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f<JikOJJffiTW1~lt~<b -:>t:: Na - K -A-~OJqIOJ NaM~OJ Knight shift cL!:: )J, iln\.&.&t5~JJt 

c OJlmi*;OiWIH~ r; ht:: . 
T I· I) ? J,.OJ~~)mlJC 7J ~ ? J,.OJ~~)~IIJILLr,HIU~~6 . Na OJ Knight shift ~HH)L, C. OJij!il 

mOJ~IL~k~~OJm~m~ ~ h6 . 

Na OJ~~)~IUt:';t 
:IiJl: <b m i1!d&OJ I;::j ~) <b OJ (al) : .f: OJ I!!i OJil"tHL I£)J IL :k.tJ,i:/"t 6 f~~.~ ~ <b ~i!Xfll 
~1~lmOJ<bOJ (~l) : ~~r; < Knight shift cW:H[cOJIYJt*~ ij~9:7':7 7OJq~OJi(H9I1lJM~OJ~~ 

J: IL fPi t:: b 6 fiX.fH (.i® It! 1.'[1 rill ;j;j!) 
1&1l!;OJ <b OJ (n) : ;%': r; < ~,~ Na 1L.ill: ~) [",1 i~14>: 

K OJ~~)~[IJt:';t 

:IiJl:<bJ,lhJJli5£OJ;f:j~)<bOJ (r2) : ~r; < n 1L:k·tl,i:;96R!1i~{4>: 

qqr,jOJ t OJ (~2) : ~l 1L :k·tl,i:;96 HUll 
AiflkOJ<bOJ (crz) : ~~ r; < (\'1 ILMJ,i:;96i!1ifll 

ilU-l OJ j~ I·Ml~ I:n: 'i f310 rz 0) = .fLHi ffr L-!' )fli t: ~ 6 . 
1H111L:t3f16 Na OJ Knight shift ([lJt)), ilnUJt, ;1~&Ui:(:J.~*-tt'! FOJf;1UUJ6 . 

a , P, f32 T. 

I ( aK ) - 19.8 2.24 x 1.72 14.1 2.24 3.59 
Ko aT P X 10 4 10-' X 10- ' x lO • X 10- ' X 10- ' 

- - - --

I ( aK) 
Ko ac- P. T. 

0 0.313 0 0 0.234 0 

-

- (,( aK ) - 3.75 4.64 I. 46 Ko aP 17.7 1i.5 

T = 25 ·C 
X 10- 6 X 10- 6 X 10 6 X 10 6 X 10-" 

T: ·C, C:IJjFfiCWt, P:kg / c$ 

L(liquid) 

2.24 
X 10- ' 

0. 313 

~5.0S 
X 10- 6 
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Q:-Mir~~O){lf.:m 

X : 1]t1l'L{lf.:ffl§ ~ O)N;r&itE#H&i$ 

PF=< 1W"(o) 12 >F : Fermi level 1C~6';l1rO)WO)t9.;F9TI<:::~116l1fii$ ~ JJr 
0) 3JLJ!;j fIR. 

7)vt.J'J~~1C~116wm~~~e~0) Knight shift (KS) O)EEtJ1tiff-ICIMlT6li1fJEI;I: G.B. 
Benedek c!:: Kushida (2) le.l -:> -UJ: ~ :tL T ~) 6. ..:c:tL IC .l :tL It Li, Na 0) K S 1;1: EEtJ 0) !{!11m IC ~~ 

~l~1i'G, Rb, CS 0):1JI;I:!{!I1J[]T6 . KS 0)i3tftO)~::H1iB:l;I: Li, Na, Rb, Cs o)JlJaIC:ltf/1J[]T6 . 

~~I;I:, K S c!::EEtJ c!:: O)IMl1*~~iJlIl G, EE*!iit·HtC!:: ~~LH'*~C!:: ~rn~lT PF =< 1 W"(o) 12> F c!:: 

1*fJ!tc!::O)IMl1*, .!lEalC PF 0)~~iffil.~~ft$~*Q)"nl6 • 

..:c0)~7 Jv t.J ~ 1?;~0) K S ICIMIT 6 !uH'£il~ L. Rimai(3) K.l -:> TtJ: ~ :tL/.:. ~I;I:f~1i q DltriJ!Hft 

0) Na- K, Na-Rb 1?;~IC"J~)T Na ~ Rb 0) K S, line 1\18;, relaxation ~~itaJJr, i1ffi.JJrO)m~ 

c!::GT~~T~l6. A. Blandin(4), LooM. Roth(S) ~1;l:1?;~O)K SO) i3tftO)DltJz;j~mADltrlC.l 

6 fi;2t;iaLrO)t:!cUIC.l 6 ~ 0) c!:: 1.." rrtUDltr~jjgi w. tJ: potential -C~ ~ il);{. T~IIWtrtr(8ICW?~ G T 

~ l 6. Rimai 0)t.5*~ ~:tLit K S I;l:1?;sil:O);j;§Jliift~~~ 6 ~~, ~TJJ tJ:Dtl* c!:: tJ: ~ ~.fJ- 6 $il~:bil) 6 • 

Jliit$~ If! 0) m1?;;j;§ O)x q O)t~r&i~;l~~e~il~$ll q 1C~:b:tL, ..:c:tLt¥il~igJJr, EEtJ 0)i3tftIC1¥~ )i3tft 

GT~<.r~~.1..,.6~G-C~6 . C:tL~~O):1J~ ~;{.~m~.m~ ~~~~~~-C~ 

"filtr C c!:: 0) I:l:BI~tJ:t l}~-C ~ 6 . 
~q 1;1: Na-K %~IL "J~) T Na 0) K S ~.m~) TEE:;!), i~JJrO)W<:ftIC1~~? ;f·1loj!it${>~i.ll%;j;§ 0) 

~ftO).r~~ I.., < WIlJ~6 C c!:: il{tiBlEt.: . ~IL ilH§1L ~117.>KSO)IEjJ, 7I,j'dj[1t(ff-'&~l11.1~t.:. 

Na ~ K ~ ~1C~ft I..,~~lsil:~-C ~ 6:b) G 9l1Ill!I;l: f~U(~~tm9l :b)n~~~rlC ~~) TfftJ::b:tL 7.>. H 

~0):tf""7 ;;tJU'O)-HmIL J JV"""7)v;t 'l' ~ ;.; ~ A:tL T7J<*6 G T~ ~, frn:1JO)IJI4IIL iH-fIi ~ n/.: Na, K 

~-MICA:tL, *~{lf.:~.~ICT6. sil:ft.~~~G.G~ .{If.:1?;~c!::~G, ~K.&~*~ 

~ [itt G TJIi4 -~iBl ~.ffl~) T l,u WJJrIC ~HllIT 6 . C O)tH~]]tNifl:I;l:l:f.G0)7../<t.5;t 'l' ~ ;:/ ~ru:b) G T H 

.~.11, ~ - K1?;~~m-:>~~ff~:b:tL6 . ;t'l'~;';If!IC~~OOm~Mc!::GT, ~Q).AO) 

;t v -1 ;:/~~~T G T~ <. - B .mJJrtt~ ~it~ .• V~ 1C G Til) G $t*,f c!:: G T.m~) 6 . C O)$ttl"ff ~ 

H~0)-$1C1jiT~ -:> Tlf;(f G T~~, ~mT 6 ~!?IC;g~~ 1;/) 6 J: ? ICT 6 . 

