
Gabriele Ponti & Hot Milk team (INAF OA Brera - MPE)


H. Zhang, R. Liu, Z. Cao, C. Li, G. Pareschi, F. Haberl, A. 
Giuliani, S. Crestan, F. Aharonian

XMM-LHAASO: 

X-ray observations of  PeVatrons
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Faint & Diffuse

Good news: 

In theory detectable with current X-ray 

instrumentation

Challenges: 

Bright background eventually brighter 

than PeVatronic emission

Important:

Understand the X-ray background!
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More than 100 EPIC observations Exposure > 1.5 Ms (central 15’)

          >200 ks in plans

After ~15 years

We decided to use our touch… 
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  Very hot plasma or unresolved sources?
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Fe xxv 

Fe xxv 
Revnitsev+06

Koyama+07+09+18; Yamauchi+09; 
Uchiyama+11; Nishiyama+13; Heard+13

Point sources
Galactic ridge emission

Very hot plasma at GC!

No excess 
if  ZFe=1.9Z⦿
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Ponti +15

Si xiii, S xv, Ar xvii

140 pc


1 deg

  Hot interstellar medium at GC

Ponti +15 Thermal X-rays fills the MIR arc bubble

Energetics: Superbubble powered by Quintuplet cluster
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Ponti +15

Si xiii, S xv, Ar xvii

140 pc


1 deg

  Hot ISM to trace the Galactic outflow

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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Selig +15Fermi RGB image

5 kpc



Merloni, Munich  JAC, 30/4/2020

Baikonur, July 13th, 2019

eROSITA (Spektr-RG)’s launch

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

  Map the flows of  hot Galactic Baryons

?
Milky Way center?

??



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)



Predehl+21

  Discovery of  the eROSITA bubbles!
eROSITA 0.6-1 keV



  Connection between Fermi & eROSITA bubble
X-rays: eROSITA

ɣ-rays: Fermi 

Predehl+21

See also Yang+22; Gupta+22



  Connection between Fermi & eROSITA bubble
X-rays: eROSITA

ɣ-rays: Fermi 

Predehl+21

Work in progress…

See also Yang+22; Gupta+22



  The hot CGM of  the Milky Way
First eRosita All Sky Survey

Predehl +20

eFEDS: 

~ 140 square degrees


> 3 milion photons
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  The hot CGM in the eFEDS field
Ponti+22 Ponti+22

CGM

LHB: Local hot bubble

CXB

CGM
LHB

CXB

Corona

CGM: Circum-Galactic medium

CXB: Cosmic X-ray background

LHB

Bad fit…

Corona ➜ Required!

➜ What does this mean?

kTCoro = 0.4 - 0.7 keV 

SWCX: Solar wind charge exchange

SWCX
SWCX
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Cosmic X-ray background
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Hot ISM

Unresolved sources (very hot ISM)

Reflection 
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 Hot phase of  the Milky Way (eROSITA)   Surveys of  Galactic disc (XMM+Chandra) 
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Stay tuned!


