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Core + Halo Model applied to ASTRA simulations

If a uniform distribution is used instead,

the charge saturates
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Electron beam X-Y asymmetry compensation with gun quads

m@@%\“@d (0.5nC, Gaussian photocathode laser pulse)

Electron beam measurements without gun quadrupoles
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ASTRA simulations for

pulses using

> BUT for flattop photocathode laser pulses

Charge vs. laser pulse energy
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Some recent beam measurements (short Gauss PC laser)

EMSY1, 382A EMSY2, 380A

-7.291

- “Smoke ring” beam at PITZ?
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http://pitzlb.ifh.de:8080/PITZelog/data/2017/41/10.10_a/2017-10-10T19:38:40-00.ps

PC laser pulse shaping

Good flattop is not possible currently

Long Gaussian -> always modulated (Lyot filter impact)!

oo chent

HEDA1(f50)

e e
1

=» THz measurements with modulated Gaussian?

Short Gaussian - OK, currently used
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PITZ: Simulations versus Measurements
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Photoemission: laser transverse halo modeling

Laser radial profile

Laser transverse distribution:
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Electron beam X-Y asymmetry studies at PITZ

Possible sources of the beam
asymmetry:

o Vacuum mirror OOQOOoooooooooooooooooooooooooo
. Related to the | larizati

* Particularcathode

RF coupler field asymmetry
Solenoid imperfections

Larmor angle

(anomalous quadrupole fields) experiment
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Some experimental observations
might be related to photoemission issues

i ITZ
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Gun-4.6 (PITZ): mean momentum and MMMG phase
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Zero-crossing phase determination

Still not understood: Zero-crossing phase €-> MMMG phase = 2-3 deg phase shift between measurements and simulations
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Another emission related topic at PITZ: slice energy spread

Main idea - OE measurements using TDS + HEDAZ2 dipole for various photo injector
parameters (photocathode laser pulse temporal profiles, SC effect, etc.)

5Z1€asured ~ \/ ( 526411)2 n ( 55 )2 n ( 5£DS )2

Longitudinal Phase Space (LPS)
measurements: TDS SP scan in HEDA2

Still resolution on the slice energy spread seems to

(Long Gaussian PC laser pulse, 11.5ps FWHM)
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http://pitzlb.ifh.de:8080/PITZelog/data/2016/46/17.11_n/2016-11-18T04:29:25-00.ps
http://pitzlb.ifh.de:8080/PITZelog/data/2016/46/17.11_n/2016-11-18T04:04:58-00.ps
http://pitzlb.ifh.de:8080/PITZelog/data/2016/46/17.11_n/2016-11-18T03:13:32-00.ps
http://pitzlb.ifh.de:8080/PITZelog/data/2016/46/17.11_n/2016-11-18T03:32:11-00.ps
http://pitzlb.ifh.de:8080/PITZelog/data/2016/46/17.11_n/2016-11-18T03:40:03-00.ps
http://pitzlb.ifh.de:8080/PITZelog/data/2016/46/17.11_n/2016-11-18T03:52:57-00.ps

Slice energy spread: measurements vs. ASTRA simulations
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ASTRA simulations for 2011 case using Core+Halo

> BUT for flattop photocathode laser pulses

Charge vs. laser pulse energy
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