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Observing Plan for the April Astronomy
Program at Garber Forest

Saturday March 1, 2025

On April 5th, 2025, I will be at the Garber Forest near Lewisburg Ohio, equipped with my telescope to
discuss astronomy and lead an exploration of the night sky - weather permitting, of course! (The first
attempt didn’t work out.)

Loccct ion

THE ALL DALINE GARBER NATURE CENTER
|8 G LOT AT THE TRAILHEA
, LEWISBURG, OHIO

Jn/l/l Caw

Saturday Apr||5 2025
~8pm-10pm

This event is organized by the Preble County Park District.
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Joinus forane <cmng evening of stargazing und dlscweryf Whether you're a sedsoned Gstronomer or a‘curious begmner this
program is pprfect for all-ag es.

LY

What to E;fper\t .
Telescope Observations: We’ll be looking at the Moon |t W|ll be just over half full-and crutels ulong the
terminator line will be in partial shadow, making them stand out.: We will also look at Mars. ‘To'the West;
Jupiter will be just above the bright star Al'debamn (in the censtellation Taurus). Beside it, the constellation
Orion, with the bright stars Betelgeuse and Rigel. We'll also Look fcar the bnght star Sirius in' the constellutlon
Canis Major and Capella in the constellatign Aurlga To the East, we'll look forthe bright star Arcturus part
of the constellation Bootes. Finally, to the North, we’ll look for the dippgrs (Ursa Major and Ursa Mmor)
including Polaris (“the North Star®). We should also be, able to find the constellation Cassiopeia.

Free event for aH agest

Bring blankets, lawn chairs, binoculars or
your own telescope. Jim will bring his 8
Orion reflector telescope for all to view.

This event is weather-dependent; if we need to cancel due to poor conditions, we will make an announcement.

What We'll Look For

These are our main targets, but we’ll look for other things too!
8pm

The sky will still be in twilight, making it difficult to spot many celestial objects, but the moon will
already make a great target!

The moon will be slightly over half full and the craters along the terminator line will be in shadow,
making them stand out.

A terminator line is the boundary that separates the
ﬁ illuminated side from the dark side of a celestial body, such
as the Earth or the Moon. It marks where day transitions into
night and is often associated with twilight conditions.
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Arcturus

Rising in the East: Arcturus, part of the constellation Bootes.
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Overhead, Mars will be close to the Moon.

Monoceros

Betelgeuse
. il

Aldebaran
- Taurus
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To the West, the constellation Orion, with its bright stars Betelgeuse and Rigel and the Orion nebula.
To the left of Orion is the bright star Sirius, part of the constellation Canis Major.
To the right of Orion is the bright star Aldebaran, part of the constellation Taurus.

Just above Aldebaran is Jupiter, and to the right of Aldebaran is the Pleiades, a star cluster.

Ursa M ajor

Camelopardaljs

To the North, the “dippers” (Ursa Minor and Ursa Major) and Cassiopeia.

More Information

Magnitude

In astronomy, “magnitude” refers to the brightness of celestial objects, such as stars, planets, and
galaxies. There are two main types of magnitude:

e Apparent Magnitude: This measures how bright an object appears from Earth. The scale is
logarithmic and inversely related, meaning that lower numbers indicate brighter objects. For
example, a star with an apparent magnitude of 1 is brighter than a star with an apparent
magnitude of 6. The scale also includes negative values for very bright objects, such as the Sun
and the Moon.

e Absolute Magnitude: This measures the intrinsic brightness of a celestial object, defined as
how bright the object would appear if it were located at a standard distance of 10 parsecs
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(about 32.6 light-years) from Earth. Absolute magnitude allows astronomers to compare the
true brightness of different objects without the effects of distance.

The concept of magnitude is crucial for understanding the luminosity and distance of celestial bodies,
as well as for classifying stars and other astronomical phenomena.

Constellation

A constellation is a recognized pattern of stars in the night sky that forms a specific shape or figure,
often representing mythological characters, animals, or objects. Constellations serve as a way to
organize and identify groups of stars, making it easier for astronomers and stargazers to navigate the
sky.

