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3D Photocathode-laser based bunch shaping

Spectral masking of chirped laser pulses with
Spatial Light Modulators
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» 2D+2D shaping of laser pulses in x-A & y-A spectral
domain (IR)

» Fourth harmonics conversion to UV
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» Extraction of electron bunches with similar profile from
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» “Direct” shaping

» No extra beamline equipment required

» No charge cutting in beamline
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First experimental results Preliminary simulation results
» Strong slice mismatch reduction to current PITZ laser shaping method
» Spectral shaping _ . observed for rot. symmetric bunches (simulated w/ ASTRA)
of laser pulses in IR 5
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1;13;3% e — . _ .
> UV conver S| on se t u p 1032 10;;_}H_H_T;BH}HR_HH}/,{«:’:}' ~ g 100 Solc filter based shaping o0 SLM-based shaping
Wavelength [nm] 1026 1 Spotsize [mm] &) 50 = 50 ’
. % -
» Laser synchronised = 0 S o # S
to PITZ RF with (50-100) fs timing jitter i =50 A
%000 500 0 500 1000 [> 199000 500 0 500 1000
. (@ . ” [um] X [um
» First “modified” electron bunches produced 200 e, 200 ‘.
.__E__' 0 \— 22 II}!\ _E__' ol /\ 40| {'ﬁ
fib) —307 [ F O — 30 | . 1'11'
i_zgg. \ %20. IIIl:: x\\ 3-200- \ %20. .« N
20 <] ) _ 10 | II'I :' \\‘\Sﬁ < ) _ 10| ° ﬁﬁx‘-x:'l-
Al 400 i X o N
= I 0 10 20 0 10 20 0 10 20 0 10 20
%% 0 € [ps] ¢ [ps] § [ps] § [ps]
1
27
] Outlook
20 é 50 -
o 3 o ‘ » Laser system still under
:'1:: "% Krack 3 commissioning
ks MR P w0 0w we | Simulations ongoing
L - S 0 » First shaped UV pulses in coming
N =/ months
Longitudinal profile of bunch with photocathode laser 50 \ TN ~ Laser pulse and electron bunch
spectrum partially masked by SLM _ — characterisation
bunch time [ps] bunch time [ps]

ITZ
HELMHOLTZ

Test Facility

Zeuthen




