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Third EGRET Catalog
E > 100 MeV

A LMC # Active Galactic Nuclei
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o No association o Possible association with SNR or PWN
Pulsar Globular cluster + Starburst Galaxy
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+ Star-forming region
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+ Nova
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« EAS[EZ
ASy (4300m): 1990-2008
Milagro(2630m): 1999-2008

ARGO-YBJ(4300m):  2006-2013
ASy +MD(4300m):  2013-%4%>
HAWC(4100m): 2015-& 45
LHAASO(4410m): 2019?-2021-

« IACT
HESS(1800m): 2003-2012-& 4%
CANGAROO 111(160m): 2004-2008
MAGIC(2225m): 2004-2009-% 4>
VERITAS(1268m): 2007-£ 4%
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ClAnOrth2225m i 2



——

T v e v v‘“:. o - —_“:.-. i

et \\\ oo R eI . =R







P

o EAS[EZ
— iR ~0.5%

— REE: 1~0.1 Icrab
— W37 2sr

— IZ4THSE]: >90%
— AGN, ¥ JEiE, KKk X 34
e |ACT

— R ~0.06 JE.

— REUE:  ~0.7%Icrab

— 3% 3~5
(CTA) >7 %

— BATHfE: ~15%

— IR, /NI, AGN, #7r K
X F9 i

= vl =
Vi W |

Dec [Deg]

SNER S

ExF(>E) (TeV em?s™)
Q

-

0-14

- e

T TTEI

T T

:HHI!] T IHIH] T

|

(- = IIJIIHI
»

ARGO-YBJ

Tibet ASy

Ra [Deg]



-

it — CTATiHA20197 &



Ry %—%ﬁhﬁ]
15 5 2% B B33
&



Number of sources

—
o

—
= ]
TTTT I T TTTTI

o & BT Fermi

TeVE HIH K

JELE )L THGeVILIME B, IACTKIN

I TeVIRESER K H O LW B A2,

10°E

1980

1990
Year

2000

Number of sources

N
—]

—
Lo
T T T T T 7T T T 1T T 7T T71

—
=
I T

o
1T T T

o
T T

2006 2008 2010 2012 2014 2016 2018
Year



IACT X ER A 1) 19

e HESS Galactic Plane survey
3000h,~1% Icrab, 78 ™k

_ Planck CO(1-0) map

SN 1006
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36
Not firmly identified

OH.ES.S. Survey
(1 HEGRA Survey

* VERITAS Cygnus survey, - VERITAS Sirvey
135h+175h,~1% Icrab, 575

| N M\ IV ) /gL .
0 SR o oy - .o "vg‘ R Paa
| b i 7o v B e T

PSF
Integration Region

60 40 20 0 340 320 300 280 260

VER J2019+407 *
i ; ; 0 1 3 10 30 100 300
© / ) HGPS observatlon time (hours)

t_\/:/ Mﬁ_/
, ML%#%”Ms )
60 40 340 320 300 280 260
Galactlc Longitude (deg)

HESS coll. 2018

VER J2031+415




HAWC Second Catalog
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- 16 sources are 1 degree away trom known leV gamma—ray
sources
= Follow-up studies by using VERITAS & Fermi-LA'l data
* VERITAS has 187 hours of exposure on 13 out of 16 sources
* Non-detection on 12 sources
* 1 detection - 2HWC J1953+294

* Fermi1 accumulated 8.5 years of exposure over all sky, improved
sensitivity with Pass 8 (E>10GeV)
e Non-detection for 13 sources arXiv:1708.05744
* Detection on a known TeV source, SNR G54.1+0.3

= HESS follow-up on 1 source : Non-detection
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— Model (best fit): diffuse emission
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- - - - Model: diffuse emission E 25, = 0.4 PeV
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e Cassiopeia A (330 yr):
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Massive Stars as Major Factories of Galactic
Cosmic Rays?

* The analysis of gamma-ray data show that the hard energy spectra of parent

protons continue up to ~ 1 PeV.

* The population of young massive stars can provide production of CRs at a rate
of up to 10*! erg/s, which is sufficient to support the flux of Galactic CRs
without invoking other source populations.
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arb. units

PWN: Crab
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Surface Brightness [10~12 TeV cm™2 s~1 deg~?]
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