(2) nil iBl1ti.:&. amJJ,}:t:~~ iff 

EEJJIC.l6 Na f}io)K SO)~ftl;l: Na O) ;J.~I!eniliJJl~il~ lOMC 0)11#, EEtJ lOOOOkglcm2 ICMG 

lOO~-1 'l'JvWJJro)~0)-C~6:b)G, niliIll~O):t:~ICI;I:- ~-1 'l')vWJ.t0)~O)il:{~*~n6 . jill] 

%ill G~;{' Ii 10-7 f1iliJrO) :t:~JJril~, G ill ~ ~1J;lfn~O) Im&,~-C ~ IJ, 1&i:W;0)1i~JJrIL ~ IfilWJJ[O) 

~O)il~~*~:tL6 . 



AUDIO SIGNAL 

MIXER 

nv 

LOCK-IN 
DETECTOR 

PULSE, UNIPULSE 
DETECTOR 

MAGNET 
SUPPLY 

Fig. I ~~tliiftQ) block diagram 
J:!jJ iJ.!l.fxlHJmJJaQ) 'ti::iiO/Jt;iJ:!! 0- 7 f-jlJJt 
~f*;W:cH1.7.> , 

--

Pound-Watkins spectrometer Q)Ji!iliBl~!J c:.Ei1J![* -::> t.:.j:JIH.\Ib*1\M~11IH*Q)J,!ijiI!l~ lJo (lOOKe) 

Q)1'$~iBl nlJo cQ)e'- ~ ~lJ=lJ-nlJo ~co, C:Q)lE~1iI!l~ pulse 1tG-C unipulse Iill~K.J,.tL 

t.:~~V1i"9tLli, ~lJ lelt-fflJ G t.: i€lmt·,IUE~~~ 0 , c: Q)·,l1JI~.:yQ)-~Q) t-l Q).r{" -17 A ~!j.;t I? 

tL t.: ~ 'J ::J ;/ ?- -1 ;t - F K i!d1JUT 7.> , c: (J) ?- -1 ;t - F (J) ~.ffiI6~ill';t "C tL K ;O'il' 7.> ,tUX: IL ~ -::> -C ~ 

1t"9o, lJ ILWi1t:b~:t6C.tLli ~lJ, Vi-::>-C~'-1;t- 1"Q)~:U:1L~1t~*"9:b)I?, c.Q)~.-1;t- F 

(J)~£l~ Pound-Watkins Q)1ill~Q)WiJ~~iLd[.lHiIHctrTiA G-r:t6I1';f lJ Q)~1t~tr!>~"9C: ciJ~ 

tl:l*o , A';{}(r':}1L lJ ~~{t~itt':~llP.ile';t, .9!1L{lX;fflIiI!l5611H~~~{Jm G, c: Q) lJr. c./::Q) ~lJ c 

Q) e' - I- ~v'=~lJ-vJ. ~./::Q) ~!J Q){I;: IJ Ie J1H > 0 , VL ~~1t ~ it 0 C, "C n c I,:;J L:;1Ii3t !J iJ~Wi{t 

"90 , (lJ = 10 MC, lJo = 100 KC, ~lJ = lOKC, ~lJ' = 1 KC) 

l:.Q)J:ojKG-r Pound-Watkins Q)illJlt'~Q)!J~'k:.t~it-r:t6~, C.Q)lillltl'r"Z:', J1<~JhiH~Q)~ 

liti~;J~I!(~tJ~k!J 0 -I'*K jifi.tJ,}Q)}j ~ ~taj G -C:t6 <, ~.t£K &:1t:b1kJnli, j~~!J:b' I? 9n 0;0' I? )~IKHQ 

i~Q),1G~;;I'IL:b':b' 0 '~[E:b~W<:1tT 0 , c. Q)'tI]'J:E"Z:' ~ -::> -cr~.tb}~btt~:tiiJ~T 0 J: oj 1L"9 0 , 

{~1iQ)I1\He';t -=*IlQ),A;N:J -1 )v:b~filIA~n-'":)'i{~.tJ,}'k~JIJ (7'0 1-;/) Q)~Q)"Z:', ftl!.'iil!lJ~ 

GJ: oj c"9o Na mQ)~Q)"Z:'J5o , -= *.I:I.Q)illJl~1He';t, j~le./::Q)PriliBl~5i.'J.E:~~ur(:b~5JIj.qIL'":)~l-C~l 
0 , 
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EE:h~m:I::t Bridgman 0) unsupported area(6) i':t;1L J: 7.> t 0) ~.m ~), i1lJj5EI::t W<:EE~~*lil~"C 0) 

EE:h~~5E~7.>~, ~~m~M~~.~~ft~bhft" 

Jij{i'o1IjEE:hI::t 11000 kg/ cm2 WJ}(~~7.> " 

(I) K 0) Concentration C Na 0) Knight shift cO) Mf,f-

~kO)~~I::t ~ IL-5ElIii~ (7539 gauss, 25"C, l ~EEIL:t3I17.> PureNa 0)~~~Jj!iji1tt ~8,500 

MC/sec) Ie 1n~ft tJ bht::" ~k il~.m ~) t:: ~*,tI::t (J{O) Jjj{ -=f .!:t~ t"'? t 0) ~ ~ 7.> " K 0) Jjj{-=f.!:to) 

IJ\~ ~ .)JIWi IL~""'7.> c, 
( Na 9 : K 1 J , (Na 4 : K 1 J , ( Na 7 : K 3 J, ( Na 1 : K 1 J , (Na 1: 2 J , (Na 1 : 

K 4 J , (Na 1 : K 9 J 
25"C 1L1n~ l::t 

(Na9:KI J , (Na4:KI J, (Nal:K9 J 1::t 1l!1 i* 

(Na7:K3 J, (Nal:KlJ , (Na l:K2 J (Nal :K4 J 1::t~i*~~7.> " 

(1) ~i* Na-K ~~ 
c.p.s.' ....-------------- ' 
4000 

3000 

2000 

1000 

at 25"C 

V
r--<:J.-: - { 

P. 

1:=- - /!..-

/. 

b L I~.wt) 

o 50 100 

Fig. 2 Na- K .g.~0) K O)JjlFf~TJlIL :N"9 ~ Na O)~P~~iJ.!tI& O) 

pure Na :lJ'.;0)i"t1~jf_"9~jJ{*1i*L', K 0)~~)1JI~L'91 

Grtl! '?L~'~" .¢'(~'i Rimai 1LJ: ~ *1i*L' , m:~L' i5 ~ " 
Rimai O)*1i:lIHi PI' a., r. :lJ~~:bt1Ll)tJ ~ ) " 3Uq~:lJi 

Jl\Ht~. L' i5 ~ . 

