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Hot Baryons: 

Bulk of  Baryons 

Re-condensation 

Driver outflows
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  Do normal galaxies influence their CGM?

M83: Subaru/ESO/Hubble

Does the nuclear activity of  quiescent galaxies influence their CGM?

 ➜ Let’s look to the Milky Way
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Central Molecular Zone 
Herschel column density map

140 pc 
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Molinari+11

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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  The Central Molecular Zone in X-rays

140 pc 
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X-ray binaries

Can activity at the GC influence our CGM?

Sgr A*  
➜ No AGN!
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Was Sgr A* brighter in the past?
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  Reflection of  a past bright flash

All bright Fe K⍺ clumps are variable ➜ Reflection by bright flash in the center
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Patchy distribution with small and large structures
Total luminosity of  soft plasma: LX ~ 3.4×1036 erg s-1

140 pc 
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  Hot plasma to trace past activity

Bipolar lobes centred on Sgr A*

G359.77-0.09

Arc bubble
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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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Intensity of  1 keV 
thermal plasma

  Discovery of  high latitude hot plasma

Sgr A*

What is this?



  Galactic center radio lobe

Law +08

Radio emission 
Galactic Center Radio Lobe
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Ponti +15
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Hot atmosphere of  the Galactic center?

Base of  Galactic wind?

Past Sgr A*’s AGN-like activity? 
Bland-Hawthorn & Cohen 03



  What is the origin of  this hot plasma?

Crocker +12

Ponti +15

Extensive X-ray scan

Hot atmosphere of  the Galactic center?

Base of  Galactic wind?

Past Sgr A*’s AGN-like activity? 
Bland-Hawthorn & Cohen 03



Suspense….
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Flow molecular matter

Hot outflow
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abundances of  hot plasma

Ponti +2019, Nature
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Chimneys ➜ 
impact on CGM
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Outflow has radio counterpart

MeerKAT

Radio traces edges of  Chimneys

Heywood +19, Nature
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Foreground 

Foreground 

Ponti+20

SNR

SNR

SNR

SNR

X-rays: 1.5-2.6 keV 
Mid-IR: 22.2/12.08 μm  
Radio: 1.284 GHz

  Radio 
emission

MeerKAT: 1.284 GHz

➜ What is the origin of  the 
non-thermal radio 

filaments?

Heywood +19; Ponti+20
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SNR

  Nonthermal radio filaments
➜ Tracers of  intense (~1 mG), 

pervasive vertical magnetic field

Harps

Harps

➜ Generated by any source of  
relativistic particles which 

illuminate the magnetic field line

➜ Imply a magnetic field 
dominating the pressure

Magnetic 
field

Source 
motion

Morris+96

Thomas+20

➜ Only in the GC

Magnetic field divergent at 
~0.5-1º from the plane? Ponti+20

Can the outflow generate shocks 
which enhance the field and 

accelerate particles? Ponti+20

Alternatives: 
Magnetic reconnection; Pulsar wind nebulae; 

Alfven waves; Magnetised wakes of  
molecular clouds; Stellar winds; 

Acceleration in young star clusters
Lesch+92; Serbin+94; Rosner +96; Shore +99; Bicknell +01; 

Yusef-Zadeh +03; 19; Bykov +17; Sofie +20

➜ Importance of  magnetic field
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What we do not understand: 
Projection effects? 

Origin of  protrusion? 
Hot plasma has small pressure ➜ Relic outflow? Different driver? 

(Cosmic rays? Alfven MHD waves? Fast&Cold outflow? Very hot plasma?)  
AGN driven? Starburst?

Pro
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  The channel feeding the Fermi bubbles

Does have an effect on CGM!
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eROSITA (Spektr-RG)’s launch

Source: Roscosmos
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Rosat all-sky soft X-ray survey

➜ Connection between energetic activity in the disc 
with Galactic corona and halo

  Map the flows of  hot Galactic Baryons

Milky Way center

eROSITA (first 6 months)
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