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Three types of stacked LiTaOs single crystal units were assembled to investigate effects
of shape of the single crystal and degree of ambient pressure on X-ray emission and discharge
behavior based on the pyro electricity. Every instantaneous emission of visible light due to
discharge occurred at the side of stacked crystals during heating and cooling cycle between room
temperature and 400 K under atmospheric pressure. Discharge frequency on a stacked unit made
of equal-sized four pieces (type-A) was five times more than that on a unit made of irregularly-
sized pieces (type-C). Discharge occurred possibly at narrow gap between two pieces of plate-
like single crystal. During heating process up to ca. 400 K under 1 or 10™* Pa, spike-like X-ray
emission for a few seconds through one minute occurred repeatedly on both type-A and -C units.
The maximum energy of emitted X-ray was independent on both degree of vacuum and shape of
stacked plate-like LiTaOs single crystal. Discharge on type-A unit was suppressed by coating of
stacked crystals with dielectric grease whereas high voltage generated on the coated unit. Origin
of spike-like X-ray emission and discharge on stacked LiTaOj3 units was discussed.

[Key words] Stacked pyroelectric single crystal, LiTaO3, X-ray emission, Discharge, Degree of
vacuum
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Fig.1 Schematic views of three types of stacked
pyroelectric crystal units.
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Fig.2 Discharge frequency on three types of stacked
pyroelectric units upon heating and cooling cycles
under atmospheric presser.
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Fig.3 X-ray emission behavior upon heating and
cooling cycle by (a) Type-A, (b) Type-B and (c) Type-C
stacked pyroelectric units. Pressure: 1 Pa.
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Fig.4 Effects of ambient pressure on X-ray emission
behavior on three types of stacked pyroelectric units
upon heating and cooling cycles.
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Fig.5 Typical X-ray spectra from Type-A unit and
estimation of the maximum energy.

EBMEIERT 2 BEL BTN K
ERETEFZFHT S EEFHAIGETHEHOD
D, £UCHEMELTDSDMNFHATFIEIIH LT
Z L DI e D ITIEMERBEREIZRETH
20, —J CHEERSTICE U RS EER
FHElZ 115 X #O&EE TR )V F— @I U
THY, XBAXRY MIVORFWEFRREL O Mg
MBI RS 22 EMARETH S Y. Si-PIN
MHEZRICKOEHIIL 72 XA BV —H#
% Fig5I1RT. < OMETIN—TI2Xk b5k
TIfZE EFlER, B XARICEE L TINEGHET
3B FNABMETNZY Y IVED F7 LB
FEROD +z HEEN S BEN S AIICIE SN T
AT 2L ABEZET v LN —NEEICE 22, HAH

WE TR EERICHEET D FREBM N5 S5
INTHES +2z HITHEZRT D Z EITED MRk

D OEERNBIHIE N TS, XEEFEENSHHI
SN AT A CITH LU TR EZEETH

AU XBEAXRT BVEIEZTTWY, Aoz
REILRI)VF—% Fig6 IZE 7= HOIRKE R

AMZERBE SR ZRICHEAET 2 X BHORE LT
NWFE—IL, REZEFITRENVDBODY A T A,
CEHIZI0~20keV TH DT,

XERDHF DS 50

EAEARIC K 5 X AT B K OABRE

Type A Type C
30 : Ocooling
: @ heating
E; 20 - %% E
T 10 % :
5|
LE LR
1Pa 104Pa 1Pa 10*Pa

Fig.6 Estimated maximum energy of emitted X-ray
from Type-A and -C units.
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