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¢ We studied and characterised the FEL optical radia-
tion in simulations of the CLARA FEL test facility under
development at Daresbury Laboratory in the UK [1].

¢ We determined the radiation source properties corre-
sponding to the long bunch operation mode via wave-
front propagation in free space using OPC (Optical
Propagation Code), [2], and second noment analysis.

¢ We found the shortest undulator module length suit-
able for schemes to be carried out in CLARA, without
degrading the beam quality.

¢ We studied the way that different properties of the
electron bunches (emittance, peak current, bunch
length) affect the optical beam.

¢ We are now able to understand how the optical beam
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Table 2: Undulator parameters for the preliminary study
in last section and each proposed undulator module.
There are 1.5 undulator periods (\y) end pieces for all
cases, per end.

Parameter Previous Undulator module length
study

0.5m 0.75m 1m
Au (M) 0.0275 0.025 0.025 0.025
Active periods 28 17 27 37
Break sections (m) 0.4125 0.5 0.5 0.5
x/y quad. grad. 8/10 13/13 10/10 9/9
(T/m)

Goal: Choose the undulator module length (proposed:
0.5, 0.75 and 1 m ) with the highest beam quality (Mini-
mum M? at maximum brightness).

IMPACT OF BEAM PARAMETERS

Electron beam scenarios

Goal: Study the impact of electron beam properties on
optical beam quality.

Scenarios

¢ (A) Increased emittance bunch (0.8 mm-mrad).

¢ (B) Reduced quad strength (from 10 to 2 T/m, e-beam
bigger in one plane).

¢ (C) Symmetric undulator focusing.

¢ (D) Bunch with double peak current and half the bunch
length.

Table 4: Beam quality coefficient at nsec corresponding

to minimum M? and maximum brightness for all scenar-
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Figure 1: M in x (top) and y (middle) and their difference
AMy % = My? — M,? (bottom) in terms of ngec (for 0.5,
0.75 and 1 m modules).

" Preliminary study

e Goal: Comparison between steady state and time-
dependent simulations in GENESIS 1.3 to demon-

¢ Three different module lengths (0.5, 0.75 and 1 m)
were assessed to determine the impact of the undu-

lator design on the beam quality.

strate the validity of time-dependent approach for | . . . . . . —

beam quality calculations. _10%L e e _: ¢ The 0.75 m undulator module was chosen, optimum
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Figure 2: Brightness for the modules as a function of ngec.
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