
outwit DAYLIGHT

GR WTH
with 

or how astronomers 
created a global 

network of telescopes 
to chase  cosmic 

explosions, merging 
neutron stars and 

flying asteroids...



How do 
we 

outwit 
Daylight 

and why?

When the sun disappears below the horizon,  it opens its "daylight 
curtains" to reveal to us the wonders of the universe. At dawn
 it puts the curtains back hidding the cosmos from us.

it's like watching a movie and trying to figure out the plot
while someone blocks your view every once in a while

So how can astronomers have an uninterrupted 
access to the cosmic sky? They can not stop the 
break of dawn. And they can not move their 
telescopes.

True, but they can build telescopes around 
the world and connect them in a network 
so that when dawn breaks in one 
location, observations continue at 
another, where night still prevails. 

that is how we "outwit 
daylight" and make sure the 
sun never rises on the
GROWTH network of 
telescopes. Now, we can
sit and watch the story
of the universe
undisturbed
increasing our
chances of
 understanding
its
wonderfully
comlex
plot.



Where 
are
our

Palomar
 Observa-

tory,
 Ca
-------

Mount Laguna
 Observatory, Ca

-------
Table Mountain 

Observatory, Ca
-------

Gemini North 
Observatory,Hawaii

-------
W. M. Keck Observatory, Hawaii

-------
Murikabushi Observatory, Japan

-------
Lulin One-Meter Telescope, Taiwan

-------
Himalayan Chandra Telescope, India

-------
IUCAA Girawali Observatory, India

-------
WISE Observatory, Israel

-------
STELLA Observatory, Canary Islands

-------
Nordic Optical Telescope, Canary Islands

-------
Fenton Hill Observatory, New Mexico

-------
Discovery Channel Telescope, Arizona

-------
Giant Metre-wave Radio Telescope, India

-------
Expanded Very Large Array, New Mexico

-------
Swift Satellite, Space

?



Do you 
knoW 

where 
GOLD
came 

from?

Neither Do Astronomers.

We know how most elements are created but not all. 
oxygen, calcuim and iron, for example  result from the 
violent explosions of dying stars called supernovae. 
Hence the popular saying "we are made of star stuff!"  

But As powerful as these explosions are, they 
cannot produce most of the heavy elements like 
Gold or platinum. More Formidable forces
must be at play...

These forces, astronomers believe,  can be  
released during the merging of neutron 
stars. Just like merging black holes, they 
can produces faint gravitational
waves that will be detected by LIGO.

As soon as Ligo detects gravi-
Tational waves, it sends a
note to our global network
of telescopes. We look up
and try to capture
the light from
merging neutron
stars before it
quickly fades
away. This light
may be hiding
the answer
to where
gold
really
comes
from.



To mine 
an 
asteroid 
you 
need to 
know 
where 
it is

Asteroids!
they have

 captured our
 imagination as

sneaky space
 rocks that can hit

 earth and cause 
catastrophic
 destruction

This they can certainly
do, but most astronomers 
don't worry because they 

know we have the technology 
to  monitor the big and most 

dangerous asteroids

Instead, astronomers work hard
 to  find ways to detect the thousands

 of small near-earth asteroids and
 reliably predict their orbits.

This is challenging Because they are
 faint and move fast in the sky. Today, we

 know the orbits and composition of A tiny
 fraction of the asteroids we detect. a Global 

network of telespoles like GROWTh can take up
 such a challenge by relaying asteroid observations 

from one telescope to the next and using this 
information  to infer orbit and other asteroid 

characteristics..

why so much effort to chase a  space rock? Well,  
astronomers know that much of the secrets of the history 

of our solar system are hidden in these rocks. others know 
that asteroids hold precious resources and want to mine 

them oned day. Do you agree?



What 
exactly 

explodes 
and 

how?

Many of us are captivated by the beauty of images from the 
hubble space telescope, especially those of colorful nebulae ...

Some of these nebulae are what is left after   stars end their 
lives in a truly grand way as a supernova.

While we enjoy the spectacular aftermath of 
supernovae, astronomer are far more interested in 
what leads to these powerful cosmic flashes. For 
years now, they have been studying and
classifying supernovae, yet they still debate
about what really explodes and exactly how 

To find the answer, astronomers have to 
observe  as many supernovaes as they can 
as soon as they are detected and before 
their light dies out

Catching the light from supernovae  
in the first 24 hours after explosion 
is critical to finding out what kind
of star just died. Therefore our
global network of observato-
ries is always ready and on 
Stand by to observe.
Supernovae appear quite
often in the sky and we
expect to record the
light from many of
them. Enough to tell
us what exactly
explodes
and how.



How
Can I be 
part of 
this?

I am a professional Astronomer...

GROWTH is open to new members who can make scientific 
contributions. For more visit our website

growth.caltech.edu

I am an 
undegraduate

 interested in
astronomy

We offer
 undergraduate

 students from partner 
institutions (see back 

cover) the opportunity to 
conduct research abroad 
during the summer months. 

For more visit

growth.caltech.edu/internships

I don't pursue astronomy as a career 
but I love the cosmos

We share with the public all exiciting 
developments and discoveries on our website 

and via social media (see back cover)
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