Discovery of GeV emission from the direction of
the luminousinirared galaxy NGC 2146
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Motivation Results and discussion

Ackermann et al.(2012) examined a sample of 64 Results: By searching for high-energy gamma-ray emission from the 7 best candidate galaxies
dwart, spiral and luminous and untra-luminous for LAT detection beyond the Local group (ACK12), we found significant high-energy gamma-ray
infrared galaxies using three years of data col- emission above 100 MeV from a source spatially coincident with NGC 2146, the nearest LIRG galaxy:.
lected by the Large Area Telescope(LAT) on The significance of the detection is about 5.5 ¢. This is the first time that a LIRG galaxy has been
the Fermi Gamma-Ray Space Telescope(Fermi). detected by Fermi/LAT.

Four of them are detected at GeV Band with
TS value larger than 25. The promising 7 star-
forming galaxies beyond Local group are ex-
pected to be detected over a 10 year Fermi mis-
sion). We search for GeV emission from these
candidate galaxies.
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Galactic cosmic rays (CR) are accelerated by su-
pernova remnant (SNRs) shocks. CR protons
interact with the interstellar gas and produce
neutral pions (schematically written as p +p —
7Y + other products), which in turn decay into

camma-rays (7’ — v + 7). The high SN rate
in starburst galaxies implies high CR emissivi- as has been predicted in Thompson et al.(2007). We compare the ratio between the observed gamma-

ties, so they are predicted to be bright gamma- ray luminosity and total infrared luminosity of NGC 2146 with this limit ratio in lower left Figure
ray sources. The gamma-ray luminosity of star- (together with other LAT detected galaxies) and find that NGC 2146 lies close to this calorimeter
bursts depends not only on the CR intensity, but limit. Thus, we suggest that NGC 2146 is probably a "proton calorimeter".

also on the conversion efficiency of CR proton Discussion B: Correlation between the y-ray luminosity and total IR luminosity. As Figure lower
energy into pionic gamma-rays. This efficiency right, We fit the data with a simple power-law and find the relation

Discussion A: The ratio between the total gamma-ray luminosity and the total infrared luminosity
in the calorimeter limit is
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in turn depends on the ratio of the timescale of 7 7
pion production to the escape time of protons. 0.1=100GeV 1(39- 7720085 8—1000pum )1-285+0.058 (2)

Protons escape by advection in galactic winds erg s~ 10*erg s~

or by diffusion. A galaxy becomes a "proton

calorimeter" when the pion production time is

shorter than the escape time. 107 e 10 e
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Data selection Observations from 2008 Au- J * e T e i o _§1038 .

gust 4(MJD 54, 682) to 2014 April 4(MJD ol + f _ '

56,752). Photons with energy between 100MeV Vi way v

and 100 GeV, 10 degrees around optical position I R -
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of galaxy, with PZREP_SOURCE_ V15. R 10"
GeV Detection Performing the unbinned like- ot (198 )
lihood for each source. If TS of candidated
calaxy is above 25, then claim its detection.

It is found that NGC 2146 extends the quasi-linear scaling relation between the gamma-ray lumi-
nosities and total IR luminosities of star-forming galaxies to a higher luminosity, thus strengthening
the connection between massive star formation and gamma-ray emission of star-forming galaxies.
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