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Introduction: CsTe photocathode as electron
source
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Characterizing the deposition of Cs-Te

Sequential growth: 10 ~ 20 nm of Te + 60 ~ 80nm of Cs @ X-ray diffraction analysis

120 °C 2> QE : 15 % ~ 18% @ 250 nm
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Intermediate phases appeared and disappeared, then
a stable product of CsTe forms.

Nearly all of the crystalized Te are dissolved.

Low counts in diffraction peaks

Multiple phase of Cs-Te compound co-exist
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Cathode Material development @ BNL
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Co-deposition of Cesium telluride
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Co-deposition of Cesium telluride

X-ray fluorescence Co-deposition with improved recipe
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Decomposition Analysis of the Co-dep sample

Realtime Decompaosition Analysis Realtime XRF vs XRD
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k? Brookhaven

National Laboratory




Co-deposition of Cesium telluride

U Incorporates more Cs than the sequential ones
4 Single crystalizing phase of Cs,Te, better crystallization

O Low surface roughness (2 nm for 100nm film and 1 nm for 30 nm film)

O Better QE (20% @266 nm)
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Graphene substrate preparation

Chemical vapor deposition

Graphene Obptical
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Quantum Efficiency Enhancement of Bialkali
Photocathodes by an Atomically Thin Layer on Substrates
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Nucleation of cesium telluride: XRD evolution

Diffraction pattern started Diffraction arcs indicating
to appear textured film
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Nucleation of cesium telluride:
Post growth Characterization

X-ray fluorescence X-ray reflectivity 1E
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Nucleation of cesium telluride: XRD evolution

Diffraction pattern started Diffraction arcs indicating
to appear textured film

Si

Gr/Si |

> Crystallization starts around the same thickness
> Ls,Te on Gr is more textured than on Si, ordered structure appear in early stage
of the growth
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Nucleation of cesium telluride: Post growth
Characterization

X-ray Diffraction: post growth
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Nucleation of cesium telluride: QE

Si vs Gr/Si
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Summary

QN

O Co-deposition of cesium telluride photocathodes are deposited on
atomically thin graphene substrate.

4 Nucleation of Cs,Te crystalline phase was observed and the nucleation
on graphene is more oriented than that on the Si substrate.

0 The crystalized film is textured in early stage of the growth.
0 The use of graphene as a substrate for cesium telluride is a promising

route to produce cathode film with better crystallinity and better
cathode performance.
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