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Pressure dependence of the absolute thermal emf of alumel has been determined by means of 
an opposed anvil type high pressure device, under a temperature difference of 100"C between top 
and bottom anvils at pressures up to 130 kbar. Since, with a solid·pressure apparatus of the pre· 
sent configuration, large shear stresses and plastic deformations are expected to develop in the 
pressure medium, correction has to be made for a plastic strain effect on the thermal emf. The 
thermal emf due to this effect increases with a rate of 0.43,uV/100"C/kbar up to 25 kbar, beyond 
which pressure it remains constant at 10,uV/100"C. This tendency was confirmed by tension and 
compression tests on alumel wires. The thermal emf is increased by pressure taking a positive 
slope of L2,uV/100"C/kbar with negative curvature and amounts to 88,uV/ lOO"C at 130 kbar. An 
error due to the nonuniform distributions of both temperature and pressure in the pressure cell is 
estimated by Hanneman's method. 
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pressure apparatus. 
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Fig. 5 Temperature measurement 
of the anvil surface. 
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Fig. 7 Pressure vs. thermal emf 
of the alumel wire. 
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Fig. 8 Thermoelectric power induced 
by tensile strain. 
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V'f7j.-r: 34pV/100"C -rlb7.> . 1JnEEq, Fig. 3 (J)1z/L-~ 

-r: , C, E M(J)7/U/L-~JMV'f'7j.tJ;5:Efila"Jlec(J):mJ3t 

-r:lb7.>tJ>:f'~A-rlbotJ; , q,'L,EE::IJ 40kbar j;-r1JnEEI...t: 

~(J) 1z IL-W- ~ (J)~{t. tJ>G *1>6 t: ~Ib 1] foJ (J) EE m ~ ~ I'J: 

-0.47 l", ;:(J)EEm~~ICJ: 7.>V'f7j.c f~I9:fii1:mJ3t<: 
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'Fig. 9 Thermoelectric power between compres
sed and annealed alumel wires, Temperature 
of the cold junction is 30"C, and the com
pressive strain is about 0 AI. 
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~'J: , ;: 0)~]9ti:j:l 25 kbar J;J.J: 0) EE:JJ -CI'J: -e 11.-00~m7JrlDO) 

~~tJq:J: c A, c.7j. t? :/1,fJ: < tJ: ~ ;: c v;::M}t,T ~ t 0) c~ 

.:Zt?h~ . 

4, ~ ~ 

Fig. " v;::.7j.~ c' C < lOO"C, lOOkbar O)fIi[!im"C'1'J:7 

91.- ~ 11.-*~v;::mJT ~AAt9fl[:JJO)EE:JJ1Rff~I'J: Bundy 0)*<1 

*c J:: < -¥fl:L- , 100~130kbar 0)fj£i:1'J: Bundy O){-h 

H~{-? c L- k*<1* c IHff;¥fl:T~ . Belt ~~ c 
Opposed Anvil -CI'l -e II.- r*l O)EE:JJ.t; J:: (ftlilm:7t;(jjiJ;~~~ 

j\i? c .~,bh~ ve t 7.piJ>bt?fjiljf1lfO)*<1*iJ; El v'-¥fl::a:

-7f,u,:;: c I'J: , -e/1.-r*lo)EE:JJ~rlil~7t;(jjo)~f;::J:: ~~~ 

ffiib"*.~*~~to)-C~< , {-O)*<1*O).~tt:a:-7f,Tt 

o c~;zt?h~ . 

7;/ l! II.-~OOO)i.Allm'7t:;(niJ;~--ctJ:'" c eve J:: ~~:& 

IvCV'J:-?~o) 2 -?O)~iJ*iJ;~..:tt?h~ . 

~ U 'J:{- :J A L- k 7 II.- hqft[ c WC 0) 7;/ l! II.-O)ra~ 

L'i1i·MltMH'F ¢;: c vetJ: ~ , {-O)t9'ilt:JJtJ; ~:&O))]i:1Z9 c 

:tJ: ~ ;: c . ;: O)~:& :a:-/l,~ < v;:: I'J: , CDii<t*4 c 7 ;/ l! II.-O)ra~ 

~'i/!1<UBM'T ~ , ® WC leM L- "(r..l!~'itt:JJ O)lj, ~ tJ:ii<t*4 

::a:-ill'''s;, 0) 2 -?0)7J~iJ;~..:tt?h~ . CDO)7J~leJ:: M~ 

..g-, ii<tlM c 7 ;/ i! I I.- 00 0) rrlHUlilm'~iJ; -C ~ ~ ;: c I;:: J:: ~ 

~~iJ;,L.'~c"Cib~ . {-;: "C·;:O)~~9t-CI'J:®O)7J~veJ::-? 

t:. . K. J. Trigger6) t? ve J:::hli, 7 II.- ~ II.-*y~O) WC ve 

:M-t~ AA~'ll::JJI'J: lOO"C ~)T"C'*"J O.3pV/"C -Cib ~ , 

;: :hI;::J:: ~~~I'J: -O.6pV m~-Cib~O)-c~m-t~;: 

b~;-C~~ . lOO"C J;J.J: -CI'J:jiljf1lfO)~tLrlil~:&~ ~ O)AA 

~.:JJ~bf~k*~<~~O)-C~~~;:O)fIi[!imkcc 
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11)1:. . ;: 0)~~Ua*iJ;7 II.- ~ II.-*~ve~.li! G:h"(v' ~ 0) v'l , 

WC CO)it,.M9'ilt:JJiJ;~m-C~ ~ cv' ?fJllE!3I;::J:: ~ to)-C 

ib ~ , ftl!. O)1m't!v;::-?"'''(O)AAt9'itt:JJO)EE:JJ1Rff~:a:-fjiJ tR 

O)7J~"C'iJ!II5ET~t-=lI)vCV'J: , :tmAAl,\"ifl7J~:a:- ts: G le~~ 

L-,,(7;/i!~OOJ:0)~.:&:a:-~t?k~~<L-~~h~~ 

t? tJ: 1t'. 

