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... and many more!
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Parallel sequences of ETGs and spirals
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Atlas3D HI survey

166 ETGs
(39 Virgo, 127 non-Virgo)

sensitivity ~107 M⨀, ~3×1019 cm-2

Serra+ 12, MNRAS, 422, 1835
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Large HI discs and rings (18% outside Virgo)

2.0⇥ 1019cm�2

NGC 5582 (D)

3.6⇥ 1019cm�2

NGC 6798 (D)

Serra+ 12
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3.1⇥ 1019cm�2

UGC 05408 (d)

2.6 (3.2)⇥ 1019 cm�2

NGC 5422 (d)

Small HI discs (7% outside Virgo)

Serra+ 12



Paolo Serra

1.7⇥ 1019cm�2

NGC 1023 (u)

2.7⇥ 1019cm�2

NGC 4111 (u)

Unsettled (9% outside Virgo)

Serra+ 12
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Massive HI discs in ETGs
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The decisive difference between ETGs and spirals

Serra+ 12
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2.2 (2.3) ⇥ 1019 cm�2

NGC 3522 (D)
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HI discs in slow rotators
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Serra+ in prep
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NGC 5173 (D)
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Misaligned HI discs in fast rotators
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Misalignment in ΛCDM hydrodynamical simulations
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without galactic winds
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Simulations by Naab, Oser
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HI misalignment: observed galaxies

S
te

lla
r 

ro
ta

tio
n

sl
ow

fa
st



Paolo Serra

�4 �3 �2 �1
log10 M(HI)/LK (M�/L�)

0

1

2

3

4

5

�
R

e/
(0

.3
1p

✏ R
e)

0

45

90

135

180

H
I-

st
ar

m
is

al
ig

nm
en

t
(d

eg
)

�4 �3 �2 �1
log10 M(HI)/LK (M�/L�)

0

1

2

3

4

5
�

R
e/

(0
.3

1p
✏ R

e)

S
te

lla
r 

ro
ta

tio
n

sl
ow

fa
st

HI misalignment: sims without galactic winds
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HI misalignment: sims with galactic winds

S
te

lla
r 

ro
ta

tio
n

sl
ow

fa
st



Paolo Serra

Conclusions

• HI in 40% of all ETGs outside Virgo. HI discs in ~25%. R~1-10’s kpc, 
M(HI)~106 - 109 M⨀

• Difference from spirals: 1) low M(HI), 2) low HI surface density. Support 
for ETG-spiral parallel sequences. High angular momentum gas accretion.

• Large diversity of kinematical misalignment. Challenge for simulations.

• Bright future – large HI and IFU surveys.


