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The Galactic center at very high energy
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The Galactic center is a peculiar environment

➜ Interesting to study!
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  Non-thermal filaments tracing B?

MeerKAT Heywood +22

What is the magnetic field strength? 0.01 mG? 0.1 mG? 1mG? ➜ Different TeV flux!

What is the magnetic field configuration? 

Vertical? Poloidal? Toroidal? 

How quickly do cosmic rays escape? 

Sgr A* 
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Central Molecular Zone 
Herschel column density map
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1 deg
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Abundant gas reservoir ~3×107 MSun  
Peculiar environment: forming stars at extremely low rate  

(10 times lower than expected) 
  

Nevertheless ➜ Mini starburst

  The central degrees of  the Milky Way

Sgr A* 
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Cosmic rays interacting with clouds

HESS TeV contours on Fe K map
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Fe K⍺ emission
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  Reflection of  a past bright flash

140 pc 

1 deg

All Fe K⍺ bright regions are variable ➜ Reflection by bright flash in the center

High energy observations (TeV, X-rays) of  molecular clouds can 
constrain the interaction between cosmic rays
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Si xiii, S xv, Ar xvii
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Si xiii, S xv, Ar xvii

140 pc 

1 deg

  Hot plasma to trace past activity

Atlas of  all (~15) SNR in the region

➜ Powering outflows to 
Galactic center lobe?

 Law +11; Crocker +11; 12; 
Yoast-Hull +14; Jouvin +15

3.5×10-4 yr-1 < SN rate < 15×10-4 yr-1

Massive kinetic energy input > 1.1×1040 erg s-1

Ponti +15

Ponti +15
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Hot plasma 
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Sgr A’s 
bipolar lobes



  Discovery of  the FERMI bubbles

Su+10; Kataoka +18

FERMI Hardness  
E>2 GeV / E<2 GeV



Predehl+21

  Discovery of  the eROSITA bubbles!
eROSITA 0.6-1 keV
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  Sgr A* at very high and lower energies…
X-ray (Chandra) 
NIR (VLT-NACO)

1.1 pc 

0.5 arcmin

Wang+13

Wang+13

Gravity Collaboration +18a

Gravity Collaboration +18b

Event Horizon Telescope collaboration 2022

Orbital motion 
around BH!
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The Galactic center is a peculiar environment

➜ but similar to the center of  many galaxies



  GC as center of  most galaxies

JWST - PHANGS collaboration
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  GC as center of  most galaxies

JWST - PHANGS collaboration

Central molecular zone

Peculiar environment expected 
in all barred galaxies



Binney +91; Bally +10; Ridley +17

Galactic bar mass  
Mass ~ 7×109 MSun 

Size ~ 3 kpc 

From Spitzer/GLIMPSE data Churchwell +09

  The Milky Way
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Sgr A*? PWN?  
Star cluster? Other? 

Wang +06
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What would I love to do with CTA? 
➜ Nature of  GC PeVatron Ponti+15

Young star 
clusters

Super bubble
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Su+10; Kataoka +18

Ponti +21

Also non-thermal component!
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What would I love to do with CTA? 
➜ Sgr A*’s emission during 

flares

Yuan +03 
Ponti +17b

Best target to study low luminosity accretion

Genzel +10

∆𝚪=0.5

∆𝚪=whatever

ɣe>106

ɣe~102
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Gravity Coll +21

  Most recent multi-wavelength flare of  Sgr A*

Synchrotron with cooling break
ɣe~5×104

Inverse Compton 
in GeV range

Gravity Coll +21
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Aharonian +06

Cosmic rays interacting with clouds



What would I love to do with CTA? 
➜ Check TeV emission from filaments and B configuration 

Fast escape of  cosmic rays?
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  Preparing for the work ahead…

HESS Galactic plane survey

10 ºPonti+ in prep

HESS Coll 2018

Scan of  the plane with XMM and Chandra
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Conclusions
Plenty of  outstanding science can be done with CTA 

observations of  the Galactic center!

And we are getting ready…

LHAASO ➜ outstanding!

But can not observe the GC
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  First NIR and X-ray spectrum of  a flare
Ponti +17b

XMM+NuSTAR

𝚪IR = 1.7±0.1; 𝚪X = 2.27±0.12  ➜ ∆𝚪 = 0.57±0.09  
➜ B = 9±3 G

Synchrotron with cooling break!

ɣe>106And high energy cut off


