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Motivations '

Tensor-scalar theories naturally arise in many attempts to quantify
gravity, from Kaluza-Klein to string theory
— weak energy limit: spin 2 field + spin 0 field(s)

Best alternative theories:
e metric theories
e well motivated (natural)
e generalization of GR

Damour & Esposito-Farese, 1992

Within this framework, how far are we from General Relativity?
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/ Detection by laser interferometers' \

Generation and propagation of gravitational waves similar to those of

General Relativity (transverse waves)
tensor wave h,, (as in GR) + scalar wave(s) ¢

Interaction with interferometric detectors:
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6 (¢pe — ¢y) = —20aL(t) cos(2a) sin* 3

QNagoner & Kalligas, 1997 /
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Parameter space of the tensor-scalar theory.

* 1 * * * rk * o
Ry = 59w = 24T, + 20,0000 — 9,957 0o 00
Og.o = —qra(p)Ts
Coupling function a(y) = ag + By X @

General Relativity <= «a¢ =0 and Gy =0

as <1072, |Bolad < 7x 1074
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Constraints by solar-system experiments and binary pulsar timing:
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Possible astrophysical sources'

e collapse of a neutron star to a black hole (Novak, 1998a)

e transition of a neutron star to a strong scalar field state (Novak
1998b)

e supernova collapse to a neutron star (Novak & Ibanez, 2000)
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hs(t) = S0 (R(¢(R) — ¥0))

2
8%
hs(t) ~ 70

Characteristic frequencies ~ 700 — 1200 Hz
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/ Supernova collapse I \

ap = —0.01, By = —4, ap = —0.01, By = —4
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We can see type I supernovee(SN1987A, SN1993J, SN1997D...)

hs(SN87a) ~ 1.3 x 10~ %a2 [Hz'/?]

= An absence of scalar wave detection gives constraints on «y.

= A detection would be a revolution for the modeling of gravity...
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