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0 O O X-ray emission behavior from a LiTaO; pyroelectric single crystal during heating and
cooling procedure was investigated by controlling the degree of vacuum in the range of 10 through
20 Pa, and the heating procedure. X-ray emission was confirmed at the vacuum degree of 10* Pa,
which was higher than those for previous reports by three orders of magnitude. The total emission
intensity was almost constant in the vacuum range among 10 Paand 1 Pa. X-ray emission with the
use of pyroelectricity was caused by individual two processes. One is accompanied by electric
discharge around z-plane of LiTaO;single crystal within afew minutes, and is sensitive to the degree
of vacuum; the other is caused by collision of floating charged particles onto the plane. X-ray emission
related to the floating particles continues more than 10 minutes and is less sensitive to the vacuum.
The emission intensity could be kept constant for 10 min by controlling heating rate of LiTaOs.

[Key words] Pyroelectric crystal, Lithium tantalate, X-ray emission mechanism, Electric discharge
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Fig.10 Schematic drawing of a unit for X-ray emission with a pyroelectric crystal.
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Fig.20 Typica X-ray emission behavior with aLiTaO3
single crystal during heating and cooling process.
Ambient pressure: 10° Pa.

obooobooboooboooboooboobooo
oboo01z00booooobooonononon
gobooobooooobooboboooooa
xXobooboooooboooboooooboooda

agonono

goooogo

oboomoobooooooxXxoooooooo
gbobobobobobobobobobo
ooooOoO0O00ORg30OO0O0OOOOO0O000O
ob1orPO000O0OO0O0O0XOOOOOOOO

383

Temperature /°C



Intensity (cps)

70

gooooooooXooooo

60

50

40 -

30

20 A

oop x

10

1.6x10° Pa
0.6x10°
2

5
Time /min

10

15

120

- 80

- 60

- 40

- 20

r 0

- 100

Temperature /°C

Fig.30 Typical X-ray emission behavior using LiTaO3
under various ambient pressures during heating process.
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Fig.40 Effect of heating procedure of LiTaO5; on X-ray emission behabiour. Method A: conventional heating
procedure by appling a constant DC voltage to a peltier device. Method B: heating at arate of ca. 4°C/min by

modulating the applied DC voltage.
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Fig.500 Sequential X-ray spectrafrom LiTaO; during heating process by appling a constant DC voltage to a peltier

device (Method A). Ambient pressure: 3 x 10 Pa.
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Fig.60 Sequential X-ray spectrafrom LiTaO3 during heating process at arate of ca. 4 °C/min by modulating an applied
DC voltage to a peltier device (Method B). Ambient pressure: 2 x 104 Pa.
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Fig.70 Dependence of ambient pressure on X-ray emission from pyroelectric crystal.
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Fig.80 Proposed two-way X-ray emission mechanism with apyroelectric single crystal LiTaOs.
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