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Rotational Motions
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Transversely polarized plane wave propagating in x-direction

Uyl 8, t) = Fl kT —t) c= Y

e 2N
Acceleration : Ay = Uy — W F (kil? o E,dt)

: 1 1
Rotation rate: () = §V X “Ufy = —§]€LJF”

a(x,t)/ Q(x,r) —

Rotation rate and acceleration are in phase and
the amplitudes scaled by two times the horizontal phase velocity.
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Love waves GX traveling around the Earth
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Love waves GX traveling around the Earth
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Amplitude spectrum of 48 hour-long time series of the z-component rotations after the Mw 9.0
Tohoku-Oki earthquake (2011) recorded at Wettzell, Germany by the G-ring laser (GRL).

Dashed vertical line are the toroidal and spheroidal eigenfrequencies
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— GRL data

WET data
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The relative percentage difference of the observed-synthetic correlation between the

observables is 3.2% for the frequency band target of our study.



Can we detect a signature of permanent excitation of Earth's Free
oscillations in the G-Ring laser data?
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The ground displacement associated with a given mode of vibration
(Dahlen & Tromp 1998):

Si(x) =n De(r09)Yim (0, ¢)

Where:

D = Uf + Ok '[Vie + W(sin®) '9s] + &k~ [V (sin®) 9y — W o]
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Noise level Wettzell ringlaser
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G-ring ?

A A

Can we observe Love waves
in the ring laser noise?

Black — Transv. acc
Red — rotational rate

Rotational rate and transverse
Acceleration are in phase.
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A [ : Tohoku-Oki M9
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Method : Time domain analysis of Earth’s long-period background (Ekstroem, 2001)

Standing Love waves ( 200-400s)
Based on autocorrelation functions and the great circle operator
Transforms Gn --> Gn+2 correlating of an original seismogram with a copy to which the operator was applied
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Searching for sings of continuously exited normal modes in the
G-ring laser noise.

Can we detect permanent excitation of normal modes in the
Ring lase data?

And if so ...

Does an answer to this question can give us more insights about
the mechanism that generates the horizontal global Hum?
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COUPLED ENERGY MECHANISMS

Strain Rotation coupling:
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Fig. 9 Amplitude spectrum for rotation around z-axis modes); strain rotation coupling (here constants are chosen
for 36 h of synthetic data for the M9.0 Tohoku, Japan, cnz =Cpy = —cgz = 0.2) can cause additional peaks at
earthquake recorded in Wettzell, Germany. Pure rotation spheroidal modes (dashed lines mark 0Si modes)

with main peaks at toroidal modes (vertical lines mark 0Ti

Van Driel et al. JGR 2003




Tilt-Ring Laser Coupling
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