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What physics 
affect Gas and 

Dust?

What observational 
evidence do we 

have?

How does a galaxy 
stops forming 

stars?

How are Gas and 
Dust connected ?



The Interstellar Medium
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Inflowing 

fresh gas

Outflowing 
processed 
gas

Hot 
medium

Jet

Galactic
 

winds

Gas 
reservoir 
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cosmic 

webCold 
medium

Gas 
exchange 

AGN

4

Baryon cycle: galaxies breathing



Mains sequence and quiescence

11

Tim
e



Mains sequence and quiescence

12

Tim
e

Tim
e



Mains sequence and quiescence

13

Tim
e

Tim
e



Mains sequence and quiescence

3

Quiescent 
galaxies

Tim
e

Tim
e



Mains sequence and quiescence

3

Tim
e

Tim
e

Quiescent 
galaxies



Quiescent galaxies
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Quiescent galaxies
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Gas budget over cosmic times
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Gas budget over cosmic times
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Gas budget over cosmic times

6

2nd Relation 
(?)

A lot more to 
explore

Star forming



The DGR: Powers and dangers

5

Very low in quiescent 
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The DGR: Powers and dangers
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Very low in quiescent 
galaxies (?)

Easily destroyed if not 
supplied by stars (?)
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The DGR: Powers and dangers
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The DGR: Powers and dangers

5

No constraint for 

quiescent galaxies

!!!
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The SIMBA simulation
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The SIMBA simulation
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Statistics 
+

Physics

Stars 
+

Gas
+

Dust
+

Self-consistency 100 Mpc/h



How did quench happened?
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The hunt for dust with ALMA



The hunt for dust with ALMA
And the crazy competition to get data
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“Low” frequency synergy 

ALMA JWST

Sub-mm / radio Near / Mid InfraRed
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Cycle 11 Proposal Submission Statistics

Huge competition for data
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Cycle (year)

# 
P

ro
po

sa
ls

Huge competition for data

Allocated:
8000 hrs

Requested:
101,751 hrs
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Accepted for 
publication in 

ApJL



The ALMA observations results
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0.32 < z < 0.4    COSMOS

ALMA Cycle 11 ~ 26h

P.I.: G. Lorenzon

BOTH Gas and 
Dust emission 
detections

Allows first 
constraints of DGR 
in quiescent 
sources



Extending the parameter space
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Lorenzon+25b - accepted

Our is the first ever 
measurement of 
dust-to-gas ratio in 
multiple quiescent 
galaxies beyond 
the local universe



Do dust and gas evolves together?
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Lorenzon+25b - accepted

Simulation First observed sample

Lorenzon+25a



Summary

● Both simulations and observations tell us 
that ISM can still be present in QGs

● The dust-to-gas ratio is not confined in a 
narrow range for QGs!

● Dust and Gas might evolve through different 
channels after quiescence
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Grazie - Dziękuję - Danke - Thank you !

giuliano.lorenzon@ncbj.gov.pl

giuliano.lorenzon97@gmail.com

mailto:giuliano.lorenzon@ncbj.gov.pl


Backups
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Sample properties / selection
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Lorenzon+25a - in review



Accounting for CO-to-H2 
conversion(s)
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ISM and stellar properties
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Lorenzon+25a - in review


