bt farmes Clerk Mol

Tedescope (JCMT) on Mauna
Ko, Harwail iy’ be the wordd's
largest singlecish telescope devoted
to obsenaing the skoy al wanelengtis
around | millimetre, but it needs
every squane centimetne of its
15-metre dish and the maost
sensitive of detecton to capture
these faint heat rackations. Whether
thesy emanate from cold bodies in
the Soliar Syster, from the frigid
depths of the interstellar mediuem, of
frorm the miost distant galades of the
earty Lindverse, gathesing encugh
energy o rmake mages at these
wirvelengths has been an enomious
technalogpcal challerge.

This challenge has been

superbsly met over the past
9 years, not only by the |[CMT's
large collecting area but ko by
its sengitive detector aray,
SCUBA, built at the Royal

S e heart of the imtrament

Observatory Edinburgh (ROE). I
was a huge loss, therefore, when
SCLIBA wirs decommissioned last
july after a couple of years of ill-
health, and roughly a year before
its intended replacement by a
new-technology detector -
SCUBA-2 (Frontiers 15, p.&)

The progpect of a year
without being able to mage
objects at submillimetre
wivelengths was mare than
astronomers could bearl
Fortuitously, a suitable camera,
AZTEC, became available at just
the right time. Built by Grant
Wilson and colleagues at the
University of Massachusetts in
Amherst, the Nathonal
Astrophysics, Optics and
Electromics Institute in Puehla,
Mexico, the California lnstitute

\\ of Technology and the

Uinkvetsity of Cardiff in Wales, its
final destination is the Mexican-
U5 Large Millimeter Telescope
(LMT), which is nearing
completion at its site near Skerra
Megra in Mexico, The telescope
without a camera had found a
camera without a telescopel

SCUBA stand-in

ArTEC's detector armay is
composed of 144 silicon nitride
“spider-web” bolometers
{devices that detect heat),
cooled by liguid helium, and
optimised to work at a
wavelength of 1 millimetre. The
camera can see, at one go, a
patch of sky (4 areminutes) four
times the size as thal imaged
with SCUBA. When coupled to
the JCMT, each bolometer has a
resolution of 18 arcseconds and
Is separated from its nearest
nelghbours by one and half
times that amaount. This means
that to map out a full image, the
instrument must rely on
scanning technigues called
"figgling’ and ‘rastering’”.

AFTEC was scheduled 1o
operale on the [CMT in
Movenber and December, and
several members of the AZTEC
team travelled to Hawail to nstall
and support the instrument
duming a stay that extended into
January this year,

The observing programme
inchuded studies of molecular
clowds, and star-formation
recpons, a survey of dust in the
Andromeda galaxy (M31},
studies of the emvironments of
high-redshift galaxies and
various cosmological surveys.
Many of these programimes
invalved mapping relatively
large areas of the sky - 2.5 x 0.5
degrees for the M31
programme, for instance.

The instrument performed
brilRanily, with a sersithvity
several times higher than that of
SCUBA. We were lucky enough

- AzTEC camera hits the rlght note

A new imaging detector spends quality time
an the UK's submillimetre telescope

The American team w

1o have good weather and we
essentially completed all 11
observational programmes that
had been approved by the thres
nathonal (UK, Dutch and
Canadian) funding bodies, as
weell a3 two international
programmes and two from the
Umniversity of Hawail. Inall, we
achieved a total of almost 700
hours of observations. Assessing
the performance of the new
instrument wirs also a continuous
and important part of each
night’s activities.

AZTEC has now gone back to
Amberst and all the data
obtained are bewng analysed.
However, those of us ucky
enough 1o have already glimpsed

it&“MT

ho urne. o bmitall AXTIC

some of It know that, in those

3 months at the JCMT, our guest
will e rmadke a major
contritution to submillimetre
astronomy, When the nesults are
released later this year, they will
provide a lot of excitement in
many fields of astronomy.

We now eagerly await
SCLBA-2 and its potential over
the coming years (o provide
further technological and
scientific progress in
stibmillernetre astronomy
Meanwhile, prepare to be
amared by the results from a
highly productive short-term
wisitor - AZTEC]

Tair Coulsan
Email; Looutsorn@®roch. bl edu

First light for HARP/ACSIS

The JCMT has a novel
camera for mapping
star formation

£ 15 metres acros, the

JCMT is the largest
telescope in the world operating
at submillimetre wavelengths.
These are radio waves with
frequencies greater than 300
gigahertz, which is 3000 times
higher than those used for VHF
racio. An exciting use of the
JCMT is to detect the faint
emission from the relatively cold
and dark parts of the Universe,
for example, the clowds of dust
and gas molecules that
eventually condense into new
stars in our own and other
galaxies. JCMT's SCLBA
instrument has already provided
remarkable images of these
difiuse objects (Frontiers 12,
p-16). SCUBA can, howewver,
observe only the dust, which

does not give any information
on the chemical make-up or the
dymamics of the clouds

What was needed was a
complementary mstrument
consisting of an array of
detectors designed o map the
clouds wsing their molecular
emissions. Such a facility,
offering simultaneous
spectroscopy and imaging, i
currently being commissioned
on the [CMT, HARP, shorm
below, is 4 heterodyne array,
cach element ol which operates
on the same basic principle as a
radio receiver, but at tar higher
frequency and with much
greater sensitivity. It has 16
superconducting delectors, and
is the first such heterodyne array
to operate at a wavelength ol
085 millimetres. HARF was built
at the Astrophysics Group of the
Cavendith Laboratory in




Cambridge, with key
subsystems being provided by
the Dominion Astrophysical
Observatory in Victoria, Canada,
the LIKATC in Edinburgh and the
Deift University of Technology in
the Metherands,

A new spectrometer
In addition, a ‘multi-chanmnel
autocorrelation’ spectrometer,
known as ACSIS, has been
installed to work in conjunction
with HARP. Its job is to form the
spectra and analyse the data in
real time. ACSIS was built by the
Dominion Radio Astrophysical
Observatony in Penticton,
Canada, and the UKATC. The
leint Astronamy Centre in
Hawaii has abo installed a new
state-of-the-art contral system
on the |CMT. Taken together,

these new facilities will increase
the data rate from the telescope
by as much as a thousand times!
HARF/ACSIS can map
molecular gas in molecular
clouds throughout the Universe
rapidiy and with great
sensitivity. The system will be
particularty useful for studying
the processes thal transform a
giant and diffuse molecular
cloud into a fully-formed star.
But instead of producing flat,
two-dimensional images of
these targets, it will provide a
three-dimensional data-cube, in
which the third dimension is
frequency, From these data, it
will be possible to probe the
densities, chemistry and the gas
mations across a whole
molecular cloud complex,
During the commissioning

period in February, HARP/ACSIS
obtained the map around the
Orion nebula shown above in just
40 minutes. The image shaws
complex and detailed structures
where the cloud is being heated
of destroyed by stellar winds, jets
and ultraviobet radiation. At every
paint in the map a spectrum is
recorded like the one shown
besiche the image. In this case
there werne mane than 20,000
such spectra in the data-cube
With HARP/ACSIS on the

Oty imaaged in carbon e sk TN

liness with a typecal spectram (rght)

L-nd\s-.

JOMT, astronormers will now be
able to make systematic studies
of the mobecular ermission (rom
large areas of the sky, rather than
just studying a few individual
spectra; several large-scale
surveys of complete clouds and
:|.1_.1r-l|;|rn1||1v.] PeQions ane already
plarned with this faciity.
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