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Motivation Simulation Parameters

e bERLInPro is a high current energy recovery linac prototype [1] being built at Helmholtz-Zentrum Berlin Several bunches are tracked through a dipole
magnet of the bERLInPro recirculator section.

_Rﬁzg_‘;r”mm_ beam parameters
energy 50 MeV
tracked particles 200000

' charge (standard bunches) 77 pC
m M Mw ml-\""‘ b charge (short bunches) 7.7pC

dipole parameters

o bending radius 0.765 m
bend angle 45°
length 0.585m
magnetic field 0.22T

0.02 ﬂ

bunch form factor

C)

— e tracking and spectrum calculations are done us-
_ ing WAVE [3]
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e phase space and bunch form factor of a) nominal bERLInPro bunch and lattice b), ¢) nominal bunch | N
with FODO section d), e) academic short bunches f) bunch form factor of e) e tracking starts at key position 2 (KP 2)

Gaussian Beams

e (Gaussian beams were simulated to test the merit of WAVE spectrum calculations
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e |eft to right: single particle, Gaussian beam with 1000 particles and 40 points of spectral resolution, same beam with 400 points of spectral resolution
e 1000 particles are not sufficient to reproduce the smooth single particle curve
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bERLIinPro Beams

nominal bunch with FODO section c), d) academic short bunches
e a) and b) have a bunch charge of 77 pC, c) and d) of 7.7 pC
_ _ e comparing a) and b) shows the effect of microbunching driven by the
e R g R T g FODOQO section
e atlow energies b) shows an increase in brilliance where the bunching

form factor approaches 2 %
M e the longitudinal dispersion R of the dipole quickly smothes out mi-
- i Ao H crobunching, thus suppressing its effect on the radiation spectrum

e bunches c) and d) are much shorter so that the bunch length

; j approaches the wavelength of the low energy end of the spectrum
583 e coherent synchrotron radiation (CSR) can be observed in d) starting
i at a photon energy of 0.2eV
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