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Chileis a South American country allocated between 17°30” and 56°30” South, and between
68° and 78° West. From north to south it is divided in 15 Administrative Regions.

In the northern Regions, between 2" and 4" Regions exists one of the most dry
desert in the world, with a very low rate of annual rain fall. This special weather con-
ditions offer exceptional clear night sky for Astronomical research, besides that, this
regions have a very low population density. For all this reasons the main Universities
and Research Associations of the world had installed their main telescopes and research
tools here. Some of those big Telescopes are:

* Paranal, four 8.3 m diameter telescopes working together by interferometry (ESO)
* Chajnastor(proyect ALMA, Radioastronomy)

* Las Campanas (ESO)

* La Silla- ESO (European Southern Observatory)

¢ Cerro Tololo — AURA(USA)

¢ Cerro Pachon — AURA (USA)

Effect of Light Pollution on Astronomical Research

From the point of view of Astronomical Research, Light Pollution has two main
negative effect, the first being the sky glow produced by the upper hemisphere luminous
flux leaving the luminaries, and the luminous flux reflected toward the sky by the illu-
minated surfaces and second, the spectral characteristics of the luminous flux emitted
by the lamp

The most negative effect is the lose of capacity to distinguish low luminance stellar
objects, a dramatically example is the 5m telescope of Mount Palomar, which is now
equivalent to a 2.5 m telescope due to the Light pollution of the near cities of San Diego
and L.A.

Walker Law

Merle Walker proposed, based on measurements made in California cities, that the
increases of the sky glow near a city over the natural sky glow, due to the population
grows can be approximates for an observer distant (d) km from the city and looking the
sky in an angle of 45° referred to the zenith.

This approximation, is known as the Walker’s Law and says that the increases of the
Sky glow is directly proportional to the city’s population and inverse to the observa-
tion distance raised to the 2.5 power (assuming luminaries without control of the upper
hemisphere luminous flux).
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What is the Chilean situation?
A research made by the
O.P.C.C. of Chile, shows that if
we don’t control the Light pol-
lution, the increased sky glow
can be a serious obstacle for the
Astronomy in the near future.
This possibility leads the OPCC,
the National Commission for the
Environment and a team of the
Pontifical Catholic University of
Valparaiso to propose to the Sec-
retary of Economy to sign a Law
to control the Light Pollution
between the 2" and 4" Regions.

Figure 1. Estimated grows of the sky glow due to Light pollution.

D.F.L. 686 (Law)
The Law 686 for the Control of the Light Pollution between the 2" and 4" Regions
proposes to keep the night sky quality with the following tools, among others:

* Limiting the Upper Hemisphere Flux in function of the lamp power.
* Demanding the use of high efficiency lamps, limiting by this way the spectral
characteristics of the Lamp used.

Results
In order to satisfy the Law, 34 cities should change or modify their Public Light-
ing Systems before October 2005. By example the City of Calama had replaced 2,000
curved lamp shields by flat lamp shields, as shown in Fig.2.
In those 34 cities 135,153 luminaires were changed and any new system cannot pol-
lute. Big Mining Companies change 32,000
luminaries and reflectors which were polluting

Energy Saving

The application of the Pollution Control Law
brought an Energy Saving because it finished
the light spill to the Upper Hemisphere, so the
new luminaries redirect that light to the street
increasing the efficiency of the whole system,
besides that advantage, to force the use of high
efficiency lamps means another energy saving.

If we consider only the energy saving from
the Upper Hemisphere Flux not emitted, the Figure 2. Calama’s Luminaires before and after
saved energy was 824MWh, and knowing that  the change of lamp shield
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in the Regions where the Law was imposed live only the 9% of the country population,
we can say that if we apply the same Law to all the Country the energy saving can reach
9.1GWh only by the Upper Hemisphere concept. Now if it is applied a full control of
the Light Pollution by forcing the installation of double power Ballast and lamps of the
higher efficiency the energy saving can be over 412 GWh.

The application of Light Pollution Control can lead to important Energy Savings, an
item of the highest importance for mankind.
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