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ABSTRACT

One of the fundamental components of the universe is dark matter (DM), which is five times more prevalent
than ordinary matter. DM particles originate from the very early universe, they may have decayed or
annihilated, and we observe today the particles that have survived until now. Dark matter's presence is
supported by several astronomical measurements, which has prompted global experiments (such as the
XENONIT project, LUXZEPLIN (LZ) experiment, Axion Dark Matter Experiment (ADMX) to name a few)
to examine DM particles directly. So far, DM's interaction with ordinary matter has been so minimal (dark
matter does not engage with baryonic matter or radiation except via gravitational forces) that it has evaded
direct detection. Growth in structures is a significant argument in favor of the existence of DM. The cosmos
congists of an immense quantity of galaxies and an intricate web of DM, resulting in a remarkable array of
structures that have evolved over billions of years. The universe exhibits two distinct ways of structure
formation: the top-down and bottom-up approaches. The top-down approach to structure development
proposes that immense, supermassive entities first define the universe. According to the bottom-up model, the
universe originated from a mostly uniform arrangement of matter, with minor variations in density.

The emergence of all structures is attributed to these minute variations, referred to as density perturbations.
Observations suggest the structure formation as a bottom-up scenario, i.c., the lightest objects would have
formed first, with the minor structures collapsing, followed by galaxies and galaxy clusters. Thus, the earliest
structures to form could have been primordial planets. Furthermore, arguments suggest that primordial
free-floating planets made of solid hydrogen could explain the whole of the 'missing baryons' in the universe.
This was prompted by the recent discovery of many planets around old and metal-poor stars, believed to have
originated during the early stages of the star's existence. These planets may have originated during early
epochs. Here, we propose forming such primordial planets at high redshifts composed predominantly of DM
particles. The masses of these objects vary from that of an asteroid to that of Neptune. The flux of DM
particles could be significantly reduced as many DM particles are now trapped in such objects, perhaps
accounting for the negative results seen so far in the ongoing DM detection experiments. We are looking at the
process of evolution of these planets as the universe expands and at the different ways we can detect these
planets. Another possibility for the problem of missing baryons in the universe could be that these baryons are
mixed with DM particles inside the primordial planets. There are other possibilities of DM particles admixed
with baryonic matter to form such objects. As baryonic matter rises, DM and baryonic particles will increase
the planet's mass. As the proportion of baryonic matter to DM particles increases, the mass of a planet has the
potential to exceed that of Jupiter. Their evolution is also discussed in detail. We also discuss the origin of
black holes and galaxies during the universe's early stages. This provides evidence that structure building
oceurs from smaller components to larger ones.
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