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The “Old” Great Observatories — Transformative Science Together!

Hubble SpitzerChandra Hubble VLAChandra

M82 Starburst MACS J0717+3745 Cluster SN 1987A

Hubble ALMAChandra

HubbleChandra Hubble Spitzer Herschel

Jupiter’s Aurorae Fomalhaut debris disk
science highlight graphics available at www.newgreatobservatories.org

Crab Nebula

SAG10
report

Hubble SpitzerChandra



Science Always Leads - The Vision of Astro2020



Bill Nelson
NASA Administrator

Apollo 17 50th Anniversary
December 14, 2022

National Academies Building

Full Video






What is a scientific revolution worth?

Habitable Worlds Observatory



H I Mg II C IV O VI Ne VIII

Gas Temperature Probed by Key Ultraviolet Lines HotCold

at z = 2
180 pc 0.5 pc 1 AU

at 5 Mpc at 50 pc at 3 AU
Spatial Resolution

40 km

Habitable Worlds Observatory

Wide-Field, High Spatial Resolution 
UV Multiobject Spectroscopy 

Revolutionary Depth


















The Far-Infrared Great Observatory

Biosignatures on Planets Transitiing M-dwarfs

Tracing Water from the ISM to Oceans
Cold Gas & Dust in Galactic Outflows 

Dusty and Obscured Stars and AGN

in the Outer Solar System
The Ingredients of Planets



The X-ray Great Observatory

Jovian Aurorae
First Giant Black Holes

Galactic Winds and the Missing Baryons

Gravity Wave Events

Supernovae and Remnants
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JWST Other missions
Achievable with lessons learned from:

The Astro2020 Great Observatories Maturation Program (GOMAP), now started by 
NASA, will incorporate these lessons into the development of the NGOs.

It works! We can deploy complex systems 
and operate them at the diffraction limit, so 

let’s evolve from this.

Mature architecture and technology fully 
before starting development phase, to 

better align funding. 

Costs cannot be estimated 
robustly, and therefore controlled, 

until a design is matured. 
This will increase costs in the 

early phases but make flagships 
cheaper in the long run.

Plan for servicing to expand 
capabilities, control initial costs, and 

reduce risks.

Make future missions “evolutions” but not 
“revolutions” on existing designs and 

engineering.
Using a big rocket provides ample mass 

and volume margin to reduce system 
complexity.

Build to schedule so as to avoid an open 
ended development path (like planetary 

missions).



Achievable with wise technology development
Latest “dark hole” contrast ~2e-8, IWA 4.6 λ/D

High-Contrast Imager for 
Complex Aperture 
Telescope (HiCAT)

Phase 
Retrieval 

Cam.

Imaging 
Cam.

Pupil 
Cam.

Michelson 
Cam.

IRISAO
DM

Boston 
DM1

Boston 
DM2Piezo

Tip/Tilt

HiCAT Testbed 
Equipment

The Makidon Lab at STScI 
is developing high-contrast 

imaging technology for 
segmented-aperture 

telescopes. 
We have detected 10-8 
contrast injected planets 
in a realistic “dark hole”.

We plan for 10-10 in 
broadband light by 2027.

Soummer et al. 2022 SPIE paper
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Inclusive

*This idea and some others here are from Keivan Stassun’s talk at the AAS 
240 NGO Splinter

a.k.a. Only NASA Missions Can Train People for Future NASA Missions*

You, yes you! are qualified and welcome to contribute to the pathway of 
mission development for the NGOs. 

There is no such thing as being too early in your career, too inexperienced, 
from the wrong science area / institution / background.

There are also opportunities for involvement across many levels of time 
commitment. 

Following recommendations by the NAS report “Advancing DEIA in the 
Leadership of Competed Space Missions” (2022), the NGO effort seeks 
active involvement and mentoring well beyond the “insiders” who typically 
drive mission development. 

For more info on how to get involved, attend Wednesday’s splinter:
https://www.greatobservatories.org/aas241

https://www.greatobservatories.org/aas241
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Ready
for your 

involvement!

Attend events here in Seattle!

Learn more about GOMAP! 

www.newgreatobservatories.org

Join the New Great Observatories 
Science Analysis Group (Wed 1-3 

PM)

Join our website and Slack team!



Join us!

ww.newgreatobservatories.org

STScI will host a 
special workshop this 

summer to support 
community 

involvement in the 
next stages of this 
grand movement.

Thank 
you!



R E M A I N  I N  L I G H T
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