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SPACE TELESCOPE
Proposediifetime 2026- 2036 2023- 2030 2026- 2032
Mirror size (m) 6.5 (effective diameter) 1.2 2.4
Survey sizeqqdeg) ~20,000 14,000 2200
Medianz (WL) 0.9 0.9 1.2
Field of View (sq 9.6 0.5 (VisD.5 (NIR) 0.28
deg)
Mode Photometry Photometry/Grism Photometry/Grism




A Common Goal
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Dark Energy is a
common design driver

Current era energy
experiments have
systematics contrahs a
primary concern

All three will enable a
wide breadth of scienc

Some design
requirements do not
stem from dark energy
(especially on Roman
and Rubin)

Dark Energy is likely the most demanding use



Normal Matter Dark Energy equation of state
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CRAVITATIONAENSING

If there is any intervening dark matter,
light follows a distorted path (exaggerated here).
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Galaxies in a JWST image of the Hubb
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'_ ._\' " . ‘- = o .
. - . = ’
,_\ . s ' ™ . i
\ 4 : / " «
5 y 'b'. 3 A. -
* o »* .
o “ ™oL
Cosmic Microwave Batny: vuiiu uo oo e BRI T T
e« o Tip of the Iceberg © Ralph A. Clevenger/CORBIS (BT BY0) s A - ,.. ¢ -
oe 9{!Qa ttlyOl aluSttAUGS B s - .
." o " - " . . - "..\ »

Credit: NASA, ESA, CSA, J. DePasquale (STScl).



Galaxy Clustering

map the positions of galaxies to establish a cosmic standard
rul er to measure the Uni ver



Roman will

discover exploding stars (supernovae) across cosmic time
to establish precise distances to galaxies
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DESI results question sCMD

Cosmological constant s (wy=-1, w;=0)
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Question: Whatos the next | ogical step given th
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ROMAN SCIENTIFIC OBJECTIVES

Evolution of the Universe
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Nancy Grace Roman Space Telescope
AblFYSR FTFTOGSNI b! {! QaVWHT KNE Y20 K5 S8F
A Born out of the 2010 Decadal Survey by combining 3 missions
A Budget and May 2027 launch date set at entry to Phase C in 2020
A Ahead of schedule, under budget!

A August 30 2026 is official launch date now
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A 2.4m primary mirror
. %2 A Two instruments:
A Wide Field Instrument (WFI) for science
A Coronagraph Instrument (Technology
Demonstration)
A Will join Euclid @ L2
. A 5year primary mission (could be much longer
A 75% defined surveys and coronagraph/25%
i guest observer surveys (open to anyone)
A Cycle 1 proposals are in
-~ A No proprietary period on data!
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Darkmater, mapped
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THINKINRTCALTECH2002

Al was a postdoc at NASA GSFC
’é\ Sl | but spent the summer at Caltech

A 3 of us thinking deeply about
weak lensing decided we
needed a plan

1| Awe were working with the
- 1| Hubble Space Telescope but

decided we wanted a telescope
optimized for weak lensing



Weak lensing from space |: instrumentation and survey strategy

Show affiliations = Show all authors

Rhodes, Jason ; Refregier, Alexandre ; Massey, Richard (ip) ; Albert, Justin ; Bacon, David ;
Bernstein, Gary ; Ellis, Richard ; Jain, Bhuvnesh ; Kim, Alex ; Lampton, Mike ; McKay, Tim ;
Akerlof, C. ; Aldering, G.; Amanullah, R. ; Astier, P. ; Baltay, C.; Barrelet, E. ; Bebek, C.;
Bergstrom, L. ; Bercovitz, J. ; ...

A wide-field space-based imaging telescope is necessary to fully exploit the technique of observing
dark matter via weak gravitational lensing. This first paper in a three part series outlines the survey
strategies and relevant instrumental parameters for such a mission. As a concrete example of hardware
design, we consider the proposed Supernova/Acceleration Probe (SNAP). Using SNAP engineering
models, we quantify the major contributions to this telescope's point spread function (PSF). These PSF
contributions are relevant to any similar wide-field space telescope. We further show that the PSF of
SNAP or a similar telescope will be smaller than current ground-based PSFs, and more isotropic and
stable over time than the PSF of the Hubble Space Telescope. We outline survey strategies for two
different regimes--a ~“wide" 300 square degree survey and a ~"deep" 15 square degree survey that will
accomplish various weak lensing goals including statistical studies and dark matter mapping.

Publication: Astroparticle Physics, Volume 20, Issue 4, p. 377-389.
Pub Date: January 2004

DOI: 10.1016/j.astropartphys.2003.10.002 (&
10.48550/arXiv.astro-ph/0304417 &'

arXiv: arXiv:astro-ph/0304417 (&'

ATook us 18 months to finally
publish our ideas from summer
2002

A A telescope to study dark matter
A We started talking to space

agencies about building it right
away
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A Golden Age of Survey Science
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Cannes, France in February 2023
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