Beam energy slope at PITZ:
correction studies
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SP=50 Analysis

Measurements of the week 20 (21.05.2021M)
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SP=50, + Amplitude slope

Artificial Amplitude slope to reproduce <Pz>(t)
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Beam energy slope correction with amplitude slope
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Beam energy slope correction with amplitude slope
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Beam energy slope correction with amplitude slope (SP=56.2)
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Beam energy slope correction with amplitude slope (SP=56.2)

09.06.2021M (TW, MK)
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Summary

« Electron beam energy slope along the RF gun pulse has been observed for the nominal settings at PITZ
 LEDA measurements by scan A3 (laser)
. Slopes ~—3 - 105 108<F~>
« Cannot be explained by measured amplitude/phase profiles (very flat)

« The < P, > slope can be compensated by introducing a positive amplitude slope

* For SP=56.2 the slope -0.35 over 185 us flattop RF pulse (0.0019 MV/m)
us

are well measurable at e.g. MMMG phase

7 d log<P,>

- the momentum slope ~+6 - 10~ (O within error bars)

MV /m

« Well agreed with estimated slope —0.001 to explain results for SP=50

« Still'it is not clear where the slope comes from (RF power coupler kick, beam loading, uTCA measurement
artifact (p(t)-?) ,...?)
* How to improve the tuning procedure:

» Long pulse train (low charge, small BSA, e.g. Pharos 0.1 MHz) - minimize energy spread at LEDA at MMMG phase?

* Fine tuning resonance/FB
o .7
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Regular studies of the beam energy slope along the RF pulse

DESY

SPA=SPA0=56.2(?), Sharp gun resonance (|slope|~< 5), stabilize water (incl.
valves), setup FB

Find first pulse location w.r.t. VS signals (uTCA) --> Ampl(1),Phase(1) (I still
have some questions to the procedure, see the last slide in the attached file)
LEDA scan around MMMG using 1 pulse (if possible), recording VS-
amplitude&phase especially at the location of the 1st pulse (found in p.2) -->
<PZ>(Ampl(1),Phase(1)) --> vector

SPA=SPA+/-0.5, repeat 1-3

Form a matrix <PZ>(Ampl(1),Phase(1)), based on that we can plot expected
<Pz> profile along the RF pulse <Pz> (Ampl(n),Phase(n)) for e.g., SPO, then we
can compare it with the measured <Pz> by shifting A3 event (laser).
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