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Two SciFi applications Experimental setup

LHCbSciFitracker Electrongun XY table
For the LHCbupgrade,the current Inner Tracker The electrongun contains a | -emitting °°Sr source and : | V\\
and Outer Tracker will be replaced with a produces signal in the fibre module A magnetic field T\ ol \‘Electr:)ngun
scintillatingfibre (SciFiyracker[1]. generatedby a solenoidcoll allowsto selectthe energyof _=

|

the electrons Theelectrongun is mounted on an X-Y table
In orderto scanthe module

A trigger systemmade of short plastic scintillatingfibres is
placedat the exit of the collimator

electron—gun

Scintillating plastic
SiPM 1
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Cooling

The SiPMscan be cooled down to -40°C
They are in contact with a cooling pipe

SiPMs

OOOOO
LHCbeam monitoring A

Usingbeamgasimagingtechnique,the LHCbeam

trigger fibres

Fibre mat
electrons

_ _ _ Electronsare not focused Dependingon their angle, they et W | _
gas vertex (BGV)detector will provide reaktime depositdifferent amountsof energyin the fibre matandso = connectedto aliquid circulatingchiller An

beam_ size measurements for other LHC different amountsof scintillatinglight are detected enclosureall_ow_sfpr their thermal isolation
experimenty2]. and dry air Injection prevents water
A UV LEDcan alsobe usedto inject light but it producesa @ condensation SiPMs are equipped with
iInhomogeneousdight intensitydueto the TiO, loadedgluein | | thermistor which allows temperature
the fibre mat. monitoringduringmeasurements
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Readout electronics

Far station
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D.ifferent front-end electronic chips are used to read out multi-channel | Readout Shaping
SIPMs Chip frequency time
Each SciFi module contains two A TheVATA&4 [3] and SPIRO] specificallydesignedor SiPMs VATA64 4kHz 200 ns
mats of 250>m-diameter fibres A TheBeetle[5] designedto read out siliconstrip detectorsof LHCbFor gpjrO( 1 kHz 70 ns
rotated by a 2° stereo angle with the BGVSciFimodules,SiPMssignalsare adaptedto the Beetleinputs Beetle 40 MHz 25 ns
active arcs TESPECt 10 €ach other. They are usingattenuator circuits Theread-out isdonewith TELL [6].
Jsoxanomm €A out by SiPMswhich can be — -/

cooleddownto -40°C

Irradiated SIPMs coupled to a SciFI module
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Working principle

Scintillating light from the fibres iIs collected
directly or via mirror reflection by multi-channel
siliconphoto-multipliers(SiPMs)

In high energyphysicsexperiments,SciFtrackerswill haveto withstandhighirradiation. Focusingon SIPMsa
high neutron fluence is expectedfor the LHCbSciFitracker whereasheavy charge particles will dominate
radiation for the BGVdetector The effect of irradiation on SiPMsis a large increasein the dark count rate
(DCR)Darkpulsesare not distinguishabldrom true photon signalpulsesand producenoiseclustersthrough:
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Channelsaare made . A\ /
Vof severalpixels DCR and crosslk Light yield
— Pixels are put iparallel Dark noise spectrum for nen Operation Light yield of dibre module using
! ~ within achannel irradiated and irradiated detectors. at T=40°C Noise clusters irradiated SIPMs|
250>m Irradiatedat T=40°C Signal+noise Cluster Sum at AV = 3.5V
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Signal clusters
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Readout
Thesetupavailableallowscharacterisatiorof SciFi Noise cluster rate for 128nhannel Simulation of hit detection
modules and SiPMsunder developmentfor two SiPMs read out at 40 MHz (different| efficiency forfibre mats
LHCexperiments the LHCbSciFiTrackerand the irradiation levels and clustering with different clustering No change seen in the mean shape
BG\Wdetector, thresholds). thresholds. of the clusters after irradiation.
SiPMshavethe sameresponseto signalinjection \ S i Y
after irradiation with neutrons However, they e — ~N
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