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- We plan to take data using DESY-II test-
beam

- No specific, accurate measurement 
required (yet), mostly for experience

- The beam is single electron with trigger, 
meaning flux is lower than with LUXE

- In response place cameras closer to screen 
and inside dark structure (Al box-frame and 

thick cloth)

- testbeam rate varies highly with energy

- then use an electric trigger to isolate 
single-electron response as well as 

integrate exposure window over many  

- Can veto for triggered events if triggers 
occur within ~5ms of one another using 

telescope data in post-analysis    



3

Variables to Alter:

Theta – Observe relative light-level 
fall-off with theta; Should follow 

Lambertian distribution
Interesting to test for ‘matte’ or 

‘glossy’ screen surfaces
 

Phi – Observe relative light-level 
evolution screen angle to beam

 
Phosphor thickness – Observe 

increase in light levels for known 
phosphor layer thickness

Optical Filters – Observe signal / 
background light levels for several 

bandwidth filters
 

Electron Energy – Ensure consistent 
light levels for beam energy (1 – 6) 

GeV

Exposure time – In single-electron 
mode, vary exposure time to 

measure cumulative scintillation 
time evolution  
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Data & trigger

- TTL trigger generated by Testbeam ‘Telescopes’

- Trigger intercepted by Arduino hardware module (Thanks Stefan!) and only transmitted if 
cameras are ready – all triggers are counted to relate back to telescope data 

- Use lossless .tiff files, no inherent compression available from cameras

- Save directly to quick SSD, compress, then send to HDD

- We take a run then, (for longer runs sub-divide to not exceed SSD) and compress 
with .zip immediately after, for mostly dark images, can achieve final compression of ~97% 

- Define a central part of the image in each camera as ‘signal’ and outside as background

- Keep a bookkeeping .txt file which should be automatically generated at the start of each 
run, detailing all parameters, any failed frames, and print the integral for ‘signal’ and 

‘background’ regions 

- Can use the images after the fact to create more usable data on the spread and intensity 
of the signal, maybe in ROOT format, but do this afterwards to preserve precious 

computation time during collection 
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- ‘Glossy’                                                                            ‘Matte’
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- Have (at least) 8 longterm runs suitable for overnight
- up to 6TB total! Can use .txt file for faster analysis

- will condense all these images to some sort of ROOT file afterwards
- total ~ 71 hours (3 days) beam time.. realistic?

https://docs.google.com/spreadsheets/d/1MUYqUjDCOFNoMdnNdjy7_6UkY6ORQ7WHRWiXeji-R2k/edit#gid=0
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To Discuss:

- Alignment in TB area? Lasers?
- TB telescopes? I have worked with the data but not sure how to set them up..

- TLU? Have successfully triggered with pulse generator.. Ruth should know
- Dark spots on images.. how to clean lenses?
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backup
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- Acquired from MCI Optonix 
(USA) which get the screens from 

Mitsubishi Chemical

- Have 6 10cm x 10cm screens of 
three differing 

thicknesses/brightnesses

- Thicker Gadox Layer  more → more 
light, but less fine image

- Active element Terbium-doped 
Gadolinium Oxysulfide highly 

efficient in terms of light emitted/
energy deposited 

- produces ~545 nm light emitted 
over relatively long decay time 

0.6 ms (>99% emission after 3ms) 
 

Scintillator Screens
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- Two each of two models, one with double 
the ‘x’ resolution (1920*1200px vs 

4096*2160px)

- Stream power & Data over ethernet (up to 
1000Mbps), power & trigger can also come 

from 6-pin

- Functions with ‘Pylon’ software, C++ based, 
has GUI

- Easy to crop image size to only desired area, 
streamlining data & storage

- up to 12 bits/monochrome pixel 
(nominal dynamic range 0 - ~4000)

Cameras
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Have cables wired only to IO ground and line 1

Hirose 6-pin
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Lenses

- Lens Focal length 
dictates the working 
distance required to 
image a particular 
object height/width
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Terbium-doped GadOx emission profile
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A very cheap option with 
transmission curve:

Optical Filters
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Optical Filters
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There exist more expensive options with a 
wavelength specificity beyond what we need.. 

Optical Filters
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Basler Camera Quantum Efficiency

 ← (similar model) QE ~ 60%

ACA1920-40gm

ACA4096-11gm
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