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Thermal Study of Freedom of Spin in the Partially Disordered State

in Long-period Commensulate Magnets
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The study of freedom of spin in the partially disordered state in the long-period antiferro-

magnetic spin structure has been reviewed. In the commensulate phase with the wave vector k (©,

0, k) for k=13/14 and k=7/9 in PrCo:Si», paramagnetic ions with individual entropy ks In 2 have

been found to be immersed regularly by the direct analysis of the observed heat capacity in zero

external magnetic field. The partially disordered spins in the two-dimensional triangular antiferro-

magnetic lattice have been also detected in the magnetic structure
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Fig.2 A schematic crystal structure and the result of
heat capacity measurement of PrCo:Si2 at low
temperatures.
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Fig.4 Low temperature heat capacity of PrCo:Si: in

(Hl/c-axis) . The in-
crease below 4K reflects the contribution from

zero and applied field

the nuclear heat capacity of 4!Pr,

HBOEFES L, (REEFIZ L ZRKKY R @E&E%#@E{’Eﬁﬁ
DI % R waé %%IE IBTFHBICIBFS %R
To CoMDILBRITRICH D & LTH—4FI21T1 o~2KL1T
DEIEIZH Y, 0.6K L EOSEDWFEIZIZHBE L Thin
LA > TT2EIG Pr (HRIFEE100%, AV
I1=5/2) OERBELUIICITZEZ Shkv, FigdDH =
15kOe DEBEH H/c ) THELAREEOELE RS
&, T =9KTEOEFAY VRO HBERIZ LA — 2
BOEN, ZOBETTk=13/14DHIZ A>T B I2bH
PHLY, BHBREEBEOBESL T o7 Bl »

Netsu Sokutei 22 (2) 1995

o

77

IVEFREGNREICL VRS HBOREY ST
DD, BAYYIBESOBTAPIEFONETFHS
1.4 X 10°%k0e (f2ih) BEOHRELE* ST, BOETFD
ETIREER 15kOe BREDOIVIHISICIIFE S ALV OTSH
5o

S THREA,S 9P ONEREEH B L OB FRIEY
D, VEIBEFROEHAEHEL) ETAMAC I &
ORI EBHAEEIER A A8 X ERMICH, 2

Hy=A<J>/gyuy -~ (3)

ElBo gn, WIZPTBD ¢ BT, MEEFTH D, Profa,
MOBESHNEBHEERIZERTE CHAIHH v, ¥
AECRIIZOBBEDOL kT

E =g H, (1,=5/2,3/2,---,=5/2) ..

@)

DIFNF—HAIFRL, ShCHE LY gy F—
BOBHBCN Y 5425, BAMICESHET2 L

Cy! kyN = Cy(E,/ k,T)/ k,N

2
=284 Sulbulhy
k,T

(kT >> g1 H,) - 6)

LY, BEMREOL VBRI OBRER T T2 EAH
THRB, TREEMEE DREHS

gninHy 1 kg =0.20£0.01 ©)
LY, BRCLAY > THYHERICRETS -
4170MHz k72 5, THIEPr-DEMA 4V KEEICH L BT
RIMIZE 2 HE4372MHZ) [ TBD TEFW S & bbb o
oo METIE, PrOBFREID, A Y VHMHEEER
AL- STHREAFELANVF— bk““"éb/ U+1) &Eiz
MBRL7-#f U=L—-5=4) % 51255\ > tetragonal 72
KB TARL, %@%}E:EIE i@' SRR E 127K O
FHadHe LR 0.0 128K L Tnd, BT =4
DI, V&1t®%i§ﬂﬁ7‘]‘%f—7%htf§ (gr=4/5) E—FL
Twb, B, RE~ORMBEEEDBTELITo T 5,
3.2 HOMRBEOLRET FOE-F{E

Fig2 2BV TN DEFETk=1 75k =13/14DF~, T,
TES 5.2k =7/9 DIENERT D 2 L7, PlF
B4 5 5 2 BRI ERFREED A ¥ O i#i HLTw»
Ve —HBEEDHIEFig3ltROND LT =9.65K,
T2 =16.4K 28V ¥~ 7 2RT, Fig.5ET BEORER
HESBEREE L RY, SO BOEBIEI BET b
0¥ —AS DREEL



A
(53
o
F

T T T T T
6t . .
oH=0 (kOe) 4
% s 3 .,
x. . (] ° o
Zab s 2 ;
€ e 105 Lo
> . 115 wleo o
\Q. v 12 “ fo
UCIE I
° 2| :%D“"; T e
vvvv'gf 0.0:3 no Q)M.a
ot gga ____ -l
?-"g‘w
08 3P0 -~
oS
O‘ 1 ] i 1 1

Fig.5 Field dependence of heat capacity of PrCo:Siz
around the partially disordered transition tem-

perature T; =9.65 K4-5  (H//c-axis)
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Fig.6 Field dependence of the magnetic entropy of

PrCo:Siz around the partially disordred transition
temperature T =9.65 K#-% (St =Nks In2)
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Fig.7 Long-period spin arrangement under the sinu-

soidal exchange field.
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Fig.8 A schematic spin arrangement of the five-sub-
lattice structure and the result of heat capacity
measurement of CuFeO: around the partially dis-

ordered transition temperature’ .

Fig.9 A model for the five-sublattice structure of the
two-dimensional triangular Ising antiferromag-
net with the third next-nearest-neighbor interac-

tion2?)
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Fig.10 Temperature dependence of magnetic entropy
of CuFeOz2 around the partially disordered tran-

sition temperatures’ . (St=NksIn 2S+1))
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