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NIRCam JWSTFisher+2024

Lopez+2025H⍺Lopez+2025
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NIRCam JWSTFisher+2024

Lopez+2025H⍺Lopez+2025

 Turbulent
 Clumpy
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Metal line transitions

Mixed gas 
cooling is 

necessary to 
form cold and 
clumpy clouds
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Turbulent multiphase gas in different 
contexts
Galactic outflows

Kanjilal+20 (incl. AD)

Ghosh+25 (incl. AD)Dutta+25

Tails of Jellyfish galaxies Empirical models and synthetic observations

Ghosh+24 (incl. AD)

Dutta+24

Dutta+21
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Cloud complexes as multiphase turbulent 
boxes

Cloud complex from Bisht+25 (incl. AD)
See also Hummels+25

Projected cloud distribution in the CGM 
(GIBLE; Ramesh+24)
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Cloud complexes as multiphase turbulent 
boxes

Bisht+25 (incl. AD)

Courtesy: Astrobites (Anderson 2025)

Provides a natural explanation 
to the observed scatter in 
quasar absorption spectra from 
multiple quasar-galaxy pairs. 
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Cloud complexes as multiphase turbulent 
boxes

 The size distribution of cloudlets in a cloud complex and their 
velocity dispersion are model parameters. 

 These in turn depend on the turbulent properties of the multiphase 
medium that they are a part of.

Cloud complex from Bisht+25 (incl. AD)
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Cloud complexes as multiphase turbulent 
boxes  

 

Scenario 1

Lossless energy transfer: Kolmogorov cascade
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Cloud complexes as multiphase turbulent 
boxes  

 

Scenario 2

Reduced turbulent stirring

1 kpc

0.125 kpc
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Mohapatra+26 
(incl. AD)
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Mohapatra+26 
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Same energy 
injection (cascade)



19
Mohapatra+26 
(incl. AD)
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What does all this mean?
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What does all this mean?
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Connecting to large scale sims and 
observations

Constrain 
and develop 
a self-
consistent 
parameter 
space for 
cloud 
complexes 
from 
simulations.
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Turbulent radiative mixing layer
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Turbulent radiative mixing layer

 



25
Dutta+ in prep.
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Dutta+ in prep.

Thermal 
conduction can 
significantly 
alter cooling 
and mass 
transfer rate 
between the hot 
and cold 
phases!



29
Dutta+ in prep.
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 Strongly cooling systems compress the mixing zone.
 Does this compression suppress turbulence?

o This might be form the mildly turbulent multiphase cloud 
complexes

 What sets the minimum size of the mixing zone?
o Maybe the answer lies in thermal conduction! 
o This would determine saturation of the cooling rate

 This would mean magnetic fields would introduce anisotropic cooling 
saturation.

Looking ahead …
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 Strongly cooling systems compress the mixing zone.
 Does this compression suppress turbulence?

o This might be form the mildly turbulent multiphase cloud 
complexes

 What sets the minimum size of the mixing zone?
o Maybe the answer lies in thermal conduction! 
o This would determine saturation of the cooling rate

 This would mean magnetic fields would introduce anisotropic cooling 
saturation.

Looking ahead …

Thank you!


