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Parameter optimization of compound filters applied for
flat—response X-ray detectors
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(Research Center of Laser Fusion, China Academy of Engineering Physics, Mianyang 621900, China)

Abstract: The absolute measurement of thermal X-ray flux from a hohlraum is essential to get the radiation
temperature and the laser —hohlraum coupling efficiency in the experiments of indirect —driven inertial
confinement fusion (ICF), which can be measured by a flat response X —ray detector. The configuration
parameters of flat—response compound filters were optimized to enhance the performance of flat—response X—
ray detectors. The effects of thin layer thickness, thick layer thickness and hole area ratio on response flatness
of detectors were investigated. The calculated results agree well with the calibrated data. From the results, it
can be found that the thin layer thickness plays a primary role in performance of detectors while thick layer
thickness and hole area ration take a minor role. Besides, the detectors show a best response flatness less than
5% which reaches the limit value of theory as the thin layer thickness, thick layer thickness and hole area
ratio are 50 nm, 380 nm and 1:6.1.
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Fig.1 Schematic diagram of flat response X-ray detector (a)

and flow chart of compound filter fabrication (b)
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Fig.2 Calibrated data compared with calculated results of (a)

Au cathode and (b) compound filter
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Fig.3 Theoretical response curves of detectors

with different hole area ratio
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Tab.1 Structural parameters of compound filters

with different thin layer thickness
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Fig.4 Final response curves of detectors with different

thin layer thickness

R T 2 R R s A W PR B
B B 4 2 SRR HEAT T AR AR B B 5 A T
[Fi) 5% <55 J22 R 000 45 %) 2 A oy 17 oty 2k e 3 gt 2k 4 F
M 1O F, JFG R it A L T B L R 4 S22 TR 43
41:6.1 A1 50 nm, SCEREERKW] . FEJE 8 )RR
JE R /AN T 5 1) - e 1O 90 2 0 g TR
G 25 BV A 380 nm B WA 1 A1) F- N S 5%
LGB E A — 2 BB E A8 R 1
ZEHZ 800 50 nm/380 nm/1:6.1, SHIE BB
PR, SEJEEREE S ISR SEUR 20 E
IR R T R AR R R )2 U R R A 2
FEOE A 2 IR A BUR /N TR, s S
RIS i R B TR L, B RUREEAE 45 nm

fe A, M AR RE X I8 (0.1 ~1.5 ke V)i o7 il £k ¥4
1, 0 T 5 22 A DG S R A e 7 il 267 i RE
X I (2~14 ke V)WL L Fa8 , DA IR 46 23 T8 B2 DN BBE T
# 400 nm /)M E] 380 nm,

9.0x107°f
|
= L
= 6.0x 10
K5}
Z Thick filter thickness F/
2 3.0x10" " 380nm 5.0%
~ ——410nm 5.8%
——430nm 7.3%
oL
0 1k 2k 3k 4k
Energy/eV

Pl 5 7 [ J5E 4 J2 VL 2 1) 4% 00 45 A6 A i .y £
Fig.5 Final response curves of detectors with different

thick layer thickness
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