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Two ways of investigating the CGM
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Detections In Emission

Stacking: e.g. Steidel et al 2011  Line emission maps using

narrow band images (from
IFU data) of the extended
emission around quasars:

e.g. Cantalupo et al. 2014;
Martin et al. 2014;
Borisova et al. 2016;
Arrigoni Battaia et al. 2015,
2016, 2018
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Challenges in observing the CGM

Low redshift 2> UV High redshift 2 faint High temperatures = X-Ray
Need Satellite or Balloon missions Need big telescopes and sensitive Need satellite missions like Athena
like FIREBall-2 detectors = ELT/Harmoni

Credit: ESO
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Cosmologma\ zoom—ln simulations

RAMSES Adaptive Mesh Refinement
Cosmological simulations down to z=0

~ 40 Mio CPU hours

Based on simulations from Frank et al. 2012

Zoom-in on a large cubic region with a box length of
13.92 Mpc/h.

Non-thermal supernova (SN) feedback
(Teyssier et al. 2013)

‘on-the-fly' self-shielding for n,, > 0.01at/cc
Maximum resolution of 380 h-! comoving parsecs

Collaborators: S. Quiret, B. Milliard, C. Peroux,
D. Vibert, J. Blaizot, Y. Rasera, R. Teyssier, S. Frank,
J.-M. Deharveng
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Cosmological zoom-in simulations

RAMSES Adaptive Mesh Refinement

8-.
10 high resolution (Ehis Work) Cosmological simulations down to z=0
107- low resolution (Frank+12) ~ 40 Mio CPU hours
106_3 Based on simulations from Frank et al. 2012
¥4 Zoom-in on a large cubic region with a box length of
< 10”1 13.92 Mpc/h.
AR
= 4] Non-thermal supernova (SN) feedback
10 (Teyssier et al. 2013)
103 'on-the-fly' self-shielding for n,, > 0.01at/cc
: Maximum resolution of 380 h-! comoving parsecs
—4 -2 0 2
10 10 10 10 Collaborators: S. Quiret, B. Milliard, C. Peroux,
nyp [at/cc] D. Vibert, J. Blaizot, Y. Rasera, R. Teyssier, S. Frank,

J.-M. Deharveng

10/07/2018 RAMONA AUGUSTIN - EMISSION FROM THE CGM



. phot. ion. + coll. ion.  only coll. ion.
Lya Lya

-15
CLOUDY Model
o) —
- Photoionization + collisional ionisation 3 =
© 2
—low density / high temperature gas ‘é —25 %
g =
=2 =
—_— >
- only collisional ionisation -30 g
—> self shielded gas with high density / low <
temperature -
-35
-40

log(Density) [cm~3] log(Density) [cm~3]

10/07/2018

RAMONA AUGUSTIN - EMISSION FROM THE CGM 9



Lya emission from galaxy halo
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10—16

10-17

LiIne Emission

Lya brightest “cold” emission line

10-18

10—19
OVIII brightest “hot” emission line
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— cool gas clumpy

flux [erg/arcsec?/cm?/s]
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distance from center [kpc]

- hot gas more homogeneous and extended
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Expected Signal for Lya at z=0.7
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Summary and Conclusions

Cosmological zoom-in Use simulated observations as input for the > Results:

simulations with the AMR  instrument model of FIREBall-2 Bright sources such as quasars will give a
RAMSES code + Emission good SNR of the CGM

model from CLOUDY _ _ Fainter Lya sources can be stacked to
achieve a good SNR of the CGM

- Post-processing of
simulated galaxy halos to
create mock observatlons

Metal lines such as OVI and CIV remain very
challenging to observe in emission
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