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Abstract

We present the first time-resolved spectroscopic observations of a rapidly oscillating Ap star with the SALT HRS
instrument. We used the instrument in the High Stability mode, with the fastest readout settings — a setup never

used before. Over a 2.5-hr track length, we obtained 280 spectra at 8-second integration times and a cadence of 30
seconds. The target, a Circini, is the brightest of the roAp stars, and thus provides an excellent opportunity to

test the instrument. Previous time-resolved spectroscopic studies of this star have been conducted with the VLT/UVES
instrument (Kurtz et al. 2006) and with the HARPS instrument on the ESO’s 3.6-m telescope (Mkrtichian & Hatzes, 2013).
These two studies provide us with benchmarks to compare the performance of SALT/HRS for this type of study. With the
upcoming TESS mission, the ability to perform high-precision, time-resolved spectroscopy of pulsating stars will be key
in the scientific output of the Southern African Large Telescope.

Observations
The observations of a Cir were made with HRS in the High

Stability mode. Due to our high-cadence requirements, we
used a previously untested readout mode: full amplifiers
and 1000-kHz readout speed. 8-s exposures allowed for a
cadence of 30 s and S/N ~100 for each spectrum.

Comparison Data
Our preliminary analysis makes a comparison with UVES

results (Kurtz et al. 2006). Their data consisted of 1.5-s
exposures and achieved a higher S/N ~175. Their time base
and number of spectra are comparable to our dataset,
making direct comparison possible.

Pulsation Analysis
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The above plots show amplitude spectra of the radial velocities of +000f
a combination of four Pr lll lines. The plots opposite show the 7, 3000¢

analysis of the Ha core. These lines form high in the star’s

atmosphere and have been found to show some of the highest

amplitude pulsations in spectroscopy.

Note the change in axis scale and amplitude between our results | | K
and the published figures. The amplitude of pulsations in roAp e

stars is dependent on the observers viewing aspect, which

changes over the rotation cycle; the two data sets were taken

0.33 rotation periods apart.

- the mean spectrum over the observations, whereas the published
- | ~ results use the center-of-gravity method. We will explore the
! Y | ~ difference between the two methods further. The lower panels of
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Conclusions

This test was conducted to investigate the potential science outputs of SALT/HRS with respect to the pulsational analysis of roAp
stars. Many new roAp stars will be discovered with the TESS mission, and the need for high precision spectroscopic observations
will increase. Our test has shown that SALT/HRS 1s capable of providing the high quality data we require.
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