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SALT at twilight on the Sutherland plateau.

SALT’s SPECIFICATIONS

View of the SALT 10-m x 11-m hexagonal primary
mirror array consisting of 91 1-m mirrors.

Image quality: EE(50) < 0.6 arcsec
EE(80) < 0.9 arcsec
FWHM < 0.7 arcsec
Total Throughput: >50% (optimised for 320 to 2500
nm)
Field of View: 8 arcmin diameter
Pupil size: 11m (unfilled)
Availability/Efficiency: >90%
50% “shutter open”
Operating environment:
• Normal:

temp. 0 to 20°C
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wind < 60 km/h
• Marginal: temp. -10 to 25°C
wind < 75 km/h
Maximum acquisition time: 3 min
Normal acquisition time: < 1 min (95% of objects)
Guide object brightness: R > 19
Degradation of site seeing: < 0.2 arcsec
Primary Mirror alignment:
• Optical (tip & tilt): <0.05”
• Edge sensing (tip & tilt): <0.06”
• Piston: ±10μm
• Global radius of curvature measurement & control
• Not phased (growth path)

The Southern African Large Telescope (SALT) was completed in 2005 and began initial scientific operations in August of that
year. Built in just under 6 years and on budget (US$19.7M), SALT has been a good example of a successfully managed
telescope project where systems engineering disciplines were applied to good effect. First Light was announced on 1 September
2005 following the installation of the last of the primary mirror segments and the commissioning of the UV-visible imager,
SALTICAM, the first science instrument. This was followed by the first scientific observations and the beginning of the
commissioning phase for the active optics. The second of the “first generation” instruments, the Robert Stobie Spectrograph
(RSS), was installed in October 2005 and is currently being commissioned. SALT is still undergoing engineering and performance
testing, although ~70% of nights are now being used for scientific observations. We present SALT's unique capabilities, which
are ideally suited to the field of AGN research.

How SALT Works
SALT is based on the innovative design pioneered by the HobbyEberly
Telescope (HET) in Texas, which is an optical analogue of the Arecibo
radio telescope. SALT has a fixed tilt angle of 37° to the zenith and only
moves in azimuth to acquire objects. Tracking is done by moving an
optical payload at the prime focus. This allows for objects to be tracked for
13 hours, depending on their Declination, and longer at extreme
Declinations if additional azimuth moves are done.
Because the tracker moves with respect to the primary mirror, the 11m
diameter entrance pupil of the telescope is not fixed, and moves across the
mirror array during an observation, resulting in a varying collecting area,
as seen in the left diagram.

SALT First Light Instruments
This is a UVvisible (320900 nm) CCD imaging
camera consisting of a mosaic of two 2k x 4k
frame transfer CCDs. The instrument services
dual roles as both the SALT acquisition camera
and a science grade imager and highspeed
photometer.
The latter is achieved by virtue of the frame
transfer CCDs used and can take exposures as
short as ~50 milliseconds with no deadtime.

SALT is owned by a Foundation, set up to fund its construction
and operation, and is a collaboration of universities and
institutes in 6 countries. The current shareholders in the SALT
Foundation are (in order percentage of shares):
South African National Research Foundation (South Africa)
Dartmouth College (USA)
University of WisconsinMadison (USA)
Polish Academy of Sciences (Poland)
Rutgers University of New Jersey (USA)
GeorgAugustus University of Göttingen (Germany)
University of North Carolina, Chapel Hill (USA)
UK SALT Consortium (UK)
Carnegie Mellon University (USA)
University of Canterbury (New Zealand)
[the Hobby Eberly Telescope Board is a nonshareholding
partner]
Participation in SALT was attractive to its partners for a number
of reasons, the most notable being:
• Access to a cost effective 10m class telescope with versatile
observational capabilities
• Access to the southern hemisphere
• Affordable ownership ($19.85M for telescope; $5.65M for firstlight
instruments; estimated $11.5M for 10 years operations)
• Good observatory site (50% photometric; 75% spectroscopic; 0.9”
median seeing; dark; dry; 1800 m altitude)
• Synergies with other facilities accessible by SALT partners (e.g. HET,
WIYN, SOAR)
• Relatively inexpensive queuescheduled service operations
• Assisting in the development of science & technology and educational
outreach opportunities in South Africa

SALT’s Prime Focus Payload moves in 6 degrees
of freedom (x,y,z,θx,θy,θz) to track objects
across the sky. This results in a moving, underfilled, entrance pupil which migrates across the
primary mirror array giving a varying effective
collecting area. Therefore SALT is equivalent to
a telescope of between ~7 and ~9 m in diameter,
depending upon the tracker position.

