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The Copernican and Darwinian revolutions rolled together.

Habitable Worlds Observatory
100 Hab Zone searches, and hopefully 25 “Earths”
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Transformative general astrophysics from 
radically new resolution, depth, and multiplexing 
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JWST Other missions

Achievable with lessons learned from:

 es Maturation Program (GOMAP), now started by NASA, will incorporate these lessons in      

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).



All the New GOs have Tall Poles, and Detailed Plans

ultrastable optics
high contrast imaging
UV/optical coatings 

and detectors

Let’s take this one.
LUVOIR/Habex UV optical 

coatings and detectors.

meta-shell optics with 30,000 segments
detectors for imaging spectroscopy

high resolution dispersers
high resolution microcalorimeters

cryocoolers for 4.5 K
sub-Kelvin detector cooling 

TES/KIDS detectors
mid-IR detector arrays 



Status of Each Item as of LUVOIR Report (2019) 

7
System prototype 

demonstration in an 
operational 

environment.

LUVOIR Preliminary Design Review

6
System / sub-system 
model or prototype 
demonstration in an 

operational 
environment.

meets 
requirements for 

100-150 nm

5
Component and/or 

breadboard 
validation in relevant 

environment.

Meets performance 
requirements, but is 

environmentally 
unstable

8K x 8K devices exist 
with 18 micron 

pixels, lacks high 
speed subarray 

readout for guiding

4
Component and/or 

breadboard 
validation in lab 

environment

>5000:1 contrast 
achieved on re-

windowed XGA format
(1024x768)

Ninkov SAT ; Quad

meets requirements for 100-150 nm; 
requires devel for large tile size and 

integration with cross-strip readout. GaN 
has better Solar-blind performance

Demonstrated 50% 
improved QE with CsI 

photocathode

4K x 4K devices exist, 
require development 

for 8K x 8K and 
readout optimization

3
Analytical and 

experimental critical 
function and/or 

characteristic proof 
of concept

Meets performance requirements, but requires 
demonstration on meter-class optics, validation of 

uniformity, repeatability, and env. stability
PVD; Quijada SAT; Quad

840x420 prototype 
demonstrated, but 
requires devel. to 

survive launch
Greenhouse SAT ; Quad

> 50% over 100-115 nm, > 80% over 115-200 nm
> 88% over 200 - 850 nm, > 96% over > 850 nm, 

< 1% reflectance non-uniformity over primary mirror in 
coronagraph bandpass (200-2000 nm)

840x420 format, two-side 
buttable, high contrast 

200 mm x 200 mm tile size
> 30% QE between 100-200 nm

8K x 9K format, < 7 μm pixels, 
three-side buttable, ~1 e- read 

noise, 10-4 e-/pix/s dark at 170K

Al+eLiF+MgF2
Baseline

Al+eLiF+AlF3 Al+eLiF Microshutters
Baseline

Micromirrors CsI
Baseline

GaN
Baseline

Bi-alkali Funnel micro 8K x 8K
CMOS
Baseline

4K x 4K
CCDs

Far-UV Broadband Coatings
LUVOIR pg. 11-25

Configurable Shutters
LUVOIR pg. 11-26

UV Microchannel Plate 
LUVOIR pg. 11-26

Visible Detectors
LUVOIR pg. 11-27

Based on Table 11-3 of LUVOIR Report

Black font = current status as of 2018, from Table 11-3 of LUVOIR Final Report

http://www.astrostrategictech.us/index.cfm?event=ehQuadChart.getQuadChartInfo&id=12-SAT12-0018
http://www.astrostrategictech.us/index.cfm?event=ehQuadChart.getQuadChartInfo&id=10-SAT10-0050
http://www.astrostrategictech.us/index.cfm?event=ehQuadChart.getQuadChartInfo&id=17-SAT17-0010


Strategic Investments in Technology are Ongoing 
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Status of Each Item as of ~2021 

http://www.astrostrategictech.us/index.cfm?event=ehQuadChart.getQuadChartInfo&id=18-SAT18-0011
http://www.astrostrategictech.us/index.cfm?event=ehQuadChart.getQuadChartInfo&id=16-SAT16-0019
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This is why it is so important to focus on the key items. . . 
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WHAT HAPPENS HERE? 
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— NASA intends to ‘build HWO to schedule’, starting with GOMAP. 
There is not an indefinite period available to carry low TRL items much longer.

— The set of technologies that must be matured to meet the performance specs 
of the LUVOIR and HabEX studies is not large:

(1) for UV coatings: performance below Ly⍺, scalability to large optics, and 
compatibility with a high-performance coronagraph. 

(2) For MOS capabilities: microshutter (and/or micromirror) arrays must be scaled 
up to mission needs and proven in operational environments, 

(3) For MCP and CMOS detectors: formats, focal plane packing . .  .

— Let’s take advantage of this to focus on the key items that matter most, and 
build the UV tech dev plan that gets all this to TRL 5-6 during GOMAP.

Propositions
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