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* Observing sites
— The best places for observatories

 The atmosphere
— Seeing, turbulence and Kolmogorov theory
— Fourier optics, PSFs, MTFs, Strehl ratio
» Adaptive Optics
— Principles
— Deformable mirrors
— Laser guide stars
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Use of mirrors pioneered in large
telescopes

— e.g. the Mt Wilson 100" Hooker telescope,
completed in 1917

— Edwin Hubble discovered the expansion of
the Universe with this telescope
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e 200" (5-m) Hale telescope
at Mt Palomar, California, was
completed in 1948

— The biggest telescope for ~30
years, until the Russian 6-m
BAT
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Bonding Pads

Mirrors, Mounts & Enclosures
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Telescopes II:

QOptical Polishing Table
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e

Top plate

Inner ring

Outer ring Compteted mirror blank

— Spin-casting mirrors in rotating furnace
» Parabolic surface
» Cheaper material (Pyrex)
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e Segmented mirrors
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active optics
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Radial support Mirror segment
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Cleaning is also done more frequently to
remove dust

— CO, “snow” blows of dust without
damaging coating
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Top and bottom members
Declination or force a parallelogram action
altifude axis Hinge
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» Telescopes need to follow objects across the sky due to
Earth’s rotation
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German mount
Horseshoe mount
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8.3-m Subaru telescope (2000)
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Southern African Large Telescope

26-m diameter
Tracker beam with dome

fibre feed and
instrument payload

28-m mirror segment
alignment tower

Dome opening
Telescope

azimuth rotation
bearing

Twin 8.4-m LBT (2006)

Fibre-coupled instrument

basement room '

SALT (2005)
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— Painted with white TiO paint or use of reflective lo  uvres

-
e

2 March 2012 " NASSP OT1: Telescopes II-1 23



Optical/IR Observational Astronomy

Telescopes II: Mirrors, Mounts & Enclosures

« Some smaller telescope have enclosures that fold aw  ay so telescope is in
“free air”, but need to protect against wind shake
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Air inside dome
is stratified

> .
2 _— Cooling floor
Windscreen TN K |
A —Heat generated
') 33 in the building is
g g 3 Z absorbed by the
cooling floor

2 March 2012 NASSP OT1: Telescopes lI-1 25



Optical/IR Observational Astronomy

Telescopes Il: Mirrors, Mounts & Enclosures

———
l.abs;
living
space

*

Nighttime

2 March 2012

Naturatl
entiiation
ﬂs‘;ack effect)
Air conditioning ¥ -7
set for nighttime y
.Opened temperatures
louvers y
/
» !‘,‘( ’

sy —--» away from

~

Air exhausted

":‘}, >

¥

building

Daytime

NASSP OT1: Telescopes lI-1

L.ow thermal
ineriia,
insulated
floor

-

26



Optical/IR Observational Astronomy

Telescopes II: Mirrors, Mounts & Enclosures

*>15.0C

14.0
12.01
10.01

1 ; - r-"_1
8.0 B [1.,_.-'#

6.0

4.0+

2.0

*<1.8C

VLT UT3 Enclosure

e 19 Feb. 1999, 00h34 Local Time
* Need to balance heating & cooling
» Avoid thermally driven air currents

Thermal images of SALT
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8.1-m Gemini North, Hawaii (N; twin in S, Chile)
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VLT 4 x 8.2
Gemini 2 x 8.

SALT
#4
(2005)

Gemini S

Magellan | Magellan 2

Northern Hemisphere Southern Hemisphere
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The “Big Five”: Segmented Mirror Telescopes

Some also use adaptive optics to get sharper images,
particularly at longer wavelengths (IR)
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Twin 8.4-m Large Binocular Telescope
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10-m Southern African Large Telescope (SALT)
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SALT: A *fixed’ Altitude Telescope

SALT is the optical analogue of the (zenith pointed ) Arecibo

radio tefescope, exceptits titedto Z.D. =37 °
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The Arecibo Tracking
Concept:

extencedtito epticablelescopes
mirror telescope with
tracking on focal surface

surface: 1/2 of S
primary mirror PR
radIUS /’://, ./ I’I P
//,/ / I’ //l
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of star.
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Giants of the Future:
Extremely Large Telescopes
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Giants of the Future:
Extremely Large Telescopes
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Extremely Large Telescopes

Airbus A-340
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The Original European 100-m OWL concept

(Also sometime disparagingly called the ULT: Unnecessarily Large Telescope!)
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