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Scope

AVacuum tube devices
Almaging and timing with MCP detectors
AMCRbased Imaginghotomultipliers
AHybrid MCFbaseddevices

ASolid statedevices
A Silicon photomultiplier arrays CTA SST camera
ADigital SiPMs
ALarge format SPABrrays

ANOT A COMPREHENSIVE LIST
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MCRbased Imaging photomultipliers

Ranicon detector — resistive anode Wedge & strip anode

MICROCHANNEL
PLATES

QUARTZ
FACEPLATE

Direct electronic readouts

AGlobal charge division
A Resistive anode,
AWedge and strip, Vernier anode
A Delay line

AFeatures:

A Low electronics channel couqt
originally great advantage

A Flexible format, custom manufacture

A But serialevent processing limits
count rate (especially as electronics
Improve)
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MCRbased Imaging photomultiplie -

Photocathode

Multichannel Plates

Ot Timing Output J\

Direct electronic readouts

ACrossed Delay Line
AWidefield TCSPC FLIM

A Single photorx,y,tA
fluorescence decay time

Photon Distribution
nix,yt

v mmﬁ?

pixels I

I~ v Vi
Vi VI V/N

pixels

|
|

i
'
(

l‘ Roentdek kDL1.O
I

i
ULUL I

o

Hirvonen RSI 87, 093710 (2016)

Jon LapingtorReview of photon timing and imaging detectei®SD12, Birmingham, September 2021 5



MCRbased Imaging photomultipliers

Direct electronic readouts

AVernier Anode
AUV Astronomy Spectroscopy
ACyclically varying electrodes

AUtilise a Vernier position encoding
technique

A Spatial resolution greater than
charge measurement accuracy,
AFlight heritage

A Leicester/MSSL-PEX sounding
rocket EUV spectrometer

Closeup of the nineelectrode pattern MCP pore limited image resolution

Counts sec'A

MNRAS 362(4), pp. 124278
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ConneelyProc. SPIE (2018859, 88590W

MCRbased Imaging photomultiplier

_ Three copper layers
&

Two kapton layers

Direct electronic readouts N—"1///

L =
ACapacitive division readout{@R \s\s\
A Capacitively coupled electrode array............c.. i

A Signal collected at 4 corner nodes © 3x3 1 mm pitch pinhole mask image
ALow capacitance arrayhigh speed Schematic of the DiRreadout usingToTwith NINO + HPTDC electror
A Can exploit full MCP timing potential

A Spatial resolution greater than charge
measurement accuracy

A Flight heritage

A Leicester/MSSL-BEX sounding rocket
EUV spectrometer

Schematic of a-DiRbased MCP intensifier



