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Abstract: Optical Wireless Communication (OWC) system for particles detector can be a viable solution for reducing the comgexipticdlt
fibre network used to extract the data from the detector. Here we present the design of OWC setup based on 1550nm VQEddaote pvith ball
lens for data rate of 2.5 Gb/s at 10cm of transmission distate demonstrated that using suitable focusing ball lens at the recei¥smm
tolerance to misalignment values can be obtain with lower transmission power.

Introduction

-~

A Theparticle detectorsin high energyphysicsutilize complexnetworks of high speed(1- 10 Gb/s)optical fibers for data
transmission Higherbandwidth will be required for future upgradesbut any possiblerequirementto route new cables
may be difficult dueto spacedimitations.

A Opticalwirelesscommunication(OWC)can help to face this problem by providingcablefree high speeddata links This
approachcanhelpin reducingthe amountof cableconnectionsandalsohelpsin reductionof materialbudget

A OWCsystemwill also provide radial connectivity between inner layer to outer layer of detectors which will result in
reducedlatencyandfastereventselection

A We are developingsuchOWCsystemand we considerecthe inner trackerof the CMSasreferencearchitecture / B
A In our initial working, we selectedsourcewavelengthof 1550hm becauseit will not resultin any inferencewith silicon 1, o m
strip sensorandwill not induceanyfakereadingduring HEPexperimentg 1]. o - ®
A We haveto designthe OWCsystemwith goodrangeof toleranceto misalignment Thisis mandatorybecauseonly passive \ f; N
alignmentwill be possiblen structurelike particle detectors /
Simulations: VCSEL and Photodiode with focusing ball lens.
ﬁ Simulationwere performedto calibrateray tracingsoftwareby comparingresultswith rovemen dueolrgerllns10em Transisio \
data acquiredin the experimentalactivity describedin [1]. We found that simulated 3 ST
tolerancevaluesapproximatewell with the experimentaldata. g - s
A Using calibrated software, simulationsof transmissionsystem consideringVCSElas v 0 M
transmitting sourceat workingdistanceof 10 cm were performedfor data rate of 2.5 £ <
A We consideredransmitter (VCSElWith no lensandreceiverwith focusingball lens ]
A We observedthat usingbiggerball lensat receiver,we canachieveBERf 1 x 10~° at = | 3mm
lower transmitting power. e B . .
A We alsoobservedthat toleranceto misalignmentvaluesof greaterthan +1mm canbe
\ achievedthrough receiveroptimization folerance (mm) - 0.8 e s /
Experiment: VCSEL and Photodiode with focusing ball lens.
ﬁ Werealizedexperimentalsetup of OWCusingVCSE@550nm, 0 dBmoutput power) Patten | oua sgna \
and PINphotodiodefor verificationof simulationresults Generator
A Bothphotodiodeand VCSEivere placedon 3 axistranslatorstageto studytolerance N cER e
to misalignmenif system signal il
A We tested the systemusing3mm, 4mm and 5mm focusingball lens at receiverfor aser Diode *g 10cm ‘&“*PD
10cmtransmissiordistanceandat 2.5 Gb/sdatarate. Controller Thermistor L Ball Lens
A 3mm/4mm ball lensprovidedtolerancevaluesof >1mm for BERof both 1x10~° and -

OSC

1x10~12

Ball Lens Diameter

Tolerance @ BER-12 (mm) Tolerance @ BER-Be(mm)
5Smm +/-0.8 +/-1
4mm +/-1 +/-1.3
\ 3mm +/-1.3 +/-1.35

Conclusion.

(A We desighedWCsystem for particle detector in HEP considering CMS as reference architecture. Using 1550nm VCSEL and photodiocmqwith\k
we demonstrated 2.5 Gb/s at 10cm of transmission distatics analyzed h atl mnztolerance to misalignment range can be obtained using
3mm/4mm ball lens at the receiven future we will customize Photodiode with 3mm/4mm ball lens of Fused silica or Quartz ( Radiation hard gla

8 for the design of final prototype. ,
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