. 2 k.~t?:h~~~~, ii<t*4{-:JAffMk{--?"(EE 

:JJ c tlil~iJ;~ma~I;::~W:.T ~ k II) I;::. Ji!.iJ>l:J-J:O)r..l!~~ 
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J:: (fEE:JJ7t:;{fjO)lJlll~iJ;lt'!ZI'I~~£ "C' ib ~ 0) -C, R. E. 

Hanneman t? 0) 7J~4) letJ: t? -? ,,( , ;: 0) ;: c I;:: J:: ~ ~~ 

O)~fiIfi:a:-.t;;: tJ:-?k . itAt91tt:JJO)EE:JJ1R#i1::a:- aQjap, 
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Fig, 10 Temperature-pressure relation along 
the alumel wire in the pressure cell. 
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tFE£j]*#le~ltQ CO)~~V'J: ± 1.5% J;J.fI'J<:ibQ cit, 

XQ . ~cx CDE MO)E£j]~-5E<:ibQc6~L-, k 

O)fjic~"C E #.-~~v'j: D F.i,O)I£j]:a-ffllt'"c~~L-"Ct 

kO)~Ii)O)~~f'J: ± 6% :a-~x Q c c f'J: tJ: It' . 

~~E£j]~~:a- ~ 1;, "'~~iWil£j]~fl)':le~It'"cf'J:tlv 

fl'JO)~~~~j]~*~< , ~Jjt~~0)~li)t~~lLk5 

.A~f1.,~AA'IIt)tJO)~~ ~* ~ 1t,~Ii) , ~~~~O)AA~m 

j]ILA~T~~~, _*E£j]0). cM~<:.m<:~t.I: 

1t'~~O)l*lZ9ct.l:Q . kO)~Ii) , ~~E£j]~fl)':O)fI'J$O) 

i.Ai!.Jjt:a-j£~letk:~TM§~IO'J: , I±\j]O)E£j]~j£:a-~c 

t.l:5t:~-c-t.l:< , ~E£1L~5~~~~ILJ:Q~.j]0)~ 

1I::. H~j£T Q J: 5 Ie L- t,l:Itf1.,l'!t.I: I? t.l:1t' . 

5. t; 

Opposed Anvil ~il1!iI£j]~fl)':le J: '?"C 7 IV;'! Iv~A!O) 

AA~~j] 0) I£j] {t{:ff~:a- 100"C, 130 kbar O)illiiHI <:IJ!IJ5E 

~~. kO)~*, cO)mO)~~I£j]~~:a-~mTQil1!i1£ 

j]~1ii-C-f'j:~~~~O)~~tpg L-1t';6;, c O)~* :a-5i ~ 

~f1.,fi, Bundy;6; Belt ~il1!iI£j]~m:le J: '?"C~~~* 

c J:1t'-¥!c:a-~Tc c;6;aAI?;6>letJ:'?~ . cO)~~O)J'OC 

tlil£j]<:ib Q 130 kbar <:f'J:'if," 1£0) 7 IV;'! Iv~A! c 0) ra' Ie 

88pV/100"C 0)~1K)J;6;.7;.I?f1." cO)fjiv'J: Bundy O)~ 

*H'l-k5 c L-t:fifiJ: fJ ~*':J 3pV ~< tJ:'?'n'Q . 

7 IV;'! Ivl'JHem~~~:a-1mxQ c c leJ: QAA~'iIlj]O) 

~1I::.V'J: 10- 2 0)5i5R fJ V'f .7;.1L)tJL-"C -2.5pV/100"C c 

t.I: fJ , 4.1 x 10-1 0) Bjiii D-f.7j. le)tJ L- "Cv'J: 34pV/100"C 

O).:a-~L-, .*I£j]O)~. c #lLcO)~fi~~~I£. 

m:fl'JO)T.Ai!.JjtlJ!tl5Ele~ L- "C~m.<: ~ tJ: HM!~1Z9 c tJ: Q . 

~~, cO)I£j] t ~fl'JO)~Jjt~.~J:~I£j]~.O). 

~;Jj;:lt.~;6>I?O)ff1.,leJ: Q~~O)g;r<{jffi:a- Hanneman 0)11 

jlRlet.l:~'?"C~c t.I:'?~~*, ± 1.5% fjJjtO)~~<:<b
Q c c;6;~t;6>Ii)I?f1.,~ . 

~ fJ Ie , cO)ffi'5E:a-~c tJ: 5 leib~ fJ ~~Ielaj] V C 

"'~t:It'~i1Vll~fTfl:; , ff~t.I:~W~:a-It,t:t:It,~~J%. 
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