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Electron Energy 750 MeV
Circumference 53.2 m
Beam Emittance 17 nm-rad
Beam Current 300 mA (top-up)

UVSOR e-Gun and 
Linear Accelerator

1st Light in 1983



UVSOR Booster Synchrotron
Max. Beam Energy 750 MeV
Injection Energy 15 MeV
Circumference 26.6 m
RF Frequency 90.1 MHz
Harmonic Number 8
Bending Radius 1.8 m
Repetition Rate 1 Hz (750 MeV)

3 Hz (600MeV)

Vacuum Duct



UVSORに四十年以上前から伝わる古文書



古文書によると・・
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Bellows Duct of UVSOR Booster Synchrotron

W=120mm

R=1.8m

=60deg

A=20mm

R1=17mm

R2=23mm

B=74mm

=5.1mm

h=5.7mm

t=0.3mm



Current vector potential method 
(T-method)
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Current Vector Potential

Quasi-stationary Maxwell Eqs.
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Current vector potential method 
(T-method)

Biot–Savart law

Helmholtz's theorem (generalized for boundary value problems)
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Current vector potential method 
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Current vector potential method 
(T-method)
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Current vector potential method (T-method) Magnetic vector potential method (A-method)
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unknown region

0=A

AB =

unknown region

given : external magnetic field
unknown :  T --> J  --> Be

small but dense matrix

large but sparse
matrix

given : externally applied current
unknown : A --> B

T-method vs. A-method

TJ =



Simulation – Outline -
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Simulation – Geometry -
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Simulation Result - Eddy Current -

1.5 x 105 A/m2 0.65 x 105 A/m2

Flat Bellows
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1.5 x 105 A/m2

t = 0.3 mm

2.77 x 10-5 T

t

壁厚さ 0.3 x 0.5 mm

1.5 x 105 A/m2

1.39 x 10-5 T

t

Eddy Cur.

Mag. Field

Simulation Result - Wall Thickness -

t = 0.15 mm



まとめと展望
Summary and Prospects

•蛇腹構造真空ダクトの渦電流抑制効果の数値的な評価を試みた

•薄肉を仮定し電流ベクトルポテンシャル法を用いることで蛇腹
構造ダクト表面に流れる渦電流を数値的に求めることに成功し
た

•平板構造に比較して蛇腹構造では渦電流が抑制されることが確
認できた

•磁極存在下での磁場の数値的評価は次の課題である

•解析的表式や実測との比較も今後の課題である
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