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Photek o Molecular Imaging

. - Jon Howorth
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Outcomes

Fast PMT Technical Commercial

achievements

Single Anode Halved rise time Sales to nuclear and
physics fraternity

Multi anode PMT Photek tube faster than Science papers
anyone else collaboration with CERN
High count rate PMT 10 MHz: Faster than Confirmed by Becker &
Hamamatsu Hickel
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High Speed Photomultiplier Development 1

U Single MCP PMT g

U Typical Gain 53 103 to 104

\ [/
U Small pore MCP improved /
response time
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High Speed Photomultiplier Development 2

e,
i Double MCP PMT - Mwﬁmm

U Typical Gain 10°

U Small pore MCP improved
response time
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Multi-Anode Readout

U To allow for parallel multiple event detection a pcb readout
was designed with eight 50 W strips running across the active
detector area

U The photo below shows the Multi-Anode pcb and the rear of
an Image Charge detector

U Image Charge readouts work by simply contacting them to
the output ceramic of the image charge detector
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Voltage (V)

Single Photo-electron

Captured on 5 GHz oscilloscope
004 L Rise Time 200 ps approx -
2-MCP Image Charge Tube
Multi-Anode Readout
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Fast Gate Intensifiers

U Normally performance dominated by the RC time
constant, where R is the resistance of the photocathode
and C is the capacitance of the vacuum gap between
cathode and MCP

U Need to evaporate semi-transparent metal film before
. photocathode deposition

. U ResultT poor cathode response

U Therefore: Construct a metallic grid below the
photocathode in a magnetic focus intensifier
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Delay Controller

U This sequence is
200 ps / frame on
an 18 mm MCP
Image Intensifier

ote
Fast Gate Intensifiers: Walkthrough
U 40 ps Laser Pulse 'Y 2"
walked through I
Gate window by a g - § 7 :
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Outcomes
Fast Gated Il Technical Commercial
achievements
Collaboration with On going discussion Photonis cheaper
Kentech
Mesh underlayer Developed Yes
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Magnetic Focus Intensifiers

U Magnetic focus allows designer to choose/optimise
cathode T MCP gap without degrading spatial resolution

U Reduced RC time constant
U Improved MTF
U Tubes without MCP have 12-bit dynamic range

U Excellent single shot and repetition rate
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Magnetic Focus: Walkthrough

U 40 ps Laser Pulse walked through Gate window by a
Delay Controller

U This sequence is 500 ps / frame
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High Speed Intensifier Development

U 18 mm intensifier
U Front-end magnetic focus

U Mesh assembly allows fast
gating

U MCP back-end provides
. gain

. U Allows magnetic part to run
. at low voltage: Faster gating
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High Speed Intensifier Camera
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