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The size of the largest telescopes:

Doubling time is ~35 years
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The size of the largest telescopes:
Approaching 25 — 40 meters
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The size of the largest telescopes:
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Two open guestions (among many) motivate
these extremely large telescopes

Models of galaxy evolution indicate that the “first
stars” in the earliest galaxies started shining when
the universe was only 200-500 million years old:
— Beyond the reach of present-day telescopes
— How can we observe the “end of the dark ages”?

If Earth-like planets are commonplace, is life also
widespread?




Why will the GMT be so large?

* The first stars in the earliest galaxies started shining
when the universe was 200-500 million years old:

— Just beyond the reach of present-day telescopes
— Will be accessible with the GMT

* The atmospheres of Earth-like planets will be
searched for “bio-markers”:
— Oxygen (and ozone) are products of life

— We are designing an instrument for the GMT intended to
study the atmospheres of nearby exoplanets
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How will we Search for Life
On very Distant Planets ?

Oxygen gas

Cyanobacteria /
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Image: Tanja Bosak Lab (MIT)




How will we Search for Life
On very Distant Planets ?

We will be able to
detect oxygen in an
exoplanet atmosphere

‘Q with the GMT

Image: Tanja Bosak Lab (MIT)
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On very Distant Planets ?
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How will we Search for Life
On very Distant Planets ?
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How will we Search for Life
On very Distant Planets ?
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Consortium

Geneva Observatory (Head),
CfA, Harvard University.
INAF-TNG,

University of St. Andrews,
University of Edinburgh,

Queens University Belfast




How will we Search for Life
On very Distant Planets ?

* Trappist 1:

— Seven temperate transiting planets

e Proxima Cen b

— Non-transiting; nearest to us




How will we Search for Life
On very Distant Planets ?

* Trappist 1:

— Seven temperate transiting planets

e Proxima Cen b

— Non-transiting; nearest to us

* LHS 1140
— Found by MEarth survey




How will we Search for Life
On very Distant Planets ?

* Trappist 1:
* Proxima Cen b




How will we Search for Life
On very Distant Planets ?
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How will we Search for Life
On very Distant Planets ?

LOrbital trajectory
of the planet

To the
observer




How will we Search for Life
On very Distant Planets ?

Starlight filters through the planet's
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How will we Search for Life
On very Distant Planets ?
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How will we Search for Life
On very Distant Planets ?
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How will we Search for Life
On very Distant Planets ?
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Why will the GMT be located in Chile?

Excellent atmospheric conditions: dry, laminar
Very dark skies, far from cities and towns

Well-educated local population from which to recruit
technical staff

Very good legal and political environment for
astronomical telescopes

Great synergy with other international observatories
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Primary Mirror Production

* S1 Moved out
* S2 Polishing
e S5 Casting
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Las Campanas Observatory

GMT Site is 5km South of Magellan on Same Ridge

GMT Site Magellan
6.5m Telescopes
Small
Telescopes




« MASS/DIMM site testing from 1990-95 and 2005-2010
* No evidence that seeing has evolved over 20+ years

» Median seeing at GMT site is 0.63 arcseconds in the V-band
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THANK YOU!

AND GOoOD Luck!
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