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Present/past experiments
SEPEE

& Systems engineering lead
& SBC

® Picasso
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& Contributions
&  SuperCDMS
¢ UdeM Faculty of Medicine
& UdeM Astrophysics
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Mechanical/electrical engineering

CAD

¢ SolidWorks, AutoCAD
Coding/computing/networking

¢ Labview, C++, Python, Arduino & Co.
FEA simulations

¢ COMSOL
Tandem accelerator operator
Vacuum systems
3D printing
Manual skills

® Micro soldering, electrical work, construction, assembly



& CAD . - S

® Worked on almost all
systems!

& 3D, 2D, rendering i
& P&ID = B =,
¢ Full system P&ID

bubble chamber inner vessel
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PICO

& Several builds

® Camera mounts and LED
rings

¢ Temperature sensors
& Cooling coils
& Acoustic sensors

& PICO-40L
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¢ FEA

® Jar seal stresses

¢ Detector cooling convection

0 10

Surface: First principal stress (MPa) Max/Min Su “irst principal stress (MPa) Max/Min Surface: First principal stress (MPa)
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¢ Cooling conduit thermal losses

& HYV electrode field

max: 0.00136 in
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PICO Mission Control v0.112

Heating/Cooling System  Pressure System  Water Tank System  Cameras Alarms Plots Operators Run Controls History Plot

Top chiller
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Inner/freon heater

off 92%  00%
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on . off | 210%  00%
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® Software -
® PICO mission control

¢ Python/QT GUI
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¢ Detector monitoring and contro
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Watertank. Cooling lines
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& Temperature and pressure PLCs SRR R e

Module 7 (49-56)
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& Labview cRIO S “
=t Beetle status

e hester PD Toop]

® Instrumentation drivers

==

® State machines , S o
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& Inner vessel design
¢ Jar and bellows system
& Jar seal
& Capacitive position sensor
& Heating and insulation
& HV electrode
& Vacuum jacket lid design
¢ FEA simulation
& Mechanical stresses
& Seals
& Thermal
& HYV electrode field
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® Data browser

TriggerThreshold
SamplingRate (Hz)
400000

¢ Labview event display , :
Input signal S — o ‘Fw‘nz - gmat: ° v 5 7‘

¢ Basic live analysis

Data path
% D\On.
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Trigger Triggertime channel Time scale factor

& Electronic upgrade

& Acoustic pre-amp modifications

¢ Gain, filtering, offset

PICASSO-22; Udeh, N.Starmaky
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& FPGA code modifications
® New test modes

¢ Sampling frequency doubling
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& Desing of a new cryostat stand
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¢ EMCCD PCB modifications

¢ MWPC pre-amps support structure
& Small MWPC prototype

¢ dE scintillator detector with S1iPM
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& Integrated systems
& Treadmill motor controller

& Monkey training touchscreen with
reward dispenser

& Loadcell readout and PSU

& IR beam detector

[

® Various smaller devices
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& https://wiki.umontreal.ca/spaces/L.TA/overview

¢ Machine shop
& CNC/conventional machining
¢ Welding/brazing
¢ Laser cut/waterjet

¢ 3D print (FFF, SLA)
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https://wiki.umontreal.ca/spaces/LTA/overview
https://wiki.umontreal.ca/spaces/LTA/overview

¢ Electronics workshop

&

QO OO
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High-speed/low noise analog electronics
FPGA /firmware design

Embedded trigger/DAQ systems
Microcontroller systems

HYV systems
Prototyping
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& 6 MYV Pelletron Tandem accelerator
& 11 MeV proton energy
& 15 uA current
& ~ 0.1 keV resolution

¢ 1.7 MV Tendetron accelerator

& Material analysis s e N [ ; } .
& c-RBS 14 - s . g il gy ...........................
o ERD-TOF &= PB4 . ,
& WwPIXE

& Monoenergetic neutron (4.8 to 118 keV)

& 10000 class cleanroom with UPW
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