Telescopes
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Light Collector

Telescopes only have a few jobs:

1) Point to a particular point on the sky

2) Collect lots of light and focus 1t onto a detector
3) Follow the apparent motion of the object



Refractor

e Up to the early part of the
20th century the largest
telescopes were refractor’
telescopes -- they used a
lens and refraction to focus
the gathered light
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 Among the problems
of using lenses, the
most Serious 1s
chromatic aberration.

* Light of different
wavelengths (colors)
gets focused at
different distances
from the lens.



Retlecting Telescopes

Reflecting

 Most large telescopes
for the last 80 years use
mirrors. Most common
are a two-mirror
designs.

e [Instead of the

secondary mirror,
sometimes an
instrument 1s installed at
the "prime’ focus.



Telescopes

The size of a telescope 1s characterized by
the diameter of its primary mirror.

1918 - 100” (2.5m) Mt Wilson Telescope
1958 - 200” (Sm) Mt Palomar Telescope

1968 - Soviet bm (doesn’t work very well)
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Keck Telescopes

e In 1993, the first real breakthrough in
telescope size occurred with the Keck I 10m
segmented-mirror telescope. UCSC
professor Jerry Nelson was the person who
had the idea and made it happen.




Telescopes

 The US operates optical )
national facilities in
Chile, near Tucson, on
Mauna Kea (Hawaii)
and near Sunspot, NM.
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Keck Telescopes

e Completed in 1993 and 1996, the twin Keck 10m
telescopes on top of Mauna Kea, HI were a huge
jump 1n light collecting area. The facility is run by
the University of California and Cal Tech.



Keck Observatory

e The telescopes weight 300 tons each and are 8
stories tall

 The big increase in mirror size was made possible
by a new technology- segmented mirrors. The
Kecks have 36 segments each.















Radio Telescopes

* As we will talk about
later, there are many
different types of
signals from the
Universe.

e Radio telescopes are
sensitive to long
wavelength electro-
magnetic radiation
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e AO 1s tricky, difficult stuff. It 1s amazing that 1t
works.

* One problem 1s that you need a bright star to do
the corrections
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Detectors have come a long way

e In the late 1980°s a
new kind of detector
replaced photographic
plates.

e "Charge-coupled’
detectors are a factor
of more than 100
better 1n efficiency.




The Future II - ELTs
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