Habitable Worlds Observatory

(Recommended by Decadal Survey astro2020)
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Habitable Worlds Observatory

® off-axis inscribed diameter 6-m, at first half of 2040’s (11BS) to
search for biosignatures from ~25 habitable zone planets

®Segmented, deployable far FUV/optical/NIR telescope (100 nm to
2500 nm)

®Ultra-stable to enable high performance coronagraphy

®Serviceable & upgradable (25 year lifetime goal for non-serviceable
comp.)




Habitable exoplanets & biosignatures
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Dtelescope =15-m
R=150
Time = 60 hrs per band
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Science, Technology, Architecture
Review Team (START)

Explore Astro2020 science objectives; break down one
or more levels

Analyze mission architecture options

Members selected

International ex-officio representatives included

Support available for START members in recognition of
community service

Engineering / science analysis support provided by
NASA & Science Centers

Independent
Consultants

Technical Assessment Group

(TAG)

Identify and assess mission architecture options
and assess the risks associated with each

option and approach.

Science Case Simulations Working Group
Science Data Simulation Working Group
Sci / Eng Interface Working Group
Systems Working Group

Technology Working Group

Integrated Modeling Working Group




START/TAG meetings

2023/10/31-11/2, HWO START + TAG (F2F), 3-day meeting: DC

2024/3/11-13, 2nd HWO START + TAG (F2F), Pasadena, CA

2024/6, 3rd HWO START + TAG (F2F) Baltimore {¥(BRX). gmﬁﬂ,',g (NAOJ) PSS
2024/10, 4th HWO START + TAG (F2F), i
Rochester, NY
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Lesson Learned from JWST Barrel Needed for

¢3 model SURFACE height in nm (=dOPD/2)

Randal TeIfer/StS‘cI

Recent GSFC ULE MIRROR Test at White Sands

Likely 7J hit on JWST Mirror C3 in 5/22 7] hit on ULE Disk




NOTIONAL EXPLORATORY ANALYTIC CASES

6m/7.2m (ID/OD) off-axis
19 hex segments

PM faces horizontal in
rocket

JWST like wing deployment

Fits in New Glenn, Starship
Standard

Low Areal Density Mirrors

EAC2Z:
6m (ID) off-axis
Non-deployed Primary mirror

Central 3 m, + 6 keystone

Primary mirror faces up in
rocket

Lower barrel is fixed, upper
barrel and SM deploy

Fits in Starship Standard
Higher Areal Density Mirrors

EAC3:

8m ID (round) on-axis
34 keystone segments

PM Faces horizontal in
rocket

JWST like wing deployment
Fits in Starship Standard
Low Areal Density

Large FOV guider/active
wavefront sensing and
control




HWO preliminary specs & candidate instruments

Telescope

Coronagraph*

Diameter 6+ meters

High-contrast imaging and
Imaging spectroscopy

High-Resolution
Imager

UVANis and NIR imaging

Bandpasst 100 nm (TBR)-

2500nm

Diffr. Lim.  |.5um,
Wavelength, | .4mas LOS
Line of Sight

—_—

Bandpass  ~350-1800 nm

= alx g

Vis: ~140
NIR: ~70, 200

Contrast
R (A/AX)

Bandpass  ~200-2500 nm

Fourth Instrument
To be defined

Jummer
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Field-of- ~3'x 2
View
~67 science filters + grism

High-precision astrometry?
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UV Multi-Object
Spectrograph

UV/NVis multi-object
spectroscopy and FUV
imaging

Bandpass

Field-of-
View

~100-1000 nm |
~2"'x 2'

Apertures | ~840 x 420

R (A/AX) |500-50,000

* High contrast NUV could be fourth

instrument _(XI)_

S%IAide by Aki Roberge/GSFC
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® 2024/6/18 meeting with NASA @SPIE, Yokohama
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NASA:

Mark Clampin (HQ, Astrophysics Division Director),

Lee Feinberg (GSFC, TAG Co—chair)

Michael McElwain (GSFC, TAG, JWST project scientist)
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June 18 from 13:30-16:00@SPIE, G215 PACIFICO Yokohama
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