There are 88 officially recognized constellations, as defined by the International Astronomical Union
(IAU). These constellations cover the entire celestial sphere and are used in various ways, including
for navigation, storytelling, and as a framework for locating celestial objects. Some well-known
constellations include Orion, Ursa Major, and Cassiopeia.

Asterism

In astronomy, “asterism” refers to a recognizable pattern or group of stars that may not necessarily
form a formal constellation. Asterisms can be made up of stars from one or more constellations and
are often more easily recognizable or familiar to the casual observer.

For example, the Big Dipper is an asterism that is part of the larger constellation Ursa Major. Similarly,
the Summer Triangle is another well-known asterism formed by three bright stars from three different
constellations: Vega (Lyra), Deneb (Cygnus), and Altair (Aquila).

Asterisms are useful for amateur astronomers and stargazers as they can serve as reference points
for locating other stars and celestial objects in the night sky.

Altitude and Azimuth

Altitude and azimuth are two coordinates used in astronomy to specify the position of an object in the
sky as observed from a specific location on Earth.
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 Altitude: This is the angle between the object in the sky and the observer’s local horizon. It is
measured in degrees, ranging from 0° (the horizon) to 90° (the zenith, which is directly
overhead). An object with an altitude of 0° is on the horizon, while an object with an altitude of
90° is directly above the observer.

e Azimuth: This is the angle measured clockwise from a reference direction, typically true north.
Azimuth is also measured in degrees, ranging from 0° to 360°. For example, an azimuth of 0°
corresponds to north, 90° to east, 180° to south, and 270° to west.

Together, altitude and azimuth provide a way to pinpoint the location of celestial objects in the sky
relative to an observer’s position on Earth. This system is particularly useful for navigation,
stargazing, and astronomical observations.

More information here.

The Moon

The Moon is Earth’s only natural satellite and is the fifth largest moon in the solar system. It has a
significant impact on Earth, influencing tides and stabilizing the planet’s axial tilt. The Moon's surface
is covered with craters, mountains, and flat plains called maria, which were formed by ancient
volcanic activity.

The Moon has a synchronous rotation, meaning it rotates on its axis in the same time it takes to orbit
Earth, which is why we always see the same side from our planet. The far side of the Moon, often
mistakenly called the “dark side,” is not permanently dark; it just faces away from Earth.

The Moon has been a subject of human fascination for centuries, inspiring myths, art, and scientific
exploration. The Apollo missions in the late 1960s and early 1970s marked the first time humans set
foot on the Moon, with Apollo 11 being the most famous mission, landing Neil Armstrong and Buzz
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Aldrin on its surface in 1969.

Moon Phases

Waxing and waning refer to the phases of the moon as it orbits the Earth, specifically how the visible
portion of the moon changes over time.

e Waxing: This term describes the period when the moon is increasing in illumination. After the
new moon phase, the moon begins to wax, meaning more of its surface becomes visible from
Earth. The phases during this period include:

o Waxing Crescent: A small sliver of the moon is illuminated.
o First Quarter: Half of the moon is illuminated.
o Waxing Gibbous: More than half of the moon is illuminated but not yet full.

e Waning: This term describes the period when the moon is decreasing in illumination. After the
full moon phase, the moon begins to wane, meaning less of its surface is visible. The phases
during this period include:

o Waning Gibbous: More than half of the moon is illuminated but decreasing.

o Last Quarter: Half of the moon is illuminated, but the opposite side compared to the first
quarter.

o Waning Crescent: A small sliver of the moon is illuminated, leading back to the new
moon phase.

These cycles occur roughly every 29.5 days, which is the time it takes for the moon to complete one
full orbit around the Earth and return to the same phase.

Planets

There are eight recognized planets in the solar system, which are divided into two categories:

e Terrestrial planets: Mercury, Venus, Earth, and Mars. These are rocky and have solid surfaces.

