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Intro: What are clumpy galaxies”

- star forming disc galaxies at redshift 0.5 - 3
- observed to have UV-bright / H-alpha-bright clumps
- clump sizes ~1 kpc, clump masses 1e8 - 1e10 Msun
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Intro: Clumpy galaxies in observations
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Why are clumpy galaxies interesting
orevious works/simulations

- clump formation via Violent Disc Instability (Dekel+2009)
- color gradient: clump inspiral

Gas surface density / 4

Obs.: Genzel+2006,2009, Foérster-Schreiber+2006,2011, Wuyts+2012, EImegreen+2013, Tadaki+2014, Murata+2014, Guo+2015,
Shibuya+2016

Theory: Bournaud+2007,2008,2009,2014, Dekel+2009, Ceverino+2010,2012, Mandelker+2014, Moody+2014, Tamburello+2015,
Mayer+2016, Oklopcic+2017
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Observed vs. simulated clumps:
some tension...

simulations disagree on fate of clumps

simulations and observations probe different things
- observations: clumps in stellar light
- most theory: clumps in gas density

I A 5
¥ \ 4 :A
\ P . /\\
ligh 3 )
Bournaud+2014

Guo+2015

Tobias Buck Gas in Galaxies, Valetta 06.10.17 5



The NIHAO Simulation suite

90 zoom-in simulations from Milky-Way mass to dwarf galaxies scales
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The NIHAO Simulation suite

90 zoom-in simulations from Milky-Way mass to dwarf galaxies scales
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The post processing of NIHAO

19 high mass galaxies from the NIHAO sample
M_star > 1€9 M_sun at redshift z=1.5
Selection of clumps in light
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The post processing of NIHAO

19 high mass galaxies from the NIHAO sample
M_star > 1e9 M_sun at redshift z=1.5
Selection of clumps in light

A. Intrinsic luminosity calculated from simple stellar populations
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The ,,observed” clumpy fraction of
NIHAO
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The ,,observed” clumpy fraction of
NIHAO
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The ,,observed” clumpy fraction of
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The ,,intrinsic* clumps of NIHAO

le
2.7 -

NN
— S
1 |

&) |

band luminosity [L- ]

- — J—— p——
© N O
!

U
O
>

3)

©
o

O
(=

10

Tobias Buck Gas in Galaxies, Valetta 06.10.17 10



The ,,intrinsic* clumps of NIHAO
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The ,,intrinsic* clumps of NIHAO
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The ,,intrinsic® clumps of N\HAHO
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The ,,intrinsic® clumps of N\HAHO
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Number of clumps per snapshot

The ,,intrinsic* clumps of NIHAO
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The ,,intrinsic* clumps of NIHAO
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The ,,intrinsic* clumps of NIHAO
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Stellar mass maps of observations
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Stellar mass maps of observations
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Conclusions

Clumpy galaxies in NIHAO:
* agree well with observed relations

« are ONLY present in stellar light
e can NOT be found in stellar mass

e are not long lived and do not contribute to
bulge growth
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The ,,intrinsic® clumps of NIHAO
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Differences to other Simulations
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Differences to other Simulations
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Differences to other Simulations

Feedbac:k prescription is crucial
for Clump formatlon/survwal

. '
............................... e e e e ae
. '
' '
' '
' '
' '
'
' ' .
1 . .
' ' !
' | '
' '
-
— . =

.
.
.
.
- =
10 = | | " L B R . Sl Bl B

(-

Average Number of Clumps per Galaxy

0 106 0 107 O 108 0 109 0 1010 .0 106 0 107 0 108 0 109 0 1010 .0 106 0 107 0 108 0 109 0 1010 .0
clump A[clump(]\[G)) ]\Iclump(]\[G))

Tobias Buck MPIA Galaxy Coffee 06.10.17 17



The fate of ,,intrinsic” clumps i

NIFAO
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The ,,observed” clumpy fraction oi
NIHAQ - correlation with galaxy property
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The ,,observed” clumpy fraction of
NIHAO - correlation with ga\aw oroperty

1.0 9 ===s jntrinsic

. HA
RT momasEE : !l:
_ 0.8 - Ju :
9O
g 064 f=er 411
2
= 0.4 - )
3 [ |
O .
0.2 | I:
O-O | | | | | | | | | | | | | :'l-_._l
0102030405060.70809 65 7.0 75 80 85 9.0 9510.0
cold gas fraction log(Xre/ M kpc™2)
,compactness”

Tobias Buck Gas in Galaxies, Valetta 06.10.17 19



The ,,observed” clump properties O
NIHAO
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The Gas fraction of NIHAO
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