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Abstract

CsK,Sb 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. The cathode is generated with
evaporation of Cs, K, and Sb on a substrate in a high vacuum environment. A practical recipe to obtain a good performance
cathode is established empirically, but the detail is not understood well. In this manuscript, we report UPS experiment of

CsK,Sb which was carried out at UVSOR in Okazaki.
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Figure 1: Schematic picture of PES System. Photo-electron
is analyzed by a static electric field analyzer.
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Figure 2: By measuring UPS spectrum (upper right figure),
we can extract the band structure of material (lower left
figure).

2. UPS £E&
ZDETEARFEBROFERFIEZOWTHAEIT) .,
AWFZE L= R IR T2 4 % UVSOR BL2[9)IZH 0
TiTbiviz, EBRTHEHT % CsKaSb ¥ 7 /L IX UPS
DORETF v o N"—IZfE SN HEHOEET v~
/N—NT in-situ (ZERK L, {ERRKIZICH > 7L % UPS
BIETF v > N—~ LWk L UPS HIEZ1T- 7,
CsKoSb 13E 0 E nm O & LT Si(100)H:4R i
A& S5, Figure 3 12 CsKoSb ¥ FILDVERE 24T
IEET v o =D &2 RT, Si LT Mo
OV TNVENVE— EIZEESND, kv
F—EHICIIAERRZH O | REFE MO IE{EA DK
USRS B ARRN AT D X It sn T
Do ARERNHEEFHF TORMIL., KE5FRNS Si
EWRECTOEREEELLS, BERHICLIIGBASLSE
ZHETHZLET, PV b0 REEZHETT D
TEMAFEETH D, T "=l E A
DEOCE2—FR—FFRFEINTEY, 2I215
L—H—%EBATHZ L THY— FRETICHLNE
FRENARETH D, 74 b Y — ROMEEIZLLT
WCERTHIESFIRICEVMDZENTE D, WK
MFE g E1E, AFRTFICHT SN ET0E
AT, UToXThobans,
A P
M=122"7

2T, AmmliEb—V =& | Pz —%—x
U —, [[UANIXEIR CTH D, ABFIETIE, WrdH 72 niR
V. R 405nm O L —HF—% -,

Laser
405 nm

ViewPort

Evaporation .‘ -
Source = 30mm R
I

'\ Sample
] \ &
Sample Holder

Thickness Meter

Figure 3: Schematic view of the evaporating chamber. The
metal vapour was generated in two directions
symmetrically.
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Figure 4: An example of cathode fabrication. The left and
right vertical axes show thickness of each materials and QE
measured with 405nm laser, respectively. The green, red,
and yellow curves show thickness of Sb, K, and Cs,
respectively. K and Cs evaporation was terminated when
QE is saturated.
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Figure 5: An example of CsK2Sb UPS spectra.
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Figure 6: QE; expected from the UPS spectra and QE
measured with 405nm laser.
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Figure 7: QE; time evolution showing a rapid decay.
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Figure 8: Sb5p Binding Energy as a function of QE,.

Sb5p Binding Energy[eV]

N
[ o w

3
lllllllYIIIYYI'IYYIIIIYI‘IYIY
.

0.5

vl L L

) T S

o
(3]
o

L
15 20 25

30
Time[h]

Figure 9: Sb5p Binding Energy as a function of time.
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Figure 11: Sb5p Width evolution in time.
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Figure 12: Sb5p Yield as a function of QE;.
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Figure 13: Sb5p Yield evolution in time.
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