
IceCube, CTA and MAGIC 
Multi-messenger strategy for High 
Energy Astrophysics 
A very successful line of ApP research

๏ Outstanding science from IceCube & MAGIC;  
➡  IceCube data analysis on cosmic ray sources and dark matter;coordination of IceCube-

Auger-Telescope Array joint analysis 

➡ IC310 VHE flare (Science, 11/2014): very fast variability indicates emission region << than 

event horizon. Incompatible with Fermi shock acceleration in the jet but pulsar-like 
emission 


➡ Crab: First TeV pulsed and bridge emission in 50-400 GeV.

➡ Detection of VHE emissions from farthest sources (gravitationally-lensed AGNs with z∾1). 


๏  CTA high scientific potential (Astrophysics and New Physics) 
➡ R&D and prototype construction of Digital cameras with PMTs and SiPMs (inheritance from 

FACT experience)

➡ FACT proves longterm stable and reliable operation of SIPM based camera; MWL 

campaigns for Mrk421 and Mrk501

teresa.montaruli@unige.ch



Outstanding science of IceCube/CTA
• The discovery of  IceCube of a diffuse flux of cosmic neutrinos, to which we substantially contributed, 

inaugurates a New Astronomy. IceCube is an extremely successful ApP experiment.

• IceCube/IceCube-Gen2 has great potential in neutrino physics: 

1. coming results on neutrino sterile  
2.  5200 events for standard oscillation at 10 GeV contour approaching T2K one. 
3.  PINGU will reach 1 GeV


• CTA will bring the highest energy astronomy (related to the most violent processes in the universe and 
the most powerful accelerators) to the precision era and to the open access domain of Science Data. 


• The CHIPP swiss community participates and wish to continue to work in the World Wide First class 
Observatories with responsibility roles.


• The construction project involves R&D on electronics & new photo-sensing techniques 
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CTA / Icecube 

Scientific output
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Meeting Name Participants Date

Texas Symposiun 500 13-18/12/2015

IceCube Plenary 250 14-19/9/2014

MANTS - Global Neutrino Network 120 20-21/9/2014

SWAPS 2014 70 11-13/6/2014

2nd 75 24-26/3/2014

7th SST-CTA meeting 45 16-18/12/2013

Experiment Refereed papers Proceedings of group Year

IceCube
13 6 2015

11+1 few authors 2 2014
20+1few authors 2 2013

MAGIC/
FACT

7 5 2015
16 4 2014
5 10 2013

CTA
1 3 2015
3 7 2014

4+(2 in prep) 4 2013

Strategy Workshop on AstroParticle in Switzerland 2014

SWAPS 2014
13-15 June 2014 
Hotel de Cartigny 
Geneve 

Organizing Committee: 
• L. Baudis           UNIZH 
• A. Blondel        UniGE 
• A. Ereditato      LHEP 
• G. Meylan         EPFL 
• T. Montaruli      UniGe 
• M. Pohl               UniGe 
• A. Refregier      ETHZ 
• A. Rubbia           ETHZ 
• M. Schumann   UniBE 

Local committee: 
• T. Montaruli 
• J. Aguilar-Sanchez  
• D. della Volpe 
• R. Walter  
• S. Vallecorsa

For contacts and info:  
swaps-2014-info@cern.ch

Secretariat: 
• C. Blanchard

Science 342 (2013) 
Nature 484 (2012)Average of 2 grand public seminars/year



Surface Veto

cosmic neutrino 
(detected 2014)

4 yr HESE
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4 yr HESE

-2:58 ± 0:25

64 events above 60 EeV in 1347 d



IceCube-PAO-TA
Evidence of correlation between UHECRs and IceCube highest neutrinos (paper in 
preparation): 3.1σ post-trial (A. Christov, UniGE)
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*IceCube	
  Preliminary*

WIMP	
  from	
  the	
  Sun	
  results	
  (M.	
  Rameez,	
  UniGE)

Ψ	
  =	
  Angle	
  from	
  
Sun

	
  3	
  year	
  result	
  in	
  preparation

Spin	
  dependent



CTA Achievements 
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CTA&consor1um&overview&

26#September#2014# Consor2um#Board#Mee2ng#(Catania)# 6#

5&con1nents&
29&countries&
89&par1es&
181&ins1tutes&
1218&members&(413&FTE)&



Swiss roles
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ISDC coordinates DAQ in ACTL and 2 
sub-WP of Observer access.  

SST-1M Telescope  
Project Leader: Prof Montaruli 

Project manager:Dr. D. della Volpe 
Members of Project Committee

U. Straumann & SERI 
repres. X. Reymond
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South Site decision !
July 2015

First telescope on site July 2016

Site infra schedule now to Q3/2017



COST (project cost books re-evaluated by PO)
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Swiss solutions are cost effective

South INFRA: 39.5 Chile, 44.5M Namibia!
North: 15.5M!

    

SST-1M ASTRI GCT
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CTA Sensitivity
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CTA pointing precision
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DM searches with CTA 
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Emmanuel Moulin                                          CTA meeting, Zürich  2009                 

  DM searches: 4 pillars for discovery
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The identification of DM is a multi-faceted problem which requires the 
synergy of four complementary approaches


E. Moulin – DM and GC KSP report – Turku 2015- 

sensitivity to axions due to axion-gamma-
rays oscillations!
!

- Great possibility to discovery DM from Galactic Centre!
- CTA is the unique player in some parameter space regions!

- CTA has good prospects for reaching WIMP models with 
thermal relic cross section for masses > 200 GeV!

- First time ever that natural scale for the cross section can 
be probed!

- CTA will be the lonely player for TeV DM!
- Besides detection, identification is possible!

- CTA will be complementary to LHC/direct searches



CTA Achievements: SST-1M and FlashCam 
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!
University of Science 

and Technology

Institute of Nuclear Physics 
Polish Academy of Science (PAN)  

Centrum Badań Kosmicznych!
Space Research Centre

Nicolaus Copernicus 
Astronomical Center

SST-1M Consortium: 27 FTE 
(in 2015: Ireland, Ukraine, Czech joined) ~4 FTE



FlashCam in Zürich

17

!
The camera has been installed yesterday in Berlin on the MST 
prototype with a fully operative electronics cluster of 144 pixels. 



The SiPM camera
• SiPM based PDP separated from the Fully digital trigger and readout (High-

speed/High-throughput)

• Pioneered by FACT/ETHZ & ISDC
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