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SALT: A Tilted Arecibo-like Optical-IR Telescope mo  delled on
the Hobby-Eberly Telescope (HET)

BASIC ATTRIBUTES :

e 10m x11m PRIMARY MIRROR ARRAY

— Spherical Figure (correct spherical aberration at
prime focus)

— 91 identical hexagonal 1.2-m segments

— Ur)1phased (i.e. not diffraction limited 10-m, just 1-
m

— Mirrors ( Sitall: low expansion ceramic) supported
on a steel structure

« TELESCOPE TILTED AT FIXED 37°
— Declination Coverage +10 ° <3< -75°
— Azimuth rotation for pointing only

« OBJECTS TRACKED OVER 12 ° FOCAL
SURFACE

IMAGE QUALITY
— Telescope error budget of ~0.7 arc-second FWHM
— Designed to be seeing limited (median = 1 arcsec)



SALT Spherical Aberration Corrector

e Contracted to SAGEM/REOSC (France)

» All mirrors coated with LLNL multilayer coating
(Ag/Al)
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Peculiarities of SALT

SALT/HET Tracking Principle

Tracker off-centre

and pupil partially on primary mirror
array. At worst extreme, still a ~7 metre
telescope.

With tracker and 11-m pupil centred on
primary mirror array and central
obstruction (from SAC optics), equivalent
to a 9 metre telescope.

Pupil is always underfilled



SALT tracking characteristics

Effective Collecting Area (Telescope Azimuth = 180deg)
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How SALT Observes: Restricted Viewing Window
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SALT’s Current Science Instruments

First Generation Instruments chosen to give SALT a wide range of
capabilities in UV-VIS range (320 — 900 nm)

» Ensure competitiveness with niche operational modes
— UV, Fabry-Perot, high-speed, polarimetry, precision RV

o Take advantage of SALT design and modus operandii
— 100% queue scheduled telescope
— Capability to react quickly to events,  but restricted viewing window




The Robert Stobie Spectrograph (RSS)
(built at Wisconsin, Rutgers & SAAO)

An efficient and versatile Imaging Spectrograph a \\}
» capable of UV-Vis spectroscopy from 310 — 900nm . '

using VPHGs (red extension to 1.7um, using a dichroic, Named in memory of Bob

is under construction) Stobie, previous SAAO

« high time resolution ablility (~0.1 s) Director & one the instigators
« specto- and imaging polarimetric capability of SALT.

« Fabry Perot imaging (incl. with pol.)
* multiple object spectroscopy
- Can observe ~100 objects at once
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RSS Mechanisms
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RSS Polarimetric Science Drivers

Multiple science drivers for RSS polarimetric modes (imaging and
spectropolarimetry):

* Polarimetry of “point sources”:
— Stars (CVs, Be disks, symbiotics, etc)
— AGN, blazars
— Supernovae & GRBs
— Asteroids

» Polarimetry of “extended sources”:




Determining Magnetic Field Strength & Geometry in P olars:
Fitting cyclotron model fits to All-Stokes broadban d polarimetry

Fit cyclotron parameters (plasma temp
& density, cyclotron opacity, B& 0)

« using Potter’s Stokes imaging
oF I — = technique

 fits model to data using a genetic
algorithm

Example: V834 Cen, P ,,= 101 min

SAAO 1.9-m photopolarimetry Extend to spectropolarimetry



Spectropolarimetry with SALT
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Spectropolarimetric possibilities:

Time resolved, all-Stokes mode (simultaneous
circular + linear)

Faint objects (polars + intermediate polars)
e.g. MN Hya: a ~3.4h Polar

RX J0929—241
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RSS Polarimetry

 Uses % and ¥ A Pancharatnam superachromatic waveplates

— Y is made of a 4 x 4 mosaic of 52mm wavelplates wit  h effective
102mm diameter

— Y4 is a single 60mm waveplate

» 3 x 3 mosaic of calcite beamsplitters
— High birefringence separates O & E beams completely on detector
— Can't get single large enough calcite crystals

— Mosaic keeps beamsplitter thin, so improves throughput and decreases need
for collimated space




Waveplate Configurations for Polarimetry Modes
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RSS Spectro-/Imaging Polarimetry mode

y ([~ =, Beamsplitter
> (e | £, splits 2
Wy polarizations

Polarization
of spectra

Also works in
Imaging/ Fabry-

Waveplate
rotates
polarization
(e.g.4o0r8
angles)




« Imaging polarimetry
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RSS High Speed modes:
up to 10 Hz




Configuration for imaging polarimetry
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Configuration for high time speed & time averaged
All-Stokes mode spectropolarimetry
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Spectropolarimetry

O & E beams displaces spatially perpendicularto di  spersion

2nd Order _ 3rd Order._
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Other Relevant SALT Polarimetric Capabilities
(for the study of SNe, mass accreting binaries & SN R)
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Some unusual/unique modes:

* Low resolution “objective prism” style
spectropol imaging (R ~ 50)

— Survey mode for strongly pol. objects?
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Polarimetry Commissioning

Began in 2006

Observations of polarimetric standards (unpolarized & linearly
polarized)

Hampered by optical problems

— Instrument throughput issues (particularly <400 nm)
— Appearance of bubbles in Wollaston beamsplitter mosa ic

Instrument removed Nov 2006 for optical repair (flu  id coupling
iIssues; A/R coating of one element; sealing of beam  splitter
mosaic)




Instrumental Polarization
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Polarimetry Calibration Observations

Standards observed:
e Unpolarized

Object P;  PA
HD14069 0.03% 17.8°
HD12021 0.06% 152.4°

Object Pp(average) PA (average)
HD73882 2.0£0.05%  164.2541.09°

Velal #95 7.49+0.06%  172.0 £0.28°




Polarimetry Commissioning

 Typical tracker trajectories
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Polarimetry Commissioning

* Results
0O-Beam E-Beam
Raw Spectra Raw Spectra
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Polarimetry Commissioning

* Results: unpolarized (HD14069); PG300 grating
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Polarimetry Commissioning Results

* Results: polarized (Velal #95); PG900
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Polarimetry Commissioning Results

* Results: polarized (HD73882); PG900
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Fringing & Stability Issues

Fringing seen in derived Stokes parameters

Raw Q Values Raw U Values
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Promise of the future:

Example of spectropolarimetric observations of T Pyx
outburst during Apr 2011 recommissioning
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