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¢ Por que debemos segu.lr cuidando los cielos oscuros?
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La preservacmn de Ios melos oscuros |
-es una condicion habilitante para eI desarrollo productlvo _
basado en menma y conommlento et |
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| Somos una institucion privada sin fines de lucro , CUYO fin es'promover 'R i
proteger la calidad de los cielos nocturnos de Chile, un patrimonio
medloamblental cultural, mentlflco unico a nivel mundlal gue esta siendo

-. sometldo a un progreswo deterloro debido aI exceso de la contammacmn
| o | Iumlnlca e o 4

- Nuestra mision es promoc'ionar proteg’er y pr'eservar los cielos de Chile, por su
.extraordmarlo valor como laboratorio natural para el desarrollo y ensenanza de
la men(:la yla mvestlgacmn y como elemento de importancia cultural y

| recreatlva par' S he bltantes del mundo '

+
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40% de Ia capamdad de observacmn astronomica mundlal
esta mstalada en Chile
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70 A) se alcanzara a comienzos de la proxima decada
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o] 000 personas conforman la comunidad astronémica nacional
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‘po de observacmn esta reservada a
N -omumdad astronomica chilena

~ FUNDACION
CIELOS DE CHILE



se debe esto?

El norte de Chile tiene condiciones
geograficas y climaticas privilegiadas que
entregan cielos oscuros: las noche son
excepcionalmente transparentes y estables,
con escasa humedad y muy bajas
precipitaciones anuales, entregando mas de
330 noches despejadas al ano.



(.(lu é significa que Ch e
- seala capital mundial

.......

df Ia astronomla‘?

El desarrollo de la astronomia en Chile
ha entregado grandes oportunidades:
desarrollo académico, tecnologico,
economico e incluso de turismo.
Ademds, propicia la conservacion de
zonas libres de contaminacion
luminica, contribuyendo a la
conservacion medioambiental de este

santuario natural.
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utlllzaﬁ un BSIJB]U prlmano para
}'--..:;'-...g-receger la luz del cosmos. Los de .
*~mayor tamafo capturan mas luz, o
~que heneficia a los astronomos al -
S proporcmnarles mas mfnrmacmn
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Radlotelescoplos

a diferencia de los opticos, estan
disefiados para captar ondas de radio
emitidas por fuentes en el espacio.
Esta es una porcion del espectro
electromagneético que permite indagar
el Universo frio, ya que corresponde a
procesos fisicos de baja energia.

Los Telescopios de Sondeo,

como el Visible and Infrared Survey Telescope
for Astronomy (VISTA) y el VLT Survey Telescope
(VST) estan disenados para hacer imagenes de
grandes areas de forma rapida y profunda.
Estos sirven para ver desde la naturaleza de la
energia oscura hasta la amenaza de asteroides
cercanos a la Tierra.



i O ramenia i

vanguardia, este
Desde 2005, la Organizacion mega-telescopio abrira
Europea para la Investigacion nuevas fronteras

Astronomica en el Hemisferio

cientificas, ofreciendo
Austral ha estado desarrollando

L Tel Ext r A un cambio de
el Telescopio Extremadamente aradigma en nuest
Grande (ELT) EL ELT contara P c gmprensmn del
con un espejo principal de :

39 metros, convirtiéndose Unl\ll‘grso,latl |lgual qye(:o
en el telescopio de luz 1ZO el telescopio ae
visible e infrarroja mas Galileo hace 400 anos.
grande del mundo.
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5 ST Tendra diezvecesla
resolucién del

S Telescoplo Espacial -
Hubble de laNasa
R ‘einiciarasus
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Crear un cata logo

astronomico de mas de 200
. petabytes en 10 anos,

en el Cerro Pachon, estara a 2,700 adea‘nar:acisep%rafcc;rscgngg

metros sobre el nivel del mar Yy Segundos para detectar

generaré imégenes de 40 veces el cambios en el cielo.
tamano de la luna llena.
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USD 5 000 MM suma Ia mversmn de los

e tres grandes telescoplos

. +5oan03 sgcgﬁulala \i'ida-ﬁtil.de ungran telescopio'
~80% personas que trabajan en telescoplos son tecmcos 0 mgemeros .

USD 50

0 ajnual de operacion del GMTO
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Light Pollution

Outdoor lighting is a growing threat to astronomy.

It is my purpose in this article to
delineate astronomical dark sky re-
quirements for scientifically useful ob-
serving, to survey the influence on
astronomical observing conditions of
man-produced electromagnetic radia-
tion, 10 examine what conditions will
probably prevail for the next generation
or two of observing astronomers, and
to suggest changes in public policy that
would alleviate some of the actual and
projected damage to the astronomical
observing environment. During this
century, astronomers have had to con-
tend with the phenomenon of light pol-
lution, defined here as unwanted sky
light produced by man, because of pop-
ulation growth and increased outdoor
illumination per capita. Both of these
causes of increased light pollution are
important, the former having been
more important early in the century

and the latter being of most concern
now.

