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SAG#8 Charter: Cosmic Origins Science
Enabled by the WFIRST-AFTA Data Archive

SAG #8 will:

« Solicit from the community the types of investigations that will be
conducted

 |dentify the kinds of data products that are valued and needed

* Analyze how the archive is to be used and scope the data
requirements® necessary to conduct COR science investigations

« Consider what other assets or efforts may be needed to maximize the
science return from the WFIRST archive (e.g., coordination of
WFIRST-AFTA data with LSST, Euclid, or JWST)

* high-level science products, catalogs, archive interface design, calibration requirements,
data accessibility and distribution, computing resources, and archive operations



Cosmic origins science is part of
the WFIRST program

 Existing observations: WFIRST observations obtained
for other purposes, e.g. microlensing observations

* New observations: 25% of the WFIRST observing

program
(1 2 years) is for Guest Observers. Some
observations will use exoplanet instruments

Either way, data in the WFIRST archive will be useful for
cosmic origins science



Community input gathered by
WFIRST SDT
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Community Members that Submitted 1-page
Descriptions of Potential GO Science @
Programs in the 2013 SDT Report
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Cosmic Origins Science with
Microlensing Observations

« Sahu: Detecting neutron stars and black
holes through microlensing (A-18)

« Gaudi: Proper motions and parallaxes of
disk and bulge stars - kinematics &
structure of the bulge (A-19)



5 June, 2014

Cosmic Origins science with exoplanet
Instruments: coronagraph

Chapters on:

» Comparative planetology
* Circumstellar disks

« Stars

 Galaxies and AGN

« Cosmology

JPL Publication 05-01

or]

General Astrophysics and Comparative

Finder Missions

Edited by:
Based nnnwo;hshop held at Princeton University
14-15 April 2004

Dept. of Astrophysical S
Peyton Hall

Princeton Universi
Princeton, NJ 08544

National Aeronauti d

Space Administrati

Jet Propulsion Laboratory
California Institute of Technolog;
Pasadena, California

January 27, 2005
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Cosmic Origins science with
exoplanet instruments: IFU spectra

Improvement over DRM1

ORIGINS
[KeyObservation

UNDERSTANDING THE COSMIC ORDER

UERTEICRER Tl 8- Detect early galaxies and qua- | ~10x increase in high z 2341
light up the universe, and sars for follow-up by JWST, JWST target galaxies A-43, A-45, A-46 T Ll Discover the most extreme star 234
when did they do it? ALMA, and next generation , B-5 T e ek e 8 forming galaxies and quasars

ground-based telescopes Very high-z supernova they do while they are there?
How do cosmic structures Trace evolution of galaxy prop-  1.9x sharper galaxy images ~ A-31, A-32, A-39 What are the flows of matter
form and evolve? erties A-47,B-13 and energy in the circum-
e R High resolution 2000 sq. deg  Double the number density of - A-25, A-26, A-33 galactic medium?
tween dark and luminous map of dark matter distribution  fensed galaxies per unit area.  A-35, A-36, A-37 What controls the mass- Study effects of black holes on  IFU Spectroscopy A-34
matter? and still higher resolution maps A-38, A-50 environment

in selected fields Capable of observing 200-300 galaxies?

lensed galaxies/arcmin? T o Identify and characterize qua-  Excellent match to LSST sen-  A-41, A-43, A-48
Dark Matter distribution in Rl sars and AGNS, black hole sitivity
dwarfs to rich clusters Astrometry of stars in nearby roundings? hosts
dwarfs 1.9x sharper images
Use strong lensing to probe
black hole disk structure
e e ST T Map the motions and properties  3x increase in photometric A-21,A-22, A-25
D ek R of stars in the Milky Way +its —— sensitivity + 9x increase in as-  A-26, A-27, A-28 ic fields affect stars?
stars to the present? neighbors trometric speed A-29, A-30, B-19 Microlensing census of black A-18
stars end? holes in the Milky Way

Find faint dwarfs JWST follow-up EIETER Rl TG 8 Study supernova la across IFU Spectroscopy B-7
How do stars form? Survey stellar populations IFU spectroscopy A-11,A-12, A-13 Type la supemovae and how eS0Ty

across wide range of luminosi- A-14, A-15, A-16 do they explode?

ties, ages and environments  3x more sensitive + 1.9x A-47,B-8, B-11 Detect SN progenitors in near-

sha’per ga’axy imaws by galaxles
How diverse are planetary Detect 3000 cold exoplanets 60% increase in the number of 2.5.1,2.5.2.3

L R TG Image debris disks Coronagraph 252 systems? and complete the census of ex- Earth size and smaller planets  A-6, A-7, A-8
evolve and form planetary oplanetary systems throughout  detected by microlensing, im-  B-15, B-17
systems? the Galaxy. proved characterization of the
DTN ENTIE VNP Measure the shape of the gal-  Higher space density of galaxy 2.2 planetary systems

axy power spectrum at high tracers; higher space density

precision; test for signatures of  of lensed galaxies

non-Gaussianity and stochastic

bias
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Further information

» Contact information:
Sally.Heap@NASA.gov

* Web page(s):
— COR.gsfc.nasa.gov
— WFIRST.gsfc.nasa.gov

WFIRST-AFTA SDT Final Report (May 2013)

(includes the 1-page science ideas)
WFIRST-AFTA SDT Interim Report (Apr 2014)



