NANJING
UNIVERSITY

Supernova Remnant G106.3+2.7
— a likely proton PeVatron

Ruo—Yu Liu
Nanjing University

l ICRC 2021
i 12.07.2021 - 21.07.2021, ICRC 2021

------------

4
%F'. = I I I! —%Z=  (Online), Berlin, Germany




E? dN/dE (erg cm? 3'1)

NANJING
UNIVERSITY

Evidence of proton acceleration at SNRs
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» no evidence for PeV proton acceleration:
spectral cutoff/break below 10TeV
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DECLINATION (J2000)

1.4GHz - Radio Observation on SNR G106.3+2.7
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GALACTIC LATITUDE

GALACTIC LATITUDE
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confidence level of
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Blue: Atomic (HI) Cloud
Red: Molecular Cloud
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Head: Interacting with HI Cloud
Tail: Expanding into a Cavity

Gamma-ray coincident

with the molecular cloud
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Both leptonic and hadronic scenario work
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Nonthermal X-ray emission from SNR G106.3+2.7-Boomerang complex

Reg®  PLindex  Intensity® (erg cm— s~ ! arcmin™%) x2/MDOF

= - PS PWN 1.7+0.1 (1.14+0.11 x 103 307.6/303

8 : A : . N Fi HC 1.94+0.1 (1.34+£0.1) x 10~ ™ 734.9/606

8 -1 ; . ” : HX 2.24+0.1 (1.3+0.1)x 10 230.7/192
HS 2.0+0.1 (1.24+0.1) % 10~ 207.6/240

=) TX 2.4+ 0.1 (5.4+ 0.5) x 1012 1122.0/892

8 TS| 2.0+ 0.1 (7.24+ 0.4) x 10-15 98.8/113

,c_’ TS2  2.0+0.1 (5.7+ 0.3) x 10-15 181.5/166
oC 2.6 + 0.5 (1.3+0.9) x 10~ *° 399.6/364
OXl  4.5+0.7 (1.0+£0.8) x 10717 224.6/185
OX2 5.8+1.2 (1.9+ 1.8) x 1017 156.9/134
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Significant contrast of X-ray surface
brightness inside and outside the SNR

Ge, RYL, Niu, Chen & Wang 2021,
The Innovation, 2, 100118

See also Fujita et al. 2021 for analysis of Suzaku data
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PeV protons!
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Summary

The SNR G106.3427 — Boomerang complex resides in a particular

environment: Headl region is enveloped by dense HI cloud whileview in the xoy plane along LOS

the tail yegion is expanding into a low-density wind cavity = =
GPWN} (Shock front)

Nonthermal X-ray lemission in both head region and the tail

regiamuand the Sligface brightness profile implies the SNR
shock in?ﬁe_.t egmgrmaintains a high speed despite that it

IS probably éa@ya; middle _ e Ofiseveral thousand years.

X . P e : Y o 3
The X-ray spectrum in the tail region restricts the IC contribution

to the TeV emission above nd supports a hadronic

origin.of the 10-100TeV e his scenario is consistent

with the presence of a molecu a@oud in the tail region.
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Flux (ergcm™s )
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Age of the pulsar

Age of the pulsar T, _ (yr)
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Polarization
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