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Background

How to improve the performance of microchannel plate (MCP) assembly
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(a) Scanning electron microscope picture of MCP; (b) a micro channel
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At low primaryelectronenergythe * islow andgradually increase to maximum, at optimumE,,, and then

decreaseslowly. For lead glass, isless than 2.5 at the optimum energy of 36600eV.



Experimental

A. Sample preparation

A Aluminum oxide deposited by atomic layer deposition (ALD) technique
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Schematic illustration of ALD Al-0Osgrowth process.

A Substrate: Niype silicon

A Thickness ~10 nm (100 AB cycles)
(by SpectroscopiEllipsometry)

A Microstructure amorphous

(by Xray diffraction)
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B. Pulsed¥ield Measurement

‘ Pulsed electron gun ...... ]
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R Chargeintegration method
A Currentprofile method
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Results and discussion

A Aluminumoxide characterization

AL O, survey scan 3
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A Yield vs. pulse No.
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No need neutralizatiobetween pulses.
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A Yieldvs. primary energy A Yield vs. incident current (charge/pulse
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We obtain the typical O dzNam@inufaxNa,in good agreement with previous wark
Atthe same primary energy, there is obvious difference in yield for two sets of incident current.



A Yield vs. incident angle

6
— ] Beam k Beam
o) '
— S - AL, g ALO; %
) i
N ®) 4 . T
. v v I
— I 4
o _ . . v Y '
- 3" v v v v v Y s *
> 1 300 eV . .
2% ¢ o ¢ o o o | o
Beam
1180 eV '
1- - ALO; |
Preliminary result
O | ! | | | | ! | | ! | |
0) 10 20 30 40 50 60 70 80
d (degr ee)

U Theyielddeviate fromthe traditional law of

monotonicincreasewith the incident angle.

U Thecriticalangle increasewith increasing

primary energy.

W Theregion of the excited secondary electror

<

is distributed within a certaimangleh.

The smallethe primaryelectron energy is,
the largerthe angleh is.

With the incident angle increase, the inner
secondary electrons are closer to therface.
Whenincident angle exceeds the critiahgle

" o» the totalyield does not rise but decrease
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Application
Signal generator ﬂ' .

MCPparameters
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Gainand resolutionasfunctions of primary electron energy
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Althoughbias voltaged$or coated MCRire 100 eV lowethan that of uncoated MCP, the gains of the coated MCP are higher

is higher for AlO; than for the lead glass. The resolution also imprdeesoated MCP
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that of uncoated oneThis idue to™
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(a) single electron charge spectrum in sdagarithmic scale; (b) single electron peak in linear scalé.



