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Summary of the status of the VHE yAstronomy

* The most fascinating discoveries in TeV gamma ray astronomy
e RXJ 1713: a possible hadronic source
e Fast transient AGNs: PKS 2155-304,Mrk501,...
* Very remote Quasar: 3C279 (z=0.5362)
* Very hard spectrum of very extended source in Cygnus region
* Cygnus Cocoon
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Mrk 501
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LHAASO

* Two Gamma Ray Astronomic Devices
— A Wide FOV Survey Facility
— A Spectrometer for Interesting Sources




Survey for y-sources
very detailed spectroscopy investigation
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A. 34 Pulsar
Wind Nebula

Standard Candle
Crab Nebula
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B. 23 SNRs

(Shell or Composite w/clouds)

RXJ 1713.7—3946
Morphology is important,

Spectroscopy is even more!

E? dN/dE (eV.cm’s)

-
e
-

-t
°
]

107

10

-

"o
e
E 10°
-
D
=
L
O
=
gL~
S
108

m Hmlﬂ! muﬂq HIWW T
0
»

°& AL IHI\N" mnnl] TTH

ASCA

1 1 | ]
1 10° 10* 10° 10° 10'° 102

Energy [ MeV ]

10" 10"
Energy (eV)
2 %5
- _i--*_ﬂmi-.*‘x
1%
- 1 {{’ {
| * ﬁu‘
_ i
\
—m—— Fermi LAT (24 months) 1" "'| 1
- e HESS (Aharonian et al. 2007) o
- 7 — —  Porter et al. 2006 \ )
- ‘ — —  Ellison et al, 2010 {IC dominated) |
— Zirakashwvili & Aharonian 2010 (IC dominalekd))
wual Luguuall - - Lo uranal R
10° 10° 10° 10° 107

10°



SNRs

Young SNRs
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C. Big objects (regions) in the sky

The most active region in the northern sky

@® most active star-forming region at 1.4 kpc @® as seen by Spitzer 45u82u

@ CGPS/IRAS 74 cm 21 cm 60 @® > 10 OB associations at ~1.4 kpc
® Cyg OB2: 85 present O stars, ~25 past WR, 3.5to 5.25 Myr
@® NGC 6910: ~6 + 2 Myr




Cygnus Cocoon (FERMI Cocoon)

0.09

O FERMI Cocoon

® ARGO J3031+4157
®The first y ray Superbubble
® it is too big to IACT

® Could be a possible hadronic
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Al Energetic bubbl/es in our galaxy

Fermi data reveal giant gamma-ray bubbles Bubbles show energetic spectrum and sharp edges
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D. Galactic plane diffuse gamma-ray

Inverse Compton

Bremsstrahlung

e Diffuse gamma rays produced by interactions of
cosmic rays with the interstellar medium and
radiation fields. They can be used to probe the
cosmic ray spectrum and density throughout the

whole Galaxy.



Diffuse y rays: EGRET, FERMI, ARGO-YBJ and MILAGRO
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From 30MeV to 20TeV, traces CR propagation well.

To be submitted to ApJ



{0 LeptonicSSC, EC?
dE Hadronic?
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Different models will predict different correlations between low and
high energy components. Thus, long-term continuously multi-
wavelength observations, especially at X-ray and TeV band, are
crucial to understand the emission mechanisms and underline
processes of the outbursts.
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CRe: Giant Radio Relics

Exstra-
galactic CR
accelerators




From radio to high energies
(Brunetti & Lazarian 11)

Calculations that consider the general
case where both primaries (CRp,CRe)
and secondaries (CRe) interact with

Turbulence (reaccelerated)
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LHAASO science: Chargeq Cosmic Rays
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Prospects of CR Physics

* 30TeV-10PeV

* Energy scale
* Knees for H,He,...
* Anisotropy

* 10PeV-100PeV
* Composition
* Energy spectrum: knee of Fe

e 100PeV-2EeV

e Spectrum bending and composition changing
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* The difficulty is to select individual species from are showers

* Event by event fluctuations and little recorded info

e Solution: measuring more info about the showers

‘_ Proton
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One of Cherenkov event

Wide Field of View Cherenkov
Telescope (WFCTA/LHAASO)
» 5m? spherical mirror;
, » 16 X16 PMT array
> Pixel size 1° ;
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CREAM: 1.09x1.95x10-1(E/400TeV)262

ARGO-YBJ:
LHAASO Prototype:
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FluxxE*®° (m?s.sr)’{GeV)"*°

Discover the “knee” of the Proton Spectrum below 1 PeV
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Status of LHAASO

* LHAASO has been included in the roadmap of the infrastructure
construction for basic science in a short term (5 years). Total 16
projects are included.

e The local government has approved the LHAASO site last month.

e A ceremony of signing the LHAASO-MOU by the CAS president and
Sichuan governor is tentatively scheduled on June 5t,

* Engineering arrays at scales of 1%-10% of the full project.

 Steps ahead: environment impact evaluation, feasibility reviewing,
TDR reviewing
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International Collaboration

- Physicists (IPN-Orsay)
- Yingtao Chen (PhD student funded by CSC), Olivier Deligny, Isabelle Lhenry-Yvon, Tiina Suomijarvi,
Francesco Salamida (post-doc)

- New PhD student, Zizhao Zong, currently applying funds from CSC

- Technical group
- Valérie Chambert, Bengyun Ky, Emmanuel Rauly, Thi Nguyen Trung, Eric Wanlin (IPN-Orsay)
- Gisele Martin-Chassard, Frederic Dulucqg, Christophe de la Taille (OMEGA)

-« CAS Project for the China-France collaboration is
approved (1.1 M CNY) this year

« Proposing with Italian colleagues: G-astro, GRBs,DM,CRs
(submitting to INFN)

- Working group with Russian for neutron detectors

- Thailand solar CR group (working together)



Conclusions

« LHAASO observatory
« Unigue at 10 TeV gamma monitoring
* Window for evidence for hadronic origin of cosmic rays

* Provides also crucial CR data in the region of knees
« LHAASO has been selected for funding in China.
« Agreement with Sichuan province for site is scheduled to be signed on June 5th
* Domestic collaboration: for 25 sub-systems

* International Coll. is growing






