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What is the circumgalactic medium and how is it observed!?

Commonly Used Transitions

Io_n Eion

Ly-alpha 13.6 eV
“Low lons” Mg I 15.0
(Photo) Si ll 16.3
Cll 24.4
“Intermediate lons” S! . 33.5
(Mix) Si IV 45.1
C Il 47.9
CIlv 64.5
“High lons” NV 97.9
(Collisional) OV | 38.

Ne VlII 239.
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Commonly Used Transitions
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What is the circumgalactic medium and how is it observed!?

Oxygen lonization States

Ol 13.6 eV
Oll, 35.1 eV
O lll, 54.9 eV
OlV,77.4eV
oV, 1l14. eV
O VI, 138. eV
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Extended lyman-alpha emission from quasars

Keck + LRIS
Cantalupo+ 2014



Extended lyman-alpha emission from quasars
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Extended lyman-alpha emission from quasars
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What is the circumgalactic medium and how is it observed!?

* |n absorption ~ N
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Need good spectral resolution to get column density from
equivalent width due to Voigt Profile

a = 0.264 J0910+1014: 242_34

Wf 1180 +/— 36 HI 1215 | W= 98 +/- 31{ CII 1936
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Equivalent Width Voigt Profile

— Gaussian

— Lorentzian

Intensity

Voigt Profile a=0.01
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Need good spectral resolution to get column density from
equivalent width due to Voigt Profile

[ Star-forming galaxies

@ Passive galaxies

50 100 150
Impact parameter [kpc]

COS Halos -- Tumlinson+ 201 |
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Why should theorists care about the CGM!?
CGM is direct probe of feedback
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Commonly Used Transitions

Io_n Eion

Ly-alpha 13.6 eV
“Low lons” Mg I 15.0
(Photo) Si ll 16.3
Cll 24.4
“Intermediate lons” S! . 33.0
(Mix) Si IV 45.1
C Il 47.9
CIlv 64.5
“High lons” NV 97.9
(Collisional) OV | 38.

Ne VlII 239.



How can simulations be compared against these CGM observations!?
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How can simulations be compared against these CGM observations!?
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How can simulations be compared against these CGM observations!?
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How can simulations be compared against these CGM observations!?

Make synthetic observations of simulated data

Si Il Density
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How can simulations be compared against these CGM observations!?

Radial profiles of different ions

Si Il Density
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Simulation Specifics
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Vanilla Low Feedback
Medium Feedback Medium Feedback

Medium Feedback & High Feedback

Cooling Suppression
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NAY

Different feedback models predict
different CGM observations!

Yao et al. 2008
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Vanilla

Medium Feedback

Medium Feedback &
Cooling Suppression

NAY

But why don’t any of them match
all of the observations?
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Vanilla Low Feedback

Medium Feedback Medium Feedback
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Vanilla Low Feedback
Medium Feedback Medium Feedback

Medium Feedback & | ¥~ High Feedback
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How can simulations be compared against these CGM observations!?
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How can simulations be compared against these CGM observations!?
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Hummels+ 2013



How can simulations be compared against these CGM observations!?

Radial profiles of different ions
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How can simulations be compared against these CGM observations!?

Radial profiles of different ions
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How can simulations be compared against these CGM observations!?

Investigating inflow/outflow orientation
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How can simulations be compared against these CGM observations!?

Investigating inflow/outflow orientation
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How can simulations be compared against these CGM observations!?
Redshift evolution of radial profiles
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How can simulations be compared against these CGM observations!?
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Investigating inflow/outflow metallicities

Observations ‘ Simulation B Inflow
(Lehner et al. 2013) Bl Outflow

Poor resolution
blends metal-rich
and metal-poor
gas; brings true
peaks together

47% Solar

Lehner+ 2013 Hummels+ in prep



