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Abstract

The electron beam which is produced by Laser Wake-Field Acceleration (LWFA) has quite large energy spread. For
applications such as FEL, such energy spread will degrade the performance. Transverse gradient undulator (TGU) which
has transverse field variation is one of solutions to reduce the effects of such energy spread. The experimental study of
TGU have been prepared at test Accelerator as Coherent THz Source (t-ACTS), ELPH, Tohoku University. In this report,
we will demonstrate the validity of TGU by numerical calculation. By using the TGU with appropriate dispersion
correction in the TGU, the line width of radiation spectrum, which is generated by the beam with large energy spread,

will be reduced to same level on the case of no energy spread.
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Table 1: TGU Parameters
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Table 2: Beam Parameter

Beam Energy 22 MeV
Normalized Emittance ¢, 51 mm - mrad
Bunch Length o, 100 fs

Period length 4, 80mm
Number of periods 7
Total length 587mm
Gap (@x=0) 33mm
Opening angle 2¢ 40degree
K value (@x=0) K, 3.62
Gradiant o -28.3
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Figure 1: Calculation setup.
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Figure 2: Beam orbit. Without steering (red), with steering
(Bst = —373G) and initial horizontal offset = 7.6 mm
(blue, dashed).
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Figure 3: Beamsize in TGU, horizontal (red), vertical
(blue, dashed).
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Figure 4: Energy dependence of fundamental frequency,
(D0, D0’)=(-0.034, -0.027)(red), DO=0(blue, dashed).
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Figure 5: Calculated radiation field. (a) TGU with
6,/p =0%. (b) TGU with o,/p =6%. (c) Normal
undulator with 6,/p = 0%. (d) Normal undulator with
0,/P = 6%.
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Figure 6: Radiation spectrum from TGU with o,/p =
0%(red) and o,/p = 6%(blue, dashed).
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Figure 7: Radiation spectrum from normal undulator with
6,/p = 0%(red) and o,/p = 6%(blue, dashed).
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Figure 8: Energy spread dependence of intensity. Circle,
red, line: TGU with matched dispersion. Square, green,
dash-dot: Normal undulator. Triangle, blue, dashed: TGU
without dispersion.
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Figure 9: Energy spread dependence of band width. Circle,
red, line: TGU with matched dispersion. Square, green,
dash-dot: Normal undulator. Triangle, blue, dashed: TGU
without dispersion.
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