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depolarization measurement section
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calorimetric section

Block diagram of the measurement system.
B:resistance thermomenter bridge, Sc: programmable current
source, V:digital voltmeter, A:picoammeter, Sv:programm-
able voltage source, T:thermometer, H: heater, R:, R:: relays,
C: microcomputer, M: sample, P, P.: electrodes, D, : interface
bus (IEEE—488), D : interface bus (RS—232C).
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Fig.2 Schematic diagram of the cryostat.
A hoists of the thermal switches, B: refrige-
rant inlet, C:vacuum feedthrough of the TS
DC leads, D:rubber O-ring gaskets, E: TSD
C lead wires, Fi.z:collors on the heat exchan-
ger for thermal anchoring of the wires, G:
heat exchange spirals for boiled-off refrige-
rant vapor, H: suspension, I: refrigerant exit
tube, J: Nylon lines suspending the cell and
adiabatic shields, K: perforation of the shie-
lds for efficient evacuation, L: outlet to vacu-
um line, M: refrigerant tank, N: thermal con-
tact block, O:radiation shields, P: adiabatic
shields, Q: sample cell, R:vacuum jackets.
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Fig. 3

Cross-sectional diagram of the adi-
abatic shields and sample cell.

A :Nylon lines (A, :suspending the sample
cell[1], A.:suspending the inner shield[H],
As:suspending the block[F], Ai:pulling the
thermal switch[D]), B: refrigerant (e.g. liqu-
id nitrogen, liquid hydrogen), C:..: Nylon lo-
op suspending the outer shield and thermal
anchoring disc, D: thermal switch of the ou-
ter shields, E: thermal contact block, F: ther-
mal anchoring disc, G: outer adiabatic shie-
1d, H:inner adiabatic shield, I:sample cell,
J:radiation shield, K,-s:thermocouples, L,
-s: heater wires.
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Fig. 4 Schematic drawing of the sample cell.
A:thermal anchoring ring, B:tubing in whi-
ch the thermometer is fixed, C: hermetically
sealed electrical feedthrough for the depola-
rization current, D :screws fastening the
thermometer unit to the lid and the lid to the
main body of the cell, E :electrical contact
plate, F: central axle of electrodes B(J:), G:
indium sealing, Hi,.: Teflon spacers, I: outer
shell, Ji: electrode A, J.:electrode B, K: hea-
ter wire, L: leads of hearter wire, M: copper
tubing that accepts to differential thermocou-
ple junction.
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Fig.5 Deviation plots of the heat capaciti-
es of the empty cell from the smooth-
ed curve.
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Fig.6 Comparison of the polarization and

enthalpy relaxations of glycerol : (a)
the depolarization charge and (b) the
temperature as a function of time.



Tablel The parameters of exothermic and polarization relaxations. The temperature rose from
T to T: as a result of the exothermic relaxation.
W—W parameters
temperature

enthalpy polarization

L T: To,H B To,p /3
K K ks ! ks '
180.35 181.50 14.8 0.87 8.3 0.70
180.40 181.69 20.0 0.73 5.0 0.43
182.09 182.87 114 0.84 9.3 0.62
182.27 182.97 1.1 0.86 6.9 0.67
183.15 183.64 8.5 0.91 3.6 0.711
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Fig.7 TSDC cureves of glycerol. The pola-
rized sample was heated by a cons-
tant current I,. (@) I =38mA. (b) I, =
30mA.
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