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& U New Phenomena & new sources (>30)

f-x d d All kinds of HE objectso
ey SNR, Pulsar, PWN, YMC, binary, SBG,
GRB BOAT o y
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Observational Instruments

Instrument energy Effective sensitivity energy PSF FoV duty
range area (mQ) (milli—CUT) resolution (%) (°) (sr) cycle (%)

Fermi-LAT® 20 MeV - 300 GeV ~ 0.95 10 - 30 8- 18 0.15-3.5 ~24 ~ 60
_S HESS" 10 GeV - 50 TeV ~ 10° ~ 5 15 < 0.1 ~ 0.03 ~10
= MAGIC® > 50 GeV ~ 10° ~ T 16 < 0.07 0.02 ~18
= VERITAS? 50 GeV - 50 TeV ~ 10° ~ 5 10 - 15 0.08 -0.13  0.02 10-14

CTA-LST19 20 GeV - 300 GeV ~ 104 ~ 10 10 - 30 0.05-0.1  0.02 ~10
& AS~T) 10 TeV - 1 PeV ~ 7 x 10% ~ 200 20 - 40 ~ 0.8 ~ 2.0 90
; ARGO-YBJY 50 GeV - 10 TeV  ~ 0.8 x 10% ~ 300 >13 ~ 0.5 ~ 2.0 86
] HAWCH 100 GeV - 100 TeV  ~ 3 x 10% ~ 50 20 - 50 ~ 0.69 > 1.5 95
5 LHAASO-WCDA? 100 GeV - 20 TeV  ~ 0.8 x 10° ~ 12 ~33 0.2-0.84 ~20 95
O LHAASO-KM2A? 10 TeV - 4 PeV ~ 10 ~ 12 15 - 40 02-06 ~2.0 95

r  H.E.S.S. is the only one in southern hemisphere and finishedskly survey along the
Galactic plane using the pointing observational instrument
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FERMILAT & AGILE [laitezas
In space w/ wideFoV e

De Angelis, Mallamaci, arXiv:0805.05642

Sensitivity:10 erg/cm?/s
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Di f f us e rayaabaveld Gay A

LAT (10-500 GeV) Excess Map

KM2A (25-100 TeV) Excess Map
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Spatial Distribution on Longitudes and latitudes
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EnergyDistribution of GDE
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Origins of Galactic diffuse o rays
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Unresolved source population?
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Fermibubble
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7100+ Sources listed in FermiLAT catalogs{ F GL é )

TeVCaincreases from 270 sources to ~300 sources after LHAASO publish&2l new sources in its 3! catalog
Amongst them ~200 are in the galactic plane (|b]| <8 )

~50% of them are associated with known celestial objects, and others are unidentified. 8 unidentified can b
associated with GeV sources
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43 PeVatronsare discovered

U PhotonshavingEz>100 TeVare detected in the 43 sources significantly @ )
U The spectra of thePeVatronsare typically soft, w/ spectral index > 3.
U 8 of them have hard spectra so that there is no emission detected ir1D TeVband

Implication: Our Galaxy is full oPeVatrons the candidates of the origin of cosmic rays
around/above the knee

KM2A (>100 TeV) Excess Map
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The stars

The most fascinating objects: the Crab, Cygnus X, Galactic Center and RX 33948
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SEDoftheCrabo st andar d
& PeVatron

Zhen Cao etal.,LHAASQScience, p425-430, 2021

o LHAASO: (comparison)

. Covering 3.5 decades of energy e, Crab 2
. Agreeing with other experiments below h*p.‘
100 TeV —
. Self crosschecking between WCDA & 5 F s
KA e
o LHAASO: (discovery) : E
. Unique UHE SED o pa e
. APeVatronwithout ambiguity = ST
. Clear origin: a welkknown PWN 3 .t \
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foacd however é

r Onezone Leptonic Model nonnegl i gi bl e
el pbs o cfar gl y g e e cognl Z2ed asia oreas o

Challenge:1.4 PeVphoton must be emitted by2.8 PeVelectron impIyingZE~26% !

r
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https://arxiv.org/abs/2201.03796

Seems to be a plausible interpretation

' Relaxingthe tensionof 2.8PeVe | ect ronds accel erati on

r  Origin of CRs above the knee: a SupBeVatron? ! Stay tunedé
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r  Majority of sources in catalog 1. HAASO are found associated wi\WNe
*  The contribution to the origin of CRs above the knee is certainly not negligibllg Il



https://arxiv.org/abs/2201.03796
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G.C. and Cygnus X

G.C. Is the first indication oPeVatronusing 40 TeVphotons

Cygnus is emitting photons up to PeVis a bubble associated
with the local gas distribution in at lease

Strong core emitting a couple photons with E.~1.4 PeV

SuperPeVatron origins of 10PeVCRs ?!
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.{2016) RX J1713.7-3946, E > 250 GeV

HESS Collaboraiton 2018
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in low gas density environment
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