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Abstract

A beam transport line is being designed to transport an ultrashort bunch from SACLA to the storage ring at SPring-8.
An electron beam will be transported by using a new transport line (XSBT, 300 m) and original transport line (SSBT,
298 m). In XSBT, to avoid bunch lengthening and emittance growth due to dispersions and CSR, all the magnets of
bending sections were arranged by Chasman-Green lattice. In SSBT, however, the bunch lengthening is not negligibly
small, because most part of the line were arranged by FODO lattice. Therefore, the beam optics of SSBT was redesigned
to suppress the bunch lengthening. In this result, a paramegends suppressed to 0.272 m from the original value of
1.060 m. The bunch lengthening was simulated by tracking code "ELEGANT". If the bunch length at the extraction point
of SACLA was assumed to be 1 ps in rms, the bunch lengthening was estimated to be 1.84 ps for the original optics and
0.53 ps for the new optics without the CSR. With the CSR, the bunch lengthening was effectively suppressed for the new

optics under the condition of a bunch charge of 150 pC.
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Figure 1: Layout of the accelerators at the SPring-8 cam-
pus. An electron beam will be transported by using XSBT
and SSBT from SACLA to the storage ring.
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Figure 2:Outline of the SSBT. Broken lines indicate bending sections.
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Table 1: Calculated & for the bending sections.

Bending Section Original New
Section 1 0.372m 0.078 m
Section 2 0.446m 0.051m
Section 3 0.228m 0.129m
Section V 0.014m 0.014m
Total 1.060m 0.272m
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Figure 3:Beta and dispersion functions of the SSBT. Upper
and lower figures show these values for the present optic
and for new optics, respectively. Solid and broken lines
indicate these values in horizontal and vertical directions
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Figure 4:Simulated beam intensity distributions in longitu-
dinal direction with the CSR. Solid and chain lines indicate
the distributions at the injection point of the storage ring by
using new optics and by using original optics, respectively.
Broken line indicates the distribution at the extraction point
of the SACLA.
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