
Observation of sub-GeV Atmospheric γ rays on 
GRAINE 2018 Balloon Experiment & Comparison with HKKM 
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✓Precise observation of cosmic γ rays with a 
balloon-borne emulsion telescope

✓Succeeded in GRAINE’s first detection and 
imaging (world's highest angular resolution) 
of γ-ray source, Vela pulsar 

✓Atmospheric γ rays are the main background of observation 
also used as verification data for the amount of π0 (≒ν) 
produced from CR interaction at high altitudes.

✓Atmospheric γ-ray spectrum (0.1-1 GeV) 
on GRAINE 2018 flight data

~ 0.1 GeV: 
Unexpected 
deviation of latest 
HKKM model 
(under 
investigation)

~ 1 GeV: 
Smooth 
connection with 
Multi-GeV 
measurement

Star cameras
(attitude monitor)

2.5m2 per gondola

PI-weight: 700kg

x2 gondolas
≒GRAINE2018 x13

1.25-m2

Telescope Unit

@Alice Spring, AUS
May.-Apr. 2022
>15 h, 2 flights

GRAINE-Next 
in 2023 

(approved)

✓Large-scale 
observation in 
the next flight, 
for observation of 
GeV band, etc.

Balloon Exp. in 2018
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,which is used
 for the atmospheric 

neutrino flux calculation.
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