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T H E  B O O K  T H AT  L A U N C H E D  A  
T H O U S A N D  W H I T E  PA P E R S



T H E  L U V O I R  T E A M



W E ’ R E  H A L F W AY  D O N E



T H E  S T O R Y  O F  L I F E  I N  T H E  U N I V E R S E



- A M E L I A  E A R H A R T

The most effective way to do it, 
is to do it.
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• It’s Powerful. 
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N O  M AT T E R  
W H AT  Y O U  C O M E  
U P  W I T H ,  LY M A N  
S P I T Z E R  A L R E A D Y  
T H O U G H T  O F  I T

H I S T O R I C A L  P O I N T

Spitzer, 1946



I T ’ S  L A R G E

LUVOIR-A + 
SLS Block 2 Fairing

LUVOIR-A



S L S  B L O C K  2



N O ,  R E A L LY.  I T ’ S  L A R G E



T H AT ’ S  A  B I G  S U N S H I E L D



L U V O I R - B  ~ 8  M E T E R  O F F - A X I S
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I T ’ S  P O W E R F U L

• 4 instruments being studied for architecture A (15m) 

• ECLIPS:  High contrast (10-10) NUV/VIS/NIR coronagraph with imaging 
and integral field spectroscopy 

• HDI:  ~3 Gigapixel, Nyquist sampled simultaneous dual-channel (NUV/
VIS, NIR) 2’x3’ imager reaching V=31 (10!) in 1 hour. 2.75 mas/pix UV, 
8.25 mas/pix NIR) 

• LUMOS: FUV/NUV FUV imager able to observe hundreds of objects 
simultaneously, reaching FUV mag=21 (10!) in <1 hour at R=30,000 and 
"=1300Å

• POLLUX: (European Instrument Study):  High resolution (R~120,000) UV 
spectropolarimiter
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I T ’ S  S E R V I C E A B L E

• Observatory designed from the beginning to have 
swappable instruments and some telescope 
components
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I T ’ S  O P E N

• LUVOIR will be a Guest Observer driven facility 
analogous to NASA’s Great Observatories



B U T   
W H Y ?



S I G N AT U R E  S C I E N C E



T H E  S O L A R  S Y S T E M



R E M O T E  S E N S I N G  I N  O U R  B A C K  YA R D

Monitor in IR and UV at ~km/pix resolution



R E M O T E  S E N S I N G  I N  O U R  B A C K  YA R D

Pluto with HST Pluto with 15-m LUVOIR Pluto with HST Pluto with 15-m LUVOIR 

Europa jets observed  
with HST 

Roth et al. (2014)  

Pluto with 15-m LUVOIR 

Europa jets observed  
with 15-m LUVOIR 

Credit: G. Ballester (LPL) Ballester (LPL) 
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R E M O T E  S E N S I N G  I N  O U R  B A C K  YA R D



E X T R A S O L A R  P L A N E T S



E X P E C T  T H E  U N E X P E C T E D



S T R E N G T H  I N  D I V E R S I T Y

via Martin Vargic



T H E  PA L E  B L U E  D O T



T H E  L I V I N G  A N D  C H A N G I N G  B L U E  D O T



T W O  E X T R E M E S

Either case demands a large survey



S TA R S  &  S TA R  
F O R M AT I O N



F R O M  N U R S E R I E S  T O  C R A D L E S

A 15.1 m LUVOIR can do this anywhere 
in the Milky Way

Proto-Planetary Disks in the nearest Star Forming 
Regions with HST

A 15.1 m LUVOIR can do this anywhere 
in the Milky Way

Regions with HST



L I F E ’ S  B U I L D I N G  B L O C K S  I N  T H E  D I S K S



T H E  R I S E  O F  T H E  P E R I O D I C  TA B L E

Figure 6.12: Comparison of  distances for which LUVOIR can obtain high-precision chemical 
abundances in metal-poor giants to examine the origins of  the first heavy elements. These elements 
are best studied in the UV; many of  these stars are so metal poor that the key lines in the optical are 
too intrinsically weak, but stronger UV lines of  Fe, Mg, etc can still be detected. These are 
challenging, expensive observations for Hubble since the stars are ancient and not bright in the UV. 
LUMOS will push these limits to ~ 20 kpc, a significant fraction of  the total mass of  the galactic 
halo. 



G A L A X I E S  A N D  
C O S M O L O G Y



R E D E F I N I N G  D E E P  F I E L D S
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400 orbits 

11.3 days (~1 Million sec) 
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mAB ~ 29



R E D E F I N I N G  “ FA I N T ”
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z=2 galaxy with 109 solar masses — 500 ksec integration
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z=2 galaxy with 10z=2 galaxy with 10z=2 9 solar masses — 500 ksec integration
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C O S M I C  AT O M I C  H I S T O R Y:  A  U V  S T O R Y

All of these temperatures are accessible in the UV



T H I N K  L O C A L LY,  A C T  G L O B A L LY

4m 6m 9m 15m4m 6m 9m 15m



N O T  J U S T  F O R  Q U A S A R S !



`

Map of Galaxies within 12 Mpc of Our Galaxy 

 HST 

JWST 

9-m LUVOIR 
15-m LUVOIR 

Main Sequence  
turnoff 

chronometers 
in every environment



R E I O N I Z AT I O N  R E V E A L E D



D W A R F S  A C R O S S  C O S M I C  T I M E

Sensitivity from 500 ksec observation



F O U R  B R I E F  P O I N T S



P O I N T  # 1

do the “impossible” 
both ways

J U S T  B E C A U S E  
Y O U  C A N ,  
D O E S N ’ T  M E A N  
Y O U  W I L L

HST Cycles 17-23



W E  H AV E  A LW AY S  
H A D  L A R G E R  
T E L E S C O P E S  O N  
T H E  G R O U N D .   
T H AT ’ S  O K

P O I N T  # 2

FIRST DEPLOYMENT

but what will the community landscape be in 2035?



T H E  L U V O I R  S T D T  M AY  
N O T  K N O W  W H AT  T H E  
M O S T  I M P O R TA N T  
S C I E N C E  O F  2 0 3 5 ,  
2 0 4 5 ,  A N D  2 0 5 5  I S

P O I N T  # 3

Copyright © National Academy of Sciences. All rights reserved.

Scientific Uses of the Large Space Telescope 
http://www.nap.edu/catalog/12399.html

we must build powerful and flexible



W E  C A N  S TA N D  
O N  T H E  
S H O U L D E R S  O F  
G I A N T S

P O I N T  # 4

we have significant heritage to leverage



W H AT ’ S  N E X T ?



W H AT ’ S  N E X T ?  Y O U !



U S E  O U R  T O O L S !

http://luvoir.stsci.edu

http://luvoir.stsci.edu


T H A N K S





Y E A H ,  B U T  T H E  3 0 - M E T E R S  W I L L  D O  
T H I S  A L L

from the HDST report



E C L I P S



L U M O S



H D I


