HWO Suence Goals aml "‘.hallenges

Shawn lomaga| Goldman

Program Screntlst Great Observatorles Maturatlon PrOgram : | 0

Julle Crooke AR e R
Program Executlve Great Observatorles Maturatlon Program

Astrophysu:s DIVISIOﬂ NASA Headquarters









<<
)
<
Z




age (billions of years ago)

06 ——— T

0.5 Archean Earth - \\
0.4 Archean \
S hazy Archean -
3 |
2 0. |
< 0.2
0.1
39% 0.0
0.5 l | L
0.4 Proterozoic Earth |
' 1% present level of 0o
S 0.3 0.1% present level of 0y =——— -
(ab]
= 0.2 0 CHy €O, -
., 01 70 Ha0 120
2
4850_0....... |
0.4 — T 1 — 1 T
Modern Earth | =
0.3 - modern sk
S
oxygen % 0.2 0, O, CH,
01 |
1 - B 13% ool ) . . % e
10-4 102 100 102 104 0.5 1.0 1.5 2.0

column mass (g/cmz2) wavelength (pm) LUVOiR/HabEx



 BIOSIGNATURES NEED CONTEXT
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The Habitable Worlds Observatory:
Big Picture Strategy

* Build to schedule: Mission Level 1 Requirement - like planetary

Evolve technology from what we have done before:

- Build upon current NASA investments and TRL-9 technology
- Segmented optical telescope system from JWST

- Coronagraph from Roman's coronagraphic imager program

Next Generation Rockets:
- Larger telescope aperture sizes
- Leverage opportunities for mass & volume trades

Planned Servicing: Robotic servicing at L2

Robust Margins: Large scientific, technical, and programmatic margins

Mature technologies first: Reduce risk by fully maturing the technologies
prior to development phase.



Ground Measurements for Recent Best Mirror Alignment
Individual segments

59 nmrms

Interferometry measurements from NASA XRCF NIRCam wavefront sensing on 2022-06-21

Ribgy+ 2022
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HWOQO's Starlight Suppression Will be a System

We need an ultrastable telescope
..and...
we need a high precision coronagraph
..and...
we need these two things need to be compatible!



Coronagraphs can be efficient!
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Normalized Intensity
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ULTRA-STABILITY THROUGH CONTROL
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Speckle Control

Active control relaxes stability requirements

and provides an easier path to verification
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See “Ultra-stable Telescope Research and Analysis (ULTRA) Program Phase 1 Report”,
Ball Aerospace, L3/Harris, Northrop Grumman, SGT, Space Telescope Science Institute 23
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Questions and more information

maasl NASA Astrophysics Statement of Principles:
2294 go.nasa.gov/3KwnO07s

NASA GOMAP website:
go.nasa.gov/41077zC

@ julie.a.crooke@nasa.gov
had shawn.goldman@nasa.gov
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BIOSIGNATURES DEPEND ON CONTEXT...
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