Advantages of using
TMT High-Resolution Optical Spectrograph
for study of chemically peculiar stars
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Chemically peculiar stars

Main sequence stars show peculiar abundance of many chemical
species, while some of these stars have a strong magnetic field.

The observed peculiar abundance of chemical species is related
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Phenomenon of the main sequence CP stars

10-15% of stars on the main sequence are chemically peculiar

(Gomez et al. 1998, Bagnulo 2002).
Preston (1974) has classified them as Ap and Bp stars
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Spectropolarimetric observations (Shorlin et al. 2002)
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Phenomenon of the main sequence CP stars
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Fe distribution — full line |
Cr distribution — dotted line _
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Some chemical elements
show vertical stratifica-
tion of their abundance
(Ryabchikova et al. 2002)
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Project VeSEIKA: Vertical stratification
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Using TMT HRQOS for study of CP stars

The High-Resolution Optical Spectrograph (HROS) with R~25000,
50000, and 100000, combined with the multi-object capability, is consi-
dered as a potential instrument for the TMT that will be in high demand
by the scientific teams engaged in the galactic and stellar astrophysics.

Taking full advantage of the TMT large aperture, HROS will provide
a unigue opportunity to study:

 binary systems (SB2)
* line profile variability in chemically peculiar (CP) stars

« Zeeman and Partial Paschen-Back splitting in magnetic CP stars

« CP stars in open clusters and nearby galaxies
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Study of SB2 binary systems
HD89822 is a CP star (a? CVn type) that belongs to a SB2 system
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Study of SB2 binary systems
HD89822 is a CP star («® CVn type) that belongs to SB2 system
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Study of SB2 binary systems

HD174933 (112 Her) is spectroscopic binary (SB2) that includes a
HgMn star (B9p HQ)
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Study of line profile variability

HD65339 (53 Cam) is a magnetic CP star that shows variability of line
profiles

il HD65339 (53 Cam)
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Study of line profile variability

HD65339 (53 Cam) is a magnetic CP star that shows variability of line
profiles
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Study of line profile variability

HD65339 (53 Cam) is a magnetic CP star that shows variability of line
profiles
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Study of line profile variability

HD65339 (53 Cam) is a magnetic CP star that shows variability of line
profiles

HD65339 (53 Cam)
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Study of line profile variability

HD65339 (53 Cam) is a magnetic CP star that shows variability of line
profiles
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Study of line profile variability

HD65339 (53 Cam) is a magnetic CP star that shows variability of line
profiles
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Study of line profile variability
HD65339 (53 Cam) is a magnetic CP star that shows variability of line

profiles
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Study of line profile variability
HD65339 (53 Cam) is a magnetic CP star that shows variability of line

profiles
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Study of line profile variability

HD178892 is a CP star with strong magnetic field (B,= 34kG) and
variable line profiles (Romanyuk et al. 2015)
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Study of line profile variability

HD178892 is a CP star with strong magnetic field (B,= 34kG) and
variable line profiles (Romanyuk et al. 2015)

Stokes V profile
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Paschen-Back effect

In this regime the energy levels for the Lil A6708A resonance doublet
havg to Qe Iound by diagonalization of the total Hamiltonian H = H, +
1o(L+2S)'B
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Paschen-Back effect

Assuming that magnetic field lines are directed to us, the relative
Intensities of splitted components for Sill A7849A triplet (transitions
*Fs;,— “Dgyp, *F5,— “Dyjp and “F7,— “Dy),) are for:

B=0.5kG (blue)

B=2 kG (red)

B=5 kG (red)
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Study of Zeeman and PPB effects

The best fit results for the Sill 5041A and 6347A line profiles
(red) in HD318107 taking into account Zeeman (green) and
Partial Paschen-Back (blue) effect (Khalack and Landstreet 2012).
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CP stars in open clusters and nearby galaxies

A list of CP stars suitable for observation with the TMT HROS can

be compiled based on the catalog of Ap, HgMn and Am stars by
Renson & Manfroid (2009).

27 known CP stars are located in the open clusters in our galaxy
(Paunzen et al. 2018).

Some CP stars have been found in open clusters in the Small Melanic
Cloud (Paunzen 2008, https://www.univie.ac.at/webda).

Spectra of these CP stars can be acquired with the TMT HROS to
study their stellar evolution in the environments with different
metallicity.
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Thank you
for your attention!
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