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In Austral Summer 2025/2026



Motivation
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Neutrino oscillation
- neutrino oscillation property 

measurements best around a few GeV

- current IceCube starts sensitivity around 

5 GeV

- infill array can use standard IceCube as 

veto

Light propagation
- without detailed knowledge of the 

optical properties of ice, 

reconstructions are inaccurate

GeV astrophysics
- (Super) Novae

- low energy astrophysical 

sources
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450 mDOM
one of the 2 baseline designs

Ellipsoid glass with 

thin diameter with 2 

PMT

New sensor generation
• large, isotropic 

sensitivity

• directional information / 

noise suppression

• integrated calibration 

systems

30 GeV Muon

3x more photo-sensor area
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450 mDOM
one of the 2 baseline designs

Ellipsoid glass with 

thin diameter with 2 

PMT

10 WOM
exploratory design

6 Sweden Cameras
calibration devices
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Drop operation
- measure stratigraphy
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Freeze-in observation
Camera 92H



92H downwards, Day 2, Turbulence
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Camera 92H - Day 9

bubble column?

Re-frozen ice’s bubble column measurement



Ongoing: geometry measurement

Camera 90L watching string 88
blue LED of ~10 mW in 20 m distance

Camera 92H watching string 90L
white light of ~ 5 W in 40 m distance
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Summary

• successful low-energy extension of IceCube in winter 

2025/2026

• first extension of IceCube after 15 years of stable 

operation

• significant extension of the scope of IceCube 

• a lot of new data incoming from the IceCube Upgrade

• right now: calibration

• end of year: science

• work on IceCube-Gen2 to push the frontiers of neutrino 

astrophysics and particle physics
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Backup
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Backup



Ice
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Ⓒ Anna Eimer

The Antarctic ice is our detector medium!
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30 GeV Muon

3x more photo-sensor area



Ice
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Light propagation
- without detailed knowledge of the optical properties 

of ice, reconstructions are inaccurate

- there is still room for improvement



Upgrade Baseline Modules
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290 D-Egg450 mDOM

24 PMT with angular 

sensitivity in every 

direction

Ellipsoid glass with 

thin diameter with 2 

PMT
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Optical array: increasing from 1km3 to 

~8km3

Gen2 sensor
• best solutions from Upgrade

• 12 prototypes in the Upgrade

• preparing final design 

esp. calibration add-ons like muon-tagger

• preparing start of production of ~ 10k modules

anna.obertacke@fysik.su.se

IceCube-Gen2 Technical Design Report

Steady sources Transient sources

mailto:anna.obertacke@fysik.su.se


92H sideways, Day 2, Turbulence



Sweden

Camera

in AMANDA

1998
(P.O. Hulth,

L. Thollander)

https://www.youtube.

com/watch?v=hiJVajB

A9TQ&t=548s

https://www.youtube.com/watch?v=hiJVajBA9TQ&t=548s


IceCube Present & Future

Completed: 2011 Built: 2025-26Build:  after Upgrade 

IceCube-Gen2 

Neutrino Astronomy from TeV to EeV

IceCube Upgrade
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