~i*t:f:! 0) Na l::t -"'?O) :;.~~~ mJ i1tt:j&~ t ~, "C 0) Pure Na il' J? 0)9h ~IJ l::t K 0) Jjj{ -=fiL'1lI}£ il1 4 

1 J: ~*~H'!JT~~ < c, KO) Jjj{-=fillJ}( C c ~ IC*i*mU!iHt:JIC 1t*~7.> " "CO)tqlEl::t, 

( 
a (~IJ) ) _ + ac P.T - 3600 - 5 c.p.s. (I) 
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C nK, (0 ~ C ~ 1 ) 
llK+nNa 

(2) 

"C' it> ~. 

1 * ;/if3(r:pO) Na :=J:~~CmJiJJlfJ{:t Vo, Pure metal q-t0) Na O)~~emJiJJl~:t!.it. ~1fi:r:p0).:c:h:t 

!.i c T ~ c ~1fi:0) Knight shift Kli 

K = !.i-!.io = !.il-!.in + ~!.i 
1;0 lJo lJo 

(3) 

K - !.il-!.io 
0-

!.io (4) 

Ii Pure Na metal 0) Knight shift "C'l. 13 X 10- 3 "C' it> ~ (2) , C:h I? :t JfJ ~) -C(I):xt:tWZ~ l--C 

I ( oK ) K ---ac = O. 313 
o P.T 

(5) 

(0) ~i* Na-K ~1fi: 

~'f*lcMl--C!i, cO)fii\;f'fIC1R-Cb, Na 0)-=-*0) signal :b~tJ,'f1iJlIJ~ :h~0)"C', .:c 0) -=- * 0) 

signal 1C:!<-.J},c.T ~-=--:JO)JjX;?t:b~m~ l- -C~)~ b 0) c~;t I? :h~ , Na O)~~)~m"C'Ii.:c:h1? 0) m 

~JjX;?t:t)~I!!~H'iliJJlfJ{O)?i:j~))lmlC;J(l? al;f[l , f31 m, TL *ncl"f~{c cICT~ . 3<.KO)~H~lm"C' 

liA,J3I';:I:mJiJ.!ifJ{O)iJ1~)}IJrilc a2;tH, f32;fl.l, r2;fficllP.~{C cICT~ . 5kfiJIIJo) *;!!:W:IC.t:hli, at. rt. 
~ ~O)~mO)mJiJJl.~M&, ITh~-~"C'it>:h~ .:c:h:t~~~1fi:O)mJjX;IC.~.IC-~"C'it> 
7., ·j:;::b~~~:ht.: . xl?o);fi'IO) Na mJiJ.!i.® Pure Na 7J,f,®-9':hl;:l: 25 ' C, 1 %'EEIL:to~}L, 7'J.(® 

f,'fdJ1Ill:t1&~ . (Fig. 2 ~J~) 

al ..... + (1320± 5 )c.p.s. , a2 ······ + (2960 ± 5 )c.p.s. 

rl .... + (50 ± 5 )c.p.s. r2······ + (3323 ± 5 )c.p.s. 

f31 1;:1: all TL 0) ~l=qL\l, f32 1;:1: a2, r2 0) 9=t /11/ 

(i) f3+1l 

X.0)/\1Thj0)1{)O)I-j'"C' f3b f32 :f§I;:I:.:c0)J,!;1iJ.!i~:bsj,:1* Fig. 2 O)If3i..mtllJ~O)~*x.lCit>~O)"C', .:c 

n:t~~Q!I-f4;O)*JlJllGIC~ji U ):ili!JI~!jJ:f*li\'!O)i~m~1fi:c' it> ~ C c :bsff£iJI1J ~ :h~ . CO) f31 me f32 m 

Ii 'ffiITO)T C'I;:I: , -5' C lCi1JJ3r:tTI1" ~ c Wl;t~ , -&illi;t ~ e ~&:tIArl!,~~x.ICx.l1"tH) em 
bntJ ~) . cO) 'J'j:jll;:l:, f3t. f32 m:bsx.lc:i!!!« t.: ilHl'l O)ji&~tjJ:f*mi"C' it> ~ e ,'6l,b l- Q) ~ --:JO).fjHl~ 

"C' it> ~ . 

(ii) TL ffl 

rdlJ 0) };';i iJJl~I;:I:, Pure Na O).:c :h1Cfi; c·~; l- ~ l:b> I? Pure Na 1C:i[~ 'fJlmi*"C' it> ~ C e :bSff£iJlIJ 

~n~ . 

(iii) r2.f1r 
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rd§ l;t fiiJ~ tI 7.> tJ fD 1: ~ 7.> ;Q'l'l!Jrz: ~ 7.> . ~ -c G < K IL !>;Q' ~) ~ m-f<t.: 1: ~ 6 ? . 

(iv) a;f:§ 

Fig. 2 1L1kT: A.'I?:!cMIZT 7.>m~~ tJ -:> t.:~~I;t -cfDlt#fDiffiiJ3t (25'C) ILtR-T~1~ lAf:iq) 7.> . 

al ;f:§fD Na l;t A c /iil t; mJ i11t~~ tJ -:>"L ~)':';Q' G A .... ?:!cMIZT ,:,m~~ tJ "?ie(;f:§ c:1S;t G tL,:, . ~ 

-:>"L-~IL-:lEfDiffiiJ3t, lEiJfDTIL~,:, al ;f:§I;t, -cfDiliitJ3t, EC}J fDT1:mm lAf:iq),:, ~~c/iil 

-fDm~~ tJ"? c -L:? ~;Q~IIHIE':' . 

/iil~1L a2 ;f:§I;t B.gc /iil t;m~~tJ "?irX;f:§1:~':' . 

al;fH, f31;f:§, Tl;f:§;Q$J:~['.fD~tItJfD1:~,:,cTtLI;!, ~~ (Na9:K1J fDJ:\='lLtR-l1,:,al*' 

c Tl ;fHfDiIi:fD1tlHIGfJclJ, ~-:>"L7ckfD;f:§fDtJ"? Na :mfD~fD1ttJfJc-:>"L<':' . -cfD1tl;ti'ln 

lj! tJ llt~ .t IJ 4 : lOlL tJ':' . /iil~1L L, "L,g.~ (Na 4; K 1 J fDJ:\='fD al ;f:§ C Tl ;tt:IfD~U Na :m fD 

1tli7: 510J':' . al;fHc Tl;f:§fDsignalfD1t~~illIJL,"Llj.tLI;!, Iltr~IL~~ )"LI;t7 :10, ~~ 

IC~~)"LI;t9: 4c tJIJ, *-f<t.:jillj~ ctJ~:flT':' Na:mfD ~fD1tIL:il[ <tJ-:>"L~)':' . -cfD1tfDf!fi 

