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• Akira is a typical quiescent galaxy
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• Extensive ionized gas

• Narrow, bisymmetric EW pattern

‟Akira”‟Tetsuo” Cheung, Bundy, et al.  
Nature, in press
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• vionized gas >> vstars

• Position angles of these 
velocity fields are offset by ~25°

• σionized gas is asymmetric and 
complex 

➡ Ionized gas is decoupled 
from stars
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• Model the gravitational 
potential with Akira’s 
stellar dynamics

• Predict the second velocity 
moments of the ionized gas 

• Vrms≡[vgas2+σgas2]1/2

Dynamic modeling
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•Vrms, observed far exceeds                      
Vrms, predicted

➡ Ionized gas is not moving 
under the influence of 
gravity alone
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• Wind model
➡ reproduces many 

qualitative features of 
data

Cheung, Bundy, et al.  
Nature, in press



• Central radio source 

➡ AGN

➡ small-scale jets (<1 kpc) or uncollimated winds

• Eddington ratio ≈ 10-4 

➡ low accretion rate or radiatively inefficient 
accretion flow

➡ i.e., radio mode, kinetic mode, jet mode, 
maintenance mode

‟Akira”‟Tetsuo” Cheung, Bundy, et al.  
Nature, in press



• Inflowing cool material
• SFRNa D ~10-2 M⊙ yr-1

• SFRAkira ~ 10-5 M⊙ yr-1

Na D EW [Å] 𝒱Na D [km s-1]

• Why is Akira still 
quiescent?

‟Akira”‟Tetsuo” Cheung, Bundy, et al.  
Nature, in press



• Wind power ≈ 1039 erg s-1

• Cooling rate of ionized gas ≈ 1038 erg s-1

• Cooling rate of cool gas ≈ 1039 erg s-1

➡ wind can balance cooling and thus 
maintain quiescence

‟Akira”‟Tetsuo” Cheung, Bundy, et al.  
Nature, in press



• Akira may represent how 
typical quiescent galaxies 
maintain their quiescence

‟Akira”
Cheung, Bundy, et al.  

Nature, in press
‟Tetsuo”
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