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According to Gross (2007), the excitation function is

X1 = opAlg(t) + Bphui(t)
X2 = opAlg(t) + Bpha(t)
X3 = oy Alzs(t) + Buhs(t) ,

where ay, ay, Bp, B are the following constants:
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Components of momentum of inertia are expressed via these integrals:
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where Rej(p, \) is the distance from the geocenter to the point on the reference ellipsoid at
geodetic latitude ¢ and longitude A. h is the height above the reference ellipsoid.

Let us introduce integrals:
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The difference between the distance from the point at the ellipsoid with coordinate ¢ and

Rai(p) — Ry = Re <\/ 1— €2 sin?p — 1> ;

where eg is the eccentricity of the Earth’s figure. Integration is performed from the h; that
corresponds to the Earth’s surface according to the digital elevation map through the nominal
top of the atmosphere: fixed height 80,000 km. Height A is counted from the reference ellipsoid.

the equatorial radius is
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Density of moist air obeys the law of state:
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where P is the total atmospheric pressure, P, is the partial pressure of water vapor, T is the
absolute temperature, My and M, are molar mass of dry air and water vapor respectively, R is
the universal gas constant, and Z~! is the inverse compressibility of moist air.

Then integrals 3—4 can be re-written as
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Geodetic parameters of the Earth (Gross, 2007):

G = 6.67259-10"1 m? /kg s?
Muim = 5.1441-10% kg
Moen = 1.4-10* kg
Whole Earth (observed)

Ry =  6378137.0 m
e = 0.0033528132

Qs = 7.2921151467-107° rad/s
Oew = 1.67485-1077 rad/s
Mg, = 5.9737-10%4 kg
Cy = 8.0365- 103" kg m?
By = 8.0103-10%" kg m?
Ay = 8.0101-10% kg m?
C,—A, = 26398-10% kg m?
Cy— By = 2.6221-10% kg m?
B, — A, = 1.765-10% kg m?
a = 6371000 m
ko = 0.298

koenw = 0.047715

Eocn,s = 0.043228

k, = 0.997191

kY = -0.305

Ak, = -0.011 + i 0.003

as = 0.792

Crust and mantle (PREM)

Eq = 3.334-1073

M, = = 4.0337-10* kg
Cy, = = 7.1236-10% kg m?
Ap= = 7.0999-10% kg m?
Core (PREM)

Ec = 2.546-1073

M, = 1.9395-10%* kg
C.= = 9.1401 - 1036 kg m?
A, = = 9.1168-103%¢ kg m?



Finally, can write the excitation function in the form

x1 = opALi(t) + Bphi(t)
X2 = Oép AI23 (t) + /Bp hz (t)
X3 = QO AI33 (t) + /Bu h3 (t)

where
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