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12m Array: 15m~16km

uv distance (m)

TP Array
7m Array: 9~45m

JCMT: 0~15m

7 1512

SMA: 8~509m

ALMA: 0~16km



SCUBA-2: the 10000 pixel camera on the JCMT 2527

Figure 12. Left: resultant images from a typical DAISY (top) and 30 arcmin PONG (bottom) scan with the array footprint shown for scaling purposes; middle:
exposure time images with contours at 90, 45 and 10 per cent of the peak value for DAISY (top) and 95, 90 and 50 per cent for PONG (bottom); right: radial
noise profile in which the percentage increase in the rms noise is plotted as a function of map radius, for DAISY (top) and 30 arcmin PONG scan (bottom).

pointing, a fitted centroid to the resultant image generates offsets
from the nominal position. These are then passed back to the tele-
scope control system to make adjustments in the azimuth/elevation
position. For focus, an image is taken for each of five different off-
sets of the secondary mirror (in three axes). A parabolic fit to the
peak signal in each image generates an optimum focus offset which
is passed to the secondary mirror controller.

6 C A L I B R AT I O N

The calibration of ground-based submillimetre observations can
be particularly problematic because of changes in the atmospheric
opacity on short time-scales (Archibald et al. 2002). The process of
calibrating an observation requires two major steps. First, the atten-
uation of the astronomical signal by the atmosphere is determined
preferably along the line of sight. Secondly, astronomical images
are calibrated by reference to a flux standard. The companion paper
Dempsey et al. (2013) describes the calibration of SCUBA-2 data
in more detail.

6.1 Extinction correction

The transmission of the atmosphere in the submillimetre is highly
wavelength dependent (as shown in Fig. 3) and depends primarily on
the level of precipitable water vapour (PWV). At the JCMT weather
conditions are categorized in terms of a ‘weather band’ with a scale

from 1 to 5, with 1 being the driest and 5 the wettest. The weather
band is derived from either direct measurements made at 225 GHz
using a radiometer at the nearby CSO, or from a dedicated water
vapour monitor (WVM) at the JCMT (Wiedner et al. 2001). The
‘CSO tau’ measurement is derived from a fixed azimuth sky-dip
(due south) and reports the zenith opacity every 15 min. However,
since the PWV can change on very short time-scales at the JCMT, it
is monitored at a faster rate using a separate WVM looking directly
along the line of sight of the observation. The WVM estimates the
level of PWV from the broadening of the 183 GHz water line in the
atmosphere at intervals of 1.2 s. Scaling the WVM measurement to
a zenith opacity value shows a very close correlation to the ‘CSO
tau’, particularly during the most stable parts of the night (9 pm
until 3 am) (Dempsey et al. 2013).

Over the commissioning period the extinction relationships (at
each SCUBA-2 waveband) with PWV and hence τ 225 have been
derived by analysing observations of sources of known flux density.
The following relationships have been derived between the opacities
at the SCUBA-2 wavebands and the 225 GHz scaled measurements
from the WVM:

τ450 = 26.0(τ225 − 0.012), (1)

τ850 = 4.6(τ225 − 0.0043). (2)

These relationships are subsequently used in the extinction cor-
rection stage during the process of making maps (Section 8.1).

ALMA TP Array ~ 18 arcsec

100 TP beam within 3 arcmin circle 

SCUBA-2: the 10,000 pixel bolometer camera on 
the James Clerk Maxwell Telescope (Holland+ 2013) 



Advantage of JCMT
±Conducting large scale mosaic

°Star Formation: connecting large filaments 
to small scale cores  

°Complete view of Nearby Galaxies
°Extragalactic surveys

±Statistics!
±Time domain astronomy!



SMA?
±wSMA: 32 GHz/140 kHz -> 230k channels

cp: ALMA

JCMT needs to upgrade its backend, currently 
• best resolution is 30kHz in some modes  (SMA: 140 kHz) 
• widest bandwidth is only 1.8 GHz 



Ideal for Intermediate Field 
Images and Mosaics
• SMA Primary Beam is approximately 35” at 345 

GHz (ALMA Band 7)
• ALMA restricted to 1/3 of Primary Beam which is 

approximately 6” (Band 7) – SMA has advantage 
here.
• For extended sources è Factor of 36 in 

mapping speed 
• Connect Large Scale Magnetic Fields with 

Small Scale Structure.

Ram Rao’s talk



Advantage of JCMT+SMA
±Conducting large scale mosaic

°Star Formation: connecting large filaments 
to small scale cores  

°Complete view of Nearby Galaxies
°Extragalactic surveys
°Polarization

±Statistics!
±Time domain astronomy!


