
Non HEP uses of HEP 
instrumentation

• Instruments designed to detect high energy charged 
particles and photons also often work well with lower 
energy particles and gammas.

• HEP instrumentation from scintillating crystals (NaI, 
BGO) to multiwire pwc’s have found applications 
outside HEP.

• The number of possible applications is huge.
• Today I will give examples of non-HEP use of silicon 

detectors.



Two examples

• “Edge-on” silicon strip detectors
– Medical imaging

• Use with synchrotron beam.

• Pixel Detectors & fast zero-suppressed 
readout
– Protein crystallography



Photons in silicon detectors

• Can detect visible light photons with energy 
greater than the band gap of 1.1 eV.

• On average, 1 e-h pair created in Silicon per 
3.6 eV energy deposited.

• Both good energy resolution and good spatial 
resolution are possible.

• Single photon counting is possible for 
energies above 5-10 keV.
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“sweet spot” for 300 µm thick silicon is ~5-15 keV
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Summary

• I haven’t even scratched the surface of possible 
applications of silicon detectors.

• HEP groups worldwide are involved in R&D aimed at 
adapting HEP instrumentation to non-HEP 
applications.

• FNAL scientists and engineers could make significant 
contributions.

• Benefits to FNAL would include influx of ideas from 
other disciplines & steadier stream of R&D projects.



Backup slides
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Medipix Collaboration

• Medical imaging by single photon counting – Silicon pixel 
detector + “Medipix” ASIC.

• Collaborating institutions:
– IFAE, Barcelona, U. Cagliari, CEA (France), CERN, Czech 

Academy of Sciences, Czech Technical U., 
• Applications include dental radiography, mammography, 

angiography, dynamic autoradiography, tomosynthesis, 
synchrotron applications, electron-microscopy, gamma camera, 
x-ray diffraction, neutron detection, dynamic defectoscopy.

• Web link: http://medipix.web.cern.ch

http://medipix.web.cern.ch/
http://medipix.web.cern.ch/


Peter Weilhammer – Vertex 2002



Peter Weilhammer – Vertex 2002



Astronomy & Astrophysics experiments
with silicon detectors (an incomplete list)

• AMS http://ams.cern.ch
– AMS-1 flew on the Space Shuttle in 1998
– AMS-2 to fly on the International Space Station.

• Sil-Eye http://www.roma2.infn.it/research/comm5/sileye/
• NINA http://wizard.roma2.infn.it/nina/
• Pamela http://wizard.roma2.infn.it/pamela/
• AGILE http://agile.mi.iasf.cnr.it/Homepage/
• TIRGE http://tigre.ucr.edu
• GLAST http://www-glast.stanford.edu

http://ams.cern.ch/
http://www.roma2.infn.it/research/comm5/sileye/
http://wizard.roma2.infn.it/nina/
http://wizard.roma2.infn.it/pamela/
http://agile.mi.iasf.cnr.it/Homepage/
http://tigre.ucr.edu/
http://www-glast.stanford.edu/
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