¢ Gas giants: Jupiter and Saturn, which are primarily composed of hydrogen and helium.

e |Ice giants: Uranus and Neptune, which have a larger proportion of “ices” such as water,
ammonia, and methane.

Dwarf Planets: These include Pluto, Eris, Haumea, Makemake, and Ceres. Dwarf planets are similar to
regular planets but do not clear their orbital paths of other debris.

Jupiter

Jupiter is the largest planet in our solar system, known for its massive size, strong magnetic field, and
distinctive features. Here are some key points about Jupiter:

e Size and Composition: Jupiter is a gas giant, primarily composed of hydrogen and helium. It has
a diameter of about 86,881 miles (139,822 kilometers), making it more than 11 times wider

than Earth.
e Great Red Spot: One of Jupiter's most famous features is the Great Red Spot, a giant storm that
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has been raging for at least 350 years. It is larger than Earth and is characterized by its reddish
color.

e Moons: Jupiter has a large number of moons, with 79 confirmed as of now. The four largest
moons, known as the Galilean moons, are lo, Europa, Ganymede, and Callisto. Ganymede is the
largest moon in the solar system.

e Rings: Jupiter has a faint ring system composed mainly of dust particles and small rocks. The
rings are not as prominent as those of Saturn.

e Magnetic Field: Jupiter has the strongest magnetic field of any planet in the solar system, which
is generated by the motion of metallic hydrogen in its interior.

e Exploration: Several spacecraft have visited Jupiter, including the Galileo orbiter and the Juno
spacecraft, which is currently studying the planet’s atmosphere, magnetic field, and structure.

e Atmosphere: Jupiter’'s atmosphere is known for its colorful bands and storms, including the
aforementioned Great Red Spot. The planet’s atmosphere is dynamic and experiences high-
speed winds.

Jupiter’s Moons

Callisto

Callisto is one of the largest moons of Jupiter and is the third-largest moon in the solar system. It has
a diameter of about 4,820 kilometers (2,995 miles) and is known for its heavily cratered surface,
which suggests it has been geologically inactive for a long time. Callisto is composed primarily of ice
and rock, and its surface features include a mix of old impact craters and some younger, less cratered
regions.

One of the most interesting aspects of Callisto is its potential subsurface ocean. While there is no
direct evidence of this ocean, some scientists believe that beneath its icy crust, there may be a salty
ocean that could harbor conditions suitable for life.

Callisto has a very thin atmosphere, primarily composed of carbon dioxide, and it has a low level of
radiation compared to other Galilean moons, making it a more favorable location for future
exploration and potential human missions. It was discovered by Galileo Galilei in 1610, along with the
other three largest moons of Jupiter: lo, Europa, and Ganymede.

Europa

Europa is one of Jupiter’s largest moons and is the sixth-largest moon in the solar system. It is
particularly interesting to scientists because it is believed to have a subsurface ocean beneath its icy
crust, which could potentially harbor conditions suitable for life. Here are some key features of
Europa:

e Surface and Composition: Europa’s surface is primarily composed of water ice, and it features a
smooth, bright appearance with few impact craters, suggesting a relatively young surface. The
cracks and ridges on its surface indicate tectonic activity.

e Subsurface Ocean: Scientists believe that beneath Europa’s icy shell lies a salty ocean that may
be in contact with the moon’s rocky mantle. This ocean could provide the necessary chemical
ingredients for life.

¢ Potential for Life: The combination of liquid water, a stable energy source (from tidal heating
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due to Jupiter’s gravitational pull), and essential chemical elements makes Europa a prime
candidate in the search for extraterrestrial life.

e Exploration: Europa has been studied by several spacecraft, including the Galileo orbiter and
the Hubble Space Telescope.

e Atmosphere: Europa has a very thin atmosphere composed mainly of oxygen, but it is far too
thin to support human life.

Europa continues to be a focus of astrobiological research and exploration due to its intriguing
characteristics and the possibility of finding life beyond Earth.

Europa Clipper, a space probe developed by NASA, is
currently on its way to Europa and is expected to arrive in
the Jupiter system in 2030.