1. SALTICAM (built by the SAAO)

SALT Background

The SALT Prime Focus Payload installed on the Tracker. The payload is mounted on
6 hexapod legs and contains the science instruments SALTICAM and RSS as well as
other facility instrumentation (guidance & focus systems, calibration system,
atmospheric dispersion compensator, moving baffles, auto-collimator and
interferometer).

SALT telescope structure with prime focus
tracker mounted top-left and primary mirror
array at bottom-right supported on a truss.
Open night time ventilation louvers are seen in
the ring wall together with the daytime air
conditioning ducts.

The SALT control room with a SALT
Astronomer (left) and Operator (right).

SALT First Light Instruments
2. ROBERT STOBIE SPECTROGRAPH
(RSS; built by the University of Wisconsin)
Named in memory of the previous SAAO Director, this instrument is
the major firstlight SALT instrument and is mounted at the prime
focus. It has been designed to be a versatile imaging spectrograph,
capable of low to medium resolution spectroscopy (R ~370 to 9,900),
and with good UV sensitivity down to the atmospheric cutoff at ~320
nm.
RSS was installed in October 2005 and, with the telescope, is currently
undergoing commissioning and performance tests, expected to last
until the end of 2006. Most observations to date have been supporting
commissioning of the longslit spectroscopy mode.

RSS Multi-Object spectroscopy of Planetary
Nebulae and HII regions in the Local Group
galaxy NGC6822.

SALT’s first Gamma Ray Burst optical counterpart
detection: a 2400 s RSS spectrum of the
GRB060605 afterglow, a z = 3.8 Lyman break

RSS Fabry-Perot First Light Images

First science observations with SALTICAM: light
curves (white-light) of eclipses of the polar (AM
Her system) SDSS015543+002807, taken by
SALTICAM with ~0.1 to 0.3 s resolution. The
steps in ingress/egress are due to eclipses of
bright accretion ‘hot spots’ on the white dwarf
by the limb of the red dwarf secondary.

One of the SALT first-light images – a combination of 20 to 120 sec exposures in U, V
& I with SALTICAM - taken of the Lagoon nebula in August2005. The green hue arises
from OIII emission, excited by the large amount of UV radiation emitted from the
hot young stars embedded in the nebula. Some stars in this image appear extremely
red due to the effects of dust. First-light was declared on 1 Sep 2005 following
installation of the last mirrors and the first science instrument.

Synoptic observations

For information on SALT contact

Due to SALT's unique design, its mode of operation will be exclusively by queuescheduling. This makes SALT ideally suited for synoptic observations and long-term
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monitoring of AGN, as well as simultaneous multi-wavelength campaigns on specific
objects.

erc@saao.ac.za

The Fabry-Perot system of the Robert Stobie
Spectrograph was used for the first time on the
night of September 22/23, 2006 to acquire on-sky
images with the Southern African Large Telescope.
The instrument was used in its low spectral
resolution mode to scan the Hα line in NGC 1365, a
barred spiral galaxy, and NGC 1535, a Galactic
planetary nebula.
In the velocity map of NGC 1365 (above,left), only
points where the measured velocities have
estimated precision of 20 km/s or better are shown.
A quick comparison to maps of this galaxy obtained
on the CTIO 4m telescope with the Rutgers Fabry
Perot system show very good agreement in the
measured velocities.
The thumbnails (left) are selected from the scan of
NGC 1535. The top row has linear intensity stretch,
the bottom row logarithmic. The bright central part
of the nebula is about 20” in diameter.

