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Introduction

Several groups exploit optical readout of 
gas-based detectors 

Readout: SiPMs, PMTs, and cameras 

Amplification: wires, parallel meshes, and 
MPGDs 

Visible scintillation of CF4 mixtures 

Typically R&D for specific applications
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The setup
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Light yield
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Same setup with a PMT instead of the camera
0.3-0.4 ph/e- in the visible

Preliminary

PMT saturation



Camera and lens
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QImaging Retiga R6 
CCD: 2688x2200 4.54x4.54um pixels 
ADC: 14bit 
rate: 6.9fps (20fps with binning) 
read noise: 5.7e- RMS 
dark current: 0.0002e-/p/s @ -20oC 
trigger: external bulb + others

Navitar 
focal length: 25mm 
aperture: f/0.95 
Mount: C-Mount 
Sensor type: 1’’ format

Shelyak Alpy 600 
Sensitivity: from ~365nm to ~830nm 
Resolution: ~1nm at 600nm



Scintillation
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4.4cm55Fe X-ray imaging

One of the first images



X-ray images
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W target and 20kVW target and 10kV

Raw data: very fast acquisition and no processing time

8cm



Fluoroscopy
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~10Hz acquisition



CT and 3D imaging
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Image -> Sinograms -> Filtered Back Projection -> 3D image



Fluorescence
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X-ray tube

‘painting’

pin-hole

GEMs

shielding
Camera and lens



What should be expected
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The painting (visible)
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The painting (X-rays)
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O(10kHz) in 100s exposure



Event by event: alphas
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Settable GEM gain: increasing it

220Rn & 216Po
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Event by event: electrons
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Electrons from 125keV γ-rays from 55Fe

Settable GEM gain: increasing it more



Event by event: X-rays
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Events in 100us 
in ambient light 5.9keV X-rays from 55Fe



ImageJ
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The spectrum
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Event by event
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An application
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Energy cuts
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Position cuts
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Advantages

Simplicity: like taking a picture 

Robustness: as a device off-the-shelf 

Versatility: several uses and environments
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What it does

Single events down to MIPs 

Radiography - imaging and energy 
resolved 

CT and 3D imaging 

Fluoroscopy 

Fluorescence - imaging and energy 
resolved

25



Possibly what else?

Crystallography - imaging and energy 
resolved 

UV imaging 

Neutron imaging 

Gamma imaging 

…
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Possible applications

Nuclear Physics experiments with TPCs 

Space resolved X-ray fluorescence 

X-ray crystallography 

Medical imaging 

Educational purposes 

…
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