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CHAPTER ONE

ASTRONOMY
Astronomy is one of the oldest natural sciences that studies celestial objects and

BRERBIAEREY 1 uses mathematics, physics, and chemistry in order to explain their origin
and evolution. Objects include planets, moons, stars, nebulae, galaxies, meteoroids,
asteroids, and comets. Relevant phenomena include supernova explosions, gamma ray
bursts, quasars, blazars, pulsars, and cosmic microwave background radiation. More

generally, astronomy studies everything that originates beyond Earth's atmosphere.

Cosmology is a branch of astronomy that studies the universe as a whole.
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Astronomy is split into observational and theoretical branches.

Observational _astronomy [EENSSUNONNECONINNONUGEOMNODSCAHONSNOL

Theoretical astronomy [EHEHISIIOWAGNNSSVSIOBMENNONEONPUISHONaNAIICal

These two fields complement each other. Theoretical astronomy seeks to explain
observational results and observations are used to confirm theoretical results.
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Observational astronomy

The main source of information about celestial bodies and other objects is visible light,
or more generally electromagnetic radiation. Some parts of the spectrum can be

observed from the Earth's surface, while other parts are only observable from either
high altitudes or outside the Earth's atmosphere.



Dr. Imad A. ALHayali Astronomy 1% /physics

HL\.\M})@SJ\&MY\eLGJ&uJ\c@ﬂ‘c;@\ﬁdﬁﬁ\ ‘PY‘JMJLA.HJ\ \PY\dPuuMHJIJM\
u);d\c‘)h)\‘\.d\.cu_al.cls.v)\uaw@_);\;\)a\da;)qumYLA.msua_)‘ﬁ\cia.uwu.\la]\;ba\uaue\.k;).au&
S s sal)
=M s 52

Visible light M?St ozthe ct 4 Long-wavelength
) e LR et Radio waves observable  o4io waves
Gamma rays, X-rays and ultraviolet absorbed by from Earth.
light blocked by the upper atmosphere from Earth,  5tmospheric blocked.
(best observed from space). with some gases (best
atmospheric  Jpccved
distortion. from space).

100 %

50 %

Atmospheric
opacity

0%
0.1nm 1nm 10nm 100 nm 1pm 10um  100pm  1mm lcm 10 cm 1m 10m 100 m 1km

Wavelength

» Radio astronomy uses radiation with wavelengths greater than approximately one
A OV ONNGUISENAENISIBISNARGE] There 2 number of different

sources of radio emission, that include stars and galaxies, as well as entirely new
classes of objects, such as radio galaxies, quasars and pulsars. The discovery of the
cosmic microwave background radiation, regarded as evidence for the Big Bang
theory, was made through radio astronomy.
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e Infrared astronom

The infrared spectrum is useful for studying objects that are too cold to radiate
visible light, such as planets, circumstellar disks or nebulae whose light is blocked
by dust. The longer wavelengths of infrared can penetrate clouds of dust that block
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visible light, allowing the observation of young stars embedded in molecular clouds
and the cores of galaxies.
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e Optical astronom

Visible-light astronomy has existed as long as people have been
looking up at the night sky, although it has since improved in its observational
capabilities since the invention of the telescope, which is commonly credited to Hans
Lippershey, a German-Dutch spectacle-maker, although Galileo played a large role
in the development and creation of telescopes.
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Ultraviolet astronomy is best suited to the study of thermal radiation and
spectral emission lines from hot blue stars that are very bright in this wave band.
Other objects commonly observed in ultraviolet light include planetary nebulae,
supernova remnants, and active galactic nuclei.
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Since X-rays are absorbed by the Earth's atmosphere, all X-ray observations

must be performed from high-altitude by balloons, rockets, or X-ray astronomy
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