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-Proprietary Key Technologies:

    1)  We turn DIAMOND into Electronic Devices 

    2)  We make HIGH-EFFICIENCY SOLAR Energy Systems
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-Proprietary Key Technologies:

    1)  We turn DIAMOND into Electronic Devices

Ultra Fast, High Power, 
High Frequency Transistors
Power Electronics: Diodes 
and Transistors
Deep UV Photodetectors
Radiation Detectors:
 X-ray, Alpha, Gamma,
 Neutrons, M.I.P.
Graphene  Photoconductors
Radiation  Imaging Detectors

    



Dr Arnaldo Galbiati   admin@solaris-photonics.com

-Proprietary Key Technologies:

 2)  We make HIGH-EFFICIENCY SOLAR Energy Systems
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-ProME³ThE²US² project

ProME³ThE²US² (Grant Agreement n. 308975) is a European collaborative project 
within the Energy FP7 framework of Future Emerging Technologies.
it aims at developing, validating and implementing a novel solid-state conversion 
mechanism able to transform concentrated solar radiation into electric energy, at 
very high efficiency exceeding 50% and characterized by a direct solar energy 
conversion. The primary conversion is obtained by an enhanced electron emission, 
derived by thermionic coupled to photo-emission, from advanced diamond  and 
other semiconductor structures ( http://www.prometheus-energy.eu )

    

ADVANCED DIAMOND DEVICES:
ENERGY



P. Calvani et al., Optical properties of femtosecond laser-treated diamond, Appl. Phys. A, Feb. 2014

-ProME³ThE²US² project
www.prometheus-energy.eu
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-ProME³ThE²US² project   (www.prometheus-energy.eu)
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P. Calvani et al., Optical properties of femtosecond laser-treated diamond, Appl. Phys. A, Feb. 2014



-Laser-induced graphitic columns in single-crystal diamond

    

ADVANCED DIAMOND DEVICES:
“3D Diamond” 

M. Girolami et al., “Raman investigation of femtosecond 
laser-induced graphitic columns”, Appl. Phys. A, (2014)
DOI 10.1007/s00339-014-8310-x

Acknowledgments: The activity was supported by the European 
Commission FP7-Energy Project ProME3ThE2US2 ‘‘Production 
Method of Electrical Energy by Enhanced Thermal Electron Emission 
by the Use of Superior Semiconductors’’, Grant Agreement 
no.308975, website: http://www.prometheus-energy.eu. 
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-FAST NEUTRON SPECTROSCOPY

    

ADVANCED DIAMOND DEVICES:
NEUTRONICS

[3] M. Pillon,, “Experimental response functions of a 
single-crystal diamond detector for 5–20.5 MeV 
neutrons”, Nuclear Instruments and Methods in 
Physics Research A 640 ,  Issue 1, pp. 185-191,  June 
2011
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ADVANCED DIAMOND DEVICES:
RADIATION IMAGING

Marco  Girolami, Arnaldo Galbiati , Stefano Salvatori, “Radiation Hard Imaging Detectors based on Diamond Electronics”, 
Proceedings IEEE NSS-MIC, VALENCIA,  2011
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1D and 2D pixel detectors technology
• multistrip structure
• 32 strips (6 mm × 80 μm)

• multipixel structure
• 36 pixel  (750 × 750 μm2)



ADVANCED DIAMOND DEVICES:
RADIATION IMAGING

Marco  Girolami, Arnaldo Galbiati , Stefano Salvatori, “Radiation Hard Imaging Detectors based on Diamond Electronics”, 
Proceedings IEEE NSS-MIC, VALENCIA,  2011   admin@solaris-photonics.com

Multichannel Electronic System 
(32/64 channels)

• Integration time: 50 μs ÷ 1s

• Selectable charge range: 50 pC ÷ 350 pC

• Sensitivity: LSB < 15 fC (150 pC FS)

• ADC resolution: 20 bit 

• Floating input ADC resolution: 14 bit

• Selectable number of acquisitions: 1 ÷ 210

• Max. data throughput: 2 kHz (2∙64 kSPS) 

• Math tools: centroid, mean value, displacement
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Centroid: ( 3.51 , 3.54 )
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Pixel position

Temporal evolution of UV deuterium lamp radiation

Deuterium 10 μW, 220 nm
spot 5 x 5 mm2

M. Girolami, A. Galbiati , S. Salvatori, “Radiation Hard Imaging Detectors based on Diamond Electronics”, Proceedings IEEE NSS-MIC, VALENCIA,  2011M. Girolami, A. Galbiati , S. Salvatori, “Radiation Hard Imaging Detectors based on Diamond Electronics”, Proceedings IEEE NSS-MIC, VALENCIA,  2011

ADVANCED DIAMOND DEVICES:
RADIATION IMAGING



X-ray beam profiles

Coolidge tube:

• Mo target (Kα = 17.48 keV, Kβ =19.6 keV)

• V = 45 kV

• I = 1.1 mA

• spot-size 3 mm

Displacement 
along X-axis

M. Girolami, A. Galbiati , S. Salvatori, “Radiation Hard Imaging Detectors based on Diamond Electronics”, Proceedings IEEE NSS-MIC, VALENCIA,  2011M. Girolami, A. Galbiati , S. Salvatori, “Radiation Hard Imaging Detectors based on Diamond Electronics”, Proceedings IEEE NSS-MIC, VALENCIA,  2011

ADVANCED DIAMOND DEVICES:
RADIATION IMAGING



Diamond  multistrip and pixel structures have been 
used for the realization of radiation hard imaging 
detectors  with dedicated read-out electronics for 
real-time photon  and particle  beam profile 
reconstruction.
• Integration time: 50 μs ÷ 1s

•Spatial resolution: 5 μm (1D), 20 μm (2D)

ADVANCED DIAMOND DEVICES:RADIATION IMAGING

M. Girolami, A. Galbiati , S. Salvatori, “Radiation Hard Imaging Detectors based on Diamond Electronics”, Proceedings IEEE NSS-MIC, VALENCIA,  2011
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