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THE LAW OF INVERSE SQUARES IN THE PROBLEMS
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O. Kurguzova, T. Kovaleva Scientific supervices:
BSPU (Minsk, Belarus); prof. V. Sobol, prof. T. Bizhigitov,
K. Baighuman, A. Shalabai prof. B. Korzun, prof. S. Tomaev,
TSPU (Taraz, Kazakhstan); prof. A. Kirilenko, N. Korganbaeuv,
P. Kruglenya, V. Gruda teachers of highest qualific. cat.
Gymn. N° 20 (Minsk, Belarus) N. Niskovskih, E. Apanovich

The formation of directional light fluxes is an important task at constructing schemes for
rational illumination for limited localized areas. For example, for working with small details including
the reading small texts etc it is required high uniform illumination of local areas in the size of the
keyboard of the personal computer or even less. To solve such problems, it is not always to involve
extended radiating systems, taking into account the need for its attachment above the illuminated
surface and the fact that it is possible to select a lamp operating in an energy saving mode as a point
source. To redirect the flow, emitted in all directions it is possible to use a corresponding reflector. In
the traditional, flat version of reflector the reinforcement, of course, increases the luminous flux
directed to the desired side, but does not improve its uniformity.

The report presents the results of an analysis of the light field created by a point source
operating in conjunction with a flat mirror reflector. The coefficients of the use of light energy are
compared at some levels of source spacing from the illuminated flat surface and illumination over a
flat circle. From a point source with a force of light I, as is known, the flux propagates in a all
directions. The light flux being the heterogeneous one to a greater or lesser extent gives the
illumination the uniformity of which depends on the size of the illuminated site and its orientation.
The incoming flux in some unit solid angle is

dF = ISin3d 8d .

The distribution of the light flux normal component to the surface situated normaly at the
distant h, that is, the illumination E, is inhomogeneous and can be expressed
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It is seen that uniformity of illumination is achieved with loss of intensity. However, placing a
mirror surface above the source partially redirects part of the radiation flux and creates an additional
contribution to the illumination. This additional contribution can be defined as

%
F, =2zl [ Sin9d$,
0

here 9, — is the angle of the half of the cone from the position of the imaginary image of the source to

the edge of the illuminated circular platform. Accordingly, the share of energy in the direction of the
site from the total energy emitted by the source, that is, the source utilization factor is

N

X h+x
=—|1- - +| 1- - ,
200 Jh-x)+R Jh+x) + R
here / and x are the distance from the flat reflector to the illuminated surface and the point emitter,

respectively. The average illumination value over the area of a flat circle of radius R can be obtained
by summing the local normal components from the real and imaginary source.
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From the last expression it follows that the average illumination increases up to doubling as

the parameter x decreases. Thus, by varying the depth of the source x suspension, it is possible to
expand the illumination level when changing the area of the working area.
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