
Science Synergies of the 2020s

LIGO/VIRGO



Astrophysics Decadal Planning
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Science Themes

Cosmic Dawn: The First Galaxies 
and black holes

New Worlds: Planetary Systems

Physics of the Universe: Dark Energy

Discovery: The Time Domain

Type Ia Supernovae
Gravitational lensing
Baryon Acoustic Oscillations
Clusters of galaxies

Transits
High-contrast imaging
Gravitational micro-lensing
Velocities
Positions
Dust and debris

Colors & emission lines
Pair-instability supernovae
Intervening absorption lines
Intensity mapping emission lines
Ancient stars nearby

Black hole events
Motions
Microlensing
Explosions
Pulsations



Telescope Attributes

Field of view



Roman

COSMOS

CANDELS

JWST
NIRCam

The largest 
time-lapse 
camera 
ever built

3.2 billion 
pixels

Images 
every 30 
seconds for 
10 years

20 billion 
galaxies

0.2ʺ    
per pixel

Vera Rubin 
Observatory



Telescope Attributes

Spatial resolution



Roman vs. Rubin



Webb vs. Hubble

0.03” 
per pixel

0.05” 
per pixel



Telescope Attributes

Wavelength range
Spectral resolution

Sensitivity



Wavelength & sensitivity
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Euclid 15,000 sq. degRubin/LSST 28,000 sq. deg

Roman 2,000 sq. deg

Webb <1 sq. degree

1 micron 20.5 4

Early galaxy 
redshift = 7

Emission-line 
galaxy redshift=2



Science Trades
Telescope attributes

• Field of view

• Spatial resolution

• Wavelength range

• Spectral resolution

• Sensitivity

• Contrast

• Time-domain agility

Science Topics
• Physics of the Universe: 

Dark Energy

• Cosmic Dawn: The first 
galaxies and black holes

• New Worlds: planetary 
systems

• Discovery: The time 
domain



Time Domain example

• LIGO detects a gravitational-
wave event

• Rapid or ultra-wide-field 
telescopes localize it within 
seconds

• LSST identifies the galaxy within 
minutes/hours

• Webb and Roman can localize it 
within the galaxy and measure it 
fading over months



Exciting times to come…

LIGO/VIRGO


	Science Synergies of the 2020s
	Astrophysics Decadal Planning
	Science Themes
	Telescope Attributes
	Slide Number 5
	Telescope Attributes
	Roman vs. Rubin
	Webb vs. Hubble
	Telescope Attributes
	Wavelength & sensitivity
	Science Trades
	Time Domain example
	Exciting times to come…

