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Morphologies in the UHDF Tadpoles

Eimegreen et al. 2005, Apl, 361, :85/r0s meetind o g



Figure 12 from Tadpole Galaxies in the Hubble Ultra Deep Field
Bruce G. EImegreen and Debra Meloy ElImegreen 2010 ApJ 722 1895 doi:10.1088/0004-637X/722/2/1895
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Cosmic EPOCHS s

after the Big Bang

~400 million years: Stars
and nascent galaxies form

~1 billion years: Dark ages end

~4.5 billion years: Sun, Earth, and solar system have formed

« 13.7 billion years: Present

1st SHARDS meeting- UCM




Blue Compact Dwarfs (BCDs)
(Cairos sample Amorin)
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Search using the SDSS

* Blue Compact Dwarf Galaxies (BCDs) (DR6)

e Systematic Search for Quiescent BCDs
(21.500 glxs)

* Automatic Classification of Sloan Spectra (DR7)

e Search for XMP targets.

e Complete census of the nearby BCDs, QBCDs and
XMPs

6/20/13 1st SHARDS meeting- UCM
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Automatic Unsupervised Classification of All Sloan Digital Sky Survey DR 7 Galaxy Spectra
SA et al. 2010 ApJ 714 487

Some 930.000 galaxiesUsing K-means cluster analysis algorithm
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Systematic Search for Extremely Metal-poor Galaxies in the Sloan Digital Sky Survey (DR9)
A. B. Morales-Luis et al. 2011 ApJ 743 77
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iy are JIP qraleras Gashale-cometany gl

We do not know yet ...

but answering the question is of interest beyond <0
the field of XMP galaxies
Why is this question interesting at all? U=

(more than a mere curiosity)

(cometary) galaxies are in the universe (0.1% of
’rhe Kiso galaxies; Elmegreen et al. 2012), but
(10% of galaxies larger than 10 pix in the UDF Elmegreen et al. 2007).

-They may be disks in an early phase in the process of formation: gas
falling in, self excited gravitational instability, interaction with DM
clumps or dwarf galaxies, ram pressure striping ...

-XMP are primitive objects from a chemical point of view, but the
they may also be primitive with a dynamical point of view.
-Do XMP Gs represent disk-forming systems?

- Do XMP Gs represent nearby laboratories to study disk formation? (in
spristine conditions?) 1st SHARDS meeting- UCM 15



local fadbole aalaxies (chemo-dynamics)

- High spectral resolution 1D spectra around Ha (R~10000)
- IDS@INT and ALFOSc@NOT

- 7 tadpoles (50%) of the sample

- spectrograph slit along then head-tail direction

— 10" x B, 10" p < 5"

kiso5639 kiso6669
e . ;i) | e |
. / kiso6877

$AO/MT et al-; 2013; Ap-l; 767; 714-SHARDS meeting- UCM 16




Brightness Profiles
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Velocity Curves
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Golo-flow accretion as a mode of galax qrowih

UDF galaxies are different from the Local Universe’s ones,
more patchy and “amorphous” (no big mergers).

The luminosity profiles — thick clumpy disk’s like (e.g.,
Elmegreen et al. 2005), with some rotation (e.g.,
Genzel et al. 2008)

Accretion of external flows of pristine gas (cold-flows), which
numerical simulations predicts is thought to be the main mode of
disks growth at high z..

The incoming gas hit and heats the proto-disk, and is expected to
form giant clumps that spiral in and merge into a central spheroid
(Noguchi 1999; Genzel et al. 2008; EImegreen et al. 2008).

6/20/13 1st SHARDS meeting- UCM 20



Streams of pristine

gas in three
dimensions from
numerical simu
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Evidence for cold-
flows at high
redshift

Cresci et al., Nat. 2010,
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Conclusions

Tadpoles are rare in local universe, but common at high-z, where they are
commonly interpreted as disks being assembled

Extremely metal poor (XMP) are chemically primitive objects, and,
surprisingly, they turn out to have tadpole or cometary morphology

Local Tads follow the scaling relations of high-z ones
Local Tads rotate with the head displaced from the rotation center.
Metallicity drops at the head (largest SFR)

x All this results combined suggest that XMP-tadpoles are
disks in early stages of assembling with its star-formation
sustained by accretion of external metal poor gas.

Cold-flows, expected from numerical simulations of galaxy formation,
observed for the very first time the local universe

6/20/13 1st SHARDS meeting- UCM 24
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