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Figure 1 Sketch map of the MCP: (a) top view, d represents the diameter of micropores s, w represents the minimum
distance between adjacent micropores; (b) side section, L represents the thickness of the MCP, and ¢ represents bias angle.
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Table 1 Photoelectron cross-section data for lead, silicon and oxygen (100 keV photon energy)

Lead(n=2.65) Barium(n=2.83) Silicon(n=3.00) Oxygen(n=3.15)
E, U E, “ E, 73 E, 7
Shell bind 5hze|l el bind shzell e bind shzell e bind 5hzell
(keV)  (cm'/g) (keV)  (cm/g) (keV)  (cm/g) (keV)  (ecm'/g)
K 88.00 4.13 K 37.15 1.68 K 1.84  0.0225 h.s <1 0.0031

L 1432 0.846 L 5.63 0.23 h.s. <1 0.0025

M 2.7 0.198 h.s <1 0.06

h.s. <l 0.062

Note: h.s. F/nH 5702
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Figure 2 Comparison of calculation results between the model used in this study and the model
employed by Farley: (a) Detection efficiency as a function of the MCP thickness under the same set of
optimization parameters; (b) Detection efficiency of the two models as a function of incident energy of X-

ray under the parameters used by Farley.
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Figure 3 Detection efficiency comparison of the MCPs made of différent materials for hard X-rays under identical
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Figure 4 Detection efficiency for hard X-rays as a function of the MCP thickness, showing an upward trend with

increasing of the thickness.
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Figure 5 Detection efficiency for hard X-rays as,a“unetion of the MCP channel diameter. The efficiency increases
rapidly from a very small diameter to a peak value, followed’by*a decrease with larger diameters.

Befr, AT 18 MCP lIE RIEEJE (DUT I FREEED XHRIIACR A M. 2 MCP il BHie5%
ZHE eI, BEEBEJE NN, NS XS4 MCP ZEJRARNR A2 0 SR O BE 2 i, ARG
LT 2 MCP i BRSO PR, IS X LB B ER, AAE— MR BE S AE . i
5E MCP (BB EAN 6 pm. ERTI mm. SRR 1, AT T MCP #ICR 5 8 R
I RINZR, Wl 6 Fiase MK 6 WILIE S|, MCP [IHR IR S bl 25 B 5 s i B, SR )5 B
FEEREE RGN, SR B FRE, AT PR T AN RIS X 2 e BRI AR
M6 FTLVE H, A X Sk, HARMBEBR, 518 3 PRTHEEIRME 2. mEE
BEJTISE N, NSPXEERRE R, HARMIMR TR, X3 2R T A X S LR K,
It L RE AR B, FLBEAE B JE RGN, AR R N B TR . Dy 1 B S AR JE X R K
FRHFEN . SEEM MRS E H) MCP 24, JATIE B T A RLEE EAR T, RN HEEE )5 (38
2, Wk 7PR.



[ /- S S

CHINESE JOURNAL OF HIGH PRESSURE PHYSICS

0.30 |-

0.25

0.20

0.15

Efficiency

010 / energy of incoming X-ray
/ —60 keV
0.05 7_/ - - -120keV
180 keV
000 1 1 1 1 1 1 1 1 1 1
0 6 8 10 12 14

wall thickness/um

Bl6 REIAS X HLAEE TR S MCP B M F 1006 R 2%, MCP RIS b 7 B 5 () 43

BOTGHE N, R 5 Bl BEJE R4 T g6

Figure 6 Detection efficiency as a function of thetminimum jinter-channel wall thickness at different incident X-ray

energies, showing an initial increase followed by a decrease with increasing of the thickness.
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different channel diameters. The detection efficiency first increases and then decreases with increasing of the wall thickness.
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Simulation Study on Hard X-Ray Detection Efficiency for Microchannel Plate

YANG Jing !, SHAN Liangiang >
(1. National Key Laboratory for Shock Wave and Detonation Physics, Institute of Fluid Physics, China
Academy of'Engineering Physics, Mianyang 621900, Sichuan, China,
2. Laboratory of'Science and Technology on Plasma Physics, Research Center of Laser Fusion, China

Academy of Engineering Physics, Mianyang 621999, Sichuan, China)

Abstract: An improved detection efficiency model for microchannel plate response to hard X-rays is
described, which builds on previous models by incorporating a more detailed consideration of the cross-talk
for photoelectron cross-section between atomic shells in the MCP bulk. A study and numerical calculation
of the detection efficiency were carried out as a function of compositional parameters, channel diameter,
thickness of the wall, and thickness of the MCP. Furthermore, a group of optimized parameters were
proposed based on the calculation results and developed technologies, and the detection efficiency of 45%
was achieved for 50 keV to 200 keV X-rays.

Keywords: microchannel plate; hard X-ray; detection efficiency
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