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Abstract

We developed prototype of a vacuum chamber integrated quadrupole magnet for ultrahigh vacuum storage ring with
narrow bore radius. Each magnet pole is separated and their tip parts are directly fastened onto the vacuum chamber
with metal seals. Repeatability of the magnet pole coordinates are estimated through decomposition and assembling of
the magnet. Out gas flow and the gas composition are measured and derived with baking process for ultrahigh vacuum.
Magnet field gradient is derived with hole probe measurements and compared with numerical calculation with the finite

element analysis.
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Figure 1: Schematic of the vacuum chamber integrated
quadrupole magnet.
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Table 1: Parameters of the vacuum chamber integrated
quadrupole magnet
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Figure 2: Schematical assembly process of the magnet.
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Figure 3: Three dimensional coordinates measurement for
magnet poles by UPMC550 CARA, CARL ZISS.
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Figure 4: Coordinates definition of the vacuum chamber
integrated magnet.
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Figure 5: Schematical (left) and actual (right) vacuum se-
tups for baking process.
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Figure 6: Measured pressure distributions depend on bak-
ing temperature.
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Table 2: Parameters of the vacuum chamber integrated quadrupole magnet

Unit [mm] Mechanical center Sphere 1 Sphere 2 Sphere 3
x = 0.0805 x =49.7784 x = 49.6922 x = —50.2707
1st y = —0.0844 y=-—29.9709 y=30.0142 y = —0.0192
z=—-0.1924 z =165.2242 z = 165.2081 z = 165.0584
x = 0.0543 x = 49.8148 x = 49.7268 x = —50.2313
2nd y = —0.0872 y=—29.9464 y = 30.0349 y = —0.0024
z = —0.1259 z =165.2309 z = 165.2073 z = 165.0814
Az = —0.0262 Az =0.0364 Az = 0.0346 Az = 0.0394
Residual Ay = —0.0028 Ay =0.0245 Ay =0.0207 Ay = 0.0168
Az = 0.0035 Az =0.0047 Az=-0.0008 Az=0.0230

Outgas composition
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Figure 7: Measured partial pressure for the out gas compo-
sition.
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Figure 8: Overview of the magnetic field measurement
setup.
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Figure 9: Measured magnetic field (By, upper) and the
field gradient (lower) depend on excitation current.
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Figure 10: Magnetic field (B,) gradient deviation compari-
son between measurements and calculation. In calculation,
only the first quadrant pole is shifted to horizontal (upper)
or vertical (lower) direction by maximum 500 pm.
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