
GRAMS Project
CRN-SIG ASTRA Initiative



What is GRAMS?
GRAMS = Gamma Ray and AntiMatter Survey

- First balloon/satellite mission to target both  
- Astrophysical observations with MeV gamma rays 
- Indirect dark matter searches with cosmic antinuclei

- First balloon/satellite mission with a low-cost, large-scale LArTPC 
(liquid argon time projection chamber) detector

- NASA Physics of the Cosmos suborbital mission
- Funded by APRA 2022 for the prototype flight



MeV Gamma-ray Observations with GRAMS
- Multi-messenger astrophysics

- GRBs, SNe, AGNs
- GWs, neutrinos 

- Particle acceleration
- Relativistic flows in SMBHs, 

pulsars, magnetars
- Nuclear lines from galactic 

center, classic novae, SNe, etc 
- r-process for the origin of heavy 

elements
- Indirect DM and PBH searchesSignificantly improved sensitivities 

with balloon/satellite 



Indirect DM Searches with GRAMS
GRAMS = Gamma Ray and AntiMatter Survey

- First balloon/satellite mission to target both  
- Astrophysical observations with MeV gamma rays 
- Indirect dark matter searches with cosmic antinuclei

- First balloon/satellite mission with a low-cost, large-scale LArTPC 
(liquid argon time projection chamber) detector

- NASA Physics of the Cosmos suborbital mission
- Funded by APRA 2022 for the prototype flight



Puzzling Excesses in Indirect DM Searches
- arXiv:2209.07426: Report of the Topical Group on Particle Dark Matter for Snowmass 2021 
- arXiv:2203.06859: Puzzling Excesses in Dark Matter Searches and How to Resolve Them: 
- arXiv:2203.06894: The landscape of cosmic-ray and high-energy photon probes of particle dark matter

How do we validate these results?



GRAMS Antideuteron Sensitivity

Extensively explore DM parameter space and validate Fermi/AMS-02 results



GRAMS Antihelium-3 Sensitivity

GRAMS could investigate a variety of DM models, complementary to AMS-02

Satellite mission at Lagrange point

DM model

Backgrond



GRAMS Detector Design

Large-scale, low-energy threshold LArTPC has been well-studied and widely- 
used in underground dark matter and neutrino experiments

LArTPC surrounded by plastic scintillators



Current Status and Future Plan
Recent achievements

- 2023: engineering flight, eGRAMS @Japan
- First LArTPC opeartion at stratosphere

- 2025: antiproton beam test @Japan
- 2026: prototype flight pGRAMS @Arizona

Future plan
- Late 2020s: First science flight (MeV gamma-ray observations)
- 2030+: Antimatter measurements at Antarctic
- Beyond 2030s: Satellite mission


