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CosmicSAG Activities 

 Committee formed April 2013 

 John Mitchel (GSFC), Igor Moskalenko (Stanford U), Angela 

Olinto (U Chicago) Chair, Eun-Suk Seo (U Maryland)  

 Goals of CosmicSAG 

 Provide an assessment to NASA HQ and the PCOS program 

office of the status and the current and future needs of the 

cosmic-ray astrophysics community. 

 Act as a focal point and forum for the cosmic ray community. 

 White Paper with Cosmic Ray vision for the next 

decade(s) 

 Gather input from Community 

 Survey current and future projects and missions and their 

science goals and coverage 

 Survey technology development needs for future progress in 

the field 
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 Gather input from Community 

 “June 2012”: open meeting at CR2012 requesting input 

from the community 

 Teleconferences and email input for further information 

gathering. 

 Discussion at ICRC 2013 

 Fall 2013: compile/write white paper. 

 January 2014: Circulate to the community for 

feedback 

 February 2014: Deliver white paper to PhysPAG (+ 

NAC) 

 Present white paper at April 2014 APS meeting. 
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http://pcos.gsfc.nasa.gov/sags/cosmicsag.php 



Cosmic Rays Recent Highlights - Space 
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Cosmic Rays Recent Highlights (Dec. 2012)  

 Voyager 1 reaches 'the magnetic highway’ 
 On its way to interstellar space 
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Cosmic Rays Recent Highlights (Feb. 2013)  

 Super-TIGER (Trans-Iron Galactic Element 

Recorder) breaks flight duration record: 55 days at 

127,000 feet  
 Increase on UltraHeavy Nuclei data by 1 o.o.m. to study 

composition and origin of Galactic Cosmic Rays 

 

 

 

 

 

 

 

6 PhysPAG 8/14/12 Angela Olinto 



Cosmic Rays Recent Highlights (Mar. 2013)  

 AMS (Alpha Magnetic Spectrometer) on the ISS 

announces first results 
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PRL 110, 141102 (2013) 
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Main Open Questions in CR Science  

 Origin of Galactic Cosmic Rays (GCR): 
 What are the accelerators? 

 What are they accelerating?  

 How do they propagate in the Galaxy? 

 Where is the Transition between Galactic & ExtraGalactic 
CRs? 

 Origin of ExtraGalactic Cosmic Rays (XGCR): 

 What are the accelerators? 

 What are they accelerating? 

 How do they propagate to Earth? 

 At what Energy COSMIC RAY ASTRONOMY begins? 

 How do Cosmic Rays Affect the Earth, the Solar 
System, the Galaxy, other Galaxies, and the 
formation of Stars and Galaxies? 
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Questions Related to CR Science 

 Indirect Dark Matter Searches 

 WIMP in the Galactic Halo: e+, e-; p, anti-p, γ,ν... 

 Probe of Particle Interactions above LHC energies 

 Ultrahigh Energy Cosmic Rays (UHECR) Ecm > 100 TeV 

 Ultrahigh Energy Neutrinos 

 Searches for Exotic Components of Matter: 

 antinuclei 

 strangelets 

 primordial black holes 

 

 

 

 

 

11 APS meeting 4/16/13 Angela Olinto 



PhysPAG 8/14/12 Angela Olinto 12 12 

Solar 

Influenc

e 

Galactic Cosmic Rays  
Extragalactic Cosmic 

Rays  

Voyager  

I & II 

ACE/CRIS 

PAMELA 

AMS 

Satellites 

ISS 

Balloon 

NOW 

Super-

TIGER 



PhysPAG 8/14/12 Angela Olinto 13 13 

Solar 

Influenc

e 

Galactic Cosmic Rays  
Extragalactic Cosmic 

Rays  

Voyager  

I & II 

ACE/CRIS 

PAMELA 

AMS 

Satellites 

ISS 

ISS-CREAM 

CALET 

Super-

TIGER 

Balloon 

by 2015 



PhysPAG 8/14/12 Angela Olinto 14 14 

Solar 

Influenc

e 

Galactic Cosmic Rays  
Extragalactic Cosmic 

Rays  

Voyager  

I & II 

ACE/CRIS 

PAMELA 

AMS 

Satellites 

ISS 

ISS-CREAM 

JEM-EUSO 

CALET 

Super-

TIGER 

Balloon 

by 2018 



Opportunities in Space 
 In Situ Measurements of Solar System 

 Voyager I & II 

 Ultra Heavy Nuclei 
 ACE/CRIS 

 Super-TIGER 

 Precise Measurements from GeV to TeV 
 PAMELA 

 AMS 

 CALET 

 Galactic Cosmic Rays up to the knee 
 CREAM, TRACER 

 ISS-CREAM 

 Extragalactic Cosmic Rays 
 JEM-EUSO 

 OWL/PATEL 
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Space Opportunities for  

Cosmic Ray Science 
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JEM-EUSO: Extreme Universe Space Observatory onboard Japanese Experiment Module  
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JEUSO-110025-01-E-TR-ZZZ 

since the mean distance to EAS and atmospheric absorption both increase. First few years of the 

then later to 

 

  

Figure 1-2. Artistic illustration of the JEM-EUSO telescope attached to the Japanese Experiment Module of the 
International Space Station, under nadir (left) and tilt (right) mode of observation. 

The JEM-EUSO telescope can reconstruct the incoming direction of the EECRs with accuracy 

better than few degrees. Its observational aperture of the ground area is a circle with 250 km 

radius, and its atmospheric volume above it, with a 60° FoV, is ~1 Tera-ton or more. The target 

volume for upward neutrino events exceeds 10 Tera-tons. The instantaneous aperture of JEM-

EUSO is larger than the Pierre Auger Southern Observatory by a factor ranging from 65 to 280, 

depending on its observation mode (nadir or tilted, Fig.1-3). 

JEM-EUSO, planned to be attached to JEM/EF of ISS, will be launched  in the JFY 2016 by 

H2B rocket and conveyed to ISS by HTV (H-II transfer Vehicle). 

 

 

Figure 1-3. Area observed by the JEM-EUSO telescope in one shot under 
 mode.  
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