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Sloan Digital Sky Survey

-~ A
Goal: \ _ '

Conduct fundamental research '
e

in cosmology, particularly
formation & evolution of
galaxies and large scale
structure
Approach:
Digital map of 4 of sky in
5 bands
Spectra of 1 million galaxies,
100,000 quasars
Resources:
2.5 m telescope in New Mexico
Large CCD mosaic camera
640 fiber spectrograph
13 partner institutions
Operations:
2000 to 2005




Current FNAL in SDSS

Role:
Data acquisition Participants:
Data processing EAG

Survey Planning

Data distribution 2 ?%:"t'Sts
Support telescope and instrument !

systems TAG

sCience: 3 Scientists

Galaxy angular correlation functions PPD

(Dodelson) 1 Project manager
Weak lensing (Annis, Frieman, Lampeitl) 4 Engr/Tech (APO)
Galaxy clusters (Annis, Kent, Tucker) CD (outside EAG)
Milky Way halo structure (Yanny, Kent) 0.5 CP

Galaxy evolution (Lin)
QSO luminosity functions (Stoughton, Funding:

Jester) - o
Supernovae (Frieman, Lampeitl DeJongh, ~ Frimarily FNAL in-kind -
Marriner) ~2 FTE, some M&S provided

° D *
Near Earth Asteroids (Kent) by SDSS project



SD S5 Northern Photometric Survey
Cumulative Imaging: Actual Performance vs. Baseline Plan
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SDSS Northern Spectroscopic Survey
Cumulative Spectroscopy: Actual Number of Plates Observed vs.
Baseline Plan
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SDSS Status (Mar 2004)

Imaging: 82% as of March 11, 2004

Current operations funded
thru June, 2005

A proposal is being developgd
to continue operations for
another 3 years (fill the gap)
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Science Magazine

(Dec 2003)
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Data Release 2 to public

All data through June 30, 2002
SDSS Data Release 2

Where to Start
Hews and Updates The Sloan Digital Sky Survey (see wyww . sdss.org for general information will magp one —quarter of ﬂﬁ-_
Tiikials the entire sky and perform a redshift survey of Qalaxies, guasars and stars. The DR2 is the :
Data Product zecond major data release and provides imades imaging catalogs, spectra, and redshifts for
o AT dowhiload
Data Access
Gky Coverage Ahout DR2 explaing what is new in DR2.
Instruments
Diata Flow Fleaze refer to the credits page for our sources of funding, participating institutions, how to
Algorithms acknowledge the uze of 3055 datain your publications. Flease alzo note how to refer to SDES
Glossany Fources in your publications using the proper [AU nomenclature for S0SS sources.
Help and Feediack: :
Se;’mh Imagjing :

S S _ ; 5055 DR2 waging Sky Coverage (Ritoff projection
|Footprint area [3324 5. deq. of Equatorial coordinates)
flma.ging catalog fES millior unigue abijects |

f-i.mages i S_EITB_
i Data volurme fcata]-:ugs (DAS fits format) fIII.? TE

| lcatalogs {CAS, SO database) |1 4 TE||
| g Ir F_ |
Awverage wavelengths and maghitude limits [ i I Floam Hlaam &
[{85% detection repeatability for point sources) 3551'3_' 4585"3_" '?155"&' ,?481'_£' 8931"&':
i 20 |2z |2z g3 o5 ||
P 5F width 1.4 mediar in ||~ [ 5DS5 DR2 Spectral Sky Coverage (Aitoff projection
e [ of Equaterial coordinates)

|
|Phatametric calibration
|

f._'u"-strumetry ] { 0.1"rms absolute per coordinate
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To the Future:
SDSS Extension (2005-2008)

e Why?
- Will be short of goal of a FILLED survey after
O years

- Unexpected discoveries offer opportunity for
new science in Galactic Structure

- Realization that SDSS telescope provides
unique capability for supernova detection.

* How long?

