Electron beam asymmetry compensation

with gun quadrupoles at PITZ.

M. Krasilnikov, I. Isaev, P. Boonpornprasert, Y. Chen, J. Good, M. Gross, H. Huck, D. Kalantaryan, X. LI, O. Lishilin,
G. Loisch, D. Melkumyan, A. Oppelt, H. Qian, Y. Renier, F. Stephan, (DESY, Zeuthen, Germany), G. Asova (on leave

from INRNE, Sofia, Bulgaria), G. Amatuni, B. Grigoryan (on leave from CANDLE, Yerevan, Armenia), Q. Zhao (on

leave from IMP/CAS,

Lanzhou, China)

Abstract

Injector Test Facility at DESY in

same frame installed around the

Motivation: asymmetric
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mm

traced back to multipole kicks in the gun section, namely
around the location of the coaxial power coupler and the
main solenoid. Several dedicated studies have been b
performed to quantify the kick location and strength. Salenokds
Based on these studies, two designs of correction
guadrupole coils were proposed. The coils were
fabricated and tested with an electron beam. The second
updated design implies a two quadrupole setup on the

close to the main solenoid centre location. Skew and
normal quadrupole magnets are powered independently,
enabling the flexibility in electron beam manipulations. By
means of this setup, a more symmetric beam was
obtained at several screens. This led also to more equal
measured horizontal and vertical phase spaces and to
even smaller overall emittance values. Some details of
the gun quadrupole designs, magnetic measurements,
and results of electron beam measurements including
emittance optimization will be reported.

In a rotationally symmetric RF-gun:

The electron beam asymmetry observed at the Photo GUN LEDA

Zeuthen (PITZ) was <] r Elgm

| _IR[T| W]"8
RTE T n;s-n 60 dipole
v J

. T
1l EE=18 , 1 28808 L nEral 1Bmm |
IS raaivmrmnalian e s

Photo Injector Test facility at DESY, Zeuthen site (PITZ)
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Measurements (29.09.2015M-A):
APy,,=5 MW (6.1 MeV/c max)

ALaunch phase: MMMG Nt rlaa&degtron beam transverse
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A Gaussian 11.5 ps FWHM main
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Possible sources of the beam
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Parameters:
A Aluminum frame
A 0.56 mm copper cable
A 140 windings per coil

A Non-magnetic screws

A 2 thermal switchers (80 degC max) \

A Fixed by radiation-hard cable tie .
A Q grad =0.0117 T/m @ 1A AN

Fields in the PITZ gun section \

Design of compensating gun quadrupoles

Parameters:
A Aluminum frame
A 0.56 mm copper cable
A 180 windings per coil
A 2 thermal switchers (80 degC
max)
A Non-magnetic screws
A Fixed by radiation-hard cable tie
A Usage with 3A power supply
A Q grad =0.0207 T/m @ 1A

Design (8 air colls)

A Combination of a normal (Gun.Quad1) a\n\d\a skew (Gun.Quad?2) quads

S Magnetic measurements
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First tests with electron beam
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<P,>=6.5MeVI/c
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A Photocathode laser (11.5ps FWHM, 1=1.2mm

Electron beam measurements without gun quadrupoles (I gy, 0uad=OA | Gun.ouad=0A)
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