Studies of NEA-photocathodes

V.V. Bakin, D.V. Gorshkov, H.E. Scheibler,

S.N. Kosolobov and A.S.Terekhov
Rzhanov Institute of Semiconductor Physics SB RAS,
Novosibirsk, Russia
E-mail: terek@isp.nsc.ru

Outlook

1. Motivation.

2. Actual models of (Cs,O)-activation layer.
3. Photoelectron escape model.

4. Parallel plate electron spectrometers.

5. Summary.



4” \ 2. Actual models of (Cs,O)-activation layer.

Photocathode activation

Semiconductor Vet Semiconductor Vacuum

3. Photoelectron escape model.



4” \ 2. Actual models of (Cs,O)-activation layer.

Dipole layer model

Semiconductor

Heterojunction model

TP DD

Vacuum
Semiconductor

3. Photoelectron escape model.

AE

X*

Svac



Prolonged activation N.(g,,,)-distributions

0., ML
0 2 4 6 8 v T . T r T . T
% | l | 2ndlactivalti0n | | | | 1 1.OF *— lomin -
N < ho=19eV | | L= e B €y  —— 36min
| 0.8k ¢ 85 min
2ok ] | —— 140 min |
—— 248 mi
NN 8 m%n .
w 15F - 472 min
o
10f 1
stk 1st activation J .
0 . 1 . 1 . 1 . 1 .
0 100 200 300 400 500

t., min u,v

act?

3. Photoelectron escape model.



Prolonged activation

0., ML
4 6 8 r T

N.(€,,,)-distributions

0.4

0.2

, eV

*x 0.1

0.0

-0.1

-0.2

DL-model

\ 2nd activation

NN Ist activation

HJ-model

i ‘ I X‘*: gvac_ 8cb

8cb

16 min
36 min
&5 min

140 min |

248 min

472 min |

0

100

200
t

300 400 500
min

actd

3. Photoelectron escape model.




3. Photoelectron escape
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Aﬁ’—m Summary

» p-GaAs (Cs,0) — photocathodes with practically useful values of QEs (> 10%) can
be activated with considerably different properties of (Cs,O) — layers, which lead to
different escape models and to different energy distributions of emitted electrons.

» Low temperature studies of photoemission of from p-GaAs (Cs,0O) — photocathodes
enable us to develop photoelectron escape model, which is based on size
quantization of electron spectra within band bending region, includes inelastic
scattering of photoelectrons by surface optical phonons and by surface plasmons.
Ballistic photoemission and diffusive scattering of emitted electrons are revealed
also.

« Transverse energy distribution of photoelectrons from p-GaN (Cs,O) — photocathode
was measured within broad range, which enable one to calculate MTE and to
evaluate the halo of electron beam.



