CCAPP’s role in Roman:

a >20 year journey to the launch pad

Christopher Hirata
CCAPP 20" Anniversary * June 11, 2026



The Nancy Grace Roman Space Telescope:
the next-generation near infrared survey ...

http

://roman.gsfc.nasa.gov/

NASA’s next large astrophysics mission

2.4 m diameter mirror
Wide field instrument

300 Mpix, wavelength range 0.5-2.3 um

Coronagraph

(technology experiment for high contrast

imaging)
3 science pillars:

Cosmology

Type la supernovae
(imaging + prism
spectroscopy)

Weak lensing with high-
resolution, multiband
imaging

Galaxy redshift survey
(grism spectroscopy for Ha
and [O Ill] emission lines)

Lower
instrument
sun shades

High Gain

Antenna \

Exoplanets

Microlensing survey of the
Galactic bulge — census of
cold exoplanets

Coronagraph technology
demonstration (direct
imaging + slit
spectroscopy)

Solar Array
- Sunshield

Coronagraph ;‘

Deployable
Aperture Cover

Outer
Barrel

Wide-field
Instrument

Avionics
Modules x6

General Astrophysics

High redshift galaxies,
reionization

* Nearby galaxies — resolved
stellar populations, galactic

halos

e Stars from brown dwarfs to
compact objects

... and many more!

Image credit: Jeff Kruk APAC Presentation (Oct. 2019)
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Exoplanet Microlensing Survey
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Growth of Cosmic Structure

— Notional Survey * circa 2019
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Doré et al. (Astro2020 White Paper) —
notional survey performance with other parameters held fixed
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A (simulated) portion of Roman’s survey

1.23arcmihn ——m——00———»

RGB =1.58, 1.29, 1.06 um OpenUniverse (2024) simulation, combined effort for Rubin + Roman
+ Roman High-Latitude Imaging Survey Project Infrastructure Team
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High Latitude Wide Area Survey

Core Community Survey Definition Committee

Southern footprint

Northern footjom’nt

Medium = 3 bands
(1.06, 1.29, 1.58 um)

+ grism spectroscopy

Wide = 1 band only
(1.58 um)

(and this is just one of
the surveys)
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For me, the start of a journey ...

Date: Fri, 8 Jul 2005 11:07:19 -0400 (EDT)

From: "Christopher M. Hirata" <chirata@Princeton.EDU>
To: "C. Bennett" <cbennett@jhu.edu>

Subject: Re: please call me

Chuck,

I'm at the Jadwin office today at (609)258-4472. I have a couple of
meetings but I will be in between 2 and 5pm. Feel free to call during
those times if any are good for you.

Thanks,
Chris

Chris,

Hi - I don't know if we have met, but I would like to talk to you about dark
energy. I currently lead the JDEM Science Definition Team for NASA and DOE.
I left a message for you at your IAS phone number too. I have moved my WMAP
base of operations from NASA to Johns Hopkins University where I am now at
410-516-6177. Please call me when you get a chance. Thanks.

Chuck Bennett
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It was also a journey for OSU:

Scott Gaudi wrote to our committee in 2008 advocating for
combining the dark energy mission with a microlensing mission
because they needed similar hardware.

He was the main technical lead for the microlensing program in
the subsequent rounds of design studies, and is now the PI of the
Roman Galactic Exoplanet Survey Project Infrastructure Team.

With expertise in multiple cosmological probes, David Weinberg
became a key overall architect of the Roman dark energy
portfolio, coordinating groups with different programmatic
histories and technical requirements.

He most recently led the Survey Working Group in the Roman
High-Latitude Imaging Survey Project Infrastructure Team.

At a project meeting on May 18, 2012, David informed me that the departments had
voted to offer me a faculty job at OSU. Yay!



4k x 4k NIR detectors from Teledyne

We needed a 300 megapixel IR focal plane (18 x 40882) Development detector SCA18237 on

the vibration test fixture, 2016
(WFIRST IR Technology Milestone Report #5)

with tight specifications on noise, defects, calibration, ...

Don’t just trust the manufacturer’s specs! Get scientists
to look at the data and find “features.”

CCAPP students & postdocs partnered with the Detector
Characterization Lab (@NASA Goddard) to understand

the impact of detector systematics on Roman’s science
goals.

SCA18237 cross-talk map
(Choi & Hirata, 2019)
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Every one of the 18 detectors in the Roman focal plane was chosen after CCAPP
analysis tools were run on the acceptance test data.

NASA / Chris Gunn



We’re about to have lots of data ...
but we also need simulation & analysis tools!
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+ Roman High-Latitude Imaging Survey

Project Infrastructure Team

OpenUniverse (2024) simulation
combined effort for Rubin + Roman
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Many of the analysis tools were
prototyped at the Ohio Supercomputer
Center.

The image simulation effort for the
wide-area imaging survey was largely
coordinated by Michael Troxel
(CCAPP postdoc, 2016—2019) and his
group at Duke University ...

... and so much of the simulation & analysis
software is being built by CCAPP and OSU
students, postdocs, faculty, and alumni ...

Ohio Supercomputer Center
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. in addition to people on the previous slides!
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... the journey continues!

Roman orbit @ L2
Roman in its shipping container in Earth-centric, non-rotating frame
June 5, 2026 ¢ Photo by Tyler Groff (looking down from over the North Pole)

dots every 30 days o
200 ' *
100 R
:’_g orbitof//,—-‘-x\
© Moon -
£ of ‘ 1
©
S
>_
100 | -
Launch Complex 39 @ Cape Canaveral
NASA / Jamie Peer -200 s

-200 -100 0 100 200
X (Earth radii)

7

Get ready for 1.3 TB of images per day!

Roman will launch from Pad 39A, at left.



