
IceCube /NGIC 

   

In the mid 2020s, GNN will consist of one Southern Telescope with 5-7 km³ volume and a multi-sited Northern Telescope with a total  
of ~5 km³ volume. Eventually, these detectors could be joined in a Global Neutrino Observatory, GNO. 

    PHYSICS RATIONALE: WHY NOW? 
 

 Work toward a framework for coordination of cooperative 
actions and self-organization of the ν-astronomy community 
 

 Develop  coherent strategy to maximize the synergistic 
effects:  exchanging information, analysis methods, cross-
checking results, defining common ways of presenting data 
 

 Facilitate preparation of  GNO:  future detectors of similar 
scale in both North and South 

            GOALS OF GNN 

 
Southern hemisphere 
 

 IceCube  (1 km³) at the South Pole                                                                                                        
with Next Generation IceCube ( 5-7 km³  + PINGU ) envisaged 
 

Northern hemisphere 
 

 ANTARES (0.01 km³) close to Toulon, will work for some more years 
 

 KM3NeT (Phase-1: ~ 3 x ANTARES, Phase-1.5: ~ 1 km³, Phase-2: ~ 3-4 km³)                                                                                                    
Phase-1 is under construction. KM3NeT is planned as a distributed infrastructure            
with 3 locations in the Mediterranean Sea: South of France, Sicily and Peloponnese 
 

 NT200+  (0.004 km³) in Lake Baikal, being decommissioned 
                    

 GVD (Phase-1 :  0.4 km³, Phase-2: 1.5 km³) in Lake Baikal.                                                                          
First cluster under construction 
 

Neutrino physics 
 

 PINGU  (South Pole) and ORCA (Mediterranean Sea): planned low-energy detectors with 
the primary goal to measure the neutrino mass hierarchy 
 

 
Breakthrough: a diffuse flux of extraterrestrial neutrinos has been 
detected with IceCube. This is the start of a new era. 
 

Need for complementary detectors 
 Confirmation/precision measurement of  intensity, spectral index                             

and flavor ratio  with independent detectors/different systematics 
(water vs. ice) 

 Search for extended or point sources over the full sky 

 Cooperative projects facilitating the combination of experimental data to 
cross-check results and to further increase the sensitivity beyond that of 
individual detectors, e.g. 

 

- combinations of sky maps 
- cross-checks of results with different systematics  
- coordination of alert and multi-messenger policies 
- exchange and mutual checks of software 
- creation of a common software pool 
- standards for data representation 
- exchange of expertise through mutual working visits  
- exchange of expertise by forming ad-hoc advisory committees of 

members of  the participating collaborations 
 

 Organization of schools / topical workshops (like MANTS  and  VLVNT ) 
 

 Establishing a common legacy of public documents 
 Annual award for an outstanding PhD thesis 

 

 Public web page  
 

 Joint outreach activities 
 

 Coordinated relations with other fields of science, such as particle physics, 
astrophysics, environmental sciences, … 
 

          ACTIVITIES FIELD OF VIEW* 
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  IceCube                        Antares/KM3NeT/GVD 

 
* Note that this is just the visibility of sources below horizon 
(“upward moving muons”)! Deep detectors can separate muons 
from CC ν interactions and punch-through muons from the 
atmosphere up to several degrees above horizon (for PeV-EeV 
energies to even higher zenith angles). Self-vetoing procedures    
for contained events extend the accessible zenith  region to 4π.                                                                                                              
A source seen from the South with best sensitivity at TeV-PeV 
energies  may be seen from the North with best sensitivity at                
PeV-EeV energies, and vice versa. This makes Southern and 
Northern detectors complementary in many respects. 

   http://www.globalneutrinonetwork.org 

Christian Spiering (DESY) 
for the GNN Board 

 Antares 

KM3NeT 

 Baikal GVD 


	Slide Number 1

