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Air Shower Reconstruction

Amenomort, PRL 123 051101 (2019)
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Measurement of # of mMin AS A g CR discrimination
DATA: February 2014 - May 2017 Live time: 719 days
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GammaRay Selection
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Muons can penetrate underground
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Standard muon cutSAM< 2.1x 103 Sr12 A Optimized for the gammaay pointlike source
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Data/MC Comparison

~ # of muons at the cut value

Observed # of muons

Rm< 1A glike
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First Detection of Sub-PeV g(5.6s)
Other detected sources in 100 TeV region
V G106.3+2.7Amenomoret al., Nat. Astron, 5, 460 (202§)

er of events

V' Cygnus OBl enomoret al, PRL, 127, 031102 (2021)
V Cygnus OB2

V HESS J18413 Amenomoret al.,ApJ 932, 120 (2022)
V HESS J184¥0 Amenomoret al,ApJ 954, 200 (2023)
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https://journals.aps.org/prl/abstract/10.1103/PhysRevLett.123.051101
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Tight muon cut SMM<2.1x104Sr12 A One order magnitude tighter than the Crab analys
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a) 100 < E(TeV) < 158

Amenomori et al., PRL 126, 141101 (2021)

Gamma-ray-like events
after the tight muon cut
in the equatorial coordinates — R

Blue points:
Experimental data
Red plus marks:
known Galactic TeV sources

>398TeV(1(F° TeV)
38 events in ouFoV
23 events irb| < 1@
16 events inb| < &



https://journals.aps.org/prl/abstract/10.1103/PhysRevLett.123.051101
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Latitude Profile -

Amenomori et al., PRL 126, 141101 (2021)
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https://journals.aps.org/prd/abstract/10.1103/PhysRevD.98.043003
https://journals.aps.org/prl/abstract/10.1103/PhysRevLett.123.051101

Correlation between UHE grays above 398 TeV

and 60 galactic sources from TeVCat catalog

I ncluding UNI D, PWN ,

excluding GRB, HBL, IBL, LBL, BL Lac, AGN,
Blazar, FSRQ, FRI, Starburst)

V No excess around known TeV sources
V Event distribution is consistent with
diffuse model
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\_ Strong evidence for sub-PeV o rays induced by cosmic rays ) s




Amenomori et al., PRL 126, 141101 (2021)
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After excluding the contribution from the
known TeV sources (within 0.5 degrees)
listed in the TeV source catalog

\

The measured fluxes are overall consistent
with Lipari és dif fus
assuming the hadronic cosmic ray origin.
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Significance (o)

Fang & Murase
ApJ 919, 93 (2021)

=== Continuous Model, HAWC (2021)
—— Burst Model, HAWC (2021) w. Ej, ax

A

74 U.L. from IceCube (2019) +“\
§ ARGO (2014)
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4 events above 398 TeV detected within 4°-radius-circle from the Cygnus

cocoon which is claimed as an extended source by
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YBJ/HAWC/LHAASO and also proposed as a candidate of the PeVatrons.
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https://journals.aps.org/prl/abstract/10.1103/PhysRevLett.123.051101

LHAASO Diffuse Gamma Rays

Region of Interest
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LHAASO flux is a few times lower than Tibet flu

LHAASO conservatively masks most of reto?r.

A This discrepancy can be explained assuming
diffuse gamma ray latitude profile.

Z. Cao et al(LHAASOCollob.) PRL, 131, 151001 (2023) K. Fang & K.Murase ApJ, 957, L6 (2023)
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