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< Outline >

ReFerence Photosensor Concept

TransReFerence Concept:

o Multiple Extension of Spectral Sensitivity Range
e Single-Photon Color Sensitivity

2roof-of-Concept — Results of the First ReFerence
Prototype Test @ UC Davis (October 2001)

~ully Functional Prototype(s) Development, in
Collaboration with I TT Night Vision Industries

Particular Benefits for NNN-Physics —

New Configuration(s) - the “ Soectacles”
(after Tom Y psilantis)
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*Quantum Efficiency
*Single-Photon Sensitivity
«Single-Photon Resolution
eSpatial Resolution

*Dead Area (Camera)

*Time Resolution and Jitter
Angular Acceptance

*Spectral Width, Color Sensitivity
*Thermionic Noise (Cooling?)

“ | mplosivity”, COST,...
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Quantum Efficiency
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Number of Detected Photons
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< The(Original) Dream >

Low Time-Jitter
(HPD)
Low Price>

Single-Photon
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High Quantum
Efficiency (>50%)

Reflection-mode
Photocathode
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Reflection Mode vs Transmission Mode

Factor ~2 Increase

Extension
Into “UV”
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Entrance Aperture
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Flat-Panel Honeycomb
Camera Construction

LAdldl

Industrial Production (no glass blowing etc.)
Mechanical Rigidity




TransReFerence

Single-Photon Color Sensitivity
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Classical PMT Wavelength
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VERY EFFICIENT MAGNETIC SHIELDING

Slow
electrons

= ©.0. UNO with Magnetic field




Prototype Devel opment
@ UC Davis






Phosphor Screen



Photocathode Aperture



PHOTOCATHODE

Photoel ectrons I
“«— UV

<

Aluminum Plate



- PHOTOCATHODE

= Aluminum Plate

UV



- PHOTOCATHODE

Aluminum Plate

UV



/’ 0%
“Photocathode”









Electron
Focus

PROOF OF ONCEPT



rototype Development
In Collaboration with
| TT-Night-Vision

“SMALL" “LARGE"
Diameter = 2.5 cm Diameter > 5in.
the same as of
Standard Night Vision Devices
GaAs Photocathode For UNO

(or NNN- physics)

For gamma-astronomy
1 Month (!)



* Spectacles’
for
Soectacular Discoveries

The number of 1deas for a new
detector configuration still Increases;
The Flavor ...
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Refer ence Photosensor

Simple, mechanically stable (honeycomb camera
structure)

2 X Higher Quantum Efficiency in Reflection
Mode (and more for UV)

Optimal usage of photocathode surface

Excellent Time-Resolution, although flat
photocathode

~lat photocathode — 111-V epitaxially grown
ohotocathodes (GaAs, GaAsP, InGaAs...)

Photocathode Cooling — Diminished Noise
Efficient magnetic shielding




