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Abstract
Due to interactions between cosmic rays and the dense magnetized gas in mo-
lecular clouds, non-thermal radiation will be amplified if molecular clump is
located close to SNR enough . In this work, we re-analyzed the 14 years Fermi-
LAT data for several SNRs that may interacting with molecular clouds, such
as HESS J1912+101, RX J1713.7-3946 and G150.3+4.5. The SED results show
that the spectral index in the regions filled with molecular clouds will be sof-
ter, and these sources have significant energy-dependent morphology (The whole
area, not just the extended SNR). We suggested that the gamma-ray excess co-
mes from different physical processes in different areas of the same source.

Fermi-LAT Data Reduction
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Method

The mass of the molecular complex can be calculated from:
M = µmHD2∆ΩpxXCO

∑
px

WCO ∝ NH2, (1)

where µ is equal to 2.8 if a relative helium abundance of 25% is assumed, mH is
the mass of the H nucleon, NH = 2NH2 represents the column density of the
hydrogen atom in each pixel, and ∆Ωpx corresponds to the solid angle subtended
for each pixel in the map(square binning of 0.125 per side). Assuming that the
shock-cloud interaction site is far away from the shock front and CRs is released
at the time of the SN explosion, the distribution of the escaped protons follows:

Np(E, rs, T ) = Q(E)
[4πD(E)T ]3

2
exp

 −r2
s

4D(E)T

 (2)
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