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Large-Area Ficosecond
Photo - Detector
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Atomic Layer Deposition ( ALD)
- J.Elam and A.Mane at Argonne
(process is now licensed to Incom Inc.)

- Arradiance Inc. (independently)

~ Porous glass - by Incom Inc.
——Resistive coating ~100nm (ALD) 'Material : borolfloat gl
. Area: 8x8 6
—Emissive coating ~ 20nm (ALD) . Thickness: 1.2mm
Pore size: 20 nm
Conductive coating ‘Open area:

(thermal evaporation)
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'LAPPD Prototype Testing Results

Single PE resolution
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Demonstrated characteristics:
single PE timing ~50ps
multi PE timing ~35 ps
differential timing ~5  ps
position resolution < 1 mm
gain >10
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Colliders

A | dentify the quark content of charged particles
A Assign tracks and photons to vertices

Need 1ps
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Vertexing Using Arrival 4D-points

E.g. rare Kaon decays (KOTO at JPARC): background rejection by
reconstructing p° vertex space point (beat combinatorics background)

Detector Plane
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Large Directional Liquid Scintillator

| S|mul_at|on ofaOn b évent — —> A Distinct two -track topology with
(selected event with large angle between electrons) preference ioob ek &

Rur 1 1 event) i Har 2 : ; A Most of electrons are above
Cherenkov threshold
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Fast (arrives early) and directional
A directionality reconstruction
A event topology reconstruction (e.g., 2 -track vs 1 -track) 7



Optical Time Projection Chamber

A Like a TPCbut drifts photons instead of electrons
A Exploits precise location and time for each detected photon

A Would allow track /vertex reconstruction In large liquid counters
Hermetic TOF Water anode
Cherenkov Detector MCP photodetector

photocathode

Need <[100 ps
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Suggestiontouse L A P P o6 BUSEL and the name (OTPC) due to Howard Nicholson

Alt doesndét have to be water (use prompt
A In fact, for long tracks optical tracking should also work using just scintillation
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Stereo view
mirror mount
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OTPCat Fermilab Test Beam
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5cm

Five Photonis Planacons 1



