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High-energy neutrino astronomy

A new window to the Universe has been opened during the last decade!
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« 9+ sigma evidence for PeV energy

cosmic neutrinos

« First point sources observed
(NGC1068, TXS 0506+056)

« Evidence for emission from the
Galactic plane
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http://www.desy.de/news/news_search/index_eng.html?openDirectAnchor=1431
http://www.tum.de/en/news-and-events/all-news/press-releases/details/erstes-neutrino-bild-einer-aktiven-galaxie
http://www.tu-dortmund.de/nachrichtendetail/icecube-entdeckt-neutrinos-aus-der-milchstrasse-32775/

German groups are a major part of the IceCube collaboration
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lceCube-Gen2 sensitivity
World leading sensitivity from 10° to 10%° eV
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Fig: sensitivity of IceCube-Gen2 to the neutrino flux from GRB
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IceCube-Gen2 in nutshell 3 IceCuse

ICECUBE-GEN2 TECHNICAL DESIGN

« Multipurpose neutrino (and cosmic ray) observatory
with unique discovery potential from 10° to 1020 eV

* International collaboration of 400+ scientists from 14
countries. Germany is the second strongest partner
after the USA (DESY+KIT+9 German universities,
~25% of all authors)

« IceCube-Gen2 Technical Design Report completed:
Parts | and Il covering science and detector released
in July 2023, Part Il covering construction and

logistics released June 2024 (370 pages)its

.....

The IceCube-Gen2 Neutrino Observatory
Parts(land Il

(Part Il will be released at a later time.)

Version: July 27, 2023
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https://icecube-gen2.wisc.edu/science/publications/tdr/

lceCube-Gen2 Costs: Construction & Operation

Construction costs:
« 55,3 Mio. € are requested for investments into optical sensors, surface array and radio array.
« This is complemented by 15,5 Mio. € personal in-kind contributions from German groups.

« German contribution corresponds to roughly 18 % of total project costs.

« Cost assumptions are calibrated on experience from IceCube, IceCube Upgrade and RNO-G.

They have been reviewed within the US Astro Decadal Survey and deemed mature.
Operation costs:
« Operation cost model based on that of IceCube.
« 13 Mio. €/ a for the full project (including IceCube, 2024 costing).

« 2.3 Mio. €/ a anticipated for Germany, dependent on # authors. >2/3 to be provided in-kind.

DESY. | IceCube-Gen2 | Marek Kowalski
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lceCube-Gen2 technology on the way to the South Pole

The IceCube-Upgrade

* The IceCube-Upgrade is an ongoing 7-string
extension of IceCube, improving its low-
energy and calibration capabilities. It also
serves as a technology step-stone to
IceCube-Gen2.

« Both drill and new sensors have been
developed and are being tested in IceCube-
Gen2.

* The first batch of 128 mDOMSs, as well as The mDOM has been
many other detector components developed developed andis being
oy . build by German
and build in Germany, have left DESY in institutions.

August for the South Pole.

=

mDOM assembly @ DESY

 Value of German contribution to the IceCube
Upgrade: >9 Mio. €

DESY. | IceCube-Gen2 | Marek Kowalski Page 8



lceCube-Gen2: Schedule

2022 2023 2024 2025 2026 PY 1 PY 2 PY 3 PY 4 PY 5 PY 6 PY 7 PY 8 PY 9 PY 10

IceCube

* IceCube Upgrade Rebaseline | Install 7 Upgrade Strings
Upgrade

Detector

VoiiiiZZ4 e Optical Moduule Production
Construction BOMMSAMSY.... Radio station Construction
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Radio 20 Stations [l =) b bl [ ] [ ] -
Installation 50 58 67 67 69 30

Initial Technical Design Report public, working on preliminary design to be completed in 2026, after
deployment of IceCube Upgrade. Final design completed in 2028, after which construction can start.

Construction will take ten years, initial data from partial configurations already available after five years

DESY. | IceCube-Gen2 | Marek Kowalski
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https://icecube-gen2.wisc.edu/science/publications/tdr/

lceCube-Gen2 Organizational Structure

———— Advisory

German representation/leadership

Management/Oversight

IceCube-Gen2 Project

Steering Committee

(PSG; major partners)

Technical Board (TB)

Change Control and
Risk Management
Board (CBB)

National Science

Foundation

University of

Wisconsin Madison

International Oversight and
Finance Group

(IOFG; funding agencies)

IceCube-Gen2 Project Office (PO)

Principal Investigator (PI)
Project Director (PD)
Project Scientist (PS)
Technical Coordinator
Systems Engineer (SE)

Project Controls and Finance
Quality and Safety Engineer

Logistics Coordinator

Wisconsin IceCube Particle
Astrophysics Center (WIPAC)

IceCube-Gen2 Neutrino
Observatory (ICNO)

ICNO Science Advisory
Committee (SAC)

IceCube-Gen2 Collaboration
Collaboration Committee (G2CC)

WBS 1.2
Implementation

WBS 1.3
Instrumentation
— Deep

WBS 1.4
DAQ & Surface
Instrumentation

DESY. | IceCube-Gen2 | Marek Kowalski

WBS 1.5
Instrumentation
— Radio

WBS 1.6
Data systems

WBS 1.7
Calibration &
Commissioning

WBS 1.8
Logistics & Ant-
arctic services
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The international perspective

* Project was favorably evaluated in various roadmap processes, including in Astro 2020 US Decadal Survey,
the Particle Physics Project Prioritization Panel (P5 panel), the Japanese MEXT or the European APPEC
roadmap.

. NSF South Pole Master Plan foresees infrastructure modernization at South Pole over the next decade

« CMB-S4 can't go ahead at South Pole (for now)
» IceCube Upgrade remains a priority

» IceCube-Gen2 time line needs to be finalized, with a potential delay by ~2 years if no parallel work at South Pole
possible

« Wide community support to do science in parallel and pressure even from the US Senate Appropriations
Committee: “NSF should consider development activities for IceCube-Gen2 and ensure an appropriate
transition between the IceCube upgrade and IceCube-Gen2 projects to leverage lessons learned and
knowledge transfer from one project to another.”

* Funding for new planes (LC130s) being allocated to help NSF realize the program

DESY. | IceCube-Gen2 | Marek Kowalski Page 11



Summary

* IceCube-Gen2 is a unigue multipurpose neutrino
observatory with discovery potential from 10° to
1020 eV,

« International collaboration: USA host nation,
Germany with DESY, KIT and ten Universities
second largest partner nation.

« German in-kind contribution to the detector requires
55 MEuro investment funds. Operation model
follows that of IceCube, requring ~2.3 MEuro / a
(German part, 2/3 provided in-kind, DESY part €).

« Technical Design Report completed. Preliminary
Design foreseen for 2026 and Final Design and
start of construction foreseen for 2028/29.

DESY. | IceCube-Gen2 | Marek Kowalski Page 12
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