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Abstract

The intermediate mass stars on the upper main sequence (MS) of the Hertzsprung-

Russell diagram (HRD) show interesting phenomena. These include chemical pe-

culiarities, magnetic field variability, pulsations and rotation. The high resolution

photometric data and low resolution ground-based spectroscopic data have been

used in the past decades to characterise intermediate mass stars. The number of

intermediate mass stars that have been fully characterised as chemically peculiar

stars using high resolution ground-based spectroscopic data is still limited. This

study increased the number of chemically peculiar stars in the general catalogue by

using high resolution ground-based spectroscopic data. This data was used to de-

termine fundamental atmospheric parameters and individual chemical abundances

of HD 73574 and BD +19◦2045 to fully characterise the target stars. The spectral

types of the targets were determined and their fundamental atmospheric parame-

ters obtained by spectral synthesis. The detailed chemical abundance analysis for

each target was also performed. The masses of HD 73574 and BD +19◦2045 were

derived as 1.998 ± 0.1 M� and 1.499 ± 0.1 M�, respectively. The ages were found to

be 665 ± 34 Myr for BD +19◦2045 and 702 ± 69 Myr for HD 73574. HD 73574 was

classified as kA7hA8mK2 and BD +19◦2045 as F2 V. Therefore, HD 73574 is an Am

star while BD +19◦2045 is a normal star. To estimate their evolutionary phases, all

the targets were placed in the HRD. Based on spectral classification and the chem-

ical abundance pattern of each target, HD 73574, previously treated as chemically

normal A-type star, was reclassified as a chemically peculiar Am star (kA7hA8mK2)

and BD +19◦2045 remained a chemically normal F-type star as previously classified.

xii



Chapter 1

Introduction

1.1 Background

The A- and F-type stars of the main sequence (MS) are intermediate mass stars

with a high proportion of chemically peculiar (CP) stars (Preston, 1974; Renson,

1988; Monier, 2019). These stars show various interesting phenomena such as chem-

ical peculiarities, pulsation, magnetic field variability and rotation (Preston, 1974;

Monier, 2019; Trust et al., 2021a). Several categories of CP stars populate the inter-

val 7000 K ≤ Teff ≤ 30000 K in a well defined but overlapping temperature domain

on the upper MS of the Hertzsprung–Russell (HR) diagram (Preston, 1974). The

CP stars (Renson, 1988; Monier, 2019) can be distinguished from the normal A-stars

(Adelman, 1986, 2004) based on the enhancement of absorption lines in their spectra.

The spectra of the CP stars have strong lines of Si and Cr metals and other heavy

metals (Ba, Zr, Sr and Y) and/or rare–earth elements with weak lines of Ca (Titus &

Morgan, 1940; Conti, 1970; Fossati et al., 2009; Trust et al., 2021a,b). The CP stars

are dominated by the metallic line (Am/Fm) stars, followed by magnetic Ap stars in

the intermediate mass MS part of the HR diagram (Trust et al., 2021a).

The standard classification given by Preston (1974) subdivided the CP stars into four

groups, based on the magnetic field strength and the strength of the absorption lines

in their optical spectra. These groups are metallic line A–stars (CP1, Am stars),

magnetic Ap stars (CP2), mercury–manganese stars (CP3: HgMn) and Helium weak

stars (CP4: He-weak). In Am stars, the commonly used classification includes the

three spectral types with prefix k, h and m corresponding to Ca iiK-lines, hydrogen-

lines and metallic-lines, respectively (Catanzaro et al., 2015, 2019). The Am stars

1
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