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Theory for the calibration 
procedure.

Slide 2



01

HELIX 
Overview

Goal: better understand the cosmic 
ray propagation model.

Slide 3



Scientific Motivation

Measurements: momentum, velocity and charge for 
Beryllium-9 and Beryllium-10.

Motivation: expand the knowledge of higher energy cosmic rays.



Components of HELIX

Image credit: University of Chicago, HELIX Team.
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TOF Detector

Paddles
• 8 Top and 8 Bottom TOF paddles
• Strike on top triggers data taking
• Strike on all three layers saves an 

event

FEEs
• Front End Electronics 

interpret the light signal
• Get charge, position and time 

of signal propagation
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FEEs

SiPMs

Particle Strike

Light Signal

Bore

Bottom TOF

Top TOF
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03

SiPMs
• Silicon Photo Multipliers 

amplify the light signal 

Goal: Measure charge and velocity 
of particles.
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Image credit: HELIX launch team.

HELIX flight 2024

Flew for 6 days from Kiruna, Sweden 
to Ellesmere Island in Nunavut.



Initial 
Calibration
SiPMs performance varies with 
temperature, but ground calibrations 
were not perfect.
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Calibration Procedure

Histogram

Correction
Calculate a 

correction factor 
that scales the MPV 
to 220 from all FEEs.

Fill a histogram with 
all the charge 

readings from one 
FEE of proton events.

MPV
The most probable 

value of proton 
charges should 
follow a landau 

function.

01
03

02
Charge readings at one FEE
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Iterations
The problems encountered 
and their solutions. 04
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Improvements
There is a Path Length 
Correction factor, which could 
improve the calibration.

The histogram fitting was done 
with a landau function, but the 
noise made the function more 

gaussian.

The temperature is variable within the 
detector. But there is no direct relationship 

between MPV and temperature.

PLC Langaus Temperature
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Time Based Corrections
Calculating the correction factors for separate 
intervals of time instead of all at once.

M
PV

 

Run groups in chronological order

Uncorrected
Corrected only by FEE
Time based corrections by FEE
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Current 
Status05

The up to date corrections 
and next steps.
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Latest Flight Data

● Iterations provided helpful insight
● The corrections have been 

calculated and applied to the whole 
flight

● Further study the small fluctuations 
in MPV over time
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Slidesgo

Flaticon

Freepik

CREDITS: This presentation template was 
created by Slidesgo, including icons by 
Flaticon, and infographics & images by 
Freepik

Please keep this slide for attribution

Do you have any questions?

Lily Moss
Student Research Assistant
Queen's University
lily.moss@queensu.ca 

THANKS

http://bit.ly/2Tynxth
http://bit.ly/2TyoMsr
http://bit.ly/2TtBDfr
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