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Direct algorithm of high degree spherical function
and Quantitative interpretation of region potential field

An Yulin, Zhang Minghua, Huang Jinming,
Zheng Yuanman, Guo Lianghui

Sammary of contents

This book sets forth a double direct algorithm of Schmidt spherical function to as high as
3600 degrees and orders. The algorithm can directly compute accurate values of separate
spherical functions, its important integrals, and 1~3 degree derivatives. These accuracy of the
computed values closely approaches their theoretical values and, therefore, can be called “true
values”. To adopt these “true values”, accurate values of separate spherical functions, its key
integral and 1~3 degrees derivatives of fully normalization spherical functions and original
definition spherical functions can be computed very easily. The algorithm can also change very
complex spherical functions to general functions that may be directly related to science
computations and theortical research that can offer special methods to solve many theortical
problems. i

Based on this direct algorithm method, this writing establishes in principle the quantitative
interpretation theory to convert, dispose, direct, and invert large regional gravity and magnetic
anomalies within a spherical coordinate system. To satisfy the aim of quantitative interpretation
of gravity and magnetic data at a 1 : 200000 scale, the relational theories and methods should be
realized in quantitative interpretation of regional gravity and magnetic anomalies over 1000
spherical harmonic degrees and orders. Therefore, it is possible to propose a high speed SHA
technique, namely, to adopt high precision direct algorithm, to prepare in advanced and establish
a database of spherical functions, its important integral and 1~3 degrees derivatives values, then
to save the database onto a hard drive at a computer workstation in order to read from it in a
quick and efficient manner.

This book is devoted to researching the algorithm foundation and searching for young
scholars interested in this research. In order to push forward the realization of the above
quantitative interpretation theory and technique scheme, the authors have proposed six potential
research problems to young scholars who are researching the theories and methods of gravity and
magnetic prospecting.

This book offers a reference to teachers and graduate students in gravity and magnetic
prospecting (geosensing) specialty and also to scholars who deal with computation and
application of high degree spherical functions.
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Table.l1 The simple computational example that prove there is biggish error to compute gravity terrain
emendation value by use of formulation in plane orthogonal coordinates system.

a: Ry=6371200 m

@/ (°) | 0.00 | 0.50 1.00 1.50 | 2.00 | 250 | 3.00 | 3.50 | 4.00 | 450 | 5.00 | 5.50

Ah /m 0 243 971 | 2184 | 3884 | 6070 | 8743 | 11906 | 15558 | 19701 | 24337 | 29467

6/ () | 600 | 650 | 700 | 7.50 | 8.00 | 850 | 9.00 | 9.50 | 10.00 | 10.50 | 11.00 | 11.50

Ah/m | 35094 | 41220 | 47847 | 54977 | 62613 | 70759 | 79418 | 88592 | 98286 | 108503 | 119248 | 130524

b: Ry=6371200 m + 2000 m

/() | 000 | 050 [ 1.00 | 1.50 | 2.00 | 2.50 | 3.00 | 3.50 | 400 | 450 | 5.00 | 5.50

Ah/m 0 243 971 | 2185 | 3885 | 6072 | 8746 | 11910 | 15563 | 19707 | 24345 | 29477

6/ () | 600 | 650 | 7.00 | 7.50 | 8.00 | 850 | 9.00 | 9.50 | 10.00 | 10.50 | 11.00 | 11.50

Ah/m | 35105 | 41233 | 47862 | 54994 | 62633 | 70782 | 79443 | 88620 | 98317 | 108537 | 119285 | 130565
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