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Development of particle size measurement technique using ultra small-angle X-ray scattering imaging
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Abstract: We are developing a particle size measurement method for fine particles using ultra small-angle X-ray scattering (USAXS)

imaging. The experimental setup is the same as that adapted in diffraction-enhanced imaging (DEI) known as a kind of X-ray phase-

contrast imaging method. In this method, the width of the rocking curve of scattering due to the structure of about pum size in the sample

is widened. This time, we tried to measure the particle size by USAXS imaging using polystyrene standard solution as a sample.

1. (XC®DIZ

BRI 9E % (LEBRA: Laboratory for Electron
Beam Research and Application) TiE, 125 MeV & 1-#1IF
Mg 2 H W28 2 MU w7 X B (PXR:
Parametric X-ray Radiation)iZ &2 2 X #RIRDOBEFE, 1EH
ENTWS. ZNETH, PXRIZXMBA=TL FT 2
M A=V T OFED 1 D ThDEHIEMA A —
IR B X BRI S AT 22 SIS s T
7.

WA, Filcis A A=Y 7 FiEE LT Xtk
ELEHWA A=V IPNEREEDTND. £ 2T,
PXRIZ & 2 X /| HGEL 2 I 72 Aok 73 I AE 22 3
FrTZ.

2. LEBRA-PXR
PXR &%, MEZRZ L > THEE S =A% i) 1
L SRR AR T v v v E S OEE) & O A
ERHIZE > THRAET IEMBHNBEROZ L Th 5.
LEBRA Ti%, &7V =72 T 100 MeV (T L 7=
A& Si20)fEdm D Z — 7 M JﬁﬂxCPXR%%
ESHED. 20O PXR OFFHIL, HEHREATHY, BT
AFAEEZ D LT, wmw~%mvwmzw#—
FiPH TR A Th H Z & TH 5HB LEBRA-PXR Dfl:
¥e% Table 1 2R,

Table 1. Parameters of LEBRA-PXR

X-ray energy 6.5~34keV
Energy resolution ~0.01

Photon flux 10%~107 photon/s
Angular divergence 5 mrad

Source size ~0.5 % Imm?
Beam size on sample ~p100mm
Macro pulse duration 4~5 us

Macro pulse repetition 2~5Hz
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Figure 1. Rocking curve
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Figure 2. Schematic top view of the setup
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Figure 3. Image of samples (a) and Results of DEI
experiment for the samples (From left to right, 2.3 prad
from the Bragg angle (b), the Bragg angle (c))
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Figure 4. Absorption contrast
imaging (d) and USAXS
imaging ()
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