;Q~5G~ IL -ft L, tJ ~) fD l;t al ;fH c rl ;fH fD relaxation time ;Q~~i L, < tJ ~) i:. c IL .t ,:, tJ fD c ,Ii!), t> tL 

':' . 
KfD~~)iIIUfD;fH1:I;t Na fD~J3ttJ~/J\~ < tJIJ§?~fD .);jHJ;Q~G Na fD signal fD SIN 1t;Q~{g;TL, 

~UJ:lE ;Q$IE ~IHc tJ ,:, • 

(2) iffiiJ3t~f~c Na fD Knight shift cfDM-f* 

Fig. 3 IC4};f:§fDiffiiJ3tcmJi11t~fDTncfDlWf,f.~ff-L,"L~7.> . a2, f3h 132, Th T2 fD4};fHclei;f:13 

l;tiaJ3tfDJ::n c :tl;lLmJ i11t~,;t!t'ljJll L" al 1;t~~T':' . al ~H1·I;t 15'C ILtR-l1 ,:, mJi1tl~ ~ti!iiflblLltt 

1], al l;t-ctLtJ'G200c.p.s. 3tJ:liILT&? L,"L~7.>. 

200 
c.p.s. 

150 

100 

50 

o 

15 20 25 30 35 40 · C 

Fig. 3 Na-K *~0)~;j§0) Na :ti<P.GmliJU')(O)iI.\l.fjlKJ:.o""9 
tL'~·15 ·C ~£i\IlK L,"LffiL,"L~.o . a J ;j§K"?~)"L 

l-.t200 cps :3I:1:K1&? t.: . 



7 J'v7J I) f;~Q)Knight Shift Q)i1iI.J.t, B:JJ1~ff. 49 

( i ) jfJ(,j.1l& c.J ~b ~2;f§ 

mliBi~Q)iJQ&~ftItH;t~~;t~ft Q)W!:I1flI*JL' h ~2 ;f§~~66~;f§Q)~~~L'-lB'~ L., < + 2. 15c.p.s. 

deg-1 L' ~:5 0 

(ii) r frl 

~ft$/;t rl fI~/;ti/X;f§J:: IJ/J\~ < + 1. 65c.p.s. deg-1 L'JltQ)fjtH;t McGarvey C Gutowsky(7) Q) 

ifllJ"? t:.. Pure Na Q) 1. 77 c.p.s. deg- 1 I[ Illt~ L., ~ ' . 

(iii) a,jff 

ilijti§U!tft'fJ/;t al ,j.11L'-19. 0 c.p.s. deg-1 L' a2 *HL'/;t + 13. 5 c.p.s. deg- 1 L'~:5 . a ;f§Q)WZft 

't!'Wj:;\'K*~~' . a :tI:jQ)RiliBi~Q)tw1&KJ:::5WZftl;tftBQ),j{fc~~~ 9-~K Vn':5 . Fig. 4 Q) 

· k 380 r---.---.--,-------.-~_.-~--r---,.----, 

360 

340 

320 

300 

280 t-----~ ___ 

260 

240 

o 50 100 

Fig. 4 Na- K phase diagram.(8) 

(Na- K) fllI~l~ 5Ul1i~'JtJ':5 tRK, ilnl.ljttJ~&::tL/i, "C Q)ilia&~~~,\'K C T:5 i/XfftQ)Ml~ {) X~ 
"? "'C < 7.> . 1l-ifnUJUe:}.H''''C a ,l'fH-i'li:;1C C CDw'JllZ.LtlC hfji \....~)*IlnlZ.I:t>.rf;'i'''? "'C~) 7.>. vt "? "'CiIffi.&il~~ 

:tLli ?'H~ a .f"Q)*JlrMt.tJ1~1J, mJ~J;ttJ1~:tL 'i Fig. 2 l[vt"?"'CJtiliJ,Hj(tJ~~7.> bfHUJ::5 , a *f1Q) 

JI~ iJ.Hl1 Q)il,ll1' K J:: :5 rttftl;t C. Q)¥RIL L., L i@7.> . 

LQ) 'JJ::Jd;t 7 }'v 7J I) .g.~Q)#I~I~f'l: 7.>J:.K.j;ji66 L~;VJL' ~ 7.> . 7}'v 7J ~ .g.~O)*HI~/;t.f§~f t o) 

~ O)m%'f!HJLO):';J,~(8) c tJ,f,t~J Elll*,~(9 ) ~!ji~ IFI ~'L f'F t;:tL 7.> tJ1*t':;f[lj.]tJ: ,\'K:b~tlh L ~':5 • (3) 

(I' ml;t 1lil,j.110) 1>-tJ1'2;-1>-, i~;jf]O)mJiJ.Hl1O)£&~ft$I;t a :tIJO)"C:tLc .I:t~~ L., < IJ\~ ~' . (Fig. 3) 

~~O)lllIfftO) il,;l.J~: ~~x.tJtJ~ t; I a.mO) RiliBi~~ilIih L~) < C, "C Q)RiliBi~O)fml&~fttJ1~J[ ~ 

~tJ)1L tJ: 7.>,\'KtJ1~:5 . c. Q)fml&c·,g.~/;t1i!!l*1jtJ) t; i~.f§I[~ "? t:..o)L'~:5 . c. 0).\'K/;t~1L/;t "? ~ IJ 
L., L~):5 0 vt "? L J;'iJiBi~O)iml.&tyi£tJ1~1.~T 7.J ilriWt C I "C Q),g.~O)Ml~J:t~~iJlI] T:tL'i.f§~ ~.IE 

ll(H[ 1~i < :!f~ tJ1 i.l1 * 7.> • 
ilii1.&~Tfj':5 cal *13Q) signal ';t/J\ ~ < tJ: IJ Tl ffiO) signal ,;t*~ < tJ::5 . c.0)c. cI;tlXO)f,R 

ILi'JiI!fl ~ :tL:5 . fml.&~Tfj':5 C, "C0)£13t~~®l.'~ cT 7.>,g.~O)m~';t Na 0):J;~'1i K ft :5 • 

al :ffll;t"CO)Ml.J~K~U'tJ,t; Na 0) signal tJ1!j\~ ·(tJ::5 . ,g.~0) Na O)~iii/;ttk"?L~):5 tJ) t; 

alO)NatJ1i1i£:J;T:tL/i&:,~(t:1I[Tl Cfr:;C PureNa lL/lilt.:;.) tJ~!ffIL." "CQ)signal{)*~<tJ::5 . C. 

0) C. c l;t n, a2 I[ --::> ~, L {) -a' ;t :5 c. c L' ~ :5 . J!ll -; m;iiiUUJ: :5 c a2 0) signal l;t i1i£ 11 L., I r2 0) 
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signal '~iI*9 7.1. 

