History of Astronomy on Mauna Kea
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* Observed most distant quasar and coolest brown dwarf

« Remains productive observatory with newly refurbished
prime focus mega-camera



submillimeter tele
world, studying the portion of the
spectrum between infrared and
radio

« JCMT is used to study the coldest material in the
universe, such as interstellar clouds of dust and gas

« SCUBA-2, the JCMT’ s newest instrument, can map
the sky 1,000 times faster than its predecessor
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» Distances and kinematics of many star |
forming regions to be determined. | . e




Gould’s Belt Distance , , g stars is yielding precise
distances to star forming regions and elucidating their 3-D structure.
Multiplicity of young stars is being studied

Monitoring Of Jets in Active Galactic Nuclei (MOJAVE): a multi-decade
duration survey of AGN jet variability. There is a strong connection

between radio and gamma-ray variability as shown by joint work with
Fermi.

And many others...



built new- N\
At 10 meters, the twin Keck telescopes are four times
larger than any previous telescope

Keck | began science observations in 1993; Keck |l saw
first light in 1996

First telescope to use a segmented mirror design

First large telescope laser guidestar adaptive optics
installed in 2004




With an 8.

it is the largest single
telescope

A computer control system
maintains the shape of the mirror
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Telescope named after the Subaru star cluster, also
known as the Pleiades

Conducting leading research into “dark” gamma ray
bursts



primary mirr
optics system
« Gemini is operated by a partnership of seven countries

-- the U.S. partnership is through the National Science
Foundation

« Gemini has conducted research from our solar system
out to distant galaxies and produced the first image of a
planet around a Sun-like star



eight, six-meter atr
that function as a single
Instrument

« The antennas can be moved to change configuration, at
its widest the array is half a kilometer across

« The SMA studies newly forming planetary systems and
stars, and red-shifted light from distant objects and the
leftover radiation of the Big Bang




ofo
Comprised of 4
TMT’ s primary mirror - has 9
times the collecting area of
today’ s largest telescopes

The first telescoped specifically designed to harness
the power of adaptive optics, TMT will see as clearly as
If the telescope were in space

TMT will probe the very first stars and galaxies, explore
exoplanets, unlock the mysteries of star formation, and
help us understand the prospect for life in the cosmos
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geologically sens : ng glacial features
from the last ice age

 In Hawaiian language, “Mauna Kea” can mean either
“White Mountain” or the “Mountain of Wakea™ —
Wakea is the creator spirit




« Some @ onomical
origins — marking certain celestial events such as the
solstice and equinox

e 76 shrines were identified between 1975-1997, a few

of them date back to 700-800 CE




Les
radio and m
wavelength astronomy

« Cold temperatures give clearer seeing in both the optical
and infrared

« Temperatures near the summit remain relatively
constant, minimizing distortion of telescope optics due to

expansion and contraction
* The remote island location results in less light pollution
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astronomy who pre

existence of icy bodies in outer
solar system that now bear his
name, enthusiastically responded

In 1964, the State of Hawalii built
first road to the summit; Kuiper
Installed site-testing telescope




began operations in

* First large observatory on Mauna Kea and
established the mountain as the pre-eminent site for

ground-based astronomy.
« Confirmed the existence of the Kuiper Belt in 1992

« Currently used as a teaching tool for UH-Manoa
Graduate students




infrared te
on Mauna Kea

 The IRTF — Infrared Telescope Facility — was
commission in 1979, providing pioneering infrared

observing techniques and dedicated support to
NASA missions.

 Telescope is operated by the University of Hawaii’ s
Institute for Astronomy



in the infrare —
- UKIRT founded the Joint .o

Astronomy Center, the first

observatory headquarters in

Hilo

* Has identified key molecules in interstellar chemistry,
identified free-floating brown dwarfs, and studied active

galactic nuclel



dish studie
and distant universe

Using gravitational lensing, CSO recently revealed
distant galaxies seen when the Universe was only 2 - 4
billion years old

CSO will be decommissioned and its site restored to its
natural state in 2018
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Keck/UCLA Galactic
S0-18 @ Center Group

guidestar a
on large telescope

* Revealed mass of black hole at the center of the Milky
Way Galaxy



antennas to fc
Instrument

 The VLBA spans more than
5,000 miles

* Dedicated in 1993, the VLBA offers the highest
resolution and sharpest vision of any telescope on
Earth or in space

* VLBA has revealed important new knowledge about
magnetic fields, stellar winds, the motions of stars and
galaxies, the jets of material emitted by black holes



