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Introduction 

The hunt for dark energy, the mysterious force driving the accelerated 
expansion of the universe, has taken significant strides with the latest results 
from the Dark Energy Spectroscopic Instrument (DESI) and the Euclid mission. 
These cutting-edge projects aim to deepen our understanding of dark energy, 
a component that constitutes about 70% of the universe’s total energy density 
yet remains one of the greatest puzzles in modern cosmology. By mapping 
the universe in unprecedented detail, DESI and Euclid are providing crucial 
insights into the nature of dark energy and its impact on the cosmic expansion [1].

The Dark Energy Spectroscopic Instrument (DESI), mounted on the 
Mayall Telescope at Kitt Peak National Observatory in Arizona, represents a 
major advancement in our quest to understand dark energy. DESI is designed 
to conduct an extensive survey of the universe by measuring the redshifts of 
millions of galaxies and quasars. The instrument's primary goal is to map the 
large-scale structure of the universe, providing data that can be used to probe 
the effects of dark energy on cosmic expansion.

Description

DESI’s approach involves using its array of 5000 optical fibers to capture 
light from a vast number of celestial objects simultaneously. This high-
throughput capability enables DESI to construct a detailed three-dimensional 
map of the universe, tracing the distribution of galaxies over a broad range 
of cosmic time. By analyzing these maps, astronomers can study how the 
expansion rate of the universe has evolved and assess the influence of dark 
energy on this expansion. One of DESI's key contributions has been its 
measurement of the Baryon Acoustic Oscillations (BAOs), regular, periodic 
fluctuations in the density of visible baryonic matter (normal matter) in the 
universe. BAOs serve as a cosmic ruler, providing a standard length scale 
that helps scientists determine the expansion rate of the universe at different 
epochs. The precision with which DESI can measure these oscillations offers 
a clearer picture of the interplay between dark energy and the expansion of 
the universe [2].

Preliminary results from DESI have been promising. The survey has 
already gathered data on over 20 million galaxies and quasars, and the 
early analysis suggests that the observed expansion rate of the universe 
is consistent with previous measurements. However, the detailed data still 
needs to be thoroughly analyzed to refine our understanding of dark energy 
and its properties. The full dataset from DESI, which will be collected over 
several years, is expected to provide even more precise measurements and 
offer new insights into the nature of dark energy. The Euclid mission, launched 
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by the European Space Agency, complements DESI's efforts with its own 
ambitious goals. Euclid aims to map the geometry of the dark universe by 
surveying the distribution of dark matter and dark energy across the cosmos. 
Unlike DESI, which relies on ground-based observations, Euclid operates 
from space, allowing it to avoid the distortions caused by Earth’s atmosphere 
and providing a clearer view of the distant universe [3].

Euclid’s primary instruments are its Visible Imaging Channel (VIS) and 
Near Infrared Spectrometer and Photometer (NISP). The VIS captures detailed 
images of galaxies, while the NISP provides spectral data that helps determine 
the redshifts of these galaxies. By combining these observations, Euclid will 
create a comprehensive map of the universe, enabling scientists to study the 
distribution of galaxies and dark matter with unprecedented accuracy. One 
of Euclid's key scientific objectives is to investigate the growth of cosmic 
structures and the expansion history of the universe. By analyzing the shapes 
and clustering of galaxies, Euclid will help determine the nature of dark energy 
and its effects on the evolution of cosmic structures. This will be achieved 
through measurements of galaxy weak lensing and galaxy clustering, which 
are sensitive to the distribution of dark matter and the expansion history of 
the universe [4].

Initial results from Euclid have begun to reveal intriguing details about the 
universe's structure. The mission’s data is helping to refine our understanding 
of the large-scale distribution of galaxies and their clustering properties. 
These observations are crucial for testing theoretical models of dark energy 
and understanding how it influences the growth of cosmic structures. The 
combined data from DESI and Euclid will provide a more comprehensive view 
of the universe's expansion and the role of dark energy. By comparing the 
results from these two missions, scientists can cross-verify their findings and 
gain a more robust understanding of dark energy. This collaborative approach 
is essential for addressing the complex questions surrounding dark energy 
and its impact on the cosmos.

In addition to their primary goals, both DESI and Euclid contribute to 
broader scientific endeavours. The data collected by these missions will 
enhance our understanding of galaxy formation and evolution, the nature of 
dark matter, and the overall structure of the universe [5]. These insights have 
implications for various fields of astrophysics and cosmology, offering a more 
complete picture of the universe's history and its fundamental components. 
The search for dark energy does not just about understand a single component 
of the universe but also about uncovering the fundamental laws that govern 
cosmic evolution. The insights gained from DESI and Euclid will help refine 
our cosmological models and may lead to new discoveries about the nature of 
gravity, spacetime, and the fundamental forces of nature.

Conclusion 

As the DESI survey progresses and Euclid continues to gather data, 
the scientific community anticipates groundbreaking results that will push 
the boundaries of our knowledge. The detailed maps and measurements 
provided by these missions are expected to resolve existing uncertainties 
about dark energy and potentially uncover new phenomena that challenge 
our current understanding. In summary, the latest results from the Dark 
Energy Spectroscopic Instrument and the Euclid mission represent significant 
advancements in the quest to understand dark energy. By providing detailed 
maps of the universe and precise measurements of cosmic expansion, these 
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missions are shedding light on one of the most profound mysteries in modern 
cosmology. As data continues to be analyzed and new findings emerge, the 
hunt for dark energy promises to reveal deeper insights into the nature of the 
universe and the forces that shape its evolution.
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