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Cathode Degradation Model %
(Two components model) i;%

Cathode QE is degraded by two components

‘Regarding to time (Gas adsorption, etc) ;iég
‘Regarding to charge density (Ion back, etc)

n: Quantum Efficiency

t: elapsed time

T: temporal life

p: Extracted charge density

(: Charge density life M



Temporal Life

*

Temporal life was
evaluated as
a function of pressure.

It was inversely
proportional
to P as expected.

Ina nominal %
environment, expect
life is even long for

accelerator operation.%;
BT

Laser Wave length

405 nm

532 nm

N. temp. life (h.Pa)
Temp. life at 1e-8 Pa (h)
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Charge Density Life %

o4: Cathode degradation cross section.
J : Beam intensity

Ng :Residual gas density
oi: Ionization cross section
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Charge Density Life (cont.) »}g

O The Bias dependence and the
pressure dependence are
consistent to the model.

O oawas in order of 1.0e-17
Ccm?.

O Charge density life is 3.1e+6
C/mm by assumlng 150kV



UPS Analysis %

« UPS Experiment was carried out at UVSOR, BL2B. %
« 750MeV SR facility at Okazaki, Japan.

* UPS (hv=59eV) was performed. »3%

* Background analysis : Shirdey method.
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Cs5s/5p ratio %

* The ratio of amplitudes of *X«
Cs5s/Cs5p was increased
for lower QE.

* The similar phenomena
was observed for Cs,Sb

by XPS (Betes).
* The low (high) ratio is
interpreted as Cs in
ionization (simple) state.
The cathode shows an




Sh5p peak %
*
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* Sb5p peak is the highest state. Electron in this state contribute to
Photo-electron effect by laser light.

* As QE decreased, the cross section(amplitude) is decreased and the
energy is increased.

 The peak is approaching to that of simple Sb.

* The high QE of CsK2Sb is due to the larger cross sectlon and less

bound energy of the Sb5p state. M



Configuration I nteraction (Cl ) $

* When there are several states
with a similar energy, a new
state is formed by mixing.

 This is one of the reason
making a satellite peak.

* The CI peaks were disappeared
for <0.005 QE.




Degradation process

Catl
is ol

hode degradation process
hserved by looking O2p

peal

K dI'éd.

Phase I : O2p peak area is

constant.
O is adsorbed and diffused.

Phase II: O2p peak was
increased.

O

+ alkali (Cs and K):

Valence electron is provided by
the alkali metal.

Phase III: O2p peak was
decreased.

O

+ Sb interaction.

O2p density is decreased by
forming an orbital hybridization.
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#IXRIR DQE mapping %

GaAs(100)Ek Si(100) %R
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Summary % R

O High performance cathode : 10%(532nm), 3650 hours.
3 Te+6 C/mm? at 1.0e-8 Pa. ;%f

O UPS experiment was carried out.
OThe crystal quality is essential for good performance.

O Sh5p state contributes to photo-electron effect by ’5}%
laser.

O Oxygen degrades the cathode.

O Cathode in situ transport test — failed. Vacuum leak
trouble?



	ページ 1
	ページ 2
	ページ 3
	ページ 4
	ページ 5
	ページ 6
	ページ 7
	ページ 8
	ページ 9
	ページ 10
	Vacuum suitcase (VSC)
	真空中のカソード移送
	蒸着装置とVSC間の移動試験
	カソードのVSC保管試験
	ページ 15
	ページ 16
	ページ 17
	輸送後のQE mapping (20170221)
	問題点
	ページ 20

