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Unveiling the Complex Temperature 
Structure of the CGM  
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Credit : NASA; ESA; A. Feild, STScIHubble Space Telescope



Star-ÿorminĀ optically
           Visible part  

Vi
ria

l R
ad

iu
s

    

CircumĀalactic Medium
                (CGM)

InterĀalactic Medium
                (IGM)

Galactic Inflow

Galactic
Outflow

Recycle CGM Outflow

CGM Inflow
 (Accretion)



Where Does Galaxy get Star-formation 
Fuel??

https://www.123rf.com/photo_14125374_cartoon-gas-pump-and-car.html
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Temperature 

Hot phase > 1-2x106 K

Warm phase = 105-6 K

Cool phase < 104.5 K




Werk+2014



Werk+2014



Werk+2014

New Addition: Super-virial CGM



Where is Super-Virial hot 
phase? 



Virial Temperature ~2 x 106 K 
Super Virial Temperature > 6 x 106 K



Our Galactic and Extra-galactic Sources : 



Das+2019a,b  Gupta+2023

Recently Discovered Super Virial Gas Phase 



Our Galactic and Extra-galactic Sources : 

28 XRBs from Chandra Archive

Ref: Roy+ in Prep



Narrow line SiXIV : 4U1636-53 



Broad line SiXIV : Cygnus X1



Best-fit parameter value : pow+agauss

25  
detections  

Out of 112 
Observations 

Ref: Roy+ in Prep



Most of them likely intrinsic to XRB source; not from ISM 



This Gas is either Extraplanar or 
extended CGM



Where is the hot gas?  
Extraplanar or extended CGM?



Simulations can give us insight



Super Virial Gas are within 20kpc, extra planer.                   GIZMO (FIRE2) 

Ref: Roy+ in Prep



Super Virial Gas are within 20kpc, extra planer.                   GIZMO (FIRE2) 

Ref: Roy+ in Prep



Even W/O feedback Super virial 
Phase is there…..



How is Super-Virial hot phase 
formed? 



Infalling Gas Heated up  

Compressed before 

Joining the disc  

Ref: Roy+ in Prep



Infalling Gas Heated up  

Compressed before 

Joining the disc  

Ref: Roy+ in Prep



1. Infalling gas closer to the rotation axis heats up more  

2. Gives rise to super virial gas
Ref: Roy+ in Prep

θ

θ



1% of Super-virial gas is coming from stellar feedback



1. Super Virial gas is in extraplaner disc (both 
from observations and simulation). 

2. It is coming from infalling virial gas near the 
rotation axis. 

3. Stellar Feedback contributes ~1% of this gas.

Take Home Points



Thank You Furry Much!!!


