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Motivation

ntal Outlook

&8} Mainz Energy-recovering Superconducting Accelerator (MESA)

ERL-operation:
(un)polarized beam, up to
1mA at 105 MeV

EB-operation (P2 experiment):
polarized beam, up to 150 pA at
155 MeV
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Motivation Experimental

JG‘U How to generate polarized electrons
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Motivation Experimental

JG‘U How to generate polarized electrons
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I€lY Negative electron affinity
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Motivation Experimental

I€lY Negative electron affinity
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I€lY Negative electron affinity

Ecs '\

Evs \

Vacuum

Surface

Jennifer Groth PSTP 2022 28th September 2022



Experimental

Motivation

I Motivation

With cesium and oxygen preparation the polarization of the electrons change

over time.
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I€lY Negative electron affinity

e | ~

Evs \

Solid State Vacuum

Jennifer Groth PSTP 2022 28th September 2022



Motivation Experimental Outlook

€Y Why using different oxidants?

understand
NEA
formation

prolonging
lifetime

better
quantum
effencies

NEA: negative electron affinity, ESP: electron spin polarization
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Motivation Experimental Outlook

€Y Why using different oxidants?

rolongi understand
P IS NEA
lifetime .
formation
better long time stable ESP
quantum (Electron spin
effencies polarisation)

NEA: negative electron affinity, ESP: electron spin polarization
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L&Y Stability of QE
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Number of heat clean and activation cycles

adapted N. Chanlek, PhD thesis, University of Manchester, 2011

Conclusion Question

Preparation with NF3 allows more Is longevity also visible with the ESP?
activation cycles with stable QE
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&8 Setup
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Experimental

Cathode #

NF3 dosing
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Experimental

Cathode Load lock

NF3 dosing
02 doing —{propartion) §
Cs dosing N
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Experimental

JG‘U Setup

Cathode Load lock

NF3 dosing

02 dosing ﬁration)» y

Cs dosing
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JG‘U Mottpolarimetry

I Operational stats
e

100 keV polarimeter with 120°
backscattering angle

Aim
Measure the relative change in
asymmetry signal over time.

Gold target
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I[€1%} First measurements

Max. QE =~ 7% with Asymmetry: 6.8 % with 98 nm Au @ 100 keV measured

over a 3d period.
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Histogramm of measured asymmetry.
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Time developement of asymmetry needs
to be investigated further.
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Motivation

[l | essons learned

Beam optics
need to improve

NF; infrastructure

installed
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Number of heat clean and activation cycles
,,,,,, o

QE |s better with NF3 as already shown

T

Beam spot with halo,
limit excess activated area on cathode
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Motivation Experimental Outlook

JG‘U Summary

Same QE archievable and
no difference in starting ESP

gain more preparation experience

start 14 days measurements
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Appendix
JG‘U Further into the time development
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Appendix

€Y NF; stability
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