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BRIEF FACTS 

THE ICECUBE COLLABORATION (MAY 2015)  
 
•  scientists and engineers at 44 institutions world-wide (12 countries) 
•  ~ 315 people 
•  core: 15 institutions who worked out the original IceCube proposal in 1999 
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BRIEF FACTS 

THE ICECUBE COLLABORATION (OCTOBER 2015)  
 
•  scientists and engineers at 45 institutions world-wide (12 countries) 

•  MIT accepted in May 
•  ~ 315 people 
•  core: 15 institutions who worked out the original IceCube proposal in 1999 
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  Ins,tu,ons	
  



Collabora,ve	
  Countries	
  –	
  Physics	
  Group	
  

21 US 
18 Europe 
Canada (2), Japan, New Zealand, Australia, S. Korea 



Collabora,ve	
  Ins,tu,ons	
  –	
  Physics	
  Group	
  



BRIEF FACTS 

THE ICECUBE COLLABORATION (OCTOBER 2015)  
 
•  scientists and engineers at 47 institutions world-wide (12 countries) 

•  MIT accepted in May 
•  Rochester and Marquette accepted in October 

•  ~ 315 people 
•  core: 15 institutions who worked out the original IceCube proposal in 1999 
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BRIEF FACTS 

THE ICECUBE COLLABORATION (OCTOBER 2015)  
 
•  scientists and engineers at 47 institutions world-wide (12 countries) 

•  MIT accepted in May 
•  Rochester and Marquette accepted in October 

•  ~ 315 people 
•  core: 15 institutions who worked out the original IceCube proposal in 1999 

GOAL 
 
•  ORIGINAL: design and build the IceCube Neutrino Observatory 
•  PRESENT:  exploit it for science  

      – primarily study of high-energy ν’s from cosmic sources 
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LHC 

ICECUBE SCIENCE 

•  ASTROPHYSICS  
     - point sources of ν’s (SNR, AGN … ), extended sources 
     - transients (GRB, AGN flares …) 

     - diffuse fluxes of ν’s (all sky, cosmogenic, galactic plane …)   
•  COSMIC RAY PHYSICS 

 - energy spectrum around ”knee”, composition, anisotropy 

•  DARK MATTER 
      - indirect searches (Earth, Sun, galactic center/halo) 

•  EXOTIC SOURCES OF ν’S    
      - magnetic monopoles 

•  PARTICLE PHYSICS   
 - ν oscillations, sterile ν’s 

     - charm in CR interactions  
 - violation of Lorentz invariance 

•  SNe (galactic/LMC) 
 

•  GLACIOLOGY 	
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BRIEF FACTS 

THE ICECUBE COLLABORATION (OCTOBER 2015)  
 
•  scientists and engineers at 47 institutions world-wide (12 countries) 

•  MIT accepted in May 
•  Rochester and Marquette accepted in October 

•  ~ 315 people 
•  core: 15 institutions who worked out the original IceCube proposal in 1999 

GOAL 
 
•  ORIGINAL: design and build the IceCube Neutrino Observatory 
•  PRESENT:  exploit it for science  

      – primarily study of high-energy ν’s from cosmic sources 

«  many individuals and institutions across the collaboration contributed to 
the development and construction of IceCube  

 
                – and contribute to the science output  
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DOM mainboards 

– designed and delivered by 

5160 DOMs assembled &  
verified at three production sites 

Stockholm/Uppsala 

DESY 

PSL at Stoughton, WI 

IceTop tanks &  
freeze control units  
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DETECTOR OPERATIONS 

«  IceCube was completed in December 2010 
«  continuously producing high quality science data 

«  detector operations is a collaborative effort  
 – organized via IceCube Coordination Committee 

  – all main functions represented 
              – most positions filled by collaboration experts 
 
•  detector M&O 
•  computing & data management 
•  triggering & filtering 
•  data quality, simulation & reconstruction tools 

Erik Beiser, Stephan Richter, Dag Larsen, Ian Rees 

 livetime > 99.5% 
    – thanks to the winter-overs 
       AND the DAQ s/w team 
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PHYSICS ANALYSIS 

«  physics analysis organized in working groups 
   – diverse science topics 

 
•  teleconferences on a weekly / bi-weekly basis 
•  in person twice a year at collaboration meetings 
           – tricky logistics – nevertheless 1-2 meetings/day 
 
« weekly analysis calls chaired by the analysis coordinator 
 
•  all mature analyses & results presented 
•  decisions to show at conferences / publish 

current analysis coordinator 
Erik Blaufuss, UMD 
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COLLABORATION GOVERNANCE 

GOVERNANCE DOCUMENT 
•  developed at the very outset 
•  amended regularly, as needed 

«  the main decision making body is the Collaboration Board 

authority over 
 
•  science policy and goals 
•  membership 
•  data access 
•  publication 
•  conference presentations 
•  analysis working groups 
•  education and outreach 

«  each IceCube inst. Represented on CB - # votes depends on # PhDs 
«  Early Career scientists (< 7y after PhD) – 2 repr. / 1 vote 
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COLLABORATION GOVERNANCE 

«  ICB is chaired by the Spokesperson 
«  elected by the majority vote of all PhD scientists in the collaboration 

represents the collaboration 
 
•  the scientific community 
•  general public 

communicates with 
 
•  host institution 
•  IOFG 

Advisory to the Spokesperson: 
«  Deputy spokesperson 
«  EXEC committee – advisory to the spokesperson 

