"j:, 

1 OIJ 1 oA l oa. 
:- ap-=Ji op +-;;.-ap ( 4 ) 

ctJ: I) , :ti:jlU:tiill ~=lJt~*Ii)~;: clC~ I) , A 0) 

ff~~*7.1;:b7.1>~. t.::c.:tl"!, Fe -C'I"j: olnA /olnV= 

-0. 19 -C:~~ . l.ii5mm~1*-C:I"j: a. Inljtir~O).ft. ctJ: 

~. ~t.::t\;O)~jf~lC~1) l1T n / l1P ~*Ii)~o)IC~tl!!:b 

h~'v'~ · 

Mossbauer ~* ~ , J*J $.1 t.J;l?,Pr. ~ , ~o)~~IC 

Bit~ s ~~O)W~~~:b7.1>~ (isomer shift) t.::Ii), 

ff~IC~ ~tBi:1f!b!j.!J1l~0)~1 t.~~q~~ c:. c7.1;-C:~ ~o)-C' , 

..g.~ , ft...g.1WJ~O)liJf~IC~1P-<tl!!:b;(L~'v;~26) . *JJ; jijO) 

!j.!J{*'-C: , f~"'dC~'v;~I"j:jill"'l?~l.,tJ:.'v';;j;, ~~tic'v''5~ 

I; , ~ti1*H~"'~l:-C: , c:. O)lJtlr.jill"'t.::=¥-~;;j;1l~-c: 
<v~c:.cl"j:%P~~B~t.::'v; . ff~f"j:U'!If*ffk@Ir.~ I) , M:l 
i\1liff~Jl.~-C: , IPJJ%7.1~TT2>Q 1?;(L~'v' ~26 ,27) . 

5. *6~m~~1.71iI.*)!-:f-, ~ O) fl!! 

i3 EE z *)L-- ¥ - 7.1;J*J$mft.O)j]rPJ fr.1tZtf-9" ~~~.%. 

R~~~, ~~~.~mK~m#~~~k~~~~~. 

R~~z*~¥-%~~, ~~'.~~K~~~OO~~ 

;(L~t~..g.7.1~1P-'v'7.1~, c:.;(Lf"j:ff~r-c·'()/ltIJ%Ir. v"j: ''t! 7.1> t:t. 
'v' . {-O)tt:b I) Ir. , m1t.r:llI~:,'il~7.1>c:. tsWffl7.1>I?%~~* 

Ii) ~ ~(t;K. tJ:.l?~t-:~~7.1;m'v' I?;(L ~'v' ~ 11) . <'f~-C:O) 

c c:. 'S , Fe, Fe-Si, Co -C·~I?;(L~'v'~7.1; .. R~i~z* 

JL--¥-%~f"j:ff~IC~"?~I.!Jt&~, ff~1*,~ ~ ~ fif[ I"j: 
a . O){-;(L~ I) m~-;fjT*~'v'~*7.1q~I?~1.,~'v,~28) . L. 

~~c:.O).O)~%~ , .*ffr-c:ftt:t.5%.#~Ij, ~ 

Rff:tJr-c:O)m1t.~~ ICI"j:t~'1itJ:.~~~.T ~ . 

J'OCq~lc , ff~r-c:O)t.t~-C:~I\~':lr.A;(LtJ:.lt;(LvUJ:.1? tJ:. 

'v'~O)'r.ffk@*O)~~ c:. c ~~lt1m.:t ~B<. 
tJ:.B~ffrO)¥I.J~~ffllt , tJ:.1? U'1i::ttf®a':JtJ:.;: c Ir. ~'v; 

~f"j: , 7.1> tJ:.l)~rm7.1~tJ:.~;(L~'v,~29) . 
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