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Influence of Electron Scrubbing on Flicker Noise of Double-MCP
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Abstract: Inadequate degassing generated heavy flicker noise on field of view, which enabled
double-MCP image intensifiers not to work normally. In order to eliminate flicker noise and achieve stable
MCP gains, different electron scrubbing schemes were used to degas completely two MCPs. The results
indicated that if extracted charge amount was increased, flicker noise was degenerated while the gain of
image intensifier was decreased, but if combined pre-electron-scrubbing with more pre-extracted charge
amount of second MCP than of first MCP, flicker noise was completely eliminated. In result, if appropriate
pre-extracted charge amount was chosen, the gain of image intensifier could be more than 10° and
double-MCP image intensifiers up to standard could be produced.
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Table 1 Filament current and MCP,, voltage during electron

scrubbing
Single MCP Double MCP
Ic/A UmcrouttkV I/ A Upncpout KV
4 2 3.7 0.7 4.1 14
8 4 4.1 0.8 44 1.6
10 2 4.2 0.9 45 1.8
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Table 2 Extracted charge amount in different experiment schemes

Increasing extracted charge Adopting pre-electron-scrubbing before entering equipment (pre-ECAwcp)

Scheme name . .
amount in equipment (ECA;,)

2 3

Pre'ECAMcp1:144 mC
Pre'ECAMcp2:216 mC
ECA,,=216 mC

ECA, = 360, 540, 720 and
1080 mC

Contents

Pre-ECAMcp]_:Z].G mC
PrE'ECAMcp2:288 mC
ECA,, =216 mC

Pre'ECAMcp1:288 mC
Pre'ECAMcp2:36O mC
ECA,,=216 mC

7¥:: ECA 2y extracted charge amount fI45 5, HI A< H i
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Table 3 Measurement results of scheme 1

Extracted charge amount / mC

216 360 540 720 1080
Degree of . . . )
. . Heaviest Heavier Heavy Slight Slighter
flicker noise
Brightness
of field of Brighter ~ Bright Dark  Darker Darkest
view

R4 T7F 20 MCP {41858 3% r il ik 25 4
Table 4 Measurement results of scheme 2

1 2 3

Flicker noise  Very slight N/A N/A
Gain 1#=55665.0 3#=127265.1 5#=82677.5

f(cdm 2IxY) 2#=61253.4 4#=119733.7 6#=84926.7
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Fig.4 Field of view of double-MCP image intensifiers
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