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1. Introduction - Incoherent and coherent SR
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1. Introduction - Incoherent and coherent SR (cont d)
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1. Introduction - Incoherent and coherent SR (cont d)
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1. Introduction - Field equations
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Wiggler - “Wiggling pipe”Single dipole

1. Introduction - Chamber model
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Δx,Δy � (R/k2)1/3

Δs � (R2/k)1/3

1. Introduction - Numerical scheme
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Real part Imaginary part

Blue solid lines: Lbend=0.5 m

Red dashed lines: Lbend=2 m

Green dotted lines: Lbend=8 m

a/b=60/30 mm, R=5 m, Lbend=0.5/2/8 m

Black solid lines: Parallel plates model

Bending angle=0.1/0.4/1.6 rad
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2. CSR field dynamics - Mode excitation
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Real part

Vertical black and purple 
dashed lines: resonant poles 
of Ey mode and Ex mode (p=1)

Λ =
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m: horizontal mode index;

p: vertical mode index
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2. CSR field dynamics - Eigenmodes
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a/b=60/30 mm, Lbend=8 m, R=5 m

Ex(x, y) = Ex0Ai
(
k2yκ

2 − x/κ
)
sin [ky(y + b/2)]
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(m, p) = (0, 1)

2. CSR field dynamics - Eigenmodes (cont d)
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a/b=60/30 mm, Lbend=8 m, R=5 m

Ex(x, y) = Ex0Ai
(
k2yκ

2 − x/κ
)
sin [ky(y + b/2)]
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2. CSR field dynamics - Eigenmodes (cont d)



13

a/b=60/30 mm, Lbend=8 m, R=5 m

Ex(x, y) = Ex0Ai
(
k2yκ

2 − x/κ
)
sin [ky(y + b/2)]
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2. CSR field dynamics - Eigenmodes (cont d)
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2. CSR field dynamics - Velocity and radiation fields
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2. CSR field dynamics - Steady-state CSR
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2. CSR field dynamics - Geometric model
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3. CSR in SuperKEKB DR - Layout
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a/b=34/34 mm, Lbend=0.74/0.29 m, R=2.7/-3 m (reverse bends)

Ldrift=0.9 m, Ncell=32 
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3. CSR in SuperKEKB DR - Parameters
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(Perfect conducting wall)

Real part Imaginary part

a/b=34/34 mm, Lbend=0.74/0.29 m, R=2.7/-3 m (reverse bends)

Ldrift=0.9 m, Ncell=1/6/16
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3. CSR in SuperKEKB DR - Multi-bend inerference
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Vlasov solver [Ikeda (2011)]:

χ = σz

√
ρ

h3
≈ 2.9

Ib = 0.5 ∗ 3
√
2αγσ2

δIAσz

π3/2h
= 0.016 A Nth =

IbC

ec
≈ 4.6× 1010

ρ = 2.7 m h = 24 mm

Max. goalMin. goal

3. CSR in SuperKEKB DR - Microwave instability
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a/b=80/42 mm, Lbend=1.5 m, R=1.91 m (reverse bends)

Ldrift=3.3/6.456 m, Ncell=4 (fold)

Beam line:=4 (BD, Drift1, BD, Drift2)

Beam sizes: ( x, y)=(0.54 mm, 0.06 mm), RMS z = 4.5 to 60 cm

4. CSR in NSLS VUV ring
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4. CSR in NSLS VUV ring - Measurements
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Blue solid lines: 4 cells (whole ring)

Red dashed lines: 1 cell (1/4 ring)

Green dotted lines: steady-state Parallel plates model

Black solid lines: steady-state free space model

Black/Purple dashed lines: Ex/Ey mode peaks

4. CSR in NSLS VUV ring - Impedance calculation
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4. CSR in NSLS VUV ring - Comparison

By CSRZ

ISR!
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5. Summary
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Thank you!


