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Abstract

CsKsSb photo-cathode is capable to generate a high intensity and low emittance electron beam with a visible
laser light. This is feasible for accelerator project especially requiring a high brightness electron beam. In this study,
we performed cathode evaporation on N-type Si(100), N-type Si(111), P-type Si(100) and P-type Si(111) substrates
to evaluate the performance dependence on the semiconductor substrate types. We report evaporation experiment of

CsK2Sb on the different types semiconductor substrates.
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General view

Figure 1: Three-dimensional drawing of the CsK2Sb
evaporation chamber. Up to three cathode pucks could be
stored in the chamber. The cathode could be transferred
through the gate valve to another vacuum chamber (vac-
uum suitcase) for cathode transportation.
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Figure 2: A three-dimensional drawing of the arrangement
around the cathode puck. The thickness monitor and the
cathode puck were placed in symmetrical positions relative
to the evaporation source. The cathode puck temperature
was controlled by a heater from behind.
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Figure 3: Relationship between the voltage of the heater
and the cathode temperature.

1. 600°C T 1 Wiz HEM 2 INE U, JEM 1 o A i)
ERET B (NEGEE)., To%, EE% 100°C
TR CAEEREE %2 — IR D,

10nm @ Sb 2Z&ET 5,

QE ##1 (0.2~0.4%) ¥ T K 7&%.,

QE fifll (22~6.9%) % T Cs &5,
EWREZ=EREF TIN5,

Sl

- 745 -



Proceedings of the 15th Annual Meeting of Particle Accelerator Society of Japan
August 7-10, 2018, Nagaoka, Japan

PASJ2018 THP001

Figure 4: The Si substrate after heat cleaning at a higher
temperature than 900°C.
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Figure 5: QE evolution during the evaporation process.

Sb, K, and Cs was evaporated on p-type Si(100) substrate
in this order. QE measured by 532 nm laser was launched
during K evaporation and much enhanced in Cs evapora-
tion.
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Table 1: The maximum QE of the CsK3Sb photo-cathode
on N-type Si(100). N-type Si(111), P-type Si(100) and
P-type Si(111) substrates at 532 nm are summarized.

Substrate QE[%] @532 nm
P-type Si(100) 9.7+0.7
N-type Si(100) 6.7+ 0.6
P-type Si(111) 2.8+0.1
N-type Si(111) 1.6 +0.2

Mo(100) 10 [10]
P-Si(100) T7~10[11]
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