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Photodetectors: state of theart- -
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SERIAL GAIN: obtained by multiplying the PARALLEL GAIN: obtained with the Geiger-
photoelectrons in the dynodes avalanche generated in the p-n junction

CHARACTERISTICS: CHARACTERISTICS:

* Large sensitive surface (~cm?) * Small sensitive surface (“mm?)

* Good time performances
* Poor resolution

* Good time performances
* Excellent resolution
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The goal: increase-t'h-e{Si'Pl\l_'l-'j .s-u_?faée- :

VacuumSiliconPhotoMultiplier T ube:

an hybrid solution for a large area photodetector
with excellent performances
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The goal: increase-t’h.e’:‘SiPl\l_'l-'j .s-u_?faée- :

SiIEM

”

The classical dynode chain of a PMT is

/ replaced with a special windowless SiPM,

acting as an electron multiplying detector
(SIEM).

An innovative design for a modern hybrid photodetector based on the combination of a Silicon PhotoMultiplier

(SiPM) with a hemispherical vacuum glass PMT standard envelope

Felicia Barbato VCI 2019 5



SIPM

Epoxy resin
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The 2-inches protéfyﬁes’

Prototipo 72J9496 7.J9498
Risposta Spettrale (nm) 200-650 200-650
Diametro Fotocatodo (mm) 46 46
Materiale Finestra Vetro Borosilicato  Vetro Borosilicato
Dimensioni SIEM (mm?) 3x3 3x3
Dimensioni Pixel (pm?) 25x25 50x50

Fill Factor 47 74
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Covered area

SiPM equivalent
8
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Photon Detection Efficiency=—===
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PDE = QE - FF - €f0cusin
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Photon Detection-.EffiE-i-én'cyi%-’

PDE = QF - FF - gfocusin
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Photon Detection Eff

PDE
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PDE = QF - FF - gfocusin
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The dark noise
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Linearity
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The timing perfomiaﬁ'cé
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| Istogramma |

The timing performance = —
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The temperature dependénce—
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The VSiPMT is an idea born in Naples in 2007 to fulfill the requirements of current and next future
astroparticle experiments.

The VSIPMT project has been financially supported by the Italian Space Agency.
Within this panorama a 1-inch prototype acting in the VUV region has been realized by our group.

The 1-inch prototype manufactured by Hamamatsu Photonics has showed some technical problems that
have been totally fixed in the 2-inch prototypes.

Tests on this prototypes are still running.

Next step will be running a little experiment with both VSiPMT and PMT and SiPM and register the actual
difference between the objects.

We are confident that the VSiPMT will be a reality for the next future experiments!
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Prof. G. Barbarino -
Inventor of VSiPMT
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