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General Relativity curved space GW Eq. of motion

va@ |- — 0 b Parallel transport of + and X modes
R -, in curved space

'Effective mass-like term

Short wavelength approximation

GW source:
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Does the presence of curvature from a lens break the parallel
transport of GW polarizations?

Charles Dalang




Wave ansatz
_ 0 —1 (1 1wP __
huy—%((sfw)—l—w 611(“/)4—...)6 ) k,=®,
—— N—
amplitude amplitude phase wavevector
polarization tensor  correction

)\background

large W

Equation of motion
0 = —w?kpkPe(D) +iw' [2kPe) 5 + kP 5e(Q)]

o [i[26%0)) 5 + kP92 ] + Oell) — 260 Rapus|
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O(w?) kg k" =0  GWs follow nul geodesics!

The polarization 1s parallel

1 (0) 0)] _
O(w ) [zkﬁgul/;ﬁ ™ kﬁﬁgﬁu/)] =0 transported along k"

(1) 1) B 5 = _(0
O(wo) 2]658“,/;5 -+ kﬁ;ﬁggl) = —1 {QS?O)RQMVB — 6&,/)}
The background gravitational field sources amplitude corrections of the GW!
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Schematically,
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P(>u, A, zs)

Probability to create scalar modes

—1

7 smaller than the tensor modes
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source source plane

n Two effects compete:

! - Geometric time delay
La(n) - Shapiro time delay

‘ lens lens plane F,

E/

~

observer h,uz/(Qa 2130) — Fs . F,uz/aﬁilaﬁ (Qa wo)

Standard polarization distortions
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What about observers related by Lorentz transformations?

0

- 3 boosts
- 3 rotations

\

—~ - Polarization content 1s
observer dependent but there
does not exist any observer

v who feels only the plus and
cross polarizations.

/27 UNIVERSITE
1) DE GENEVE

FACULTE DES SCIENCES

Charles Dalang




Conclusion

-Parallel transport of the GW polarization 1s
mostly a good approximation but it 1s not exact.
-Additional apparent polarization may appear in
lensing scenarios, even 1n GR.

Thank you!

[ am happy to answer any questions you may have :)
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