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Oral Presentation Abstract: 
X-Ray Detector Simulations 

 
The free-electron laser at LCLS produces X-Rays that are used in several 

facilities. This light source is so bright and quick that we are capable of producing movies 
of objects like proteins. But making these movies would not be possible without a device 
that can detect the X-Rays and produce images. We need X-Ray cameras. The challenges 
LCLS faces include the X-Rays’ high repetition rate of 120 Hz, short pulses that can 
reach 200 femto-seconds, and extreme peak brightness. We need detectors that are 
compatible with this light source, but before they can be used in the facilities, they must 
first be characterized. My project was to do just that, by making a computer simulation 
program. My presentation discusses the individual detectors I simulated, the details of my 
program, and how my project will help determine which detector is most useful for a 
specific experiment. 





Background&

•  LCLS&FEL&
•  Challenge&
– Need&new&detectors&to&be&characterized&
– Computer&Simula2on&



Detectors&

•  Indirect&
– Scin2llator,&fiber"
op2c&plate,&CCD&&

– Advantages&
– Rayonix&MX170HS&



•  Direct&
–  CSPAD&
–  ePix10k&

Detectors&



User&interface&

•  Which&specific&detector&
•  X"ray&photon&intensity&
•  Order&of&photon&distribu2on&
•  Noise&values&
•  Etc.&
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3&Cameras&
& Rayonix&

ePix10k&
CSPAD&



Conclusion&

•  Characterize&detectors&by&simula2ng&behavior&
•  Understand&how&they&work,&what&they&output,&
costs&and&benefits&
– Ac2ve&area&
– SNR&tradeoff&

•  Which%detector%is%most%useful%for%specific%
experiment%

•  Program&applicable&in&future&&
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