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Why Variability Selection!?

|. Works at all redshifts

2. Works without u-band (UV excess) information

3. Enables identification of unusual (QSO) variability objects

Standard QSO Color
Selection

Has provided candidate
samples of >10°

Fails with:

- no UV excess info
- for 2.5<z<3
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Schmidt et al. 2010,Ap) 714 1194

SDSS Stripe 82 as a Testbed

| Data: Structure function |
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SDSS Stripe 82: ~60 epochs over 8 years

19.5 =

200

20.5 "

Magnitude
M
o

N
8

A ® | band

220 F A r band —
® g band

22.5 _ _ -

0 10 20 30 40 S50
Observation number (ordered by MJD)

Other recent variability selections: Kelly et al. 2009, MacLeod et al. 2010, 201 |, Butler
& Bloom 201 I, N Palanque-Delabrouille et al. 201 |, Kim et al. 201 |
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Color Variability

Change of quasar color as brightness changes on year timescales

* We know that quasars vary on time-scales of years
* Physics of this variability unclear

 Change in accretion rate has been proposed

- e.g.Pereyra et al. 2006 Li & Cao 2008, MacLeod et al.2010 &

NASA E/PO, Sonoma State
University, Aurore Simonnet

e Color changes used to probe the underlying physics
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Brighter = Bluer !

* Previous studies have found a connection in Color-mag space
- e.g. Giveon et al. 1999; Trevese et al. 2001; Trevese & Vagnetti 2002;
Geha et al. 2003;Vanden Berk et al. 2004; Wilhite et al. 2005

e 9000 Spectroscopic Quasars from SDSS Stripe 82

e Change in color estimated on gr space fr

* Color Variability: s, =

Sgr < 0: Brighter = Bluer

Sgr > 0: Brighter = Redder

Sgr = 0: No Color Change
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Schmidt et al. 2012, Ap| 744 147

Brighter = Bluer ?

Yes;
Brighter mp» Bluer
...at all redshifts
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Color Variability =

Mean Accretion Rate Change?

Sequence in L/Lgdd

with fixed MgH
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Color Variability =

Mean Accretion Rate Change?

Sequence in L/Lgdd

with fixed MgH
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Color Variability =

Mean Accretion Rate Change?

Sequence in L/Lgdd 8. 6<Iog(MBH)<9 0

with fixed MgH
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Color Variability =
Mean Accretion Rate Change?
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Color variability is too strong to be from changes
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pormsiemye,

Star Formation in Mergers at z~1.5

* Where does star formation happen?

- Tidal tails, nuclear burst, in all components, etc.?

 No well defined merger samples of spectra with spatial
information

e Best sample so far: SINS IFU mergers (Forster-Schreiber et al. 2009)

- but only very few mergers

e This has changed with the ZD#¥ST survey

Kasper B. Schmidt, UCSB ELIXIR Meeting, Leiden, November [2th 2012 |3



The 3DYAST Survey (Pl: van Dokkum)

e 248 orbit NIR HST legacy survey

 High-res. NIR imaging

e Grism (3D) spectroscopy
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Emission Line (Star Formation) Mapping

Observed 2D Continuum Continuum-Subtracted
Spectrum Model Spectrum

Emission Line Map
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Categorizing Spatial Extent of
Star Formation

Pre-merger Pre-merger

SF Type 2:
All Comp.
32%

Pre-merger

Pre-merger

SF Type 3:
Low S/N
7%
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UCSB

Schmidt et al. 2012, Submitted to MNRAS
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UCSB
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Schmidt et al. 2012, Submitted to MNRAS

The Spatial Extent of Star Formation
in 3D¥YST Mergers at z~1.5

Dbjects

IDYYST| Sims

SF Type | >8% e GADGET SPH & Sunrise

(T.J. Cox & P. Jonsson)
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The Spatial Extent of Star Formation
in SDR{QST Mergers at z~1.5
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The Spatial Extent of Star Formation
in 3D¥YST Mergers at z~1.5
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pormsiemye,

Future work at UCSB w. Treu et al.

* The Brightest of Reionization Galaxies Survey
(Pl: Trenti)

e 274 arcmin? of pure parallel HST observations

* Voeoe, Yo9s, Ji25s (< 27.4),and H¢o band data to look for

z~8 Y-band dropouts
(Trenti et al. 201 | & 2012)

 Ubpdating Bright-end luminosity function
(Bradley et al.2012)
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Future work at UCSB w. Treu et al.

* Part of data-team incl. reduction and analysis

* NIR Spectroscopic follow-up and confirmation of z~8
candidates with MOSFIRE on Keck

e Statistical assessment of line-of-sight lensing magnification
of high redshift objects in general and BoRG objects in
particular
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Not been working alone...

Hans-Walter Rix, Philip J. Marshali,

Jo Bovy, Gabriel B. Brammer, Thomas |. Cox, Elisabete da Cunha,

Gregory Dobler, Pieter van Dokkum, Marijn Franx, Natascha M.

Forster Schreiber, Mattia Fumagalli , Joseph F. Hennawi, David WV.
Hogg, Sebastian Jester, Patrik Jonsson, Matthias Knecht, Britt

Lundgren, Dan Maoz, Michael V. Maseda, Ivelina Momcheva, Erica |.

Nelson, Joseph C. Shields, Rosalind E. Skelton, Arjen van der Wel,
and Katherine E.Whitaker
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