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Description

The study of the universe's abundance of molecules, their
reactions and their interactions with radiation is known as
astrochemistry. The discipline is a cross-over of stargazing and
science. The Solar System and the interstellar medium both fall
under the category of astrochemistry. Cosmochemistry also
studies the abundance of elements and isotope ratios in Solar
System objects like meteorites, while molecular astrophysics
studies interstellar atoms and molecules and how they interact
with radiation. Because solar systems are formed from these
clouds, the formation, atomic and chemical composition,
evolution and fate of molecular gas clouds are of particular
interest.

Solar System and Interstellar Medium

Astrochemistry's history is based on the shared history of
astronomy and chemistry, which is an offshoot of the disciplines.
Advanced observational and experimental spectroscopy has
made it possible to find a growing number of molecules in solar
systems and the interstellar medium that surrounds them. In
turn, the chemical space available for astrochemical research
has grown in size and scope as a result of the increasing number
of chemicals discovered by spectroscopy and other technologies.
Main articles on spectroscopy's history: The experiments of
William Hyde Wollaston, who constructed a spectrometer to
observe the spectral lines present in solar radiation, were the
first to use spectroscopy as an astronomical technique. These
spectral lines were later quantified by Joseph. The history of
spectroscopy and astronomical spectroscopy after Foucault
demonstrated in 1849 that identical absorption and emission
lines result from the same material at different temperatures,
spectroscopy was first used to distinguish between different
materials. In 1835, Charles Wheatstone reported that the sparks
produced by various metals have distinct emission spectra. In his
1853 work Optiska, independent postulator Anders
hypothesized that luminous gases emit light rays at the same
frequencies as the light they might absorb. Balmer's observation
that hydrogen samples spectral lines followed a straightforward
empirical relationship that came to be known as the Balmer
Series gave theoretical weight to this spectroscopic data. The
purpose of this series, which is a subset of the more general
Rydberg formula that Johannes Rydberg developed in 1888, was

to describe the hydrogen spectral lines that had been observed.
By making it possible to calculate spectral lines for a variety of
chemical elements, Rydberg's work improved upon this formula.
Quantum mechanics increased the theoretical significance of
these spectroscopic findings by allowing them to be compared to
previously calculate atomic and molecular emission spectra.
Astrochemistry's history despite the development of radio
astronomy in the 1930s, substantial evidence for the definitive
identification of an interstellar molecule did not emerge until
1937. Up until that point, the only chemical species that were
known to exist in interstellar space were atomic species.
McKellar in 1940 confirmed these findings. ldentified and
attributed CH and CN molecules in interstellar space to
spectroscopic lines in a radio observation that had not yet been
identified. A small number of additional molecules were
discovered in interstellar space thirty years later: Formaldehyde,
discovered in 1969, is the most significant because it is the first
organic, polyatomic molecule to be observed in interstellar
space. OH, discovered in 1963, is significant as a source of
interstellar oxygen. Some consider the discovery of interstellar
formaldehyde, as well as subsequent discoveries of other
molecules with potential biological significance, such as carbon
monoxide or water, to be substantial evidence in support of
abiogenetic theories of life: Specifically, theories that assert that
the fundamental molecular components of life originated on
other planets. Spectroscopy, which employs telescopes to
measure the absorption and emission of light from molecules
and atoms in various environments, is one particularly significant
experimental tool in astrochemistry.

Chemical Composition and Temperatures

Astrochemists are able to infer the elemental abundances,
chemical composition and temperatures of stars and interstellar
clouds by comparing laboratory measurements with
astronomical observations. lons, atoms and molecules all have
distinct spectra, making this possible: That is, the process of
absorbing and emitting particular wavelengths (colors) of light
that are frequently invisible to the naked eye. These
measurements, however, are constrained by a variety of
radiation types (radio, infrared, visible, ultraviolet and so on).
Able to only detect particular species, depending on the
molecules' chemical properties. The first organic molecule that
was found in the interstellar medium was formaldehyde from
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interstellar sources. Radio astronomy, which has resulted in the
detection of over a hundred interstellar species, including
radicals and ions, as well as organic (i.e., carbon-based)
compounds like alcohols, acids, aldehydes and ketones, is
perhaps the most effective method for the detection of
individual chemical species. CO (carbon monoxide) is one of the
most common molecules in interstellar space and one of the
easiest to detect with radio waves due to its strong electric
dipole moment. In fact, CO is used to map out molecular regions
because it is a common interstellar molecule. The radio
discovery of interstellar glycine, the simplest amino acid, has
sparked a lot of debate. One of the reasons this discovery was
controversial was that radio (and other techniques like
rotational spectroscopy) are good for identifying simple species
with large dipole moments, but they are less sensitive to more
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complex molecules, even ones that are relatively small.
Polyaromatic hydrocarbons, also known as PAHs or PACs, are a
group of complex gas-phase carbon compounds that have been
identified by infrared astronomy as being present in the
interstellar medium. It is said that these molecules are the most
common type of carbon compound in the galaxy. They are
mostly made up of fused rings of carbon that are either neutral
or ionized. They are also the most prevalent type of carbon
molecule in meteorites, as well as in cosmic dust (cometary and
asteroidal dust). Meteorites contain a wide variety of
compounds, including amino acids, nucleobases and many
others, all of which contain extremely rare carbon, nitrogen and
oxygen isotopes and deuterium, indicating their extraterrestrial
origin. It is thought that hot circumstellar environments around
dying, carbon-rich red giant stars.
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