The goals of Europa Clipper are to explore Europa,
investigate its habitability, and aid in the selection of a
landing site for the proposed Europa Lander. This exploration
is focused on understanding the three main requirements for
life: liquid water, chemistry, and energy. Specifically, the

i‘ i objectives are to study:

e Ice shell and ocean: Confirm the existence and
characterize the nature of water within or beneath the
ice, and study processes of surface-ice-ocean
exchange.

e Composition: Distribution and chemistry of key
compounds and the links to ocean composition.

e Geology: Characteristics and formation of surface
features, including sites of recent or current activity.

source

Ganymede

Ganymede is the largest moon of Jupiter and the largest moon in the solar system. It is one of the four
Galilean moons, which were discovered by Galileo Galilei in 1610. Ganymede has a diameter of about
5,268 kilometers (3,273 miles), making it even larger than the planet Mercury, although it does not
have enough mass to be classified as a planet.

Ganymede is unique among moons because it has a magnetic field, which is likely generated by a
liquid iron or iron-sulfide core. The surface of Ganymede is a mix of two types of terrain: bright, icy
regions and darker, heavily cratered areas. It is believed to have a subsurface ocean beneath its icy
crust, which raises the possibility of conditions that could support life.

In addition to its geological features, Ganymede has a thin atmosphere composed mostly of oxygen,
although it is far too thin to support human life. The moon has been studied by various spacecraft,
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including the Galileo orbiter and the Hubble Space Telescope.

lo is one of the four largest moons of Jupiter. It is the most geologically active body in the solar
system, with hundreds of volcanoes, some of which are still erupting. 10’s surface is covered with
sulfur and sulfur dioxide, giving it a colorful appearance with shades of yellow, red, and white.

The intense geological activity on lo is primarily due to the gravitational pull from Jupiter and the
other Galilean moons (Europa, Ganymede, and Callisto), which creates tidal heating. This process
generates enough internal heat to drive volcanic activity.

lo has a thin atmosphere composed mainly of sulfur dioxide, and its surface temperature can vary
widely. The moon also has a very weak magnetic field and is known to have a significant interaction
with Jupiter's magnetosphere.

Mars

Mars is the fourth planet from the Sun in our solar system and is often referred to as the “Red Planet”
due to its reddish appearance, which is caused by iron oxide (rust) on its surface. Here are some key
facts about Mars:

e Atmosphere: Mars has a thin atmosphere, composed mostly of carbon dioxide, with traces of
nitrogen and argon. This thin atmosphere contributes to its cold temperatures and makes it
difficult for liquid water to exist on the surface.

e Surface Features: Mars is home to the largest volcano in the solar system, Olympus Mons, and a
massive canyon system called Valles Marineris. The planet also has polar ice caps that grow
and recede with the changing seasons.

e Water: Evidence suggests that liquid water once flowed on Mars, and there are signs of ancient
riverbeds and lake beds. Currently, water exists mostly in the form of ice, and there are
indications of briny liquid water in some areas.

e Exploration: Mars has been the target of numerous robotic missions, including orbiters, landers,
and rovers. Notable missions include NASA's Mars rovers, such as Spirit, Opportunity, Curiosity,
and Perseverance, which have been studying the planet’s geology and searching for signs of
past life.

» Potential for Life: Scientists are particularly interested in Mars because of its potential to have
supported microbial life in the past. Ongoing research aims to understand the planet’s
habitability.

e Future Missions: There are plans for future missions to Mars, including potential human
exploration. NASA's Artemis program aims to return humans to the Moon as a stepping stone
for future crewed missions to Mars.

Bright Stars
Aldebaran

Aldebaran is a prominent star located in the constellation Taurus. It is often referred to as the “Eye of
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the Bull” and is one of the brightest stars in the night sky. Aldebaran is classified as a red giant star
and is approximately 65 light-years away from Earth. It has a distinct orange hue and is part of the
Hyades star cluster, although it is not physically part of the cluster itself. Aldebaran is notable for its
brightness and is often used in navigation and astronomy.

