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Error in Vector Kirchhoff Formula Proof
Process and Strict Proof Method

HE Jian's LIU Wan-hai', HUANG Yumei', XIAO Min®

1. School of Mathematics and Physics, Mianyang Normal University , Mianyang Sichuan 621000 , China ;
2. School of Imformation Engineering s Mianyang Normal University , Mianyang Sichuan 621000, China

Abstract: Vector Kirchhoff formula is the basis of the optical diffraction theory, but the certification and
understanding of it is not flawless in all kinds of classic works. Although such flaws are analyzed by some
researchers in the literature available, but such analyses are not complete. Mainly reflected in: 1. The
Stratton - Chu formula in integral surface normals base vector processing problems: 1) it’s misused as a
constant vector, 2) although it is treated as a variable, it fails to consider the geometrical constraints of the
surface itself, resulting in the calculation error. 2. The error of the differential operator in the natural co-
ordinate system is to confuse the “equipotential surface” of the integral surface and the integrand, which
will cause the expression of the method to the base vector;3. The transition of the original form of vector
Sommerfeld radiation condition to the scalar form is not proved, and abandoning the two related to another
argument lacks the physical connotation. These issues shows us in on the source model involving the sur-
face integral vector analysis must pay attention to several points: in the same surface integral problem
must strictly distinguish between the integrand equipotential surface normal vector and normal vector inte-
gral surface; The expression of the vector differential operator in the natural coordinate system must pay
special attention to the selection and transformation of the base vector. We draw two conclusions through
proof: 1. the vector kirchhoff formula is established if the integrand has a continuous second partial deriva-
tive in the integral region; 2. (vector kirchhoff formula) as an integral theorem, just on the analysis of the
differential scale unable to provide complete and correct. At the same time, firmly grasp the physical im-
age, this paper starting from the special case analysis, combining tensor operations, proved by mistake put
item details, in the process of processing by integral and gives the strict proof of vector kirchhoff formula,
therefore, this paper has some demonstration.

Key words: vector Kirchhoff formula; Stratton-Chu formula; vector differential operator; natural coordi-

nate system; normal base vector
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