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Abstract

An optics correction method has been developed to optimize the condition of beam transportation for low emittance
electron beam in an linear accelerator. In order to measure the transverse beam optics, the response function of beam size
is measured, when the strength of a quadrupole magnet is varied. And, response matrix about four quadrupole magnets,
which are used to correct the beam optics, is also measured. Using both the response function and the response matrix,
the correction values of the four quadrupole magnets are calculated. The optics correction method was demonstrated in
the compact ERL. After few iteration of the correction, the condition of beam transportation was optimized.
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Figure 1: Layout of cERL. MP indicates optics matching
point.
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Figure 2: Schematic layout of optics matching using five
quadrupole magnets and a screen monitor.
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Figure 3: Quadrupole scan results before and after optics
matching at matching point, MP1.

(b) after optics matching

(a) before optics matching

Figure 4: Transverse beam profiles before and after optics
matching at matching point, MP1.
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(a) before optics matching
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Figure 5: Quadrupole scan results before and after optics
matching at matching point, MP2.
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Figure 6: Buncher voltage scan results. Bunch length was
measured by the deflecting cavity in Fig. 1.
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Figure 7: Bunch charge scan results. Bunch length was
measured by the deflecting cavity in Fig. 1.
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