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Scaling- and Wavelet-Kernels: Scaling- and Wavelet-Kernels:

0o 2n+1 weak sing., 1-¢-n>277,

JSEmn) = Z Z (®)) (’7 k(&) Yak(n), ®(&m) = { regularization, 1—¢-n <277,

n=0 k=0
V(€M) = 1 (6m) — b y(Erm). V(€ m) =P1(€m) — o€ ).

Multiscale Representation:

Fe) = / 04 (6 m)Gn)de(n) + 3 / W, (€, m) G (m)duw(7).

J=Jo

Shannon
Wavelet (J=4):

1. Bayer, Freeden, Maier: J. Atm. Solar-Terr. Phys. 63 (2001)

Gm 2. Freeden, Schreiner: J. Geod. 78 (2006) 5
3. Holschneider, Chambodout, Mandea: Phys. Earth Plant. Int. 135 (2003)
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Mie-Decomposition: Toroidal Scalar:

b=pp+agp=VALP,+ LQ, Qp(x) = —/ L:]G(A*;g -m) - b(rn)dw(n).
J=pi+aq=VALP +LQ. @

Helmholtz-Mie-Kombination:

i) 108 x
57 * * _ _
+Ve¢ (r 8r(rQb(X))) + LEAbe(X), r=|x|, &= —|X| .

ix)=¢
———
= rad(x)

1. Maier: SIAM J. Appl. Math. 65 (2005)
Gm 2. Olsen: J. Geophys. Res. 102 (1997)
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Mie-Decomposition: Toroidal Scalar:

b=pp+ap=VALP,+ LQp, Qp(x) = —/ Ly G(A*; € - m) - b(rn)dw(n).
_j:pj+qj'=V/\LPj+LQj. @

Regularized Green Function:
m=h(l—&n+401-InQ), 1-¢n>277

GJ(A*;g-n){
T n). 1—-¢-n<2,

nao) = Jim [ (=2038267 (8% ¢ m)) blrm) (o)

=¢,(&m)

G

1. Freeden, Gerhards: Math. Geosc. (2010)
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CHAMP Data: Jan. 2001 - Dec. 2007
Substraction of CHAOS-3 model, Binning via Huber's M-estimation
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1. Gerhards: PhD Thesis, Geomathematics Group, TU Kaiserslautern
2. Papitashvili, et al.: Geophys. Res. Lett. 29 (2002)

3. Weimer: J. Geophys. Res. 106 (2001)
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CHAMP Data: Jan. 2001 - Dec. 2007
Substraction of CHAOS-3 model, Binning via Huber's M-estimation
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CHAMP Data: Jan. 2001 - Dec. 2007
Substraction of CHAOS-3 model, Binning via Huber's M-estimation
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Mie-Decomposition:

b=py+qy =V ALP,+ LQp,
J=p+q=VALP +LQ.

Separation of the Poloidal Part:

int _ CIJ'(X), X € Qikgtv ext _ 0, X € Q[th'
VAP () = { 0. xeQe VAPT) = g(x), xeast
Potential Representation:
pf)"t(x) = VUi”t(X), x € Qg Pt (x) = VU (x), x€ QiR"t.

1. Backus, Parker, Constable: Foundations of Geomagnetism (1996)
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Vector Spherical Harmonics:

1 R n+1 x 1 R n+2 (1)
VXE (m) Y.k (m) =R (m) S Yk €.

1 /Ix\" (X ) 1 (R)n_l ~(2)
X 5 = Yn T = 55 T Yn .
YR (R) i) = ) & 7@

Sphérische Operatoren:

1
1 1\ 2
51 = o) (D+5) —o®,  ofV=¢ D= (_sz) ,
1
52) — o) (o_ 5) 1o, o= vy,
~(3) _ A(3 3) _ =
503 = o3 of —Lg-

Decomposition:
b=pP + pg + qp = 51 B + 5Bt 4 5B,

1. Edmonds: Angular Momentum in Quantum Mechanics (1957)

Gm 2. Mayer, Maier: Geophys. J. Int. 167 (2006)
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Multiscale Representation of the Internal Magnetic Field:
P = Jim [ @€, m)b(rm)du(n),
J—oo J
with
0,6 m =¢@n(AIGAEm) + —SE M) - ~£B VSIE )
JEm) =E@n( SA; em+ o n = g n

1 1 1
+ Vi@ s (m€) - VS Em) ©n— SVE® V;GY(A%E ).

[l

1. Gerhards: PhD Thesis, Geomathematics Group, TU Kaiserslautern
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CHAMP Data: June 2001 - Dec. 2001
Binning via Huber's M-estimation

Satellite Data Internal Field Residual Field

G' a‘ E 1. Mayer, Maier: Geophys. J. Int. 167 (2006)
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CHAMP Data: Jan. 2009 - Apr. 2010
Substraction of CHAOS-4 model, Binning via Huber's M-estimation
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G "a ‘ E 1. Gerhards: PhD Thesis, Geomathematics Group, TU Kaiserslautern
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