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Analysis and performance test of the high temporal resolution
framing imaging technology

Bai Yanli, Yao Rongbin, Gao Haiying, Dang Xuanju, He Guomin
(Department of Education Practice, Guilin University of Electronic Technology, Guilin 541004, China)

Abstract: In order to obtain more implosion movement information of inertial confinement fusion and
measure the temporal —spatial characteristics of plasma during fusion combustion phase, the framing tube
was studied whose exposure time was better than 30 ps, using electron beam pulse —dilation and
composite lenses imaging technology. The reason of performance difference between two tubes was
analyzed through the tubes structure, working principle and measurement. The study result shows that the
MCP gated framing tube has better spatial resolution performance and the new framing tube has more
excellent temporal resolution performance. The spatial resolution and exposure time of MCP gated framing
tube is ~53 pwm (the modulation is 4%) and 97 ps, respectively. And, the new framing tube is ~74 pm
(the modulation is 3% ) and 21 ps, respectively. The mass reliable data is provided to study inertial
confinement fusion through the high temporal resolution framing imaging technology.
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Fig.1 MCP gated framing tube
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Fig.2 Framing tube using electron beam pulse—dilation and

composite lenses imaging technology
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Fig.3 Measurement result of spatial resolution of

MCP gated framing tube
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Fig.4 Measurement result of spatial resolution of framing
tube using electron beam pulse— dilation

and composite lenses imaging technology
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Tab.1 Measurement condition of the exposure time

M t Cathode voltage/ MCP gati Dilati Ise/
easu.remen Athoce voltage MCP voltage/V Screen voltage/kV galng raton pwise Fiber bundle/ ps Imaging ratio
object kV pulse V/ps
Static image -3 -700 3.4 - - 10 1:1
D o
ynamic image of 15KV,
the MCP gated -3 -500 3.4 - 10 1:1
i 220 ps
framing tube
Dynamic image of
the pulse—dilation -3 -500 3.4 -1.5kV, 220 ps 1.4 10 1:1

framing tube
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Fig.6 Measurement results of temporal resolution
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