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New materals
Photocathodes

Spark on Csl photocathode lon feedback on Csl photocathode
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Csl photocathodes are sensitive to sparks and ion bombardment

Robust photocathode:

 Diamond as photocathode
DLC photocathode

e Purely metallic photocathodes
Chromium, aluminum already tested

Photocathode

Protecting Csl photocathode by:
e Thin layers applied by ALD
* LiF protection layer Development of photocathode characterisation device

 Graphene as protection layer (ASSET) to study QE after ion bombardment and
influence of protection layers
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UV beam

UV light path through
lens and beamsplitter

Collimator

Monochromator

UV beam (uncollimated) UV light beam profile
focused to =bx5mm size Recorded on CCD sensor




UV beam
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Misaligned beam position
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g Alignment issue prevents using

photodiode for absolute reference

About 1cm misalignment from axis to
the back-right



-Irst relative measurements

Alignment issue prevents using photodiode for absolute reference

Absolute reference in sample position
unusable due to alignment issues
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UV beam

Currently used

HRE [
L)

ST O S a T SR T REEHT O Caltie
LA RIS FRITRY AR FRRAEE | L L RS R BRI

| ¢ Pl
R
¥ i £l



1,95E-11
1,75€-11
1,55E-11
1,35E-11
1,15€-11
9,50€-12
7,50€-12
5,50€-12
3,50€-12
1,50€-12
-5,00€-13

—x{raction efficiency

Lamp warm-up —& - * *— —e *
0V, justlighton
40 -20 0 20 40 60 80 100 120 140 160 180 200 220 240 P60 280 300 320 340 360 380 400 420 440 460 480 500 520 540

500 V/cm
Extraction field across 5mm gap chosen

for measurements

Initial rise not reflecting more extraction but attributed to warming-up
period of lamp after switching on

100V to 160V range to be remeasured with more data points



| Ignt spectrum

Measured photodiode response

Lamp output spectrum

2000

3
|

20 \_;

Spectral Radiant Intensity, uW / (sr nm)
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High output at 160nm

Measured photodiode current as function of wavelength
does not match expected lamp spectrum

Reference current from the photodiode in front
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RESPONSIVITY (A/W)
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~Notodiode responsivity

Responsitivity of photodiode
converted to quantum efficiency to
determine incident number of photons

QE), = T’\ X % R~ %x(124OW-nm/A)

Dividing recorded photocurrent
(number of electrons) on extraction
mesh by incident number of photons



Relative QE (%)
— — N
o @) o

0)

o

-Irst relative measurements

3 Csl photocathodes (previously used in PicoSec test beam)

3mm MgF2 window + 3nm Cr + 18nm Cs|
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Next steps



Optical axis

Z guide rails

Photodiode
XY adjustment with
SCrews

Collimator
XY adjustment with
SCrews

Rigid plates
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.o <4— Beamsplitter | * [~
mounted on roll-

yaw 2-axis stage

Access for adjustment

XY collimator movement



Optical axis

Flexible coupling

Z guide rails

Photodiode
XY adjustment with
SCrews

Collimator
XY adjustment with
SCrews

.o <4— Beamsplitter
mounted on roll-
D yaw 2-axis stage










lransmission

Sample
measured in

MagF2> window .
gha transmission mode

to separate volumes and preserve
vacuum in main chamber




lransmission

Moving plate

MgF:> window

Ph i
Collimator (fixed) otodiode

Sample mount
(moving) Extraction mesh
(moving)




Callbration PMT

May be mounted

Csl PMT instead of reference
with MgF2 window, calibrated photodiode

response as absolute reference
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