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Installation and commissioning of accelerators associated with the new beamline in
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Abstract  [Background] The Shanghai Synchrotron Radiation Facility (SSRF) is a user facility that requires
continuous addition of new beamlines to meet the needs of an increasing number of users. Adding new insertion
devices (IDs) to the synchrotron radiation light source is a complex and critical task. [Purpose] This study aims to
highlight the important considerations of dual IDs installation and commissioning when adding new beamlines to
synchrotron light sources. [Methods] The newly added dual IDs 04IVU (undulator) and 04Wigger for new beamline
added to SSRF were taken as an example, key tasks that need to be addressed in the accelerator aspect of engineering
were presented in details. Firstly, the design parameters and magnetic measurement results of the IDs were
introduced, and the SPECTRA program was employed to calculate the spectral brightness of dual IDs. Then,
problems encountered during the installation process and their solutions were discussed, and an orbit feedforward

compensation system equipped with corrector coils for mitigating orbit distortions caused by the IDs was
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implemented. Finally, the significance, methods, and results of vacuum cleaning work in the front-end area, together

with a summary of the issues encountered during the trial operation and corresponding solutions were outlined.

[Results] The maximum spectral brightness of 04IVU and 04Wiggler are 5.86x10" Photon's™'-mm~-mrad™: (0.1%
B.W.)"" and 2.75x10" Photon's™ (0.1% B.W.)™" at photon energy of 3 keV, respectively. After compensation, the

distortions of 04IVU and 04Wiggler are reduced to below 2 pm. [Conclusion] The dual IDs have been successfully

installed and commissioned. This study provides reference value for installation and commissioning of accelerators

associated with the new beamline in other synchrotron radiation light sources.
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Table 1 Wiggler and IVU parameters
AL RS BE T 31 W B3 A= SS 93 — KR iR % TR R %
ID name Period ~ Number of Peak magnetic Gap/mm Total length  First-order magnetic ~Second-order magnetic
length period field / mm field integral error field integral error
%A Wiggler 100 mm 16 1.58T 15~100 1750 <50 Gs-cm <25 000 Gs*cm’
WHEEIVU  20mm 80 0.84T 6~30 2060 C(lx|<1.6cm) (x|<1.6cm)
A
B

IR

B2 54 BUEZ T XURRE AT 2 A7 B
MR IVU, AR TR S A FoR A USRI 7 — AR B FoRal N PUE TS A ME L D
Fig.2 Mechanical diagram of the installation of the double-canted insertion devices in the fourth straight section
(The left side is the IVU and the right side is the Wiggler. A represents the small diode that generates the double-canted angle,
and B represents the closed-orbit distortion compensation coil of the ID)
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Fig.3 Spectral brightness (a) and flux (b) of 04IVU and 04Wiggler
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Table 2 Risk items and contingency plans during the installation phase of subsequent beamline projects

JRUE T Risk items

T2 Plan

FUAE P 2 B S AT R AT o A B T

The installation position of the IVU interferes with the existing equipment

at the front end of the adjacent beam line

AR DR Bk 5 R E R 1 2 = T

B AR R R B TR A

Adjusting the ion pump angle during the design process

Xt PUAR AR R ST ARG AT DT

Interference between the storage ring quadrupole and the vacuum chamber Cutting the vertical plate of quadrupole

at the front end of the beamline

LEENIDEAINESE e g

Radiation protection doors interfere with newly installed equipment

XS B T 1A T D) o

Cutting and modification of radiation protection doors
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Fig.4 Schematic of total disturbance momentum of IVU&Wiggler before and after orbit compensation (a), the relationship between
the four feedforward power supplies and variation of magnetic gap (b)
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Table 3 Summary of closed-orbit distortion before and after feedforward, and the integral field errors of IVU and Wiggler
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/ pm
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Fig.5 Vacuum cleaning of the front-end area of a new
beamline project
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T4 BUBETERPERBES
Table 4 Analysis table of common faults during beamline station operation

{7 & Locations

275 5] #FE K Beam loss or not

W[ 42 % Fault name

AL IDs & Yes
il M IDs 7 No
243 Beamline 7 Yes
2§73 Beamline & Yes
283k Beamline & Yes
243 Beamline 75 No

P12 5 45 R Interlocking logic error

{1 B FE 145 51 The gap cannot move

A X FC A5 5% Vacuum abnormality in front-end area
i X L YR # % Front-end area power failure

2 2 PLC 1% Safety interlock PLC failure
LA JGHALEIR Safety shutter closing delay
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