- The above programs can be accomplished
with minimal conflict in a period of 3 years



Collaboration

- Astrophysical Research Consortium is legal
"umbrella” for existing collaboration

 Fermilab U. of Chicago

* Princeton USNO

e U. of Washington Japanese Promotion Group
« JHU NMSU

 Max-Planck Institute for Astronomy
 Max-Planck Institute for Astrophysics
e U. of Pittsburgh LANL

* IAS

- Many current partners are interested in extension;
some new partners have expressed interest



Fermilab Scientists

- CD  PPD
- J. Annis (L, S) - F. Dedongh (S)
- S. Kent (L, G) - S. Dodelson (L)
- R. Kron (L, G) - J. Frieman (S, L)
- H. Lin (L) - A. Stebbins (L, S)
- J. Marriner (S) -
- J. Peoples (L) - L: Legacy
- C. Stoughton (L) - G: Galactic Structure

- B. Yanny (G) - S: Supernovae



Budget

e Cost

- $14.9 M over 3 years
* Funding
- Proposal to Sloan Foundation ($5.4 M)

- Proposal to NSF ($5.4 M)

- Member Institutions ($4 M)

e Cash
e In-Kind



Data Collection Goals

 Legacy

* Imaging: 762 sq deg
 Spectroscopy: 495 plates

« Galactic Structure (SEGUE)

* Imaging: 3600 sq deg
* Imaging: 520 plates

 Supernovae

* Imaging: 10 months dedicated



Legacy Survey

« SDSS data are unique
- High precision
- Joint imaging/spectroscopy
- Large area

* Filled volume

- Improve resolution of galaxy power spectrum
by factor 3 (search for "baryon wiggles™)

- Measure higher order clustering with 45%
improved accuracy (non-Gaussian initial
conditions?)



The Missing Satellites Problem

Cas dSph g»
\

NGSe'20 s
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.
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Detection of sueoaOO from SDSS data
Goals:
200 supernovae with light curves 0.05<z<0.3

Fill gap in redshift coverage of other SN surveys:
SN Factory: Z < 0.1

CFHT Legacy survey: z > 0.3

|| = 200 SMe 04<z<0.8
— 400 ENe 0.0<z0.8

iﬂ:mﬂ- \  Filledellipses: |
: 0.6 e P = 2
Eraject. witly SNE (300 SN at #40.05)

Calan'Tololo 8 /
uy e 2

- \  Mapp)]
. lg%}f SDSS Coverage £l i .

SMNAF + SNF

0.05 0.1 0.2 0.5 1.0 B . TR R :
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redshift 2




FNAL tasks and resources

 Fermilab Interests  Required resources
- 13 scientists (EAG, PPD, - 4 FTE scientist
AD) - 10.5 FTE CP, admin,
« Tasks tech.
_ DAQ upgrade - $200K M&Slyr
- Survey planning - $300K DAQ upgrade
_ (one time only) labor,
- Plugplate design M&S

- Legacy, SEGUE, SNe
data processing

 Funding

- Expect significant cost

sharing with SDSS
- Project Mgmt. project

- APO Technical Support

— Data distribution



EAG Balancing Act

 EAG currently has 8 scientists, 3.5 CP FNAL
funded and working on astrophysics.

 Next few years

- SDSS: 3 Scientists, 2.5 CPs
- SNAP: 1.25 Scientists, 1 CP
- DES: 1.5 Scientists, 0 CP

- Research: 2.25 Scientists

 Remaining people for SDSS are either existing
non-EAG scientists, existing CD people not in
EAG or existing or planned CPs in EAG funded
by ARC



Summary

e SDSS extension will deliver

- Unique, high precision, homogeneous survey
that delivers key science on large scale
structure and a complete legacy dataset for
future science

- New insights into structure of Milky Way halo
(a laboratory for dark matter physics)

- Supernovae at low/intermediate redshifts to
make a measurement of dark energy density
and to serve as anchor for future high
redshift SNe surveys such as SNAP/JDEM.



