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Abstract

Beam commissioning of the synchrotron radiation facility “NanoTerasu” is progressing at the Aobayama New Campus
of Tohoku University. The successful storage of' a 3 GeV electron beam has been confirmed. In order to achieve the stable
storage of electron beam with a horizontal emittance of 1.1 nmrad, NanoTerasu storage ring vacuum chamber is designed
with various innovations, such as thin stainless-steel chambers, copper plating on the chamber inner surface to improve
impedance, and a localized pumping system that places a pump near the gas source. In this paper, we report the events
that occurred in manufacturing the vacuum chamber, the installation of the vacuum chamber on site, and the vacuum

performance during the beam commissioning.
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Figure 1: Example of pre-verification for welding: Depth
of penetration for laser beam welding of straight section
chambers.
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Figure 2: Pre-verification for brazing between GLIDCOP
photon absorber and SUS316L flange, (a) before and (b)
after improvement of brazing process.
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Figure 3: Removal of copper plating at the edge of the
straight section chamber.

33.2 EZEEVLBLEL O AYX [

AR L2 B ET DB T, A RE D HEAFE
A LT=(Fig. 4), =X —4 808 X #r57 YEIE(EDX)IC
XV EEET T DL, M OAT L AR O #EY
KDILFEIE Lol BEOJRKIT, B 22 EULPE i
DBEE P45 T L BEL TOEAT UL 2 O Y
By S ZEBVILER 14 (2 A B & LT A S TH S H
Nizi2bThoTz, B EFREL T, VAV I MEF
D H T ESEN T A Y By MM HIZK )N 15
T HRIDOBEF AR LT, BBV 2DV Th 2
IRER 2D 10 23S HEHME T ARG TV, R LT,

Figure 4: White powder and spots on copper plated surface
after vacuum annealing.
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Figure 5: Installation of vacuum chamber.
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Table 1: Tolerance of Installation for Each Component of
Vacuum Chamber

Component X Y S Roll Pitch Yaw
[mm] [mm][mm][mrad] [mrad] [mrad]

Flange +0.5 0.5 £1.0 £7.7 None  None
Beam position  +0.5 +0.5 1.0 £10 +17 +17
monitor
Photon absorber +0.1 +0.1 +1.0 +8.0 +5.5 +9.0
Sub photon +0.3 +0.5 £1.0 None None None
absorber
Electron beam  +0.05 +0.5 +1.0 None  None None
absorber
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Figure 6: Reduction in normalized pressure with increasing
integrated current.
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Figure 7: Increase of electron beam lifetime with

increasing integrated current.
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