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~_Tibet Air Shower Array
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O Tibet, China (90.522°E, 30.102°N) 4,300 m a.s.l.

O scintillation counters 0.5 m2 x 597
O area ~65,700 m2 -
O angular resolution  ~0.5°@10TeV o
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O energy resolution ~40%@10TeV
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Water Cherenkov Muon Detector Array
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SNR G106.3+2.7 observed by VERITAS & Fermi
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» Distance 0.8 kpc =» SNR size 14 pc x 6 pc
> PSR J2229+6114: E = 2.2 x 1037 erg/s, age 10 kyr
» Centroid of GeV & TeV y emission coincident with the molecular cloud location
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SNR G106.3+2.7 observed by HAWC
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> Source location consistent with the location of PSR J2229+6114

as well as the molecular cloud
» Measured the y-ray spectrum from 40 TeV up to 100 TeV



Declination (deg)

SNR G106.3+2.7 observed by Tibet ASy (this work)

ignificance map > 10 TeV
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» Tibet source position: R.A. =336.82°%+0.16°

Dec = 60.85°#*0.10°

@ coincident with the molecular cloud location
@distant from PSR J2229+6114 by 0.44°
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Angular distribution > 10 TeV
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» Fitting with Gaussian: Aexp

Gpse = 0.35° from MC simulation
Cpy7: Source extension

= Gy = 0.24°%+0.10°

consistent with previous results

VERITAS: 6, = 0.27°%£0.05°, ¢, = 0.18°*0.03°
Fermi: 0.25°-radius disk

HAWC: <0.23° (90% C.L. 7



SNR G106.3+2.7: energy spectrum
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» Estimate parent particles’ spectrum < E~* exp(—E/E.,:)
using naima package

o Eew (TeV) W, (10" erg) B (uG) x*/ndf

leptonic  2.3070%8 19073 1.473% 8.673% 12.8/15

hadronic 1.797005  49973% 5.0707 —  13.0/14 (3% assuming target gas density = 10 / cm3)

(¥¢ W,,,: total electron/proton energy > 10 MeV/> 1 GeV)

» Difficult to clarify y-ray emission mechanism (leptonic/hadronic)
based on energy spectrum alone 8



Discussion

Hadronic model

> Protons accelerated by SNR shock interact with molecular cloud gas = 70 mp 2y
» E..~0.5PeV

Leptonic model

» Inverse Compton scattering of ambient photons by electrons injected by PSR J2229+6114
» E..:~190TeV, B~9 uG
» W, ~1.4x10% erg: only 2% of energy released by PSR J2229+6114 during its age of 10 kyr
98% used for B amplification ™ B should be much stronger than 9 pG
— What if pulsar age is 1 kyr?
Diffusion length of 1 TeV electrons ~ 1.7 pc =0.12° during 1 kyr
=) inconsistent with the location of the 10 GeV y-ray emission
observed by Fermi

Hadronic model is favored




Summary

v-ray observation of SNR G106.3+2.7 with the Tibet Air Shower Array

» Centroid of y-ray emission above 10 TeV
consistent with the molecular cloud location
distant from PSR J2229+6114 by 0.4°

» Source extension oy =0.24°+0.10°

» Hadronic model is favored

» Cut-off energy of proton spectrum E_,, ~ 0.5 PeV

Please refer to:

Thank you
for your attention!



