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Seismic Moment Tensor
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Rewriting

Linear Equation
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Three Fundamental Fault
Synthetics
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U= AGrD)

Uz(r!t) = iAi 'Giz(r!t)

U (r t) = i Ai G' (r t) There are 5 independent scaling

coefficients (A)
: t
U, (r,t)=> A -Gi(rt)
i=4

The A coefficients are functions of station azimuth, strike,
dip and rake.




Approximations of the Representation
Theorem

U, (%) = [de [[lu (6. 0)7,Cya | Gy (Rt -1 £0)dx

u, (t,X) = _[[Ui (T)‘;j Cijklz]'Gnk,l (X,t—7)dr

u,(t, X)= [ui ‘71' Cijklz]'Gnk,l (X,1)

Spatial point-
source

Spatial and temporal point-
source

u,(t,X) = Mij 'Gni,j()_(’t)

M has units of moment. i and j refer
to directions of forces and
derivatives. i.e. they define couples

U, (X,0) =M -G, ;(X,1)
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What Kind of Mechanism is this?

0 M, 0
M,=|M, 0 0
0 0 0

What are the principle axes?

Find Eigenvalues
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Find Eigenvectors
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What Kind of Mechanism is this?
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What are the principle axes?




Moment tensor is real and symmetric

It can be diagonalizable to obtain
eigenvalues and eigenvectors

It can be decomposed into fundamental
types (double-couple, compensated linear
vector dipole, isotropic)

Decomposition is non-unique (i.e 3DC,
3CLVD, DC+CLVD, Major DC + Minor DC,
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Possible CLVD Mechanism?
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Nuke Mechanism
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General Volumetric Double-couple  CLVD

moment tensor component  component  component
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