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Study on TSD Characteristics of LiF(Mg, Cu, P)Single Crystal
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The microscopic relaxation parameters for the single crystal were measured by using

thermally stimulated depolarization (TSD). Initial rise method, various heating rate method and

total glow peak method were used for the determination of the activation energy and Debye

relaxation time from TSD glow curves.

Activation energy, pre-exponential factor and rexalation time for impurity-vacancy dipole

reorientation were 0.55eV, 1.97x10-'? sec and 12.19sec in averarge, respectively. Dielectric

dissipation factor for the crystal was calculated from the measured TSD glow curve, its value

being about 3X 1072,
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Fig.1. Process of TSD measurement.
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Fig.2. TSD glow curves of LiF(Mg, Cu, P
electric field of(a) 0.5kV/cm, (b) 1.0kV /cm, (C) 2
0kV/cm, for 15min.

15
) J
z |
©o 10
x
=
4
s
[+ 4
[+
8 of
. |
W]
o sf
L
d 1 1 e A
05 1.0 1.5 20

APPLIED FIELD Ep(KVW/cm)
Fig.3. TSD peak current versus applied Ep for
LiF(Mg, Cu, P)single crystal.
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Fig.5. TSD glow curves as function of heating
rate (a)0.21k/S, (b)0.57k/S.
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Table. 1. Values of the activation energy E(ev), Pre
-exponential factor z,(S) and relaxation time 7 (S)
determined for LiF(Mg, Cu, P)

Method of analysis E(eV) | 1.(S) 7(S)
Initial rise method 0,52 {5.17x107*%} 12.98
Various heating rate method | 0,58 [1.67x107*| 11,57
Total glow peak method 0.56 |5.32x107"%] 12,02

Average value 0.55 [1.97x107**{ 12.19
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Fig.7.' Dieletric dissipation factor versus

frequency for LiF(Mg, Cu, P)calculated form
TSD measurements at temperature (a)300k, (b
310k, (C)320k, (d)330k, (e)340k.
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