Survey of the Problem

The last hundred years have bee
marked by two periods of very rapid
growth in astronomical observing facili-
tics in the United States. Both were
mitiated by the dual factors of im-
proved techniques and favorable fund-
ing conditions. The early period, for

The author is assistant professor of astronomy
at the University of California, Los Angeles 90024,
His present address I8 Sterrewacht, Leiden, The
Netherlands.

30 MARCH 1973

Kurt W. Riegel

example, saw the development of pho-
tography and spectroscopy when there
was something of a fad for private
philanthropy to observatories. Techno-
logical improvements made much more
sensitive and accurate measurements
possible at a time when appreciation
for the scientific value of astronomical
observations was growing. Wealthy
benefactors provided the necessary
funds to construct such observatories
as Leander McCormick (Charlottes-
ville, Virginia), Lick (San Jose, Cali-
fornia), Yerkes (Williams Bay, Wiscon-
sin), Mount Wilson (Pasadena, Cali-
formia), and McDonald (Fort Davis,
Texas). These observatories were
founded at a time when cities were

During the second period, improve-
ments in technology provided some im-
petus for the construction of new opti-
cal observatories in Hawaii, Arizona,
Texas, and Chile. Again, a dramatic in-
crease in available funds was a decisive
factor, only now they were mainly pub-
lic funds and related to the national
space program. The latter period of ex-
pansion of astronomical facilities was
accompanied by rapid expansion of our
cities and populated suburban areas,
and by technological improvements in
outdoor lighting.

- - s = S ri- »
deduce as much as he can about the
nature of various cosmic sources of
electromagnetic radiation. He would
like to extend his observations to in-
clude as much of the electromagnetic

SCIENCE

spectrum as possible, since the quantum
mechanical correspondence between
wavelength and energy implies that
physical processes of radically different
intrinsic cnergics produce radiation at
widely differing wavelengths. The com-
plete astronomical picture can come
only from observations gathered at all
wavclengths.

The transmission properties of the
carth’s atmosphere severely restrict the
portions of the spectrum available for
ground-based astronomical measure-
ments. Figure 1 shows the atmospheric
transmissivity as a function of wave-
length. The clectromagnetic spectrum is
divided into a number of segments
called windows, where the transmissiv-
ity is near unity. The optical window
is the one which has received the most
astronomical attention, for the natural
reasons that our eyes respond at these
visual wavelengths and that solar-type
stars emit the bulk of their radiation at
these wavelengths. The sun is a com-
mon sort of star in this respect, al-
though there are many astronomical
objects that emit most of their light at
wavelengths outside the optical window,

Over much of the spectrum one must
observe from above the earth’s atmo-
sphere because of its very high opacity;
orbiting astronomical observatories con-
tribute to our knowledge of astrophysics
at infrared, ultraviolet, x-ray, and
gamma-ray wavelengths. They have the
advantage of immunity from scattered
atmospheric light since they are in the
near vacuum of space. The cost of
doing astronomy from above the earth's
atmosphere is high, although intelli-
gently planned programs of this type
are well worth the expense. Where one
has the choice of making astronomical
measurements from space or using
ground-based facilities, one would al-
ways prefer the latter on economic
grounds, all other things being equal.
Thus, there is some economic justifica-
tion for preserving our ability to con-
tinue to make useful astronomical mea-
surements from the ground. Moreover,
many types of observations, such as
those involving untried experimental
cquipment and techniques, or particu-
larly bulky apparatus, cannot be done
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Region" Comuna Inversion 2019-2023 -

~ 3,5 mi"()nes , . RMS  La Florida 13.484:350.501

o B : T RMS Pudahuel =~ - 11.765.627.715

|Um|narlas en Chlle (MMA,2021'). 3 2 MAG | Punta Arenas | 9.700.914.512 :
‘ e e Coplapo . 8.202.428.240

-~ - _NuB  Chillan - 6.811.086.770

. ANTF Antofagastas 6.411.688.050
+ $207 m|| - VAL LosAndes - 6.361.321.221

S . BRMS lLaReina = 6.331.445.348
. mlllones . BIO  Concepcion -~ 5.448.811.451
| g RMS Lo Barnechea ~ 5.218.087.246
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450 lumenes

800 lumenes

1100 lumenes

1600 lumenes

VIDA UTIL

INCANDESCENTE

FLUORESCENTE
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REDUCCION
ALUMBRADO
PUBLICO

~

0[ Impactos flora y fauna J

N

\_

Impacto
sobre

NEEIe I E

0[ Sentimientos sobre el barrio )o—

—0( Enfermedades cronicas )

\_o[ Ciclo |

circadiano J

J

B

Molestias desde la
luz publica

0[ Sueno )

o[ Crimen ]o—

{

Visibilidad de autos,
casas y peatones

o[ Miedo al crimen )o—

J_

0[ Lesiones de trafico ]

—o[ Miedo a lesiones de trafico )

o[ Tropezar o caer )

{

Visibilidad del cielo W

o[ Miedo a tropezar o caer )

nocturno J

{ Reduccion costos energia )

3

0[ Capital existencial )

0[ Reasignacidn de recursos )

o[ Emisiones GEI )

Traducido de Parker et al (2015) “What is the effect of reduced street lighting on crime and road traffic injuries at night? A mixed-methods study
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La Nueva Norma Luminica
reconage las Areas
Astronomncas como Areas
de Proteccion Especial, -
tienen restricciones
IT minicas mas exigentes
specto al resto del pais.




