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Study of a X-ray source using an ultraviolet laser and pyroelectric crystal

Minami, Kazuyuki
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We investigate a miniaturized X-ray source using an ultraviolet (UV) laser
and a pyroelectric crystal and discuss potential applications in medicine. The X-ray count rate of
the X-ray source is maximized at approximately 1400 cps for UV laser irradiation of approximately 5
minutes. After 30 minutes of irradiation by the UV laser, the temperature of the pyroelectric
crystal rose from 22 to 39 .

The principles of X-ray generation ensure that X-ray sources using UV lasers and pyroelectric
crystals offer ample opportunity for miniaturization. We believe the X-ray source developed in this
work is suitable for medical applications, although further study is needed to address points such
as increasing the X-ray count rate and adjusting the temperature of the pyroelectric crystal.



€y

() electronic brachytherapy
@
@
@
1(A)
266 nm 10 Hz 40 mJ/pulse
Nd:YAG Quantel Brilliant Eazy 10 mm
LiNbO; +Z
2.3 mm
10 m 75u m
1(B) 3x 3x 5 cm
GLD-202BB 0.3 Pa

Al

=—SIN [y

@

5cm
(A) (B)
1 A B
RAMTEC 413

Inspector+ S.E.International Inc.
1 cm

5 mm
6 mm
-Z



10°

@ L Cuk,
2 300 104
— Cu KB
103
8.0 keV 8.9 keV A
l\
Ka Kg Do,
R 10
30 keV
10!
10° . 1 '
0 10 20 30
IAILX—[keV]
2
@ B
3 30 1500
— 1000 |-
3 S
W
=
5 e 500 |
1400 cps
0 | |
5 0 5 10 20 30
BRI 2 ]
3
©)
4 30 320
39°C
_ 310
22 Eﬂ
5 g
37 300
30 39
290 | | |
0 5 10 20 30
BRI 5 ]
4
)

1
Kazuyuki Minami, Toshiyuki Ishida, Yasuki Asada, Seiji Shirakawa, Masanao Kobayashi,

Shoichi Suzuki, Tomimasa Konishi, Hidenori Mimura, Development of a small X-ray source



using an ultraviolet laser and pyroelectric crystal, X-Ray Spectrometry, Accepted
(10-Jun-2019)
1

X X 50
2017

¢y

Shoichi Suzuki

8 10196826



