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Particle Fishing @ IceCube

Amundsen-Scott
South Pole Station

IceCube Lab
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Double cascade

Isolated energy
deposition (cascade)
with no track

Up-going track

15% deposited energy resolution
Factor of ~2 energy resolution 10 degree angular resolution (above (resolvable above ~100 TeV
< 1 dearee anaular resolution 100 TeV) deposited energy)
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erclass

Future of cosmic rays at IceCube

5 Surface component:
« Scintillation detectors

» Radio antennas
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Aim: Expose school students to the field of astroparticle physics
Recent Iteration: March 24th 2026
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Topics

Registration

Welcome

General Introduction to Particle Astrophysics

CosmicWatch

Break

IceCube: intro detector & science

IceCube: event classification exercise

IceCube: Life at South Pole

Why | Joined Astro?

Lunch

IceTop & air shower detection

Analysis task: air-shower reconstruction

Break

Intro energy spectrum measurement

Analysis task: energy spectrum

Energy spectrum wrap up

Break

Research opportunities in IceCube & Closing

Sign-Out / Check-Out

Departure
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Hands-On
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Cosmic-Watch

Give students an experience of particle detection

using pocket size detectors
(Measure radioactivity in household things)
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Pocket size detector you can build yourself
in ~4h, cost ~$100

The largest neutrino detector in the world,

built in 5 years, cost ~$279 million
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Optical isolation

Some fun measurements!
Airplane measurement

o) Rate [Hz] = 0.719 exp?3HAME-49606] 4 0335 — oo Best fit using flight altitude data
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Cosmic-Watch

i@ osmicWatch

Scintillation light produced by charged particles
~10%eV - 105eV
deposited energy
range

~10%eV (~1 MeV,
oduced by particles whose speed is DAY
faster than the spood of light in the medium.
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Hands-0On: lceCube

Accumulated Charge: 7297.68pe

Select which type of event you
think this is:

O Upgoing track

O Downgoing track
O Cascade

O Coincident events

Total: 0/0

masterclass.icecube.wisc.
edu/quiz/particle-id-quiz/

[ Play ] [Stop and Reset]

Color mapping::) i+




Hands-0n: IceTop
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* Whatis an energy spectrum? § o o -
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* What can we learn from it? g i« A
= Z

* How do we measure it?

il

> Perform your own analysis!

The results from this section were used by students
to compare with a published IceCube result
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Interact and Inspire EES 3

k= — - . - : Non-Coincident:_8.702+/-0.035 Hz
Coincident: 2.954+/:0.021 Hz
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Rate ADC Voltage Pressure Temperature Linear Acceleration Angular velocity

Operating System: Darwin

File from MicroSD Card
-- Total Count Rate: 11.6557 +/- 0.0411 Hz
-- Count Rate Coincident (coincident): 2.9538 +/- 0.0207 Hz
-- Count Rate Non-Coincident: 8.7021 +/- 0.0355 Hz

github.com/spenceraxani/CosmicWatch-
Desktop-Muon-Detector-v3X/tree/main




lceCube Masterclass

An exposure for students to the field for
astroparticle phuysics,
with focus on
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