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ABSTRACT

Polar Ring Galaxies (PRGs) are lenticular galaxies characterized by a ring of gas and stars orbiting in a nearly
polar or orthogonal plane with respect to the central host galaxy. This study combines multiwavelength
observations and cosmological simulations to explore the role of PRGs in the evolutionary transition from
late-type galaxies (LTGs) to early-type galaxies (ETGs). It highlights the contributions of both young and old
stellar populations to their formation and evolution. The study investigates the young stellar populations
within PRGs, revealing distinct evolutionary trajectories characterised by star formation activities in their ring
components. Using the multiwavelength UV to MIR data, we studied the resolved-scale stellar populations in
the ring and host components. We suggest that PRGs undergo various evolutionary stages, and the three
galaxies are excellent examples for understanding the evolutionary pathway of PRGs as NGC 3718 is in the
initial stage, followed by NGC 2685 (intermediate stage), and finally, NGC 4262 will be in the final stage of
the evolution of PRGs.

Furthermore, we studied the Globular Clusters Systern (GCS) of NGC 4262, using deep optical observations
from the CFHT. The spatial and azimuthal distributions of GCs reveal strong evidence of previous interactions
within the host galaxy. The results suggest past interactions within NGC 4262 and a shift from dissipative to
dissipationless mechanisms in its GCS evolutionary history, potentially influenced by recent accretion events.
We compared PRGs with spiral, elliptical, lenticular, and other ring-type galaxies based on different galaxy
properties. we found PRGs in a transitional zone between spiral and elliptical galaxies with NGC 4262
transitioning towards an ellipticas. This study also highlights the distinct colour differences between bluer ring
components and host galaxies, indicating active star formation in PRGs compared to other ring-type galaxies.
We extended our study using simulated data from the TNG50 cosmological hydrodynamical simulation in the
HlustrisTNG project. Identifying PRGs and analyzing their kinematic maps confirmed dynamically decoupled
components, validating their classification. Our study highlighted the role of viewing angles in detecting polar
rings, emphasizing challenges in observational stmdies. Using TNG-processed data on PRGs and their GCS,
we found similar results to NGC 4262. The azimuthal and polar GC distributions of PRGs differ from those of
elliptical and lenticular galaxies, bridging observations and models and deepening our understanding of PRG
evolution. In conclusion, this thesis provides a framework for PRG evolution, highlighting their role in galaxy
transformation and offering imsights into their structural, steflar properties, and broader impact on galaxy
evolution. Consequently, this work concludes that PRGs serve as a key transitional link between LTGs and
ETGs, with the observed PRGs being in an intermediate evolutionary stage, ultimately evolving into ETGs,
Future work will explore a broader range of PRGs to deepen insights info their evolution.
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