Fig. 5 Na (J) signal (J)3Hll~jf-lLa:,.:. . signal J:(J)f'lH~, 
20 c.p.s. 4ijICAnt.:§!.ill.' , <:.nICJ;? L line till 
aJi!il~IiHUr<:. cjJitl:l*.:. . 

~"(O)-signallr:-::>~),,( line 1jIjji'~*f;$: 85 cps -C:i:J.&Ir:J: 7.lW<:f~,~~8) bttt.(iJ'-:,f.:. (Fig. 5) 

~tt~~~0)~~-Ir:J:7.ltO)~.~tt7.l . 

c.p.s. 
o 

- 100 

o 1(Xl) am :mJ 400J f.roJ &lll 1(Xl) 1m) !IDJ kg/cm' 
Fig. 6 Na- K ~~f;~(J) Na (J)Ji!iI~Ii(J)EE::IJICJ;.:.~~t, iIlq:lE 

itl.J1Ji25·C l.'Ji!iI~Ii§!.il';t1f,'EEic~I1':' 'b(J)jJ'I?(J)'f' 

n~jf-T. #~O)i4 pure Na (J)~Nt~.AnLa:,.:. . 



7 )v"lJ I) *~Q)Knight ShiftQ) U. f£:h1ti:ff 

(3) ffjJ c Knight shift C (J) M1* 

?g& 25· C 1[*19 7.> ~;f§(J)mJi1ll~(J)EEhiMftt'~~(J):iID ~ -z: ~ 7.> . 

(i) ~;f§~a aJ, a2;f§ 
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~;f§ (J) mJ i1ll~(J)-3{1.EE(J) t (J);O)I; (J)EEh I[.l 7.> "9tL~ Fig. 6 ILjft9. .l:t~(J)~ Pure Na IL IM1 
97.> Kushida, Benedek (J)Mi*(2) ;O~A.tL-r~7.>. 

,g.~,~ Pure Na .l ~ mJi1ll~(J)~1~;O~* ~ < • .Ii "'J~;f§-Z:'~ K (J)~&;O~*IUJ: 7.> ~mJi1ll~~1~ 

t * ~ < tJ: -:> -r ~) 7.> . <: (J) ,==, 1OO (J);f§ (J) signal (J) line ~ffi I~EEjJl[ ~OO1* -z: ~ -:> t.: . <: tLI~ line ~ 

~~.~.(J)~~-IL.l-:>-rm7.>~;-Z:~~~ . 

(Na 1 : K 4 J , (Na 1 : K 2 J , (Na 7 : K 3 J (J)~,g.~,~ 8000kg/cm2 ~(J)1JDfflL.l ~;f§l/ii 

ft;O~~7.> (J) -z:, mJi1ll~~1~;O~{>{>~~-Z: ~ 7.> 0 Fig. 7 I[ (Na 1 : K 4 J (J)~1~(J)m:f.f{~jft9 0 

c.p.s. 

0 
A 

- 100 

-200 

-300 

-400 

-500 

-600 

-700 

-800 

B 

c 
r---D 

E 

F 

UXXl 200J 3IXXJ 4mJ fiXX) 6Ol) 7CXXl &XX) !XXX) kg / em 2 

Fig. 7 *~ (Na 1 : K 4) Q) Na mJiI!l~Q)f£:hILJ:: 

~ ~ft. iJU];.EI:!!JU;i 25 ·C c: mJiI!l~ 13 'M£1;i '.~~ 
1£ K :to 11 ~ b Q) iJ>.'; Q) ·nV~:·ff-T . 

lJ1lB:: L, -r$ < C ~?;':3000kg/cm2 T(2gJ:j:tC(J) signal ;01/N[ tJ: ~ ElL signal ;O~mvtL7.> o ~1[1J1J 

EE 97.> c CD J:(J) signal IH':A.,f':A.,/j\lUJ: ~ 5000kg/ cm2 -Z:if1j~9 7.> 0 - J] E F 1:(J) signal I~ 

5OOOkg /cm2 ~,~*~ < tJ:7.>7'J~-ctLfJ.~~,~~;tJ:~) o ~EE(J)!tfl~ FEBA (J);@:il1i~jilh-r5i;it:~ 

7.> 0 ~EE(J)!tfl~ B C 1:1[ I~ signal I~mvtLtH) o fJ.1:(J)mtRIl(:}{(J).l ~ I[M~:±l* 7.> 0 A B Il 

~;f§1L*11Z L" B C Il1lit~f~1*;O~~~;J;pIUJ: -:> t.:~;j:g:tk~, E F c B E I~ a2;f§, (~Jt, EEhlL 

.l~*Jl~7'J~~1~97.>;f§) BDIlj32;jf]lLx;.d'1},C;97.> 0 <:(J)*~(J) 25·C IL1iH:t7.>TM!MEEhl~* 

i* llOOkg/ cm2 -Z:~7.> 0 -~ILEE)J~1m.:t7.>::jHliffil.Jt~ -nf7.> <: clLMIZ 97.>7'J~ ~Jt~1~(J)!tf 

I~, ~Jt;O~MM,~fJ.TIUJ: 7.> C9 <·-.7HiIJ!!l1~ L" lJIlEE(J) c ~ IlM!l!mEEh£l.1:IUJ: -:> -r t~1* 

;o~~~!jJ:tk~(J) i i i*t.:tL, -c tL.l ~ *1* 2000kg/ cm2 f'~Jtrwj~ )EEh I[ tJ: -:> -r~?;':-'$?t;O~1i!il1t 

L, jt;~ 7.> 0 ~EE(J)f&.i*I~ ~ ?;':(J)$ tJ:;O~; ~~!jJ:tk~IlmVtL tJ: ~) o 
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[Na 1 : K 2] -C:li IM!lWEEn;O~ 4500kg/cm2 IUJ.Q 3t-c:, rnll.>@{/oJO) mJ~~~1~;O~ ~.; tt, -c 
0)q:t0) a2 ;f{JO)mJ~~Ii1mEEILM\'" Fig. 7 0) E F O)EEn 4500kg/cm2 .K.l:.lrMIZT .Q$5tc rnl t; 

~1~~T .Qo 

X [Na 1 : K 9] *~O) a2 ;f{J0)m!~~~1~t>l:~0)=*~c rnl t; -c:, -cO) llOOkg/cm2 lLinl1 

.QmJ~~Ii [Na 1 : K 4] *~O)lM!lWEEnlLinl1.QmJ~~ (Fig. 7 0) B .¢.o C~~~Hf~O)talID~ 

-C:-~T.Qo c: ttlifE~O)EEnlrin-C a2 ;f{JO)mJ~~;O~-ctt~~tr*~0)m.~1L1!!Hl€If*-C:~.Q c: 
clL;f{J§T.Qo Fig. 7 ;O)';EEn 2000kg/cm2 F#:ili:-C:li a2 ;f{JO)mJ~~Ii lOOOkg/cm2 Ir-:>~ 135 
<e.p.s .. 0) ~J -c: -m; < tJ .Q c: c;o~ b;O) .Q 0 

