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Experimental Setup @ Photo-CATCH
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N. Kurichiyanil et al, A test system for optimizing quantum efficiency and dark lifetime of GaAs photocathodes, Journal of

Instrumentation 14 P08025 (2019)
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N. Kurichiyanil, Design and construction of a test stand for photocathode research and experiments,
Dissertation, TU Darmstadt (2017)
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Experimental Setup @ Photo-CATCH
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Automated Activation Scheme

Co-De scheme : _ :
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A=(780 % 5) nm A=(780 £ 5) nm
lDlaser = (5 i 1) HW lDlaser = (8 i 2) |1W
U, =102V Uy =102V
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Activation No.
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Quantum Efficiency -
Manual vs Automated

Manual: Automated:
A= (780 £ 5) nm A=(780 £ 5) nm
1:)laser = (5 i 1) MW Plaser = (8 i 2) |1W
Upias = 102V Upis = 102V
757 : -
A automated
6.5 Manual 6.0+ 0.6
6.0 + } + Auto 49+ 0.8
. |
451 l } Comparable
40 } reproducibility
3.5

Activation No.
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Automated Activation Scheme -
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Automated Activation Scheme -
Oxygen Input
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Partial Pressure Ratio
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Partial Pressure Ratio
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Pcs» Pow I determined and controlled manually during activation

Improved procedure required
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Optimized Manual Activations
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7.01 } #  manual
v" Reproducibility comparable to \:Z ] “ "} % }
manual activation | } l k l

Activation No.

v Promising basis for developing

sophisticated automation
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e Further development of automated

R . 500 - sufficient O; !
aCtlvathn SCheme - insufficient O»
400 excessive Oy
< 300 / :
e Implementation of automated partial 32 / y T
200
pressure ratio control N —
0 10 20 30 40 50
. B B t in min
e Lifetime studies
e High-polarization cathodes
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Thank you for your attention!

Many thanks to the members of AG Enders and the S-DALINAC group for their great support and advice, in
particular:

Joachim Enders, Tobias Eggert, Markus Engart, Yuliya Fritzsche, Maximilian Meier, Manuel Steinhorst, and
Vincent Wende.
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Quantum Efficiency -
Manual vs Automated

Manual:
A= (780 £ 5) nm
1:)lanser — (5 x 1) MW
Upias = 102V

69+ 0.4
58+ 0.3
6.0+ 0.4
5.6 £ 0.3
58+ 04
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Quantum Efficiency -
Manual vs Automated

Manual: Automated:
A= (780 £ 5) nm A=(780 £ 5) nm
1:)laser = (5 i 1) MW Plaser = (8 i 2) |1W

Up, = 102V Up, =102V
v e
1 6.9+ 0.4 2 5.6 +0.6
2 58+ 0.3 3 54+0.6
3 6.0 + 0.4 4 40+ 0.4
4 5.6 £ 0.3 5 4.6+ 0.5
5 58+ 04 6 454+ 0.5
7 47+ 0.5
8 4.7 + 0.5
9 0.2+0.1
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Quantum Efficiency -
Manual vs Automated

Manual: Automated:
A= (780 £ 5) nm A= (780 £ 5) nm
Plaser = (5 £ 1) pW Plaser = (8 £ 2) pW
Upias = 102V Upis = 102V
SN e
1 6.9+ 0.4 2 5.6 £ 0.6
2 58+0.3 3 54+ 0.6
3 6.0+ 0.4 4 4.0+ 04
4 5.6 +0.3 5 4.6 + 0.5
5 5.8+ 0.4 6 4.5+ 0.5
7 4.7 £ 0.5
8 4.7+ 0.5
= O2 0
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