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Abstract

Laser Wake-Field Acceleration (LWFA) can produce high energy electron beam with low emittance and high peak
current. However, the energy spread of beam is quite large. By the large energy spread, enough coherent FEL radiation
can’t be generated. Transverse gradient undulator (TGU) which has transverse field variation is one of solutions to reduce
the effects of energy spread on FEL performance. The validity of TGU will be demonstrated at test Accelerator as
Coherent THz Source (t-ACTS), ELPH, Tohoku University. In this report, we will introduce our TGU experiment and

some calculation of TGU.
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2. Transverse Gradient Undulator (TGU)
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Figure 1: Transverse Gradient Undulator.
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Figure 3: Geometry of TGU at 2¢=40deg.
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Table 1: Undulator Parameters

Magnet array Halbach type

Block dimension 70mm x 23mm x 20mm
Period length A, 80mm

Number of periods 7

Total length 587mm

Magnet material NdFeB

Residual magnetic field 1.22T

Gap 33mm
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Figure 4: Calculated Horizontal Field
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Figure 2: Layout of TGU experiment at t-ACTS. Red squares are quadrupole magnets. Blue squares are Bending magnets.

TGU will be installed at the downstream of phase shifter.
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Figure 5: Calculated Longitudinal Magnetic Field Distribution of TGU.
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