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Very-Extended Emission
Structures with the Southern
Gamma-Ray Survey Observatory
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High Altitude Water Cherenkov



T'he Southern Hemisphere

» Access to observations of the galactic center

» 'lelescope that has a large field of view and high duty
cycle

* Observation and survey of large extended sources

+ High Altitude: access to ~100 GeV gamma rays
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Extended Sources Analysis on Nearby PWNe

* Geminga & PSR B0656+14
* Nearby mid-aged pulsars
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* Radial profile
e Likelihood fit with diffusion model
e Constrain diffusion coethicient in the ISM
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Geminga

Nearby PWN Candidates in Southern Sky

Nearby mid-aged/old pulsars (stmple criteria):

* In southern sky (Geminga and PSR B0656+14 tfor comparison)
» QOut of inner Galaxy (|b|>5 or 90<1<270)

' E./D2 > Geminga * 0.1

+ Age>10000 years: size of 10 TeV nebula 1s not imited by age
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Study ot Large Structures

» Galactic Diftuse Emission: Interaction of cosmic rays with the

interstellar media and radiation fields

* Understand the propagation, diffusion and distribution of cosmic
rays 1n the galaxy

« (Gilant Molecular Clouds

* Search for gamma-ray emission from Molecular Clouds and probe
the flux of cosmic rays in distant parts of the galaxy:

+ CGompare 1t to the flux of cosmic rays measured at Earth

* Measure the gas mass column density distribution of
molecular clouds for a known CR intensity. (Ackermann et al. 2012)



CO Survey
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Study ot Large Structures

~550GeV to 100TeV

»  Galactic Diftuse Emission: Interaction of cosmic rays with
the interstellar media and radiation fields

* Understand the propagation, diffusion and

. o o . . . : T
distribution of cosmic rays in the galaxy SR e e
. GalProp model between
» Part of the Southern Hemisphere has been measured by 550 GeV and 100TeV.
H.E.S.S at '1eV energies (Abramowski, A. et al. 2014 contains gamma-rays from
pion decay, bremsstrahlung

and 1nverse Gompton
* No more measurements in the Southern Hemisphere!!



Study ot Large Structures

»  Galactic Diffuse Emission: Interaction of cosmic rays with

the mnterstellar media and radiation fields

+ Understand the propagation, diffusion and
distribution of cosmic rays in the galaxy

« Southern Fermi Bubble: not accessible to HAWC



Fermi Bubbles

» High energy gamma-ray data (>500GeV) desirable to constrain the

spectrum and hence to shed more light on the origin of the Fermi

bubbles.

« HAWUC data constrains some hadronic models

Images taken from http://www.outerspacecentral.com/mw_haze page.htiiu
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http://www.outerspacecentral.com/mw_haze_page.html

Summary

* Build a detector 1n the southern hemisphere

- Large field of view and high duty cycle

«  Access to Galactic Center

* Measure Dittuse Emission 1n the southern sky

* Measure/Detect the Southern Fermi Bubble at very high
Energies
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