*~ [Na7:K3] 0)25°CIL$I1.QlM!lWEEnlil500kg/cm2 -C:~.Q o XFig.71L~.;tt.Qf,l 

tJ~~;O~ c: 0)*~1L -:>~) -C t ~.; tt.Qo 7l c: O)tA*Ii BE F 1L;f{J§T.Q k;!ll;O~ 1000kg/cm2 IL-:>~ 

30 c.p.s .. O)~J*-C:*-1*1Rk;!llfl9lLJ:::n G -C~).Qo c: ttli al ;f{JO)m!~~;O~J::~O)~J*-C:il1mT.Q c: c 

Ir;f{J § G -C~) 7.>0 al;f{J 0) m!~lX t a2 ;f{J O)~* c rnlf,l, fE:lt:O)EEn lLin-C -ctt~~tr*~O)m.~ 
IL J:. .; j'-)l::-C: ~.Q 0 

(ii) ~l;f{J, Tl;f{J 

c: tt.; O);f{JO)mJ~~O)EEjJ~f~~ Fig.81Lit-To 

c. p. s. 

o 

- 100 

- 200 

8:2 

1000 2000 3000 4000 5000 6000 7000 8000 9OOOkg/cm' 

Fig. 8 Na- K .g.~Q) T 1 ~.&a fi 1 ~Q) Na rm iBlliAQ)1£.1J 
1LJ:.7.>~fto ~q)EiIlIft'j: 25 °C ILL', rmiBl~§!& 
'j:'if;1£.IL:~;lt 7.> b Q):Q)'; Q)TtL~ff-T ° 

Tl ;f{J0) signal 0) line IjJ&Ii'ffiEE-c: 85 c.p.s. -c:110EEIL J:.IJ mU~H0ILit'l11[1 G 7000kg/cm2 -C 200c.p.s. 
lL .tJ.Qo c: O)~ 6OOOkg/cm21lt.f:ili:-C:0)m!~~iJIU)l::O) li'Jl:~Ii ± 15 c.p.s . .f.JlJJt-C~ ·:>1;:0 

~l ;f{J 0) signal Ii 1JfJEE IL J:. IJ Ij' ~ < tJ 7.> ;O~, c: tt Ii iffiI.JJt ~ TIL J:. IJ jfg .Q IRI f,l O):m~ IL X'I';C; G -C ~) 

.Qo XC: 0);f{J0) signal 0) line gliEEt)IL~OOf*-C:~.Q o 

(iii) T2;f{J 

. ' n-aJft:i!i-C:C: O);f{JO)mJ~~Ii 1000k.g/cm21L-:>~ llOc.p.s. 0)~J*-C~9 G, c: O)@Z'f~~IiEEjJ 
;O~*IUJ.Q c;:JHr, ~q IL!J'~ < tJ.Q o X signal 0) line ~ffiliEEn c;t~IL*lLtJ IJ, 7000kg/cm2 
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l:.' 140c.p.s. Kffi/1JOT7.> 0 @VM"EEK~-elifiBQ) signal c/IiJl../ < 85c.p.s. Q)~~ ~t,-:> o 

',T,·EEm:i1il:.'Q)EEt) I CJ::7.>~;j;§Q) Knight shift Q) WZ{~ I¥ - io(~~)T=250C ~'iclh7.>c(j{ 
Q)~Q)tlll < tI. 7.> 0 

-/ ( aK) 
J{O aP T 3. 85 5. 10 5.42 5.83 -3. 75 -3. 75 17.7 4.38 4.90 1.77 1.15 11. 5 

T = 25°C 

lliitL'i X 10- 6 kg - l • em2 

J:.Q)WZ{~$IiEE1JJJ:(*IOI. 7.> KV( -:> -C¥f. ~ K~)!;T 7.> 0 

1r~ [Na 9 : K 1 J Q) f32 ;j;§Ii 1000 kg/cm2 Q)jJOEEK J:: t) iJlj~T 7.> Q) l:.', "CQ)mJi&~Q)EE1Jft( 

:(f-tl ~ ~« 7.> c. c Ii :±l * tJiJ) -:> I::. 0 

f.!f)i5j ab a2;j;§Q) Knight shift Q)EE1JILJ::7.>WZ{~Ii, mnlGQ)WZ{~ILJ::7.>t,Q)l:.'it>t), 1illQ);j;§Q) 

Knight shift Q)WZ{~?t:6:(~'jfQ)f*fl1lQ)WZ{~ILJtgf,§T 7.> t, Q)""(' it> 7.> c ~) oj c. b~:(:±l * 7.> 0 

Ximl.~Q):t~1r c /IiJ~IL, ~;j;§q:tQ) a;j;§ c, "Cn~?; 'i tH)~;j;§Q)mJi&~Q)EE1J IL J:: 7.>~{~$JJ:( 

~ L., O~ 7.> c. c ~;fIjJll L., -C, 7)'" tJ I) 1r~Q)EE1J-i1:~Q);j;§~~ft 7.> c. c :6:(:±l* 7.> 0 

4. *5 

Fig. 9 c Fig. 10 IL Na- K ,*~Q)~;j;§Q).flIl~ Q)EEJ) , iml.~IL:toI17.> Na Q)Jt.li&~ shift c K Q) 

ilJ:.!~cQ)OO{'*~'iclh-C~L.,-Cit>7.> o at ;j;§liEE1JJ:: t) t,i~~ILJ:: t)*~ < 3t{~L." a2 ;j;§liE£1J 

ILJ:: t)~L., < ~{~T7.> C. CJJ:(§IL-:> < 0 

~;j;§lk.ur f3h f32 ;f:§Q)WZ{t$Ii a ;j;§1Llt.«/J\~ <. ~;j:£jQ)~L6:(EEJJ, tJ~WZ{tlL*,lL., ~c':iV-fJ' 

ft!lllJ L., -C ~) 7.> J:: oj 1LJ.!.;t 7.> Q) Ii, ~;j;§Q) mi&~Q) EE1J, i~J.tIe::: J:: 7.> WZ{tiJ:(~J5t1L J:: -:> -C~ c·~ I? 

tH) C. c IL J:: 7.> t, Q) l:.' it> 7.> 0 

~;f:§lk.ur f1h f32 ;j;§Q)Jt.liJJl~-W~~EtlJ k;l.1Ui~c·mi*,,,Rl:.'liit>7.>iJ:(, Rimai Q)j£,*cy~t) KQ)~~) 

1JtUl:.'li)!; L.,EtlJ -:> -C~) 7.> 0 A. Blandin(4) ~liN a- K ifif*1r~Q) Knight shift ~IfS(f& oj 1iJ;€, 5t:9~f* 

Na Q)t;!i ~\11 (b.c.c.) ~£i~ILIfS(t)~f*Na li~f*Na "CQ)'i'iQ)*aa'iI .l'i'~:i!~*ftf;JfL." "CQ)~pQ)­

