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What is LUVOIR?
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LUVOIR-A: 15-m primary, LUVOIR-B : ~9-m primary
Serviceable and upgradable design



High sensitivity
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Low-mass galaxy at z = 2 
with HST

2.4	m	 Low-mass galaxy at z = 2 
with LUVOIR-A

15.1	m:	LUVOIR-A	

Credit: G. Snyder (STScI)



High sensitivity
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4 m 6 m 9 m 15 m

DONE

Courtesy C. Howk (Notre Dame)

Background quasars for UV spectroscopy with 
LUVOIR-A of the CGM around Cen A



High resolution
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Pluto with HST Pluto with LUVOIR-A

Credit: NASA / New Horizons / R. Parramon (NASA GSFC)



High contrast
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Inner working angle
~ 3.5 λ / D

Solar System from 13 parsec
with coronagraph and 12-m telescope

Credit: L. Pueyo (STScI) / M. N’Diaye (LAM)



The inhabited Earth through time
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Credit: LUVO
IR Tools / G

. Arney(N
ASA G

SFC)



Modern Earth with LUVOIR-A
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Credit: LUVOIR Tools / T. Robinson (NAU) / G. Arney (NASA GSFC)



How many exoEarth candidates do we 
need to constrain the frequency of 
habitable conditions?
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Credit: C. Stark (STScI) / A. Roberge (NASA GSFC)



Strategy for habitable exoplanets
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C
redit: T. B. G

risw
old (N

ASA G
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The exoplanet zoo
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Segmented and deployable
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The LUVOIR instruments
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Observational challenge
Faint planets next to bright stars

Extreme Coronagraph for LIving
Planetary Systems (ECLIPS)
Contrast < 10-10

Low resolution imaging spectroscopy
Bandpass:  0.2 μm to 2.0 μm
Tech development via WFIRST 

coronagraph

WFIRST
HLC

WFIRST
SPC



The LUVOIR instruments
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Observational challenge
Very cold to very hot gases

LUVOIR UV Multi-Object 
Spectrograph (LUMOS)
R = 500 – 63,000
Bandpass:  100 nm to 400 nm
FOV: 3’ x 1.6’ (FUV), 1.3’ x 1.6’ (NUV)
FUV imaging channel
Heritage from STIS, COS, & NIRSPEC

HST STIS UV instrument

Europa geysers



The LUVOIR instruments
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Observational challenge
Imaging the ultra faint and very small 
at high resolution

High-Definition Imager (HDI)
2 x 3 arcmin field-of-view
Bandpass:  0.2 μm to 2.5 μm
Nyquist sampled
Micro-arcsec astrometry capability 

(measure planet masses, etc.)
Heritage from HST WFC3 & WFIRST

HST Wide Field Camera 3



POLLUX: a European contribution to the 
LUVOIR mission study

} UV spectro-polarimeter with high resolution point-source 
capability (R ~ 120,000).

} Circular + linear polarizations and unpolarized light

} Defined & designed by consortium of 10 European institutions, 
with leadership/support from CNES

} Builds off Arago mission concept.  Instrument study could serve as 
basis for a future ESA contribution to LUVOIR
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LUVOIR online simulation tools
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http://asd.gsfc.nasa.gov/luvoir/tools/



How we’re doing the study

Science and Technology Definition Team 

� 25 voting members from community

� 10 non-voting reps. of international space agencies

Six Community Working Groups

� Exoplanets, Cosmic Origins, Solar System, 
Simulations, Communications, Technology

Four Instrument Teams

Study office and engineering team at GSFC
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Summary

Big Bang to Biosignatures: The LUVOIR Mission Concept 19April 18, 2018

LUVOIR has multiple primary science goals 

① Habitable exoplanets & biosignatures
② Broad range of general astrophysics and Solar 

System observations

Challenge is to blend goals into single powerful mission

LUVOIR will provide a statistical study of Goal 1, 
factors of ~ 100 increased science grasp over 
Hubble for Goal 2

Wide range of capabilities to enable decades of future 
investigations and unexpected discoveries


