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The Jordanian Olympiad of
Astronomy & Space Sciences:

The Curriculum of

The 2026 Olympiad
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Astronomy: Methods & Specializations:
An Overview
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Required concepts:

Birth of the space age: 4-10-1957

The first astronomical instrument: the human eye
Our sources of information about the universe/
information carriers: Electromagnetic waves, cosmic
rays, neutrino particles, direct sampling, gravitational
waves

Divisions of astronomy according to information
carriers

Electromagnetic waves: definition, speed, and
division according to wavelength

Range of wavelengths of visible light
Electromagnetic astronomy

Astronomical observation instruments

Layers of the atmosphere and their average altitude
Absorption of electromagnetic radiation in the
atmosphere

Two electromagnetic windows in Earth’s atmosphere
The main purpose of the telescope

Observational astronomy and its applications
(astrometry, imaging, photometry, spectroscopy, ...)
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e Observational astronomy and its divisions (data
analysis, instrumental astronomy)

e Astronomy by subject of study (solar, planetary,
stellar, galactic, extragalactic, cosmology)

e Modern astronomical fields: astrogeology,
astrochemistry, astrobiology, SETI, archeoastronomy,
astrostatistics

e Comparison between astronomy and space science
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Optical telescopes
and some properties of light
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Required concepts:

e Wavelength, frequency, speed of light

e Photon energy

e Types of telescopes (refractors, reflectors,
catadioptric)

e Aperture, focal length, focal ratio

e Magnification
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Planet Earth: Overview
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Required concepts:

e Inner/rocky planets

e The hottest planet

e Earth's diameter

e The distance between the Earth and the Sun
e Astronomical unit

e Earth's volume relative to the Sun’s

e FEarth's size relative to the planets

e Earth's orbit: geometric shape

e Farthest distance from the Sun: aphelion

e Nearest distance from the Sun: perihelion

e The length of the Earth’s year

e Nightand day

e The Earth's axial rotation

e The length of the day

e The Earth's axial tilt

e Equator, Tropic of Cancer, Tropic of Capricorn
e The four seasons and the axial tilt

e Summer solstice and winter solstice

e \Vernal equinox and autumnal equinox
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Earth’s Geology and Atmosphere
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Required concepts:

Distribution of continents on the Earth's surface
Radius of Earth and its surface area

The age of life on Earth

Earth's suitability for life

The depths of the Earth

The role of seismic waves in exploring the Earth's
structure

Earth's layers (crust, mantle, outer core, inner core)
Earth's crust rocks and their types (sedimentary,
igneous, metamorphic)

The geomagnetic field and its importance

Relative gravity of Earth and planets

The Earth's atmosphere: its definition, components,
and importance

Layers of the Earth's atmosphere

Some atmospheric effects on astronomical
observations (scintillation, Rayleigh scattering, Mie
scattering, absorption)
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Astronomical Coordinate Systems
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Required concepts:

Horizontal coordinate system (altitude, azimuth)
Equatorial coordinate system (right ascension,
declination)
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Solar System
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Required concepts:

Definition of the Solar System

Number of planetsinit: 8

The terrestrial/ rocky planets

The giant/ gas planets

The Sun: granulation of its surface & convection cells,
the concept of plasma, solar activity

Source of energy in the sun: thermonuclear fusion
Mass of the Sun

The sun as a living star (equilibrium between
thermonuclear expansion and gravitational
contraction)

The rate of solar radiative energy reaching Earth (the
solar constant)

The rate the Sun’s mass loss due to the conversions
of matter into energy
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The age of the sun and the solar system

The solar corona

Solar wind and its interaction with the Earth's
magnetic field

Sunspots: its concept, the change in its number, and
its connection to the solar activity cycle

Space weather

Planet Mercury: its composition and general
properties

Temperature variation on Mercury: its causes

Venus: the reason for its brightness, the composition
of its atmosphere

Planet Earth: Highest peak (Mount Everest), deepest
location in the oceans (Mariana Trench)

The moon: its creation by collision

The ratio of the Moon’s mass to that of Earth’s

Lunar density

Why do we see only one side of the moon?