$iJ:(KJJjl-=t-l:.'ll!: ~ f~;t I? nl::. t, Q)~ Na-K·~f*,*~ c~;t 1::' 0 potential c L., -eli mJIPJA':JtI. Na ~ 

-=t-Q) potential U (r) Ie::: KJJjl-=t-1L J:: 7.>!LnQ)#[I7t V (r), [JJjl.';~Ue::: KJJjl::r-~1ll <J ~m:tll::. t, Q)~ 

J1H), V (r) ~ perturbation c ~;t -ci&[i}r1Jfj~:t!:~~~~) 1::' 0 V (r) IL J:: 7.> i&mlJT£i~Q)~{~Q)#[I7tli 

JJjl ,¢,Ue:::it>7.>KJJiF"fJJ)I?Q)1*:!Li&~~:bTo 1lIl ~!f,Ii VCr) ~ K-ion Q)q:t""('Q)~-~Q)~~~fIf-:>;Jj: 

Fi ID! potential l:.'iQ: ~ t~;t -C r,,'Jm~1lI'iljilL L., 1::' 0 c. Q)1*:f,L1BlQ)~ IL, ~ Na JJjl-1.,¢,;: IL 1iNt 7.> :UGilfj 

~'tI~ (I W(O) 12) Ie:::WZ1t~* L." c. n:6:( Kriight shift Q) WZ{tQ)JJjlf,§IOJ: 7.> 0 ~KJJjl-=t-:6) I? Q)1lXf,LiJJl 

IL J:: 7.>~ Na JJlFf,¢,Ue:::~I17.> ( IW(O) 12) Q)WZ1~Q)3f~~1&nli"CnJJ:(*1h 7.>1r~Q) Knight-shift 

Q)WZ{~IUJ: 7.> ° 1lIl ~jiQ)~I· ~f.!f :~He::: J:: n Ii, -&1iX~tQ) ~~ IfS(nli, shift Ii K J,m -=t-Q) ~~Ie::: J:t1§lj L." 

= &0J::Q)1iX;!;i. (multiple-scattering) ~ IfS(nlii1:~ IL It.1§IJ L., tJ: ~) C. c lOJ: 7.> 0 Rimai Ii jj[ k-Jl!'IL tJ: 
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3000 

2000 

1000 

1 kg/cm 2 

--3,OOOkg/crn 2 

--- 6,000 kg/cm 2 (at 25"C ) 

2 3 4 5 6 7 8 9 10 

Fig. 9 f£:MNtlC J: 7.> Na-K ,*~4S-~0) Na O)fflIiltlf(0)~1tO):t* 
m!~7r-T. llii\!!It:I<t 25 'C, 1 ~fElt:~H" 7.> pureNa 0)f.!3 
l!!if( ~1& -? ""(.t> 7.>. 

7.> $~'±'~ G, m: -:> -r ~m'lrHUi~m GW-7.> C!:::iill-">.-r~) 7.> . (3)(4)(5) ftk IDiJlJj~ Y '7 7 :iJ~K ID~~) 

il\IJ"t'", 4\j1L fi2 m"t'"rtIJ-:> -r ~) 7.> ID li~jJ!1ti:ELle J: 7.> ~ O):iJ), ~~) li m:li.ltiJIIJ~ID>FtHi ~ Ie J: 7.> ~ 

1y:j;:iJ) ~Ii t.H):iJ~, ~-r 0)1iit*,1Ie ""?~ ) -r ll'll t;11Jiril] :iJ~~; tt 7.> 0 ~mO) _1_ ( aK) 
Ko ac P=l, T=25 ' C 

IDfIti~~-">.-r .iZ).ttli, ~ID~IUJ 7.> 0 

.' ftk IDi1IJj~ Rimai (3) (~iIIlJ) 

0.313 0.361 
A. Blandin et. al. (lr~~) 

0.1 

L. Roth (iii"1n * 
0.38 

. Na- K ,g.~ 1L:1ft -r Ii Na ID Knight shift 1L:&I£TEE:h c!:: ililU.tJ::fl·ID5(IJ* li1[~) 1L:i2! IL tJ -:> -r ~) 

7.> 0 ~m"t'"~ttli, Ji!iJi!Htli~J.tJ::fl·/(J:IJ~:lJIlG, 1JIlEEILJ:IJi1i.&YT7.>o 9!1L [Na7:K3 J 
~1*,g.~IL""?~)-r;t;,.nli, 100' C IDJ::fl.ILJ: I), 215c.p.s. ~1JOG, 1l,OOOkg/ cm2 ID1JOEEILJ: IJ 
215 c.p.s. ~YT 7.> 0 lIP -; Knight shift IDl!£.ftle:&I£T5(JJ:ll!::iJ); .iZ).ttli, AT=IOO' C c!:: AP=ll, 

000 kg/ cm2 :iJ~IR.I -5(JJ:ll!:~* -:> -r~).o o ~leiaJ.t c!::EE:t.J ID~~ID-f*fj!( ' IL:&I£T5(JJ:ll!:~~.:t -r.iZ). J: 
-j 0 J::~~~ID~~~~~li fi = 3 X 10- 4 deg- lt, EE*'li$li X = 1.5 X 10- 5 kg- l. cm2tt (f&~) 

c!:: G -r .iZ).ttli, 6 T = + 100' C c!:: 6 P = 2000 kg/ m2 li1i~)IL-f*m{}) l!£.ft~triIliT c. c!:: :iJ~t>:iJl 

* L. Roth Ii Green function ~Jfl ~ )""(m.:rftli!LO)rR'Ii~J: IJ iU!tiIC1&t& -? I:. . J:O)~ li ~~O) 1tt~~ Ie 
Rimai(S) ~ti:.~ J.:t1. ""(*~t:: t> O)"t'.t> 7.> . 



c. p. s. 

4000 

3000 

2000 

7 jvtJ 1) ft~Q)Knight Shift Q)~~. fEjJiM¥ 

-- 50·C 

-- - 25·C 

-- O·C 

2 3 4 5 6 7 8 9 10 

Fig. 10 i:iI.1.l~ft.K~? Na-K ft~~:mQ) Na Q)fflliIU':£Q)~ft.Q) 
til!T~ff-T . £$1;1 25"C, 1 %.fEK:tort ~ pure Na Q)ffll 
Wi~~JIX:? Li5~ . 

