
  

High time-domain Astrophysics with SALTHigh time-domain Astrophysics with SALT

Stephen PotterStephen Potter

South African Astronomical ObservatorySouth African Astronomical Observatory



  

OutlineOutline

SALTICAM
 Observing modes
  Results
  Future 

RSS
 Observing modes
  Examples 



  

F.O.V 8 arcmins

frame transfer boundary

frame transfer mask

4 read-out amplifiers

2x2, 4x4, 6x6'

SALTICAMSALTICAM

Frame Transfer Boundary



  

F.O.V 8'x20''

frame transfer boundary

slot mask

4 read-out amplifiers

2x2, 4x4, 6x6'... 0.08s

SALTICAMSALTICAM



  

        Control scheme for fastest sampling

Amp

Exposure n-1

Exposure n

Exposure n-2

64
 rows

Amp

Exposure n-1

Exposure n+1

Exposure n-2

Exposure n

Frame
Transfer

 boundary

Amp

Exposure n

Exposure n+1

Exposure n-1

End of exposure n End of exposure n+1
Rapid row transfer 
of exposure n and

start of exposure n+1

SALTICAMSALTICAM



  



  



  



  

Rapid variability in cataclysmic variable stars: VW Hydri
dwarf nova oscillation (DNO) / quasi-periodic oscillation (QPO)

V = 13.3 mag, Filter = white light, Binning = 6x6, Texp = 80 ms
Photometry: 2.5 pix + aperture correction (relative)

P = 25.6 s



  



  

Robert Stobie Spectrograph (RSS)Robert Stobie Spectrograph (RSS)

Gratings
Beamsplitter
½ and ¼ waveplates
Masks (e.g. slit masks)
Filters



  

Robert Stobie Spectrograph (RSS)Robert Stobie Spectrograph (RSS)



  

Robert Stobie Spectrograph (RSS)Robert Stobie Spectrograph (RSS)

Long slit spectroscopy



  

Frame transfer boundary

Robert Stobie Spectrograph (RSS)Robert Stobie Spectrograph (RSS)



  

Frame transfer boundary

Robert Stobie Spectrograph (RSS)Robert Stobie Spectrograph (RSS)

Frame transfer long slit spectroscopy



  

Frame transfer boundary

Robert Stobie Spectrograph (RSS)Robert Stobie Spectrograph (RSS)

Slot mode spectroscopy



  

Robert Stobie Spectrograph (RSS)Robert Stobie Spectrograph (RSS)

Slot mode spectroscopy



  

4’ x 8’ FoV

Robert Stobie Spectrograph (RSS)Robert Stobie Spectrograph (RSS)

O-ray
image

E-ray
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Imaging polarimetry
Beamsplitter has slight dispersion
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Robert Stobie Spectrograph (RSS)Robert Stobie Spectrograph (RSS)

Charge shuffling Spectro-polarimetry

O-ray
spectrum

E-ray
spectrum

Waveplate angles

Spec  ½     ¼
1       0        0

2       22.5   33.75

3       45      67.5

4       67.5  101.25

5       90     135

6     112.5  168.75

7     135     202.5

8     157.5  236.25

Rotate 
waveplates &
Shuffle CCD 
rows down or
backwards/
forwards



  

Frame transfer boundary

Robert Stobie Spectrograph (RSS)Robert Stobie Spectrograph (RSS)

Rotated beamsplitter slot mode spectro-polarimetry

E-ray spectrumO-ray spectrum



  

High Speed Polarimetry of PolarsHigh Speed Polarimetry of Polars



  

Stokes imaging technique (Potter):

Fitting model to data using a genetic
algorithm.

Single pole-system with cyclotron 
emission region always in view

High Speed Polarimetry of PolarsHigh Speed Polarimetry of Polars



  

Spectro-Polarimetry of PolarsSpectro-Polarimetry of Polars



  

Spectro-Polarimetry of PolarsSpectro-Polarimetry of Polars



  

Stratified accretion shocksStratified accretion shocks

Allow testing of more realistic shock models with 
stratified temperature and density profiles 
dependent on parameters like:
White dwarf mass, accretion rate 
magnetic field strength..



  



  

The Other TelescopesThe Other Telescopes

Telescopes includeTelescopes include::
   1.9m, 1.0m, 0.75m 0.5m, IRSF 1.4m, MONET 1.2m

Instruments includeInstruments include
   UCTCCD
   CASS Spectrograph
   HIPPO
   SIRIUS

Why?Why?
  Simultaneous: absolute photometry for SALTICAM and RSSSimultaneous: absolute photometry for SALTICAM and RSS
                                                    photo-polarimetryphoto-polarimetry
    Monitoring:  OutburstsMonitoring:  Outbursts
                                            High/low statesHigh/low states
                                            Novae etcNovae etc


