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ABSTRACT

Studying massive emission-line stars (ELS), particularly O, B, and A spectral types, is vital for
understanding the disk formation and evolution process. They provide insights into accretion processes,
material conditions, and stellar evolution. The first theme of the thesis identifies and characterizes hot
ELS from surveys like LAMOST and Gaia DR3. Using LAMOST DRS3, we automated Python to identify
3339 unique sources with He emission in 4138 spectra, We differentiated HAeBe and Classical Ae/Be
stars based on IR excess from 2MASS and WISE data, resulting in 1089 Classical Be stars, 233 Classical
Ae stars, and 56 Herbig Ae/Be stars. This homogeneous emission-line dataset enables detailed
investigations. We compared Gaia DR3 astrophysical parameters with LAMOST, obtaining consistent
classifications and updating the conversion relation for pseudo-equivalent width to observed equivalent

width,

As the second theme of the thesis, we analyzed the X-Shooter spectral database to study HAeBe stars'
circumstellar medium via spectral features and near-infrared excess. Most young massive stars exhibited
emission in higher-order HI lines, while stars with fower-order lines had lower effective temperatures and
ages of 5-10 Myr. The emitting medium was optically thick, with line ratios independent of spectral type.
HAeBe stars displayed electron density values of 109 to 1011 cm-3, Furthermore, early HBe stars were
categorized into intense and weak groups based on Ha and near-infrared index (nJ-H). Intense HBe stars
had active circumstellar environments, evident from inner disks, high near-infrared excess, strong Ha
equivatent width, and various emission lines. Weak HBe stars showed signs of a cleared inner disk and a
more evolved circumsteliar environment. We identified 44 intense HBe star candidates from Gaia DR3,
which require further spectroscopic investigation for insights into inner disk evolution in early HBe stars.
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