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DSS-Il: Th ]
r mission (2005-2

Legacy:

- Imaging and Redshift survey
- Large scale structure

SEGUE:

- Milky Way halo — mergers —
Dark Matter probe

Supernovae

- Low and intermediate
redshift — Dark Energy probe

Funding:

- NSF, Sloan, DOE, NASA,
Max Planck Society, Higher
Ed. Fund. Council, UK,
Japanese
Mongbukagakusho




in SDSS-IN

* Fermilab Interests * Required resources

- 13 scientists (3 divisions) - 4 FTE scientist

* SEGUE science - 10 FTE CP, admin, tech.
(streams) 300K M&S/
* Galaxy Clusters - § yr
+ Strong Lensing - $300K DAQ upgrade
* Supernova science * Funding
* Photometric Redshifts - Significant cost sharing
o million)
- 2 arriving soon
Tasks
DAQ upgrade Survey planning
Plugplate design Legacy, SEGUE, SNe
data processing
Data distribution Project Mgmt.

APO Engineering/Technical support
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Imaging is complete (gap filled)! ectroscopy on track (two years Igft).



Legacy Survey:
delivered "beam’
vs. 8 yr. baseline

S5D55-ll Legacy Survey: Northern Galactic Cap Imaging
Cumulative Imaging: Actual Performance vs. Baseline Plan
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Data collected
through 04/04/06

= = Bazeline Plan Cumulative Imaging to Date

S5DSS-Il Legacy Survey: Northern Galactic Cap Spectroscopy
Cumulative Spectroscopy: Actual Number of Plates Observed vs.
Baseline Plan

Number of Spectroscopic Plates
Cbtained to Date

Data collected
through 04/04/06

= = Bagzeline plan Actual number of platez observed




SEGUE

(v.): To proceed to what follows without pause
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The SEGUE experiment combines accurate low-latitude

stellar photometry with radial velocities and chemical abundance
information from spectroscopy to answer questions about the
global structure of the Milky Way, including its DARK MATTER halo.~



Ahead of
Imaging
baseline:

Segue Survey:
delivered "beam'

vs. 3yr. baseline

In-line with
Spectro
baseline:

SDSS-Il SEGUE Survey: Imaging Progress

Cumulative Imaging: Actual Performance vs. Baseline Plan
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Data collected
through 04/04/05 = =— Bazeline Plan Cumulative Imaging to Date
SDSS-ll SEGUE Survey: Spectroscopic Progress
Cumulative Spectroscopy: Actual Number of Plates Completed vs.
Baseline Plan
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Data coliected
through 04/04/08

= = = Haszeline Plan
Actual bright plates completed

= = Actual faint plates completed
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SEGUE uses stellar probes of increasing
absolute brightness to probe

Increasing distances in the disk, thick
disk and Milky Way halo.

K I

d <100 kpc

Strean's and outer halo stars

~ Inner and outer halo stars

Dark Matter dominates
dynamics out here.




The Missing Satellites Problem
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The Local Group LCDM simulation

Kauffman, White & Guiderdoni 1993
Klypin, Kravtsov, Valenzuela & Prada 1999; Moore et al. 1999

Numerical simulations of galaxy halo formation from cold, dark matter
are now sufficiently accurate to make quantitative predictions for
satellite galaxy populations around the Milky Way Galaxy.



DSS-II/SEGUE Hot r
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Yanny / DOE Program Review / May 17, 2006



Example:

40

Star streams
as probes
of Dark Matter!

Fit with g=1.0
model implies
consistency with
Spherical halo.
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Fitting the orbit of the

'Orphan stream' in 3-D can constrain
the flattening of the Dark Matter

Halo surrounding our Milky Way
Galaxy.

Yanny / DOE Program Review / May 17, 2006



A9 SDSS-Il Supernova Survey
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e Science Goals

— Probe dark energy in redshift regime less sensitive to
evolution than deeper surveys: o(w) ~ 0.1-0.15

— Study SN la systematics (critical for SN cosmology) with
high photometric accuracy

* Program

— Repeat scans of equatorial stripe 82 for three 3-month
runs (Sep-Nov, 2005-7) as weather permits

— Frame subtraction in multiple bands for SN selection

— Follow-up spectroscopy for SN typing, redshifts, and k-
corrections

— Obtain ~200 high-quality, densely sampled SN la ugriz
light curves in the redshift desert z=0.05-0.35
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Compiled Supernovae Ia Sample
DES will

will probe
here

Brightness S LT
relative to  [FEREOROR s wullelolle Co0 e YT 8 T RO ON

empty
Universe:
(Q_=Q, =0)

"Gold’ sample of 157 SNe included only 6 between
z = 0.1-0.3; SDSS naturally fills this gap




130 Confirmed Type la SN collected in first year! Two more

still to come! SN25 sn2004if

* Highest redshift Ia from this sample: =] S i
“ o X | . HET/1RS il
z=0.32 L ek o Oct 17.1981 UT ]
. E E.
* Luminous la: M, ~ 20 L 2
* Cross-correlation analysis yields E;
best-fit la spectral templates ol

separated by 2 days, in excellent

agreement with data
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SDSS

Data Distribution

Data release )
scheduled for July

. 2006 release. .

8000 sq. deg of sky

Over 1 000 ,000 spectra °*

CAS SQL databasg,
over 8,000,000Q querles
in*'04 and '05 .

1061 refereed papers
related to SDSS.

30,000 citations of
these papers.

-

5 Over'60 Te rabytes served

over the internet.

Over half of'a:ll s
publication® by users of
the data NOT affiliated
with SDSS.

L]



Example:
Oddball Gamma Ray Burst

Left: SDSS image
Right: NASA/SWIFT UV
image

SDSS provides archive catalog
of sky to compare when
transient objects appear.
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SDSS-Il Funding

Sloan Foundation
NSF

Partner Institutions (nearly 20)
In-Kind

$149 M Total (July 1, 2005 thru Jun 30, 2008)

DSS-ll Collaboration

All of original SDSS plus several new institutions
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SDSS

SDSS II has cdmpleted |ts flrst vof three years of
operatlons and is; meetlng lts basei;ne |mag|ng
and spectroscoplc goars ;- L3 .

 Publictelease of DR5 is'oh &cheflu
data is, being wldely used by ae
communtty o ... '.'_ &

SDSS results and papers a:re numerous

e Database Archive.is. an unmat.ched resource | .f'
| II’for‘-uAs"trophys|cs communrty world-W|de. _.

'SDSS-l is explormg Dark Matter and:Dark .
Energy w1th |ts SEGUE and Supernovae

programs L L
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