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(Baryonic) Tully-Fisher relation

Tully & Fisher 1977 A&ASb & Sc with accurate distance
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BTFR at low mass
Begum 2008Local Group dwarfs with accurate distances

TFR BTFR
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BTFR in simulation

APOSTLE 
Sales, L. V. et al. 2017 MNRAS
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BTFR in simulation

APOSTLE 
Sales, L. V. et al. 2017 MNRAS

Discrepancy between the 
observations and simulations
at low mass end



Huijie Hu@Shanghai 2023/11/2 Page:  5/12

UDGs deviate from BTFR

Mancera 2019 ApJL
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Ultra-diffuse Galaxy

Van Dokkum 2015 ApJL

Field UDGs could stem from 1) 
stellar feedback, 2) early mergers, 
and 3) high spins 
Satellite UDGs could be the 
descendants of field UDGs 
and/or dwarf galaxies reshaped 
by tidal heating. 
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HI-rich UDGs in ALFALFA (a100)
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dynamical information  

Dwarf galaxies follow the relation 
from massive spiral galaxies
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Dwarf galaxies follow the relation 
from massive spiral galaxies

HUDGs flatten out toward low 
circular velocities

All HUDGs in the literature reside in 
the region defined by our HUDGs

Hu et al. 2023a



Huijie Hu@Shanghai 2023/11/2 Page:  8/12

HUDGs deviation 
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HUDGs’ deviation from BTFR is more significant than that from TFR.
Hu et al. 2023a
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HUDGs in TNG50

Hu et al. 2023a
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HUDGs in TNG50

Gas fraction dependence in BTFR but TFR.

Hu et al. 2023a
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HUDGs in TNG50
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Environmental and gas fraction dependence

Rong, Hu+ submitted Hu, in prep
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Take home massages
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Take home massages

•Dwarf galaxies follow both TFR and BTFR. 

•HUDGs flatten out towards low circular velocities in the BTFR 

(might come from selection effects), HUDGs in the literature 

all reside in the region defined by our HUDGs.

•HUDGs’ deviation from BTFR is more significant than 

that from TFR. 

•High gas fraction plays an important role in explaining the 

relatively higher baryon fraction in HUDGs. 
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Distance and inclination corrections
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Optical limits
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intrinsic scatter

Li arXiv:2302.14108


