The world S blggest telescopes
. and where we bu1ld them

(Why is_n't there'an 8m telesc_ope in Birmingham?)

~'Keelia Scott



- - What wavelength?
.+ The distanee't‘hroug'h the atmosphere that Iight can
‘travel depends on the \'/vavelength of light

x Optical and Radlo Wavelengths penetrate all the Way
to.the ground ; -

e TO other vvavelengths the atmosphere is opague

requiring us-to put our instruments at higher altltudes
or |n space.




. My Observing

Observatory

"« AstroSoc
| / N 4

' » Herschel Space
. - Observatory

. 16 telescope at the -
University Observatory

. Demonstrating 3rd Year
lab on new 0.5m telescope




- Big Telescope Design
. Refractor telle-scoﬁpe's

"« Yerkes Observatory -
40 mch /1020m




E B.ig TelesCope- Deeign |

Reflecting telescopes .

'GTC 10.4m
telescope .




| 'i-s bigger .al\)veys' bett'er’?'._ )

. Asmg{e Iarge mirror (>8m) WI|| dlstort under |ts
Own weight. -

- ». Use multiple: segments or multlple telescopes to :

achleve the same resul_t .
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Great Paris Exhibition
Telescope
(lens at the same scale)
Paris, France (1900)

Yerkes OBservatory

| (40; refractor 4

ens at the same scale i
Williarns Bay., Spectroscopic

Wisconsin (1893) Jgggfcgh'?ﬁa

! (2009)

)

& Hooker 3 d
(100") Hale (200")

Mt Wilson, Mt Palomar,

Califomia Califomia
(1917) (1948)

Hobby-Eberly
- Telescope
. (1979-1998) (1999-) Davis
Multi Mirror Telescope Mountains,
Mount Hopkins, Arizona Texas (1996)

" BTA-6 (Large
Altazimuth Telescope)
Zelenchuksky, Russia

(1579)

Li »

Large Sky Area
Multi-Object Fiber

Grag::;iz:: pio Keck ;fe éécope__
La Palma Mauna Kea, Hawaii
Canary Islands, (1993/1996)
Spain (2007)

Gemini North _ Subaru L {
Mauna Kea,  Telescope Thirty Meter Telescope
Hawaii (1999) Mauna Kea, Mauna Kea, Hawaii (planned 2022)

Hawaii (1999)
Large Telescope

Sutherland,
South Africa
(2005)

Gemini South
Cerro Pachén,
Chile (2000)

Large Binocular Telescope
= ) ‘ Mount Graham,

Arizona (2005)

Large Zenith Telescope
British Columbia, Canada
(2003)

- o
Gaia Kepler
Earth-Sun L2 point Earth-trailing
i (2014) solar orbit
(2009)

o Very Large Telescope

Cerro Pa

Hubble Space (1998-2000)

James Webb Telescope
Space Telescope Low Earth
Earth-Sun L2 point Orbit

(planned 2018) (1990)

" Magellan
Las Ca

S,
Chile (2000/2002)

Tennis court at the same scale

Large Synoptic
......... Survey Telescope
El Pefién, Chile
(planned 2020)

; /, European Extremely H !
........ : ( “ Large Telescope umhan

> <« - € Cerro Armazones, Sar%tetsceale
ranal, Chile i Chile (planned 2022)

5 10 m
0 10 20 30ft

Telescopes Giant Magellan Telescope
mpana Las Campanas Observatory,
Chile (planned 2020)

Overwhelmingly Large Telescope
(cancelled)
Arecibo radio telescope at the same scale
B

Basketball court at the same scale



What Ilmlts where We can put a
| telescope’?

Gary Poyner =

- Light pollution
-+ Cloud cover -

e "Atmqepherie' -
_extinetion

~+ Seeing -



- Twinkle Twinkle Little Star....
Turbulence in'the atmosphere either from rlsmg ‘heat or

_strong winds high in the atmosphere

~» Small islands and coastal reglons ‘make ideal Iow
' seelng locations -
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telescope view 1 talescope view
(high magnification) {high magnification)

on mountain tops there is ' atmosphere refracts star ||..]r"|1 i
less atmospherea Lo look in randam directions very muitiple images
through—Iless distortion. quickly—stars “twinkle” created




Location, Location, Location

ey
~« Clear skies'-.

| "« No light pollution

Y



| Gemini South

e 8.1m Optical
. T@Iescope |

s Summit of Cerro
Pachon - Chile

~+ 2722m / 8930ft.

e Instruments

-.GMOS, multi object :
spectroscopy -

~ T-ReCS, mid
infrared 5-27um * -







- The Journey
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. The Journey  ‘
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‘Trip up the Mountain
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- Trip up the Mountain
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~ Atthe Summit -
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~ The Telescope and Instruments: .




The Telescope and InétrU_'mé_ﬁts_-
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The Future
Extremely Large TeIescopes

e EELT

— 39 3m .
- Cerro Armazones Chlle
- 798 segments

= Planned completlon 2022 -
' . 30m teIescope

- Mauna Kea Hawau
- 492 Segments

-.$970 million to $1 4
m|II|on |

. Planned complet|on 2020 + -




e 'I.'eles(_:ope resolution

. Angular resolutlon — smallest angle on the sky +
that can be resolved - '

* ‘Depends on the wavelength of Ilght and dlameter +
of the teiescope - -

e R:0.0Z)\/D '
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