Area and extraction field analysis of the analogue saturation of 40 mm MRBMPTS
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ExperimentalLayout
A Using a photodiode (Photek

: 450 nm, 20 Hz
known reference for the light

source, removing the need for

PDOlO) on each pulse provided aDulsed Laser Diode Beam Splitter Sapphire & Fused Silica Diffuser

AreaSaturation

calibration

A Each data point consists of the
iIntegrated charge of the signal
pulse from the photodiode (known
to be linear over this range) and
the same from the PMT

A To ensure a flat field over the full
40 mm diameter area, extra Photodiode
diffusers were added Reference

A The pulse width and amplitude of
the laser diode pulses were
controlled by a software script that

LeCroy Wavemaster 808Zi-A
8 GHz, 40 GS/s

also read out the charge values
from the oscilloscope

PMT under test

A PMTL40at 2,350gain

A Datafor four maskdesignstaken
from 30to 100ns

A As before, saturation is
iIndependent of pulse width
(example shown left)

A All data had areafactored in and
displayedon samegraph(right)

A Linear region (up to 1.5 C/cn¥)
shows no change within
measurementerror ¢ linear with
area

A Deep saturation shows extra
signalavailablefor smallerareascg

Photekare a well-establishedsupplierof microchannelplate (MCP)photomultiplier tubes (PMT)to the inertial confinementfusion community We have severaldetectors
Installedat NIF,Omega(LLERochesterand Orion (AWE) TheMCRPMTsproducedby Photekhavethe shortestresponseime recordedby devicesof this type.
Theanaloguesignalsproducedat the major ICHaclilitiescovermanyordersof magnitudeand often need multiple detectorsoperatingat different levelsof electrongain As
such,understandinghe uppersaturationlimit of MCRPMTsto largelow rate signalsakeson a highimportance

A previousstudy examinedthe analoguesaturation of MCRPPMTswhen subjectedto increasingoptical flux levelswith pulsewidths from 4 to 100 ns, and also how the
operating gain of the MCPsinfluencedthe nature of the saturation This analysisre-createsthe experimentalconditions which usesa beamsplitter and a reference
photodiodeto providethe arbitrary x-axis,and continuesto explorethe parameterspaceby analysinghow the saturationon a singleMCP,40 mm diameter PMTIs affected
by the amountof activeareaexposedo the incomingsignal We alsolook at the impactof the MCPto anodeextractionfield on the level of saturation
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| 13 mm mésk, 30to 100 ns
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Photodiode Integrated Charge (Arbitrary Units)

In some PMT models the extraction field from MCP to anode is fixed by Zener diodes to

maintain the pulse shape

Other models allows this field to change as the gain is adjusted

This analysis looks at a douitWECP PMT operated at 3,100 gain

A square 500 ns input pulse Is pushing the PMT into saturation as shown (left)
Closer inspection (right) shows a very small but detectable relationship between signal le
and extraction field at the deep saturation point
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