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0 O O X-ray fluorescence spectrometer was assembled using a Si-PIN detector and
an X-ray generator for photo ionizer which was used in semiconductor industry. Whole
system was constructed within one day which had interlock mechanism to protect X-
rays. The spectral background was too strong because of strong X-rays from the X-
ray tube. The X-ray tube voltage was limited up to 10 kV, but if this limit was made
to be a little bit higher, the present X-ray generator will be a useful optical element for
next generation X-ray fluorescence analyzer.

[Key words] Portable instrument, Easy-to-use instrument, X-ray fluorescence
analysis
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Fig.100 N6601 type transmission type X-ray tube. The diameter of glass is 15 mm. The 1 JPY coin
diameter is 20 mm. The direct touch to the X-ray tube is a cause of electric discharge.
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Fig.20

Photolonizer from Hamamatsu
Photonics (Taken from http://
www.hamamatsu.com)

Table 10 Maximum power and characteristics of X-ray tubes from catalogue.

N6601 N7599 N7599-01
Target voltage | +10 kV +15kV +10 kV
Target current | 0.18 mA 0.2 mA 0.2 mA
Load 2W 2W
Filament 12V, 75 mA 12V, 75 mA
Window 0.3 mm Be 0.1 mm Be 0.1 mm Be
Target element | Ti, Ca, W, Cu, Ni, Fe, Cr,etc. | W w
Cooling Natural air cooling Convection cooling | Convection cooling
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Fig.30
|III]lllllEIII]I||l|IIII|IIII|1lll[llllllllllllﬂ]l N7599 type X-ray tube

I 200 30 40
u'u.l.ou.lzu] l I ] I (taken from Hamatsu

Photonics catalogue).

| Fig40

Total view of X-ray fluorescence
spectrometer used in the
. present experiment. Amptek
Si-PIN detector (right), X-ray
generator (left), survey meter
(bottom), and detector controller,
X-ray power supply, pulse
hight analyzer, and computer
(top) are shown.

ooooooao 37 171



00000XoOoooooooxooo

00000000000 000000000000000000000000000
000000000000 0000000000000000000000000
000XO00OOOOO0OOOO000O0O00000000000000000000
0000000000000 000MO00000Fig40 0000000000
oo0
000XOOOOOCOoOL-XOOODOOOOOOO0OX00O0oooooooooo
0000000000000 000XO00O000000000000000000
0000000XO0O0O00O0O0O00000000000000000000000
0000000000000 00000000000000 X000000000
000000000000 000000004mmO000000000X00000O
000000000000000000005mm000000000X00000
0000000000000 0000000000000000000000 XO
ooooo
0000006pmO00000000000000C0O000000000000OC
0000000 XOOOOOOOOOOO0000000000000000000
OFig40000XO0OOOO0O0O0O00O00015mm0 000000000000
O00O0O0SPINOODODOOOOODOOODOOOOODO00000000 22emO0
00000000000 XO0OO000000000000000 1.5mmO00000
0000000000 XOO0O000000000000000000000000
Fig.s0000

apooooo

OFigsOo0OOobOobooOoooooooooboooboobooboooonoooono
ooooobAr0 00000 DOO0D0OOo00o00o00o0ooobOobO0oDOooooon
XO0OooOz20000000000000000X00000000O00OFigs000
gbob1okevOOOoOooOoooobooOODOOOOOOOOOOOOOODOOO
oboboooooooooXxpbobooooooooooecooL-Xxoooooooo
obobOobOo0oooobob0ooboooobOobobobndbPhotolonizerd OO X
obooooboobooobobooboboobocboobobooboooolppmbOdnOn
oboboboo0ooXooooooobooooooooooooooxpoooo
obobOobOOoXoboooboooboooooooo3semOOOOOOOOOODOODOO
gbobooboooooooboboboboXboooooooooboobooooo
obobooooooobooobooboobobooosi-PINDODODODODO

172 ooooooo 37



O0000Xoo0o0O00000Xx000

160 Fe Ka
140
120
100 Fe Kp
80 |

60

Intensity (counts / 10 s)

40

20

2 4 6 8 10 12 14
Energy (keV)

Fig.50 Representative X-ray spectrum of a soil sample, same spectrum shown in the computer display
in Fig.4.
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