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LIGO-Virgo:  
Status and 5-year plan
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LIGO Concept Roadmap

Advanced LIGO

Other wavelengths, cryogenics Voyager – Current Facilities

 Ultimate R&D (ET, CE)  New Facilities

Coatings, squeezing A+

Now Early 2020s Late 2020s Mid 2030s

from Evans, session D04 
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Prospects for 
Observing and 
Localizing 
Gravitational-Wave 
Transients with 
Advanced LIGO and 
Advanced Virgo and 
KAGRA 

https://dcc.ligo.org/
LIGO-P1200087

Observing Scenarios
metric: BNS range
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aLIGO target sensitivity ~2019

BNS reach:   ~2x O2

BBH reach:  ~4x O2 

QNM SNR ~20

(for an event like GW150914)

after additional commissioning 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Advanced LIGO Plus (A+)
Could be operating 2024

BNS reach:   ~6x O2

BBH reach:  ~10x O2 

QNM SNR ~35

(for an event like GW150914)

aLIGO with 
frequency-dependent squeezing & 

lower optical coating thermal noise
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Prospects for 
Observing and 
Localizing 
Gravitational-Wave 
Transients with 
Advanced LIGO and 
Advanced Virgo and 
KAGRA 

https://dcc.ligo.org/
LIGO-P1200087

Observing Scenarios
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Virgo 
O3 expected
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Science Targets

• Compact Binary Coalescences: populations, mass, spin, rates

• neutron star EoS - connection with nuclear physics

• standard sirens, cosmology

• Tests of GR

• Ringdowns
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Credit: AEI, CCT, LSU

Coalescing Binary 
Systems 
Neutron Stars, 

Black Holes

Credit: Chandra X-ray Observatory 

‘Bursts’ 
asymmetric core collapse 
supernovae
cosmic strings
??? 

NASA/WMAP Science Team 

Cosmic GW 
background 
 stochastic, incoherent 
background

Casey Reed, Penn State 

Continuous Sources 
Spinning neutron stars
crustal deformations, accretion
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https://dcc.ligo.org/T1700214

The LSC-Virgo White Paper 
on Gravitational Wave Data 
Analysis and Astrophysics 

(2017-2018 edition)


