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KBA microscope is not easy to master

KBA microscope is a type of non-symmetrical and non-coaxial grazing incidence imaging system. Its

1

configuration is complex, the adjustment precision is high, so that in practical experiment the imaging performance of

Imaging simulation by using optical design saftwave ZEMAX is made to

provide valuable reference for adjustment and imaging analysis. The imaging process of KBA microscope for point
(=]

source is simulated by using ZEMAX. The depth of focus and depth of field of KBA microscope are about 1 mm and
50 mm respectively. The grazing angle affects the imaging greatly according to the simulation. The upper limit of the
spatial resolution of KBA microscope is 3 pum for the detector whose pixel is about 10 pym by simulation. The clear X
ray image of KBA microscope is obtained for the grid target whose period is 20 pm based on XINGGUANG 1[I facility,
which establishes the base for advanced study of developing grazing imaging system
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Fig. 1 Schematic drawing of KB microscope structure
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Fig. 2 Schematic drawing of KBA microscope structure
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Fig.3 Schematic drawing of light path for KBA
microscope simulated by ZEMAX

3.2 BB R R BE R BT R AR

TR T R S AR R T — RE B R, (RIS BE R R
RSB, WE 4 iR, HE 4 TFH
KBA B8 M RIEFE 100 mm A4, BEULHRE
IEff 50 mm FY¥E B P9 B4k A7) 7T BT T B4R . 4R
T 2% 72 XA~ V0 B 2 00 OB IR BT B AR B — AR
K TR BE
3.3 BN EFT7 I B0EE M BE AR BT R B AR

EROBIRWE A 3 BRI 18, R B Y — R
PEES , B SCAR Wy R Re R BE R AR, s TR R 45 a0 BB
5Fin. IWE 5 HEH ,KBA BB RER RSN
FEHRAE 1 mm 24, XUWAYIEZE 0. 5 mm ZBHA
2% B A& BB KR » B4y BE 7 I 8 BT P 80728 A
JEATS TY BLYE MR AR



8 EEFEF. KBA BHBERBARERRBEYE X HRAE KB KR 1233

W20 30 40 50 60 0 3 & 20 30 40

50 &0 70 10 20 30 40 50 80 70 0 20 30 40 &0 €0 70

B4 mIEEAREREE BT R R B E X AR E R RE RS R (@ —152 mm, (b) —50 mm,
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Fig. 4 TImages of point source at different imaging distances, the offset distance from the ideal imaging plane is: (a) —152 mm,

(b) —50 mm, (¢) 0 mm, (d) 50 mm, (e) 152 mm (the magnification:8X ; the size of pixel: 1 pm)
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Fig. 5 Images of point source by changing the object distance along incident direction, the offset of object distance is:

(a) —15 mm, (b) —5 mm, (¢) —1 mm, (d) —0.5 mm, (e) 0 mm, (f) 0.5 mm, (g) 1 mm, (h) 5 mm,

(1) 15 mm (the magnification:8X ;the size of pixel:1 pm)
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Fig. 6 Images of point source by changing the offset of source point along the direction perpendicular to the incidence
direction, corresponding grazing angle is: (a) —0.078°, (b) —0.05°,(c) —0.026°, (d) —0.013°, (&) —0.0026°,
(£ 0% (g 0.026°, (h) 0.05°, (i) 0.13° (the magnification: 8 X ; the size of pixel: 1 ym)
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Fig. 7 Sketch of object plane resolution of KBA imaging

system by simulation

-

(b)
\

\
\

\
A

P e g
<D N

\
— "
~7 ]
7

-
~400  -200 0 200

Field along x axis /pum

(@R y B, (b WFHE « W

Object plane resolution fum

D e O OO

400

Fig. 8 Curve of the object plane resolution of KBA microscope with the variation of line view field. (a) Field along y

axis, (b) field along z axis
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Fig.9 Layout of the X-ray imaging experiment
of KBA microscope
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Fig. 10 TImage of Ni-grid whose period is 20 pm by
KBA microscope
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