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Radiation’s Role in Accelerating Galactic Outflow

* Galactic Outflow : Importance in Galaxy Evolution

Image Credit: NASA, ESA, The Hubble Heritgge Team, (STScI/AURA)
M. M in (STScI), P. Puxley (NSF), J. Gallagher (U. Wisconsin)
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* Galactic Outflow : Observed Properties
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(Spilker et al 2018) (Walter et al 2017)

* Velocity: Vops ~ few100km /s
* Cold gas: Molecular temperature



* Galactic Outflow : Driving Mechanism. Simulation Study

- Schematic Picture Entrainment in hot wind
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Galactic Outflow : Driving Mechanism. Simulation Study

- IR Radiation from SF regions
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(Scannapieco 2015) (Zhang et al 2018)

surviving time: when cloud lose half of its initial mass



Athena++ RHD code
* Directly Solve the multi-band RT Equation

01,
o Ten VI, =s,(n)
* Couple with Hydrodynamic Equation
op B
5t + V- (pv) =0,
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Fiducial Run

* Set-up
outflow
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Compression by radiation pressure=»volume minimum=>Re-expand by gas pressure
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IR radiation

A very favorable
acceleration condition

Ny ~ 10%%cm 3 _ | UV radiation

Fyy ~ 1012 Lokpe?
TUV IO,T[R ~ (.1

surviving time: UV radiation << IR radiation



Radiation’s Role in Accelerating Galactic Outflow

* Take-away

- Cold cloud being accelerated by UV radiation has significant shorter
surviving time compared to IR radiation

* Future Work:

- Background condition?
- What fraction of UV radiation in a mixing flux will destroy the cloud?




* Dust escape from boundary?

solid: M. (t) = Zpij(t)'rij( Vi

dashed:M.(t) = Mc init — ft(z Ssub,ijPij Vij
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Dust sublimation happens when mixing with background

dust temperature
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* Resolution
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Fiducial Run
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A very favorable
acceleration condition

Ny ~ 10*?cm™°
Fyy ~ 1012 Lokpe?
TUV 10,7‘[R ~ (.1

(Zhang et al 2018)

UV radiation

surviving time: UV radiation << IR radiation
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* Galactic Outflow : Driving Mechanism. Simulation Study
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Entrainment in hot wind - IR Radiation from SF regions
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v=3000 km/s

tee = 1.8Myr
(Scannapieco 2015) (Zhang et al 2018)

surviving time: when cloud lose half of its initial mass



