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GRAMS First Paper: (1901.03430, Astropart. Phys)

- A newly proposed project and an international collaboration has formed 

- First balloon experiment with a low-cost, large-scale, LArTPC detector, 
expandable to a satellite mission 

- First to target both astrophysical observations with MeV gamma-rays 
and dark matter searches with antimatter
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GRAMS = Gamma-Ray and AntiMatter Survey

LARTPC WORKS AS A PARTICLE TRACKER, CALORIMETER FOR ANTIMATTER 
COMPTON CAMERA, CALORIMETER FOR GAMMA-RAYS

https://arxiv.org/abs/1901.03430
https://arxiv.org/abs/1901.03430


MeV-gap

GRAMS MeV Gamma-ray Observations
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SINGLE BALLOON FLIGHT: AN ORDER OF MAGNITUDE IMPROVED  
SATELLITE MISSION: COMPARABLE (BETTER) TO FUTURE MISSIONS

Takahashi et al., 2013

Aramaki et al., 2020

MeV gamma-ray spectrum/line studies 
- Physics processes/nucleosynthesis 
- Multi-messenger astronomy 
- Indirect dark matter searches

Compton scattering process dominates in MeV 
Good energy & spacial resolution required 
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Possible DM detection reported in FERMI GCE, AMS-02 antiproton excess  
Background-free DM searches with low-energy antideuterons

GRAMS COULD FULLY INVESTIGATE FERMI GCE, AMS-02 ANTIPROTON EXCESS 
CURRENTLY EVALUATING ANTIHELIUM SENSITIVITY

GRAMS Antimatter survey
GAPS

AMS-02 Antiproton Excess 
Cui et al., 2016
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—   DM, mᵪ = 30GeV

LSP: Donato et al., 2008

Primary flux = DM annihilation/decay

GAPS first science flight scheduled in 2022

Fermi Dwarf Galaxy Observations 
Alvarez et al,. 2020 
Ackermann et al., 2015

Aramaki et al., 2020GRAMS
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Fermi Galactic Center Exces 
Daylan et al., 2016 
Abazajian et al., 2016 
Calore et al., 2015

BKG: Ibarra et al., 2013

—   background

Secondary flux = cosmic-ray interaction

GRAMS = next-generation experiment
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GRAMS Collaboration

2nd GRAMS Collaboration Meeting, July 2020

WE ARE EXPANDING OUR COLLABORATION! PLEASE JOIN US!

Barnard College 
Reshmi Mukherjee 

Columbia University 
Georgia Karagiorgi, Bill Seligman 

MIT 
Kerstin Perez 

SLAC -> Northeastern University 
Tsuguo Aramaki, Jon Leyva 

RIKEN 
Yoshiyuki Inoue, Naomi Tsuji, Hiroki Yoneda 

Rikkyo University 
Yuto Ichinohe 

UT Arlington 
Jonathan Asaadi 

University of Tokyo 
Hirokazu Odaka, Satoshi Takashima 

Theoretical support/advice 
Brian Metzger (Columbia U), Meng-Ru Wu (Academia Sinica) 

We are preparing for a Snowmass white paper.

t.aramaki@northeastern.edu


