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Physics

CRN
Science

® High Energy Astrophysics:
What objects in the
universe accelerate
particles to the highest Astrophysics near
energies? What SIACKHOIES
mechanisms are at play?
How and when are cosmic
rays and neutrinos
produced at these sites?

Jet & Shock

Astrophysics

® Fundamental Physics:
Exploring physics at high
energies, over long
baselines produced in

cosmic accelerators <= High Energy Astrophysics
Fundamental Physic ol
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Cosmic Ray and Neutrino § af% 3
Science Interest Group (CRNSIG) eV,

universe :

® Community-led forum to address open science questions related
to the Physics of the Cosmos and Cosmic Rays and Neutrinos

¢ Goals:
® Provide quantitative metrics and assessments to NASA of oo Fags oot NASA Godoars
current and future needs of the cosmic-ray and neutrino

astrophysics community

® Assess science gaps and technology gaps related to CRs and
Neutrinos

® Provide input from the science community to the Physics of the
Cosmos Program

Image: Jelly Fish Nebula (IC 443) source

|Join! Send email to CosmicSAG-join@lists.nasa.gov with Subject="join" | F O NOAG / AURA/

NSF, JPL-Caltech/UCLA


https://www.nasa.gov/mission_pages/GLAST/news/supernova-cosmic-rays.html
https://www.nasa.gov/mission_pages/GLAST/news/supernova-cosmic-rays.html
https://svs.gsfc.nasa.gov/12989
https://svs.gsfc.nasa.gov/12989
mailto:CosmicSAG-join@lists.nasa.gov?Subject=join

CRN SIG Activities

Community Forum for Cosmic Rays & Neutrinos within NASA

e Assess cosmic ray and neutrino science topics within NASA’s portfolio
o ldentify Science Drivers, Tech Gaps & Connections
o Connect CRN to strategic goals (such as TDAMM)

o Understand the unique role that space-based observatories play, particularly when working
within the landscape of the broader cosmic ray, neutrino, and multimessenger observatories

o Community planning for future missions and science drivers
e Regular webinars on CRN Science topics

e Conferences and community engagement (ICRC, APS, AAS)
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C R N S I G We b I n a rs Probe of Extreme Multi-Messenger Astrophysics (POEMMA)
® Fluorescence detection from space, building on expertise of JEM-EUSO program

® Two science cases: UHECR and neutrinos, both with full sky coverage

® Complementary to ground arrays in many aspects: technology, space vs. ground, ...

Rece nt To p i cs POEMMA-Stereo POEMMA-Limb

® Ultrahigh Energy Cosmic Rays \, b3

and the Snowmass Study _see ~_ Galactic Cosmic-Ray Nuclei
Searches

® Ultrahigh Energy Neutrinos with

! ' X X CRN SIG Co-
14:00 - 14:05  Brief Introduction Chairs

Balloon-Borne Missions

8
14:05-14:25  Recent Advances in Astrophysics of Cosmic Rays foskaenke

University)

[ i m
I n d I reCt d a r k atte r S e a rC h eS 14251445 Recreating on Earth: GCR Interactions with the Interstellar Medium Priya Ghosh
S o : (NASA GSFC)
. . . .
W I t h m I nt I n | I 14:45.15:05  Features in the Spectra of GCR Nuclei as Measured by the Calorimetric Nick Cannady
- . Electron Telescope (CALET) on the ISS (NASA GSFC)

525 km
LN

15:05 -15:25 Measuring the Abundances of Heaviest Elements with SuperTIGER and Wolfgang Zober
: N TIGERISS (WUSTL)
. .
® Galactic cosmic rays
15:25-15:45  The Status and Future Plan for HELIX (Queen’s
University)

15:45 -16:00 Open Discussion

https://science.nasa.gov/astrophysics/programs/physics-of-the-cosmos/c
ommunity/crn-sig/




NASA Platforms

relevant for Cosmic Rays & Neutrinos

e Cosmic ray and neutrino observatories have been very
successful with space-based instruments with a variety of

platforms

¢ Balloons: long-duration, superpressure

e International Space Station (planned to be
decommissioned)

e | arger (Pioneers) missions: balloons, cubesats, & ISS

e New!: Lunar orbiter, lander capabilities

¢ CRN experiments can be standalone small missions or
stepping stones to larger probe class missions

¢ Maintaining and strengthening small missions
(balloons, APRA missions, Pioneers) is vital to our SIG

Example study from Scientific Balloon Roadmap Program Analysis
Group (Balloon Roadmap PAG): ARoadmap For Scientific
Ballooning 2020-2030 arXiv:2210.01198



https://arxiv.org/abs/2210.01198

efit . ; National Aeronautics and
d Space Administration

=y | ASTROPHYSICS

b ' o ; : NUSTAR
“IXPE - I e
® CUTE 5 e, e 2010 FLEET
1990
. ; =N ‘
B0 |
& EUCLID  XMM-NEWTON GEHRELS SWIFT
e 2000
®ISPARCS AR _ . :
® SPRITE ' ) '
® PUEO
@ XRISM : © BLACKCA mem | ANDOLT
mem PANDORE AN TIGERS PIONEERS & CUBESATS
mem STARBURST @ MANTIS ®POEMM
KEY ‘ : o
@ INTERNATIONAL PARTNER LED @ FORMULATION g : :
Ii+Il 1SS INSTRUMENT " @ IMPLEMENTATION 2025 @ ULTRASAT . ‘ PROBES TRADITIONAL MISSIONS
o SMALLSAT @ OPERATING ~ B
© CUBESAT EXTENDED # ARIEL @ LISA

@ BALLOON



Cosmic Ray & Neutrino NASA Missions

Recent & Ongoing Upcoming Planned

* Ifallfll(j%r(])S:SPB ® Balloons:  ® Satellites:
. HELIX * PBR* * POEMMA
® GAPS ® GRAMS
® PUED’ * ADAPT
® |SS: o ISS:
® AMS-02 '
® TIGRESS* *Contributions at the

APS Global Summit!

Goals: Provide a community forum for CRN projects across missions, platforms. Plan for the
future. And provide feedback to NASA via decadal survey process, science & tech gaps.




Upcoming Activities
CRNSIG 2026-2027

® Regular meetings to plan for decadal survey, tech gaps, & science gaps
[ Bi_e_nt_ify possible Science Analysis Groups within CRNSIG to provide report to NASA Astrophysics
ivision
® Meetings on cross-section measurements at AAS
® \Webinar topics:
O March 25: TDAMM and its connection to neutrinos and cosmic rays

O CRN platforms and future missions [balloons, lunar, cubesats, flaglets]

® Encourage members to attend the Innovation for Astrophysics Missions Workshop
May 27-28 2026 to start planning for Astro2030



Su m mary Join! Send email to CosmicSAG-join@lists.nasa.gov with
H .t:ll' H 1
CRN SIG Subject= Jon

® Welcoming community forum related to CRNSIG missions within PhysPAG

O Webinars, conferences, discussions offer opportunity to inform NASA of broad interest in
the science community in cosmic ray and neutrino science

® Community Organization for the next Decadal Survey:
O Advocate for the importance of Cosmic Ray and Neutrino science in NASA’s portfolio
O Consider all possible platforms (balloons, lunar, satellites, ...)

O Vital role of small missions: Many of our CRN missions are small, but play an important role
in advancing the science.

O Science and technology gaps serve as important mechanisms for the community to
motivate future missions



mailto:CosmicSAG-join@lists.nasa.gov?Subject=join

