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XET HCurielRfE, VaRE/RER, NIRUEBR AT SHEBE T KX

Boltzmann¥¥, noRHEEMTE, uhyBohrfit ¥, ghlande T, JHEMFHRET
¥, PlENUBohrRETFH.

M) RFTE B AS,(T,B) LA KM « QTARA RS TR A R A K H % Bohr
BTHP=9vT(T+1)s QIIELFNTIHRESIE %A Curie B ERE, KO
MW SRR, SHEMLGI, Tb, Dy, HofEri T b4 Wd B AL 3did i kit
LMERNPELE 1), FUBERLACRB LR HLA WRIEAHBS T BN
FRERHEE. NOWM AR FERECGAIE BN B EEME Curie BENE, XKk
o R B S PR AR R Curie I8 B2 TR 7] 3545 R R B SEB R Bod ity
BeSh, BRIV AR E TAEARLE R R A S 1 3 AR A L RUOE THEN B 51 B
fy 5 B A 3% EL AR TR B4 R Bk BB 5
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Tab,1 Effective Bohr magneton of 3d and 4f rare earth metal ions
3d B H P ] 4f B H
4 -
BFH BTH O EaE o531} HTH BTH EE SnE

Sctt 0.0
Tid* }0 1S, 0.00 0.0 Ce? 1 3Fs,, 2,54 2.4
v 0.0 Pt 2 He  8.58 3.5
Tis*
v+ !’1 D3/, 1,73 1,77~1,79| Nd* 3 Tors 3.62 3.5
Tix Y Pm® 4 51 2

3 b 4 .68 —_
v } 2 F; 2.83 {2.76~2.85

Sm* 5 ‘Hy,,  0.84 1.5
v 3.81~3,86
Cl'3+ 3 ‘F3/2 3.87 3.68~3.86 Eu3* 6 1F0 0 3.4
Ma** 4.00
Cr?* } § 4.80 Gd* 7 8Ss/2 7.94 8.0
. 4 5D, 4.90 )

Mn? (5.0 Tb¥* 3 17, 9.72 9.5
Mn? § 5.2~5.96
Fe?* 5 6Ss, 5 5.92 l 5,4~6.0 Dy3 9 ®His,2 10,60 10,6
Fe** ) 6 D {5.0~5-5 Ho®* 190 STg 10.60 10.4
o L Py
Co?* “Fos, 3,87 4,4~5.2 | Er* 11 Iisyq 9,59 9.5
Niz* F, 2.83 2.9~3.4
Cu?* 9 2Dy, 1,73 1,8~38,4 | Tm3" 12 SH, 7.57 7.3
Cu* }1 { 0.0
Zn? 0 1S, 0.00 0.0 Yb** 13 2F,, , 4.54 4.5
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M = NgusJ Bj(x) (s)
¥ (5)RERAUD)RREERREx, Fr RN (4a) RATRBERBETNHEBTH
RS (T,B), & EHC)R PR 0 RS (T, 0 ) M T RIBRHEASH(T,B).,
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Sie RYBEMH
S;=8, +S,+S; (7)
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SHBC(T,0), C o hDebyek RN E R
C.= 9R(T/9D)3IZD /TEe"x‘/(e”- 1)2)dx (8)
6,%DebyelifE, RYSEKBK. HTLaRBLET,Col— 2 K26 x10°T-Cal/
mol- K¢, HC MCHRN( 6 ) NS F R IBAERAS A Sk,
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of some working substances

Curie temperature and effective Bohr magaeton

TN Te(K) P THENR Te(K) P
ErNi, 6.2 9,47 TbAl, 121 8.6
El’3Ni 7.4 17.25 DySSh . 140 7.1
Er,.sDyo..Ni; 12,36 9,47 Tby..GdysAl, 168 7.4
DyNi, 22.5 10.59 GdAl, 182 7.9
EI‘AI} 24 9 4 Gdo.-)Lao.g 185 e
GdNig 32 7.9 Gd Al 4Nig 191 7.2
HoAl, 42 9.2 GdGa 200 8.2
GdAgesAl, 50 — Gd;ln 213 8,8
Gd, 5S4 5 — Thb,Si, 225 9.55
GdN - Gd;AlL, 282 8.0
DyAl, 70 9.6 Gd 293 7.9
Ho,Si, 76 11.06 MnP 298 2,9
GdNi, 81 7.9 Y,Fei; 317 2,0
Gdy,sThe. Al 90 — MnAs 318 4.95
Gdg.sAgo.s 100 — CrTe 333 4,08
Tbe.sDye..Al; 109 8.5 GdsSi, 336 8,2

45,(T,B)-T #f & BFHE 1 (BRI EEES, X LRIEE 8 X W R F EE
W48y (T,B) H—mAEM, HILBERE T TENRURARITEAE, BT RE
VEE., ANESS LRI BPRA-BERTE, WOEEREL RN MBI R &
FENEBEBEMTAKRRBELENARORT R,
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Working Substance Selection for High
Temperature Magnetic Refrigeration
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Abstract The dependence of magnetic entropy of high temperature magnetic refrig-
erator medium on the strength of external magnetic field and on the temperature is
quantitafively investigated by means of ferromagnetic jmolecular field theory, A

criterion for appropriately selecting working substances is presented,

Keywords magnetic refrigeration, intermetallic compounds, magnetic entropy, mol-

ecular field theory -

* Deparment of Physics



