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How national science priorities 
become engineering decisions



WHAT THE CSIT DOES

Translate science → requirements

Tra n s la te  c o m m u n ity s c ie n c e  p rio rit ie s  in to  Drivin g  Sc ie n c e  Ca s e s  th a t in fo rm  
HWO m is s io n - le ve l re q u ire m e n ts .

Coordinate community → design

Co o rd in a te  a c ro s s  PAGs , SIGs , a n d  p a rtn e rs  to  e n s u re  c o n tin u e d  b ro a d  
c o m m u n ity p a rtic ip a tio n  a n d  th a t s c ie n c e  p rio rit ie s  a re  re fle c te d  in  HWO d e s ig n .

Evaluate trades → instruments

He lp  e va lu a te  in s tru m e n t c o n c e p ts  a n d  te c h n o lo g y m a tu rity to  d e fin e  a  
s c ie n tific a lly o p tim ize d  c o re  in s tru m e n t s u ite  fo r th e  Mis s io n  Co n c e p t Re vie w.

Advocate science → stakeholders

Se rve  a s  a m b a s s a d o rs  fo r th e  c o m m u n ity, a rtic u la tin g  th e  s c ie n tific  va lu e  o f HWO 
a c ro s s  s ta ke h o ld e r g ro u p s .
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HWO’s Community Science & Instrument Team (CSIT)

Exo p la n e ts  & Ha b ita b ility ◉ So la r Sys te m  ◉ Sta rs  & Ste lla r En viro n m e n ts  ◉  

Ga la xie s  & Co s m ic  Ec o s ys te m s  ◉ Extre m e  As tro p h ys ic s  & Tra n s ie n ts  ◉ 
In s tru m e n ta tio n  & An a lys is



SCIENCE DRIVES MISSION DESIGN

Th e  CSIT re vie we d  a ll c o m m u n ity Sc ie n c e  
Ca s e  De ve lo p m e n t Do c u m e n ts  (SCDD) to  
id e n tify p o te n tia l:

1) Driving Science Cases (DSC)  th a t in fo rm  
d ra ft Le ve l 1 s c ie n c e  re q u ire m e n ts  
(b a s e lin e  a n d  th re s h o ld )  b y m a p p in g  
s c ie n c e  o b je c tive s  to  c a p a b ilitie s .

1) Compelling Science Cases (CSC)  n e e d e d  
fo r e xp lo ra tio n s  o f tra d e  s p a c e  a n d  
De s ig n  Re fe re n c e  Mis s io n s  (DRMs )
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HWO’s First Driving Science Questions 
Recommended by the CSIT



HOW DO IONIZING 
PHOTONS DRIVE THE 

EVOLUTION OF COSMIC  
STRUCTURE?  

HOW DO MASS AND ENERGY 
FLOW IN AND OUT OF 

GALAXIES? 

ARE WE ALONE?

WHAT ARE THE MOST 
EXTREME STARS AND 

STELLAR POPULATIONS? 

WHAT ARE THE ORIGINS OF THE 
HEAVY ELEMENTS?



Te le s c o p e

Dia m e te
r

~8  m

Ba n d p a
s s

~9 7– 170 0  n m

Co ro n a g ra p h
Hig h - c o n tra s t im a g in g  a n d  im a g in g  s p e c tro s c o p y

Ba n d p a s s ~20 0 - 170 0  n m

Fin a l Pla n e t- Sta r Flu x Ra tio ~10 - 10

IWA ~5 0  m a s

R (λ∕ Δλ) NUV: ~7 ; Vis : ~14 0  ; NIR: ~70

Hig h - Re s o lu tio n  Im a g e r
Vis  a n d  NIR im a g in g  & Hig h - p re c is io n  

a s tro m e try

Ba n d p a s s ~4 0 0 – 120 0  n m

Fie ld - o f- Vie w ~3’ x 4 ’

As tro m e try 
Pre c is io n

∼0 .3 𝜇𝜇a s  p e r e p o c h

PRELIMINARY OBSERVATORY GOALS FLOWING FROM THE FIRST DRIVING SCIENCE CASES



In te g ra l Fie ld  Un it ( IFU)
FUV a n d  NUV s p e c tro s c o p y a n d  im a g in g
Ba n d p a s s ~10 0  –  4 0 0  n m

Fie ld - o f- Vie w ~3 ′′× 3 ′’

An g u la r Re s . ~0 .0 2″

R (λ∕ Δλ) ~4 ,0 0 0

Mu lti- Ob je c t Sp e c tro g ra p h  (MOS)
FUV a n d  NUV s p e c tro s c o p y a n d  FUV im a g in g

Ba n d p a s s ~9 7 –  38 0  n m

Fie ld - o f- Vie w ~3‘× 3 ′

An g u la r Re s . ~0 .0 5 ″

R (λ∕ Δλ) ~5 0 0
~4 0 ,0 0 0
~10 0 ,0 0 0  (p o in t- s o u rc e )

PRELIMINARY OBSERVATORY GOALS FLOWING FROM THE FIRST DRIVING SCIENCE CASES

Oth e r 
c a n d id a te  

in s tru m e n ts  
will a ls o  b e  
c o n s id e re d .



From Recommendation to Reality
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Science and technology co-evolve
 

designs are iterated over time
 

and decisions are informed by maturity


