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“Transverse-Traceless” gauge 
specialization. Project transverse to 
direction of wave propagation and 
remove trace

Ijk

hTT
jk =

2G

c2r

[
Ïjk

]TT

ret

�h̄μν = 0
ω2/c2 k2 = 0

Same wave equation as EM, 
same free-space propagation 
properties
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Reddening: relative change in red/
blue intensity owing (principally) to 
Rayleigh & Raman scattering

Extinction: overall loss of intensity 
owing to scattering, absorption by 
gas, dust

Rayleigh: large  scattering off 

neutral atom by dipole radiation;   

T  = [e2/4 0 mec2]2

Gravitational analog: scattering by 
induced neutral atom quadrupole; 

G  [Gme/c2]2 

G/ T 
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d2xμ

dτ2
= −Γμ

αβ

dxα

dτ

dxβ

dτ

Γμ
αβ =

1
2
gμν [gνα,β + gνβ,α − gαβ,ν ]

gμν = ημν + hμν

Γμ
tt =

1
2
ημν [hνt,t + hνt,t − htt,ν ]

dxμ

dτ
= (1, 0, 0, 0)

d2xμ

d2τ
= 0

Geodesic equation

Connection coefficients
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< n2 > = lim
T→∞

1
2T

∫ T

−T

n(t)2dt

= lim
T→∞

1
2T

∫ ∞

−∞
|ñT (f)|2 df

Sn(f) = lim
T→∞

1
2T

|ñT (f)|2

s = R ∗ h + n

s̃ = R̃h̃ + ñ

Sn(f) =
Sn(f)∣∣∣R̃(f)

∣∣∣2

Auriga
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Hanford, Washington: 4, 2 km IFO

Livingston, Louisiana: 4 km IFO

“Astrowatch”: 2 km IFO operates 
through mLIGO upgrade

“S6”: 2 years beginning ~ June 
2009

Upgrade: June 2011 – Jun 2015

Adv LIGO Science Run: Jan 2015–
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Different for pulsars in different 
directions

Correlation with wave 
propagation direction
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Under evaluation in US, Europe

Possible launch date ~ 2020

Longer arms (5x106 km)

No anthropomorphic, seismic or 
gravity-gradient noises

“Drag-free” flight

Space interferometry

Courtesy Rutherford 
Appleton Laboratory
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