LA SILLA

San Pedro de
Atacama

cercanas Sierra
Sorda Antofagasta

Comunas ,
lejanas Maria Elena

Comunas fuera
de las areas
astronomicas

Combarbala

| d
Caldera - W

Tierra | SR
Amarilla Alto del
Carmen MOHJ_(B Salamanca
Rio Patria
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PARANAL .
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Fundacién Imagen de Chile

04. Atributos de Chile

. Cuan de acuerdo o en desacuerdo esta con las
siguientes frases respecto a Chile?

Tiene una naturaleza atractiva O3

7
9

14

17

24

27

29

34
37
38
28
41
42
47
47
48

Exporta productos de calidad O]

Sale adelante frente a adversidades 86

L == = =————— o - ?,.,‘.;7

| Es reconocido por su capacidad de observacién astronémica [ 83

b
1 —- — - — o —_—
Organiza eventos culturales y deportivos internacionales de calidad 76

— —
= S == e e————

= = e e = e s e = = == = —— = s

Promueve la igualdad de género ‘75

Es reconocido por su arte, cultura y patrimonio ‘72

Su sistema de elecciones democraticas es transparente 66

Es atractivo para hacer inversiones y negocios 62

Respeta y apoya los DD.HH 6l

Colabora con mitigar el cambio climatico 62

Fomenta la innovacién y la ciencia 58

Potencia el emprendimiento 58
Es estable democraticamente 53
Posee infraestructura deportiva de calidad 53

Es confiable 52

—Es estable econémicamente 45 54
Es seguro 27 73
Es desigual en ingresos 84 16
Es corrupto 78 23
Es discriminatorio 64 26

B Muy de acuerdo + De acuerdo BMuy en desacuerdo + En desacuerdo



Los 50 chilenos mas

creativos | Teresa ' iFEIiCitaCiOHES!

Astrofotografa chilena, Cari
Paneque Letelier es nominada como
Forbes Staff | mayo 7, 2024 @ 10:05:17 am - FOténgfO AStronémiCO del CIﬁO"
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En 2022 segun revela un nuevo estudlo de la OMT de Ia sﬂuacmn de
Chlle como un destmo prmcmal para Ios mversores los ingresos del

sector turlstlco enel pals experlmentaron un cremmlento del 52 9%.

El turlsmo representa el 6 6% del empleo total en la
~ ' . ',jzf;, ,.|a chllena ' |
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67% micro
27% pequeiios

medianos
2% grandes
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.CHILE SERA LA SEDE
 DELAREUNION,
~ ASTRONOMICA MAS
- IMPORTANTE DEL MUNDO
- - ENEL2030t
Gl Chile sera sede de la
Asamblea General de la
Union Astronomica
Internacional en 2030
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; Qué estamos haciendo desde
Fundacion Cielos de Chile?

~ FUNDACION
CIELOS DE CHILE



Direccion: La luz debe ir dirigida hacia abajo.

Color: Limita la cantidad de luz de longitud
de onda mas corta (azul-violeta) prefiriendo
luces calidas.

Intensidad: No debe ser mas brillante de lo
necesario.
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GLOWATCH

/FUNDACION% \/’) CATA Controde
CIELOS DE CHILE CENTRO DE ASTROFISICA Y TECNOLOGIAS AFINES Matematico




Unete a la proteccion de los cielos oscuros reportando.
casos de contaminacion luminica en Glowatch.cl:

© 0O

Sal al ldentifica fuentes de Ingresa a
exterior contaminacion luminica Glowatch.cl
@
®©@ O O
Responde las Adjunta una foto iTu reporte ya

preguntas del caso ha sido creado!




; Quienes contaminan?
erfil de las fue
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Reportes por
~ tipos de luz

g _.32 4% Encandllamlento
S i 3% Sobre llumlnacmn;;-;f;.-“""l b
e ’_12 7% Luz blancafrl A

"""

9 5% Lll C

Luz hacia el cielo

Luz intrusa

e L -'.'" R

Reportes por

Iugar

e = 36,5% Via p'l'lbl.ic'a |

g ,24 3% Comercial
.23 0% ReSIdenma partlcular
il % Otro

Recmto deportivo

Area protegida

GLOWAITCH



SIGAMOS EN CONTACTO .

www meloschﬂe cI
mfo@meloschlle cI

X @ClelosChlle e
} . @FundacnonCmIosdeChlle
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