Phases of the moon and its cause

The synodic month of the moon: from New Moon to
New Moon

Planet Mars: the reason for its red color

Mars terrain, highest mountain on Mars (highest peak
in the solar system), its ice cap, dry riverbeds

The axial tilt of Mars, the four seasons on Mars

The length of a Martian day

The atmosphere of Mars: its composition and
pressure
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The presence of water on Mars

Seasonal variation of methane gas in the Martian
atmosphere

Moons of Mars: Phobos and Deimos

The asteroid belt: its location in the solar system, the
nature of asteroids, the largest asteroid (Ceres)
Trojan asteroids: their location

Double asteroid: Ida & Dactyl

The rate of fall of extra-terrestrial materials
(meteorites) to Earth

The outcome the impact of a 10-km meteorite on
terrestrial life and the extinction of dinosaurs

The gas/ giant planets

Distinction between a rocky planet and a gaseous
planet

Jupiter: Its atmosphere, the ratio of its mass to that of
the Sun’s

Jupiter as a failed star

Jupiter’s magnetosphere

The four main moons of Jupiter (Galilean moons)
Europa and its general characteristics

Two types of life on Earth: photo-synthetic and
chemosynthetic life

The Clipper probe project: a visit to the moon Europa
Saturn: Its small density, the largest number of
moons in solar system

Saturn’s rings: its nature, origin (a moon was broken
into parts), and its future
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Planet Uranus: story of its discovery, general
properties, and moons

Planet Neptune: story of its discovery through its
gravitational influence on Uranus, the nature of the
planet, its moons

Pluto: story of its discovery, it was initially considered
as a planet, its biggest moon Charon

Pluto’s dilemma: its small mass, its nature (neither
rocky nor gaseous, buticy), its orbital tilt by about 18
degrees, its highly elliptical orbit.

Dwarf planet Eris and its moon Dysnomia

Kuiper belt objects (beyond Neptune)

Redefining planets in 2006 (the resolution of the
International Astronomical Union, IAU): the number
of planets decreased to 8, the concept of dwarf
planets

Tables of the physical properties of the planets:
*The following concepts are required: diameter,
oblateness, mass, average density, gravitational
acceleration, escape velocity, axial rotation period,
axial tilt, albedo

** No need to memorize numbers except for those
of Earth’s

Comets: general characteristics, composition, the
reason for the appearance of tails, the dust tail, the
ion tail, their orbits, cometary debris and meteor
showers.

Short-period comets (periods less than 200 years)
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The concepts of a meteor/ shooting star and a
meteorite
Table of moons of the solar system

Fundamentals of orbital motion
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Required concepts:

Orbit of an inferior planet

Orbit of a superior planet

Planetary configurations: quadrature, opposition,
conjunction, inferior conjunction, superior
conjunction, greatest elongation

Sidereal period

Synodic period

Distant stars as frames of reference

Synodic period-sidereal period formula

Estimating the distance of an inferior planet by its
greatest elongation

The Astronomical Unit: definition

The Ellipse: definition, geometrical properties: focus,
empty focus, center, semimajor axis, semiminor axis
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e Eccentricity: definition, its values for a circle and
ellipses

e Kepler’s laws

e Kepler’s first law

e Kepler’s second law and its applications

e Kepler’s third law and its applications

e Tables of orbital elements
The following concepts are required: Mean
distance from the Sun, orbital period (sidereal &
synodic), eccentricity, orbital inclination
** No need to memorize numbers except for those
of Earth’s

e Orbits of artificial satellites and their
classifications

il o5 ylall daad g 4dy ot 15 3S pall DAY @
iy /il

DS ol 8

JsY) LIS ¢ 5l

iy SN IS G 58

adlipdai y ClGN LS () 5ol

S) U A ladll yualiall J glaa

A0 asalial) Jadd *

Agaadll) 4 ylaall 5 il (Qaadl) e daws siall 2l
el Jaall ¢s S pall DAY o (3 58Y1
Lalal) dli pliialy ol8 ) Jaka coglha s **
oa ) S sS

Leiliiat g duclilaal) JLaY! ¢l jlaa @

More Astrophysical Concepts

A8 Al 580 asalial) (e 3l

Required concepts:

e Distance measurement using parallax

e Parsec and its relation to light years

e Radiation from a point source/ spherically
symmetric object

e Radiative flux and the Inverse square law

e Apparent magnitudes

e Absolute magnitudes and the distance modulus

e pectral classification_of stars
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The Hertzsprung-Russell Diagram

A brief on stellar structure and evolution
Compact Objects

An overview of galaxies

Hubble's classification of galaxies
Cosmological Redshifts and Hubble’s law
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Some applications of space technology and artificial
satellites
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Required concepts:

Remote Sensing (RS) and Geographic Information
Systems (GIS)

Satellite Meteorology and Global Climate
Satellite Communications

Global Navigation Satellite Systems (GNSS)
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