 – EC includes major groups, functions 

ICB meets in person twice a year at collaboration meetings – telecon’s as needed 
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COLLABORATION GOVERNANCE - PUBLICATIONS 

«  over 50 talks at conferences per year, mostly international 
«  IceCube Master Class 

«  alphabetic authorlists 

«  The Governance Document establishes procedures for 
 

•  publication of science results 4  pub. comm. (chair + 9) 
•  presentation at conferences 4  speakers comm. (chair + 3) 
•  education & outreach efforts 
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IceCube	
  

In	
  2015	
  
•  17	
  papers	
  subm.	
  or	
  published	
  
•  5	
  papers	
  since	
  May	
  
•  3	
  under	
  journal	
  review	
  	
  
•  14	
  at	
  various	
  stages	
  	
  
	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  of	
  collabora,on	
  review	
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"Evidence	
  for	
  Astrophysical	
  Muon	
  Neutrinos	
  	
  
	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  from	
  the	
  Northern	
  Sky	
  with	
  IceCube”	
  	
  

PRL	
  115,	
  081102	
  (2015)	
  	
  
“A	
  combined	
  maximum-­‐likelihood	
  analysis	
  of	
  the	
  high	
  

energy	
  astrophysical	
  neutrino	
  flux	
  measured	
  with	
  IceCube”	
  	
  
ApJ	
  809,	
  98	
  (2015)	
  

“Search	
  for	
  astrophysical	
  tau	
  neutrinos	
  in	
  
three	
  years	
  of	
  IceCube	
  data”	
  
	
  	
  Submi[ed	
  to	
  PRD	
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PUBLICATIONS 
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RAPID PUBLICATIONS 

the	
  highest	
  energy	
  neutrino	
  ever	
  	
  	
  
observed	
  in	
  IceCube.	
  
	
  
deposited	
  energy	
  2.6±0.3	
  PeV	
  
	
  
detected	
  on	
  June	
  11,	
  2014	
  

ATel including: energy, direction, ang. uncertainty, prob. atmospheric   



Papers published in peer-reviewed journals: > 80 (since 2000) 

PUBLICATIONS 

… 
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«  strategy in place for public sharing IceCube data 
 
•  NOT trivial 
•  data from the detector NOT immediately usable   
    to the general scientist 
 
ü  several data sets on the web 
ü  accessible over IceCube public web pages  

«  All results are published  
   – on the arXiv – Open Access 
   – AND in highly regarded international journals 
 
•  Science, Nature, Phys. Rev. Lett., Phys. Rev. D 
•  Astroph. Journal, Astropart. Phys. Journal etc. 

PUBLICATIONS, DATA SHARING 



•  Deutsches	
  Elektronen-­‐Synchrotron	
  (DESY)	
  
in	
  Zeuthen,	
  Germany	
  	
  

•  Friedrich-­‐Alexander-­‐Universität	
  Erlangen-­‐
Nürnberg	
  (FAU),	
  Germany	
  	
  

•  Niels	
  Bohr	
  Ins,tutet	
  in	
  Copenhagen,	
  
Denmark	
  	
  

•  RWTH	
  Aachen	
  University,	
  Germany	
  
Universiteit	
  Gent,	
  Belgium	
  	
  

•  Universität	
  Mainz,	
  Germany	
  	
  
•  University	
  of	
  Delaware	
  in	
  Newark,	
  US	
  
•  Université	
  Libre	
  de	
  Bruxelles,	
  Belgium	
  
•  Vrije	
  Universiteit	
  Brussel,	
  Belgium	
  	
  
•  WIPAC	
  at	
  University	
  of	
  Wisconsin–

Madison,	
  US	
  	
  	
   

high	
  school	
  student	
  interested	
  in	
  science	
  
•  meet	
  IceCube	
  researchers	
  
•  work	
  with	
  interna,onal	
  partners	
  
•  analyze	
  actual	
  IceCube	
  data 

ICECUBE MASTER CLASS – GREAT SUCCESS 
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ICECUBE-GEN2 

•  seeking to build on IceCube’s success 
 
•  propose to enhance IceCube’s science reach 

exploit the huge flux of 
atm. ν’s to determine the 
neutrino mass ordering 

1 Gt → O(10 Gt) detector  
to resolve the question of  

cosmic ν’s 

in the high energy domain / low energy domain 
 

	
  
•  new collaborating institutions F IceCube-Gen2 proto-collaboration 
•  founding meeting on April 27 

•  IceCube	
  ins,tu,ons	
  
•  PINGU	
  ins,tu,ons	
  –	
  Manchester,	
  Queen	
  Mary,	
  Tokyo	
  
•  new	
  ins,tu,ons	
  –	
  MIT,	
  Columbia,	
  Notre	
  Dame	
  
•  interest	
  from	
  	
  MPI	
  Munich	
  Astro-­‐par,cle	
  physics	
  Dept.	
  	
  
•  Interest	
  from	
  Karlsruhe	
  Ins,tute	
  of	
  Technology	
  

Goal: work out a successful proposal to ensure US and international funding 

IceCube	
  Collabora,on/	
  Olga	
  Botner	
   24	
  SAC	
  Mee,ng,	
  October	
  2015	
  



«  IceCube is the world-leading observatory for high-energy neutrinos 
 
«  it produces unique results 
 
«  this has only been possible due to outstanding efforts of  
    the IceCube collaborators and the continuing support of the  
    funding agencies in the member states 

«  transitioning towards a rapid announcement/response phase  



SUMMARY 
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ICECUBE COLLABORATION REPORT 

SAC Meeting, October 2015 

Olga Botner 


