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UPS experiment at UVSOR
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UVSOR BL2B-CsKSb
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Experiment Procedure

!!CsK2Sb is formed as thin film on Au thin-
film on Si baseplate.  

!!Evaporation process. 

!!10nm Sb. 
!!K giving a peak QE. 

!!Cs giving a peak QE.  
!!For each evaporations, UPS spectra were 

taken. 



Element K 1s L1 2s L2 
2p1/2

L3 
2p3/2

M1 
3s

M2 
3p1/2

M3 
3p3/2

O (8) 543.1 41.6
Si (14) 1839 149.7 99.82 99.42
K (19) 3608.4 378.6 297.3 294.6 34.8 18.3 18.3

Element M1 
3s

M2 
3p1/2

M3 
3p3/2

M4 
3d3/2

M5 
3d5/2

N1 4s N2 
4p1/2

Sb (51) 946 812.7 766.4 537.5 528.2 153.2 95.6
Cs (55) 1211 1071 1003 740.5 726.6 232.3 172.4

Eleme
nt

N3 
4p3/2

N4 
4d3/2

M5 
4d5/2

O1 
5s

O2 
5p1/

2

O3 
5p3/

2

Sb (51) 95.6 33.3 32.1
Cs (55) 161.3 79.8 77.5 22.7 14.2 12.1

BL2B 



Au evaporation on Si 
Set in sample holder 
 (puck)

Puck is set for  
UPS measurement.

Puck is loaded.

Two prominent young  
researchers.



UPS spectra (one by one)

Sb 4d 3/2 5/2

VB

Au

10nm Sb + 40nm K

Au VB

K 3p ?

10nm Sb

10nm Sb+40nm K+50nm Cs

Cs 5s?
VB

K 3p ? VB



UPS spectra

Sb4d4d VB
K3p

10nm Sb+40nm K+50nm Cs

Cs5s

!! Films evaporated one 
by one and at once 
show similar UPS 
spectra, even the 
thickness of K and Cs 
are different.  

!!Some composite of Cs, 
K, and Sb were 
formed.  

!!VB spectral change 
suggest the 
speculation. 

!!Maximum QE was 0.03 
% (at once) and 
~0.005% (one by 
one). 

10nm Sb+47nm K+69nm Cs

Sb4dSb4d
VB

K3pCs5s

One by one

At once



CsK2Sb on transparent baseplate
(MAO, Al(CH3)xOy)

!!Heat cleaning by IR. 
!!CsK2Sb thin film is 

formed. 

!!During the activation, 
QE is consistent with 
zero.  

!! In UPS spectrum, Sb 
peak is not observed. 
VB shape is different 
from that on Au.  

!!STO(SrTiO3) is activated 
offline. 

VB
K3pCs5s

Sb 10nm + K 40nm + Cs 62nm 
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Summary
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