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Cathode in e-gun

Camera

HEL test stand model in MolFlow

Software for simulating vacuum under condition of molecular flow
Can also be used to simulate photons 



Cathode

Radiating surface of the cathode 



Data sheet of filter (585nm ± 10nm):
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Reflective properties of stainless steel:

https://strives-uploads-prod.s3.us-gov-west-
1.amazonaws.com/19690022517/19690022517.pdf?AWSAccessKeyId=AKIASEVSKC45ZTTM42XZ&Expires=1603800472
&Signature=aYPAkxUhCaC%2B3ZWCz0kN79sz7Sw%3D

https://www.researchgate.net/publication/37459596_Mirror_test_for
_International_Thermonuclear_Experimental_Reactor_at_the_JET_tok
amak_An_overview_of_the_program

Reflectivity: Diffuse and specular reflection:

R=0.625 with 92.8% specular- and 7.2% diffuse reflection

All other materials were estimated with 80% specular- and 20% diffuse reflection



Reflective properties BGC chamber and liner

AC-coating: 
R=0.135

AC-coating inside: 
R=0.135

Copper outside: 
R=0.61



Reflective properties shield, opposing camera

AC-coating: 
R=0.002



Reflective properties PVC bellows

Bellows (Black PVC):
R=0.1

www.researchgate.net/figure/The-NIR-reflectance-spectrum-of-Black-and-white-PVC_fig3_285330830



Lens tubes (Black anodized Aluminum):
R=0.01

Reflective properties lens tubes
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Impingement rate

in 
1

𝑚2𝑠

Cutoff at intersection between liner and camera arm

Difference in impingement rate between cathode and camera facet ≈12 orders of magnitude
iterative simulations



1st iteration
(68.6 times faster)*

2nd iteration
(1.05 ∗ 106 times faster)*

Iterative simulations 

Cut the geometry and simulate a smaller part to gather more data on areas with low impingement rate  

• Recording angle map which stores information about the incident angle of incoming photons
• Calculating desorption rate for iterative simulation 
• Desorbing from new facet according to angle map and scaled desorption rate

* in comparison to non iterative simulation
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Photons hitting the camera facet 

Desorption rate 
Number of desorptions
Hits on camera facet 

2nd iteration:

According to the simulations the camera will be exposed to about 1783 photons per second

in 
1

𝑚2𝑠

Ø 25mm  

Cut under filter wheel


