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Gas Pixel Detectors - a long development



Gas Pixel Detectors - principle of operation



GPD key components - the ASIC



GPD key components - the GEM



Scientific context - the IXPE mission



IXPE GPDs



• China and Europe collaboration 

• Launch in 2025 

• in phase B until 2022 

• Multiple instruments for concurrent X-ray timing, 
imaging, spectroscopy, polarimetry

Scientific context - the eXTP mission

• GPD with new of ASIC and GEM to be developed



X-ray polarimetry lab - goals 

1. Familiarize with the GPD components 

2. Measure basic GPD performances 

3. Experience impact of event reconstruction on 
performance 

4. Learn (maybe see) systematic effects 

5. Setup a GPD lab in Torino (for me)



Xpol lab - hands-on 
• Hands on the hardware: see, touch, feel a demonstration GPD 

and its main components (GEM, ASIC) under a lens / microscope 
and learn about mechanical integration 



Xpol lab - hands-on 
• Power up a GPD: understand the role of the three HV electrodes 

and verify the standard exponential dependence of the signal with 
the voltage across the GEM



Xpol lab - hands-on 
• Gauge the basic GPD performance: verify the imaging capabilities 

of the detector and understand its energy resolution



Xpol lab - hands-on 
• Discover X-ray polarization: compare the response of the GPD to 

a polarized X-ray source and measure the modulation factor at 
different energies



Xpol lab - hands-on 
• Reconstruct photoelectrons: visualize how a photoelectron 

propagates in gas and how it is reconstructed on the event display, 
see how their shape changes with the event energy and how the 
modulation curve depends on selection cuts



Xpol lab - hands-on 
• Systematic effects: IXPE GPDs show rate-induced gain variations 

and residual modulation from unpolarized test sources; these are 
subtle effects which require availability of specific sources with 
different rates and energies and fairly long acquisitions to highlight 
non flat azimuthal distribution of the photoelectron reconstructed 
directions; it will be challenging, although interesting, to experience 
these effects during the laboratory



Xpol lab - setup and team 
• Table-top setup (detector and electronics) 

• Sealed GPDs (ie no need for gas system) 

• Custom x-ray tube (can live w/o sources) 

• Experienced team 

• Luca Latronico, INFN-Torino (IXPE DU PM) 

• Carmelo Sgro, INFN-Pisa (IXPE DU AIVT Mngr)



Xpol lab - the setup

custom 
polarized X-ray 

source
GPD and DAQ