55 

0 0 ~ P=2000kg/m21[M90 shift Ii - 85c.p.s. -c'<to o VE-:>L 100· e O)£gLJ::gt·~.!:j.;t, 

-c nl[ 2000 kg/m2 0) 1mEE ~Ej.;t 0 C: f;$:~li~ft L,tJ: ~)"i "i, Ii'll iBl~li (215-85) c. p. s. :ltltfl1m 
90!J}IUJ:o o c.O)*6*~Jfl~)L, < IW(o) 12 >F O)JE~£J1l~ft*~*~L1).O o 

81r 
K =3 < IW(o) 12 >F xfl 

X {J Ii f;$:~0) 1).0) ~l'J(-c'itri.grlL Ii ~-f¥ G tJ: P b 0) c:"9 0 0 

1 (aK) 1 (aPF) 
K aT v = Pi a7' v ' 

tii21 = --l-( aov ) 
ov aT v 

1- ~'-l Q)iIlg:iEit~ii. 
It ~"* Na Q) x = 1. 3x 10_5 Kit! < c.tLJ:.lJj?l.,*~PbQ)c l.,LC.Q)fJll~f!it~ ld.:. ;,tfillllq,. 
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0)) = (9. 6 + 1. 4) X 103 C. p. s. 

( aO))) _ 215-85 c. p.s. deg.-1 aT v - 100 

0)) l;t 1 ;4- :;/~~I:P~ Na 1J) f:> ~ shift ~2H)To 

c:nf:>~~fili~ft.i\T.oc 

iF ( ~~ )v = 1. 18 X 10-4 deg.~ l 

IL tJ..o o -1] G. B. Benedek c T . Kushida K J::.o c Pure Na 1L:t1T.o rnI L:;ltl:1J~ + 0.7 x 10-4 

deg.-1 cilIlJ~(Hl,"n).oo 

ad§I;t;j:§~ (Fig. 4) 1J) f:> l;t ~?~TWl ~ n.o ~ ~C'.j).o 1J~ Rimai l;t~ < ~n "C~)tJ. ~) o ~ I.? ~ 

R~C'~.Ma~~n~.W~n~o 

Fig. 11, Fig. 12 K TI ;j:§~ /:En IL J::.o line ~lli ~WZ1(j~ff-T 0 EEJJ IL J::':' line JjJjji ~WZ1(j1J~~~ 

P = I kg/em' P = 3000 kg/ m' P = 6000 kg /em' 

Fig. II 7, ;ffiO)EE:t.HC J: 7.> line %i0)~{tO):MIT~7ftT. signal J:O) W l;t 20 e.p.s. 
fIJlLA.nt;: {)O)L', L nIL J: Ii) , mliJJltt.&a line l\Ilii~l'atr U: ;6~I±l*7.> . 

e. p. s. 

To 

100 

r. 

o )(XXJ 2!XXJ 30ll 4ffi) !'.Oll tmJ 7[XXJ 30ll !mlkg / em' 
Fig. 12 7" 7.;ffiO)EE:hKJ:7.> linetliiO)~{t~7ftT . -§(\EEIC:toI17.>line$i~£$KJfJ{,? 

-CS7.> . EE:hILJ:7.> line 4iO)~{t;6~ifgQ.)i?n7.>O)I;t 7" 7. 0)':"L'S7.> . Rimai 
l;t 7, ;ffil;t pure Na clr.tl-O)~O)c L,-Ct)7.>;6~, ~::tILI;tEE:hILJ:7.> lineJjJiiiO)~ 

1tl;tifgQ.)i?nt,n). -t:'O)ftBO);ffiO) line tliilUJt<, (motional narrowing),;oj.m~O) 
7f'~- .JaRKA. IJ, -t:'0)!E:h1L J: 7.>~{t';tlllll!ljl±l*tJ~) . 
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t;:h7.>Q)'i n, Ti*1IQ)h-"C't:>7.> o -cQ)11!!,Q);j{IQ) line ~ffili~< (motional narrowing), YI-~:t9.;Q) 

/f-:l!;j-/*JleJd), -c Q)ffj) Ie!::. 7.> ~1~Ii1~if!lJLI:\;'IUH). Pure Na IL Ii line IpN\Q)lEn K J: 7.> ~1~ 

li~36t;:htH)o XmJi1ll~Q)lIjJ1Aff-t'.:I:i-h-cob PureNa c.tJ)tJIJ%7.>Q)c· (Fig . 8~J!?'), Tl 

;lfHi~ G < Pure Na lei[[~)I!!!Ii:fl:'f4;:"C' t:> -0 oj 0 

Fig. 12 K liX, T2 4tlQ)ff)) IL J: 7.> line IPffiQ)~1~i-~'9 0 T2;j{1 Ii i17illXli;JmffK J:. IJ U2 *11 Q) K 
Q)&J3ttJ~Mj7'9 7.> Ie "'?:h c, LlIJ -; K Q),fJT ,LL: :JJ:tJH(lf9Ie "'?:h c -c Q) signal tJ1.7:.. 'l5 < tJ 7.> Q) <:, fJT ~1l 

'97.> K c. ;'f,:nUJ!YJfldJ1. t:> 7.> c. ~ ;t t; :h 7.> tJ1., "C Q) 1-/-11L f.Ni:tJ) -;'t- ~ :h 7.> Na IL J: 7.> signal Ie G c 'i, 

-cQ)7:..'l5~~~lJlLob~'l5~~7.>J:.oj"C't:>7.> o 

C Q) liJf Je IL "'? ~ ) c Ii ~ 7:.. Q) 14:j! m i!'7i-m ~ ) t::.fW m ;tl] ¥ rc1 ± (Ford (tit Jem) le),;( < ~ *Li I~ G 1: f:f 
7.> 0 X, ,:':iff ',IQ ~','JJl:!fF.& u> "c Q) jjj1ij Q)Ttif 'jt Ie t1ilfl't'!'7 m~ ) t:: ~&U; ,~*$ Q) J!t:JI:~~;UH~ IL ~ < r~fM'9 

7.> 0 

The pressure, temperature and concentration dependence of Na metal Knight shifts 
in various phases of Na-K metal alloys with various concentrations were studied. 

Using the Na Kight shift, three phases were observed in Na rich and K rich solid 
regions respectively. 

Na rich region. 
The highest frequency one (aj) is a liquid phase which has the freezing point cor­

responding to this temperature and pressure. 
The intermediate one ((31) is probably a liquid phase which lies on the extrapolated 

liquid curve of Knight shift versus concentration (super cooling curve). 
The lowest one (71) is probably a solid solution. 
K rich region. 
The highest one (72) is a unknown solid phase. 
The intermediate one ((32) is a liquid phase corresponding to ((31)' 
The lowest one (a2) is a liquid phase corresponding to (aj). 
To the authour's knowledge, (31, 72 are new phases. 
The results thus obtained are as follows. 

", T. a 2 r. I L (Iiguid) 

- 1 (aK ) - 3.75 4.64 I. 46 17.7 11. 5 ~5.05 
f{() aP T X 10- " X 10- 6 X 10- " X 10- 6 X 10- 6 X 10- 6 

1 (aK) - 19.8 2.24 1.72 14. I 2.24 3.59 2.24 
K'O aT p x 10- ' x 10- ' x 10- ' x 10- ' x 10- ' x 10- ' x IO- ~ 

I ( oK) 
- j[Q ac PT 0 0.313 0 0 0.234 0 0.313 

T : in · C, C : in potassium atomic concentration, P : in kg.cm- z 
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