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Motivation The Fr rements

L&) Mainz Energy-recovering Superconducting Accelerator (MESA)

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

Requirements: 11000 h beamtime
with 80 % polarization
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Measurements

Motivation The Framework

L€ Asymmetry changes over time

Measurement of asymmetry at MAMI during different beam times
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Source: V. Tyukin, K. Aulenbacher, PoS 2020, PSTP2019, 1-10, DOI 10.22323/1.379.0005
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https://doi.org/10.22323/1.379.0005

Motivation The Framework Measurements

]G‘U How to generate polarized electrons

Eelectron
B | E S51/2 m; = -1/2 +1/2
1 il
I'6 1 I'
ot ~3 ot ~1 ; N
Eg ~ 1.58eV Lo
EG ,I ,l O'+ ~ 2
Ef dod
T Ms| 0 ~010eV| P32 Lo
VB | E L
/IR V 34y my=-3/2 12/ 12 43/2
TN Pry2 m;=-1/2  +1/2

Courtesy: V. Tyukin
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Motivation The Framework Measurements

€Y Negative electron affinity NEA
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Motivation The Framework Measurements

€Y Negative electron affinity NEA
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Motivation The Framework Measurements

€Y Negative electron affinity NEA
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Motivation The Framework Measurements

]G‘U Mottpolarimetry as measurement tool
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Motivation The Framework Measurements

]G‘U Mottpolarimetry as measurement tool
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Measure the relative change in
asymmetry over time.
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Motivation The Framework

Measurements

eI Measurement - Example

SL GaAs B1060 cathode with NF3 activation
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f(x) = 0.0059 (0.0002) x + 14.15 (0.05)
red. x?: 406.7

Asymmetry
f(x) = A* exp(-x/t) + c with t = 182.65 (12.98) h
red. 2 = 182.2

primary QE
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Motivation The Framework Measurements

]G‘U QE vs. escape probability

Escape probability is used to describe QE by Spicer and Herrera-Gomez in 1993

PSSC ~ QE

W. E. Spicer, A. Herrera-Gomez in SPIE s 1993 International Symposium on Optics, Imaging and Instrumentation, (Ed.: K. J. Kaufmann), 1993, p. 18, DOI 10.1117/12.158575
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https://doi.org/10.1117/12.158575

Motivation The Framework Measurements

]G‘U Correlation between asymmetry and escape probability
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Motivation The Framework Measurements

€I Filter mechanism explains increase of polarization

solid state vacuum : solid state vacuum

'Desc/ QE hlgh Pesc/ QE low
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Motivation The Framework Measurements

€Y Key Insights

Asymmetry changes always if QE
changes
Showcased the differences in asymmetry
: changes
oOd z
For polarization sensitive measurements,
check changes in asymmetry regularly
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Thank you very much for your attention!
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]G‘U MESA Status September 2024
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Appendix

JG‘U First beam April 2024
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]G‘U Unnormalized Asymmetry
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]G‘U Experimental Setup: Source
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Appendix

]G‘U Beamline
Cs dosing
100 keV
x Preparation S
y
NF; Cathode 0,
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]G‘U Beamline

100 keV

x Preparation

diff. pump

5-0H

Laser
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]G‘U Beamline

100 keV

Laser
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