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Development of a Technique for the Absolute Measurement of Ultra-Soft
X-ray Beams
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N.SAITO I.H.SUZUKI

Several techniques have been investigated as methods for the measurement of
absolute intensities of ultra-soft X-rays. Among them the technique using a multiple
electrodes ion chamber has been adopted here, which needs an index constant on
multiple photoionization of rare gas atoms. This constant, callatlie, indicates the
average number of electrons emitted from an atom having absorbed a photdh. The
values were measured using monochromatized synchrotron radiation and a time-of-
flight mass spectrometer. The ion chamber has been made, which is cylindrical and
1.3m long. The monochromatized synchrotron radiation enters the chamber at position
off the central axis and the produced ions are collected with electrodes on the opposite
side to the photon entrance. The performance tests showed ion-current saturation curves
with high quality. The obtained photon intensity ranges frofpt6tons s to 10

photons S at the aperture of Immwith the ring current of 200mA.
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Fig.1y -values of Xe in the soft X-ray region.

0000000000000 0000000000
0000000000000 000000000O0
0000000000000 000000000O0
0000000000000 0000000000
0000000000000 0000000000
0000000000000 000000000O0
00000000000000000®0Xe0000O
00000000000000001.5% 10°° Torr O
00000000080 0000000000 OO10
0000000000000000 10evOOO0O0O
0000000000000 000000000O0
0000000000000 0000000000
0000000000000 0000000000
0000000000000 000000000O0
0000000000000 00Al In00ooon
0000000000000 0000000000
0000000000000 0000000000
750MeV 0 TERASOOOOODODOOOO 200eV O
00000000 300050Mev 000000000
0 100evV 0000000000 O0DOOO0ODOOOO
0000000000000000 100evV OO0OO
0000000000 000YOoOOOoOooooo
0000000000000 000000000O0
00000000000000000000000

-1 05703



U 404 gobOooobooooboogk3boonnio

()y 0000D00000000000@ 00000
000000000000000(3) 0000000
000O0@Y 00000000000
00000000000XeOODOOODOODOOOO
00000000000000000000000
00000000000000000000Ar0O0OL
00000000000000000000000
0000000000000000000000ArO
000000000000A0Y 000000000
00 Fig2000O000%0

§300 000000 bO0bDOoDOooD

goooobbbooooooooobobbooog
goooobbbooooooooobobbooog
ooooobobbooboo0oooooobboboooog
ooooobobbooboo0oooooobboboooog
gbooobooboboobuoobobooobg
gboooboobobbob4b0b00bO0o0bo
ooooobobbooboo0oooooobboboooog
ooooobobbooboo0oooooobboboooog
goooobbbooooooooobobbooog
goooobbbooooooooobobbooog
0o0oXooooboobooboooobuoobo

e
2p Zify
Ar f
s

o 2t ¢ ]
=
[
=
>

e

" 100 1000

Photon Energy (eV)
Fig.2 y -values of Ar in the soft X-ray region.

000e600ev 00O0ODODOODODOO3000600eV O
OO 70eVO0CO0O0O0OOO300eOOOODOOO
OO0400evO00O0OOO0ODOOOOODO
0000000000000 00d 50pmO0O0O0O
O000o0DoooooooDooooooooO
OOO00oO00O00oDO0ooDOOoobOOoboOooooo
OOO00oO00O00oDO0ooDOOoobOOoboOooooo
0000000000000 000FiIg.300000
0000000000000 0000000000
Coo0oO0opoOooO0oOoOooooogoooood
OOO00oO00O00oDO0ooDOOoobOOoboOooooo
00000000000 00oooo02000000
0000000000000 0000000000
OOO00oO00O00oDO0ooDOOoobOOoboOooooo
000000000000 O0OoOOO0O0sx=2mmO
sy=lmmUOsz=1mmUOOOOOOMOOOOOMILO
0000000000000 0000000000
00000000000000000000%®000
gojoodOoOoOoOoUO0ObOOOoOODOOoOODOO
oooooo

~~ L .

[ a)

c L i

=)

o | i

@

p—

gt i

% " = B |

c f

9

Et b) -

=L i

i

X | i

s

(@)

At i
-1 0 1 2 3

Position (mm)

Fig.3 Spatial distributions of monochromatic soft X-rays
from the grazing incidence monochromator. The
distribution under the horizontal direction is shown
in the upper part, and that under the vertical is shown
in the lower. Solid circles and squares denote
experimental data, and solid lines indicate calculated
results.
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Fig.4 Schematic illustration of the apparatus for higher order suppression, combined with
the monochromator, the multiple electrodes ion chamber and the proportional counter.
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Fig.7 Photoion currents as a function of the applied voltage
in the ion chamber. The soft X-ray energy is 72eV,
and the used gas is Ne.
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