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Galactic Environment
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CGM is Multiphase & Clumpy
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Cool Gas Dominates the Mass of the CGM
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Probing the Cool Gas via Lya RT Modeling

RT modeling

q Cool gas properties

(RT = Radiative Transfer)
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Modeling Lya Profiles: Shell Model
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(e.g. Zheng+02, Ahn+03, 04, Dijkstra+06, Verhamme+06,
08, 15, Schaerer+11, Gronke+15, 17, Song+20, ...)
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Spatially-Integrated Modeling with the Shell Model

20r N i
20km s~ le< v ? - * ¢ Observed
= |
‘;gxp= - knr:*ui‘l abs, UV : — Model
log(Ng;) = 19.30 cm™2 : == Intrinsic Lya
15- Tdust = 0.2 I'E """" Hlﬁ}( 23.5
>> FWHM(HB):;
FWHM(Lya), = 400kms | | :
EW(Lya), = 100 A L GP 0816
10 2 = 0.141033 :
]
n
f.. = 0.490494 -
5 '
'l'
[ ]
0 .

—~1000 ~500 0 500 1000
Orlitova et al. (2018)



A Multiphase, Clumpy Model

(e.g. Richling 03, Hansen & Oh 06, Dijkstra & Kramer
12, Laursen+13, Duval+14, Gronke & Dijkstra 16)

ViceMm

NHI,ICM = nHI,ICMRhalo
~ 107%cm™3 x 10kpc

~ 10 cm—2

‘ Cool Clumps
Lya ® Hot Medium

(ICM = Inter-Clump Medium) 4:‘} Lya Source
Li & Gronke (2022)



Spatially-Resolved Lya Profiles
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Normalized flux density

Radial Variation of Lya Profiles
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Ab (arcsec)

Spatially-Resolved Lya Modeling
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Results of Spatially-Resolved Lya Modeling
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Understanding Radial Trends from an RT Perspective

Trajectories of

two Lya photons

s Clump radial outflow v

Projected clump V along the
photon’s traveling direction



Accounting for Down-the-Barrel Metal Absorption Lines
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A Coherent Picture of the CGM
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Advantages of Spatially-Resolved Modeling

Spatially-resolved modeling: Spatially-integrated modeling:

* Fully leverages spatial information +/ * No spatial information 3

 Constrains radial velocity profiles / * Yields averaged parameter values X

Spatially-resolved RT modeling
Is promising for decoding IFU datacubes
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Key Takeaways

* The cool phase of the CGM can be probed by Lya emission

 The multiphase, clumpy model can be utilized to interpret
the spatially-varying Lya profiles

e Spatially-resolved RT modeling is powerful for capturing the
spatial variation and decoding the CGM
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