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1.1 Gun Main Characteristics

Characteristic Value

Generation 5.1

Cell Number 1.6

Frequency 1.3 𝐺𝐻𝑧-L Band

Type (Material-Wave) NC-SW

Operation Mode 𝜋

Max Input Power 8 𝑀𝑊

Wave Guide Coaxial-WR650

Front-Side (EM for 

acceleration)

Back-Side (Cathode 

and holders)
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1.2 New Structure-Back Side Geometry

Many circular/elliptic 

windings of 0.25mm 

thickness

RF Breakdown
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Back Side-Geometry

1.2 New Structure-Back Side Geometry

Parameter 

Space
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Parameter Value Parameter Value Parameter Value Parameter Value

𝑖1 1.0 𝑗4 0.1 𝑘7 1.62 𝑤1 0.2

𝑖2 1.04 𝑗5 2.0 𝑞1 8 𝑤2 1.0

𝑖3 0.5 𝑗6 0.29 𝑞2 0.3 𝑤3 1.56

𝑖4 0.1 𝑗7 0.95 𝑞3 2.0 𝑤4 0.8

𝑖5 2.0 𝑗8 0.3 𝑞4 3.45 𝑤5 2.70

𝑖6 0.3 𝑗9 1.52 𝑞5 0.2 𝑤6 0.96

𝑖7 1.44 𝑗10 0.05 𝑞6 0.16 𝑤7 0.2

𝑖8 0.3 𝑗11 0.975 𝑞7 0.828 𝑤8 2.7

𝑖9 1.8 𝑗12 0.975 𝑞8 0.25 𝑤9 3.52

𝑖10 0.1 𝑘1 3.3 𝑞9 1.36 𝛼1 37

𝑖11 1.3 𝑘2 2.0 𝑞10 1.02 𝛼2 30

𝑖12 1.3 𝑘3 2.71 𝑞11 1.0 𝛼3 26

𝑗1 1.0 𝑘4 3.49 𝑞12 1.49 𝛼4 27.9

𝑗2 0.68 𝑘5 1.75 𝑞13 0.125 𝑎𝑤 1.31

𝑗3 1.95 𝑘6 4.54 𝑞14 0.125 𝑏𝑤 1.30

Back Side-Geometrical Parameters

1.2 New Structure-Back Side Geometry
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Critical Points from EM View

1.2 New Structure-Back Side Geometry



Mesh Structure
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1.2 New Structure-Back Side Geometry

2𝑚𝑚
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2.1 Spring-Simplified Model

Ellipse + Circle

Elliptical Loop

Tilted Elliptical Loop
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2.2 Spring-Realistic Model

Tilted Rotating Moving Frame

Rotating Moving Frame

Spring Axis

Spring Center

Spring Axis

Spring Center
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2.2 Spring-Realistic Model

Moving Frame

Stationary Frame

𝛼 = 360

∆𝑡 = 𝑛 × 360Spring Axis

Spring Center

Spring Axis

Spring Center
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2.3 Cases under Studies 

60𝑤. . 0.588𝑚𝑚 90𝑤. . 0.308𝑚𝑚 120𝑤. . 0.169𝑚𝑚

150𝑤. . 0.085𝑚𝑚 180𝑤. . 0.029𝑚𝑚

𝑊𝑖𝑛𝑑𝑖𝑛𝑔 𝑇ℎ𝑖𝑐𝑘𝑛𝑒𝑠𝑠 → 0.25𝑚𝑚
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3.1 RF Simulations-90 Windings

E Filed Distribution-1MV/m on the Cavity Axis

Simplified

Realistic

Very Different
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E-Field Profile on the Wall

Gradient 1MV/m on the Cavity Axis

3.1 RF Simulations-90 Windings

More or Less Similar

Realistic

Simplified
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3.1 RF Simulations-90 Windings

Simplified

Realistic

H-Field Profile on the Wall

1MV/m Gradient on the Cavity Axis

%40 %0 %0 %0
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3.2 RF Simulations-120 Windings

E Filed Distribution-1MV/m on the Cavity Axis

90 Windings

120 Windings

Better 

Screening at 

Contact Points
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3.2 RF Simulations-120 Windings

90 Windings

H-Field Profile on the Wall

1MV/m Gradient on the Cavity Axis

120 Windings

%50 %15 %0 %0
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3.3 RF Simulations-150 Windings

E Filed Distribution-1MV/m on the Cavity Axis

90 Windings

150 Windings

Much More 

Screening at 

Contact Points
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3.3 RF Simulations-150 Windings

90 Windings

H-Field Profile on the Wall

1MV/m Gradient on the Cavity Axis

150 Windings

%50 %15 %0 %0



Thanks for Attention


