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Calorimetric Study of Magnetic Phase Transition at High Pressures

Kazuyoshi Takeda

Thermal and magnetic properties of low-dimensional magnetic systems, such as CuCl, *
2H, 0, CoCl,-6H,0, TMMC and Mn(HCOO), *2H, O, have been studied at high pressures
and low temperatures. The contents of this review article are

Pressure dependence of transition temperature and magnetic interaction.
Magnetic phase diagram and law of corresponding states at high pressures.

Effect of compression on the first and the second order phase transitions.
Sharpness of phase transition and its reproducibility on the repeated application of

1. Introduction of the calorimetry at high pressures.

2. Experimental method for the calorimetry at high pressures.
3.

4.

5. Thermal and magnetic observation of a structural transition.
6.

7.

pressure.
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Fig. 1 Schematic description of the apparatus.
a:>He pot, bimechanical heat switch,
c:eoil, d:nylon thread, e:thermometer,
f:coil, g:pressure clamp cell, h:heater.
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Fig. 2 Cross-sectional view of the pressure
clamp cell. a:locking nut, b:piston, c:Cu
seal, d:teflon seal, e:mushroom plug,
f:cylinder, g:sample room.
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Fig. 3 Temperature dependence of the a.c.
magnetic susceptibility of Sn at p = p,
and 5.7 kbar.
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Fig. 4 Total heat capacity of the pressure cell

which contains a single crystal of CuCl, -
2H, 0 (0.559 g) and the Apieson-J oil
(0.586 g).
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Fig. 5 Temperature dependence of the magnetic
heat capacity of CuCl,*2H,O at high
pressures. The lattic contribution is
estimated to be in the region between
curves a and b. (R: gas constant).
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Fig. 6 Pressure dependence of the transition
temperature TN(p) of CuCl, *2H,O.
The points O and ® are taken from
different runs of measurement on dif-
ferent single crystals.
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g. 7 Reduced magnetic heat capacity of
CuCl,*2H,0 at p = 0, 2.2 and 4.2 kbar
plotted against the reduced temperature.
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Fig. 8 Field dependence of the parallel suscepti-
bility of CoCl, *6H, 0 at p = 3.8 kbar.
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Fig. 9 Magnetic (7-H) phase diagram of CoCl; *
6H, O at high pressure.
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Fig. 10 Dependence of the heat capacity on the
magnetic field applied along the a-axis
of CuCl, *2H, O at p = 0 and 3.9 kbar.

%P~ F, Fig. 1043 CuCly « 2H,0 DAY v EE#HE
MRS A D BVAR & IE L & & DR AEE O
FERG, WINOREJHMETOHIBE EbIcT (P, H)
MEEBICBITL TS0 bk b, Tk SHRE -
BB & Fig 110 & DI b, ARG AF-SFE
REBend 5, COBEE, BBoEgTsfEEznth
Ty (D), Hy (D) THIB{LLIcDD Fig.12 THD. Th
A HAE AF-PEREIC O WRIREEOBI ML LT
LEk5icER B, DEERICLD, ThEEELTA
Do RDNINFZT VA

-3 hy (DY(EHISE ST+ n(DISESY + £ (P)SESH)
s - 8uy3 SiH (10)

?

Netsu Sokutei 15(3) 1988



sl FARNE £ D BB GE

]

CuC]z.szo !O
or H 77 a-axis
. .0
O
=
N oo
m ]
5
« =0 kbar |
o 39 %
oL | ‘ |
2 : . 6
T/K
Fig. 11 Magnetic phase diagram of CuCl, *2H,0

at p =0 and 3.9 kbar.
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Fig. 12 Magnetic phase diagram of CuCl, *2H,0
at p = 0 and 3.9 kbar plotted for the
reduced temperature and magnetic field.
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Fig. 13 Pressure dependence of the heat capaci-
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ponds to TN(pp) = 0.84 K.
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The present study gives the boundary
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Fig. 16 Magnetic heat capacity of Mn(HCOO), -
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Fig. 17 Pressure dependence of the magnetic heat capacity of Mn(HCOOQ), -2H, 0
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Table 1 Pressure dependence of the magnetic transition temperature of
some magnetic compounds : 8= (1/Tm(po)) dTm(p)/dp.
(po = 101 kPa)

Compounds Tm{{po)/K B/kbar ref.
(NH4); CuBrgs °2H, O 0.60 0.019 4
K, Cucly < 2H,0 0.88 -0.016 4
MnBr, *4H, 0 2.12 0.014 15
FeCl, (I) 22.9 0.011 8
FeCl, 2 (II) 24.8 0.028 8
Mn(HCOO), *2H, 0O 3.68 0.022 13
CoCl,*6H,0 2.29 0.038 7
CuCl, +2H, 0 4.36 0.049 5
! DMMC 3.60 0.026 11
I
i TMMC (p < 3.2 kbar) 0.84 0.019 11
TMMC (p > 3.2 kvar) 0.84 0.058 11
p-CI-BDPA 3.25 0.083 14
i TANOL 0.49 0.15 14
' & ' RLTO 5,
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