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- Kevin has been a Msci student for us at UCL for 
~ 1 year

- His work-from-home project was to optimise a 
vacuum chamber for the electron detectors at the 
Gamma-generation region of the gamma-LASER 

mode, and the Bremsstrahlung target at the same 
region  

- All using (versions of) the LUXE G4 lxsim 
simulation

- We then show these results & should discuss the 
implementations of each of these

- The objective of the vacuum chamber would be 
to minimise scattering from the electrons designed 

to be detected (minimising matter)

- The objective of the target design is to optimise 
high-energy photon flux in the IP 
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- Vacuum chamber was 
implemented in G4 for the post-

target electron detectors in 
gamma-LASER mode

- Opposite we have relative 
numbers of electrons detected for 

various chamber solutions

- As we have seen before, an 
unaltered beampipe provides much 

scattering

- Any ‘vacuum chamber’ design is 
very helpful

- but the difference between beam 
windows of varying thickness is 

unclear with the statistics available 
  

 
   

Brem. Region Vacuum Chamber
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- Opposite we have relative mean 
energy of electrons detected for 

various chamber solutions

- Any ‘vacuum chamber’ design is 
very helpful

- so the less-critical nature of 
these detectors may imply we can 
use a beam window solution with 
thicker foil i.e. better resistance to 

failure  

- need more engineering input? Or 
can we move forward with 
information from e-laser IP 

chamber? 

 
   

Brem. Region Vacuum Chamber
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Bremsstrahlung Target

- Bremsstrahlung is used to generate a photon beam, intercepting the e- beam with a thin, 
heavy metal target

- We saw no reason to change from Tungsten

- Below is a direct comparison to a CDR plot from Sasha  
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Bremsstrahlung Target
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Bremsstrahlung Target
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Bremsstrahlung Target

- So why not change to maximise high-E photon flux?

- Thicker target  more multiple-radiation Brem events  more difficult to measure photon → more multiple-radiation Brem events → more difficult to measure photon → more multiple-radiation Brem events → more difficult to measure photon 
spectrum using electron detectors 

- This may be a secondary consideration compared to maximising flux  
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- Vacuum chamber was 
implemented in G4 for the post-

target electron detectors in 
gamma-LASER mode

- Opposite we have relative 
numbers of electrons detected for 

detector coordinate ‘x’

- As we have seen before, an 
unaltered beampipe provides much 

scattering

- Any ‘vacuum chamber’ design is 
very helpful

- but the difference between beam 
windows of varying thickness is 

unclear with the statistics available 
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- Vacuum chamber was 
implemented in G4 for the post-

target electron detectors in 
gamma-LASER mode

- Opposite we have relative mean 
energy of electrons detected for 

various chamber solutions

- As we have seen before, an 
unaltered beampipe provides much 

scattering

- Any ‘vacuum chamber’ design is 
very helpful

- but the difference between beam 
windows of varying thickness is 

unclear with the statistics available 
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Bremsstrahlung Region Vacuum Chamber
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Bremsstrahlung Target



 15

Bremsstrahlung Target




