
Electron Hollow Gun Collimation
Performance & Simulations
Topics: 

• What has been done?
● Perveance Measurements
● Profile Measurements
● Electric Field Measurements
● Polar Decomposition
● WARP Commencement
● Transmission

• To be done & Deadlines?
● WARP @ CERN
● Implementation 
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What has been done?
– Perveance
– Profile Measurements
– Field measurements
– Polar Decomposition
– Transmission
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Electron Gun Characterization
- Conditioning - 
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Electron Gun Characterization
- Dependence on Repetition Rate - 
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Left measurement taken at 1 kHz and right at 300 Hz

Both measurements at B=0.3T and V = 500 V 



Yield
- Time Comparisons - 
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Perveance
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Yield
- SAM Simulations - 
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Profiles
- Measured Profiles - 
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Profiles
- Scaling- 
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Electron Gun Characterization
- Change with Voltage - 
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Delay Measurement
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Polar Decomposition
1-4-1  500V
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Electron Gun Characterization
- Azimuthal Components - B32 - 
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Electron Gun Characterization
- Azimuthal Components - V500 - 
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Electron Gun Characterization
- Radial Components B32 - 

15



Electron Gun Characterization
- Radial Components V500 - 
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Electron Gun Characterization
- Electric Field & Potential - 

17



Electron Gun Characterization
- Electric Field & Potential - 
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Electron Gun Characterization
- Emittance Growth - 
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Electron Gun Characterization
- Emittance Growth- 
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Electron Beam Evolution

– WARP Simulations
– Non-Linear Maps

s
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WARP
- Installation Parallel - 

• WARP is running 
on TEV (single 
mode)

• Parallel mode to 
come

• Cross-Checking 
required
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WARP
- First True Simulations -
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• Simulations at Larmor 
frequency

– 8000 timesteps

• First try: Simple Solenoid

• File Size:

• 3.9 GB

• 256x256x256

• Duration → Ages



WARP
- Issues dealt with -

24

• Speed up simulation. 
– Max: approx: 8 days

– Currently: approx: 8 hours

• Local testing for 500 steps on 6-core computer 
=> 10-15 min

• No plotting

– Error in Plot-Freq setup

• Profile Injection makes sense

• Field Grid > # Processes!

• File Names must start with Letters

•



WARP
- Big Simulation -
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• Simulations at Larmor 
frequency

– 8000 timesteps

• First try: Tbench setup

• File Size: 38 Gb

• 32x32x32

• Duration → Ages



WARP
- Problem -
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WARP
- Big Simulation -
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• Simulations at Larmor 
frequency

– 8000 timesteps

• First try: Tbench setup

• File Size: 2.5 Gb GB

• 32x32x32

• Duration → Ages



Tasks in WARP

• Direct Injection → Coding is prepared ~ 3 
days

• Profile Injection → Perveance ~ 2 days

• Handle Windows → Reduce File Size → speed?

• Histplot & Dump in parallel?

• Thermal Velocity

• Bends → Setup prepared

• Extracting Data from Simulation
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Questions?
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