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59 F Design and Commissioning of the Beam Switchyard for the SXFEL-UF
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Introduction

SXFEL-UF is upgraded from the existing SXFEL-TF'. The beam energy is increased from 840 MeV to 1.5 GeV. Two parallel undulator lines are installed in the new
undulator hall for soft X-ray radiation of 2~3 nm. For simultaneous operation of the two lines, a beam switchyard is required.
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General Layout and Kicker Magnet

pulse repetitive jitter < 100 ppm; Progra

» 3 m horizontal distance by a dual-DBA dog-leg of 6° total angle;
» Small reverse angle bends inserted in DBAs for isochronous;
» A 3.0°, 50 Hz in-vacuum kicker magnet for bunch-by-bunch separation
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mmable for arbitrary pattern®! » Micro-bends in DBAs for suppressing micro-bunching instability

Lattice Design with CSR & MBI suppressing
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» Symmetrical optics of the dog-leg;
> Optics measures for suppressing CSR induced emittance growth!?!:

S2E Tracking Simulation
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Linac exit

» Barely visible micro-bunching gain wit

> 1 million electron population; from linac exit to the end of dog-leg; elegant!*]
» CSR introduced emittance growth well suppressed by the optics design
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Installation
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» Beam switchyard installed in late 2020
» Commissioning started in late 2021 without kicker
» Kicker available with required stability in late 2022

Commissioning Results

Beam Tracking
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automatic matching tool based on ocelot!>!
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dispersion measured by fitting BPM data while
varying beam energy (varying dipole current as
equivalent)
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