Arcturus

Arcturus is one of the brightest stars in the night sky and is located in the constellation Bootes. It is
classified as a red giant star and is approximately 36.7 light-years away from Earth. Arcturus is
notable for its orange hue, which is a result of its cooler surface temperature compared to hotter stars
like our Sun. The name “Arcturus” comes from the Greek word meaning “bear watcher,” as it is
associated with the nearby constellation Ursa Major (the Great Bear).

In addition to its brightness, Arcturus is also significant in astronomy for its role in the study of stellar
evolution, as it represents a later stage in the life cycle of a star.

Betelgeuse

Betelgeuse is a red supergiant star located in the constellation Orion. It is one of the largest and most
luminous stars known, with a diameter estimated to be about 1,000 times that of the Sun. Betelgeuse
is notable for its distinct reddish color and is often used as a reference point in the night sky.

As a supergiant, Betelgeuse is in the later stages of its stellar evolution and is expected to eventually
explode as a supernova. This event could happen within the next million years, although it’s difficult
to predict exactly when.

In addition to its astronomical significance, Betelgeuse has captured the imagination of many cultures
and is often featured in literature and popular media.

Betelgeuse was in the news recently.

Polaris

“Polaris,” also known as the North Star, is the brightest star in the constellation Ursa Minor. It is
located nearly directly above the North Pole, making it a crucial point of reference for navigation in
the Northern Hemisphere. Polaris is a supergiant star and is approximately 433 light-years away from
Earth.

Rigel

Rigel is a prominent star located in the constellation Orion. It is one of the brightest stars in the night
sky and is classified as a blue supergiant. Rigel is approximately 860 light-years away from Earth and
has a surface temperature of around 12,000 Kelvin, which gives it its blue color. It is often used in
navigation and is notable for its brightness and distinctive position in the Orion constellation.
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Sirius

Sirius is the brightest star in the night sky and is part of the constellation Canis Major. It is often
referred to as the “Dog Star” because of its position in this constellation, which represents a dog.
Sirius is actually a binary star system, consisting of two stars: Sirius A, a main-sequence star, and
Sirius B, a white dwarf. The star is located about 8.6 light-years from Earth and has been significant in
various cultures throughout history, often associated with myths and agricultural calendars.

Deep Sky Objects

Orion Nebula

The Orion Nebula, also known as M42, is one of the most famous and studied nebulae in the night
sky. It is located in the Milky Way, approximately 1,344 light-years away from Earth in the Orion
constellation. The nebula is a stellar nursery, where new stars are being born from the surrounding
gas and dust.

Key features of the Orion Nebula include:

» Brightness: It is one of the brightest nebulae visible to the naked eye and can be seen as a
fuzzy patch in the sword of Orion.

e Size: The Orion Nebula spans about 24 light-years across and contains a vast amount of gas
and dust.

e Star Formation: The nebula is home to a young cluster of stars known as the Trapezium, which
consists of four massive stars that illuminate the surrounding gas and dust.

e Observation: The Orion Nebula is a popular target for amateur astronomers and
astrophotographers due to its brightness and the intricate structures within it.

e Scientific Importance: It provides valuable insights into the processes of star formation and the
dynamics of interstellar matter.

The Orion Nebula is a stunning example of the beauty and complexity of the universe, making it a
favorite subject for both professional and amateur astronomers.

The Pleiades

The Pleiades, also known as the Seven Sisters, is a star cluster located in the constellation Taurus. It is
one of the nearest star clusters to Earth and is easily visible to the naked eye. The cluster contains
several hundred stars, but the seven brightest are typically the ones referred to as the “Seven
Sisters.” These stars are named Alcyone, Asterope, Electra, Maia, Merope, Taygeta, and Pleione.

The Pleiades has been significant in various cultures throughout history, often associated with
mythology and folklore. In astronomy, it is known for its beauty and is often used as a reference point
for navigation. The cluster is also of interest to astronomers studying star formation and the evolution
of stars.
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