The Formation of the Sun and
Habitable Zones

The habitable zone is the orbital distance around a star where liquid water could
exist on planets. It's called a Goldilocks zone because the conditions are not too hot
or too cold for life.

As stars evolve PHI 3200 Ethics of Medical Research the main sequence, they get
brighter and hotter. As a result, their outer boundaries of the habitable zone move
outward with time.

Origin of the Sun

4.5 billion years ago, our Sun was born from a giant molecular cloud of hydrogen
and helium. Atoms in the cloud drifted until they collided, then linked up with other
atoms to form clumps of matter that were dense enough to begin to collapse under
their own gravity.

The clumps then began to expand and heat, creating a region of hot gas that is now
the convection zone of our star. This zone is filled with thermal columns that appear
as bright spots, or granules, crowded across the photosphere. The tops of these
columns look BHS 465 Topic 4 AAMFT boiling oatmeal, but the dark edges of each
granule are actually cool gas plummeting back down to the bottom of the column to
be heated again.

The next layer is the chromosphere, and then the corona, our solar system’s outer
atmosphere. When gases in the corona reach supersonic speeds, they escape from
the sun’s gravitational pull and form solar wind, which forms a huge magnetic
bubble called the heliosphere around our star.

Habitable Zones

Astronomers define a star’s habitable zone (HZ) as the orbital region within which a
planet like Earth might hold liquid water, which is essential for life. Planets in the HZ
are likely to be warm enough to melt ice and allow water to flow into oceans or
rivers.

The distance from a star to its HZ depends on the type of star: larger stars are
hotter, and their HZs are farther out. But even among smaller red dwarfs, there are
planets close enough to their parent stars that water can exist on their surfaces.

Other factors, such as a PHY 1000 Unit 6 The Formation of the Sun and Habitable
Zones composition and its orbital parameters, also affect how warm or cool a planet
can be. Greenhouse gases like carbon dioxide and water vapor help planets
maintain surface temperatures near the critical point. In addition, methane gas can
cool a planet’s surface in some cases. These considerations make it challenging to
predict whether a planet in an HZ will have conditions suitable for life.

Sun’s Mass
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The Sun is a huge, glowing ball of hot gas, mainly hydrogen and helium. Other
gases, like carbon, oxygen, neon and nitrogen, make up less than 1% of its mass. It
shines because it converts hydrogen to helium through nuclear fusion in its core,
and then radiates the energy it produces as light and heat.

It takes about eight minutes BHS 475 Topic 4 Trauma Schema 19 seconds for light to
reach Earth from the Sun. This is a standard unit of distance called an astronomical
unit (AU).

The Sun’s mass is 333,000 times the mass of Earth. However, it's not a solid body
because it is constantly losing mass through the solar wind. Astronomer Phil Plait
estimates that the Sun loses about 1.5 million tons of material per second. This loss
is a good thing because, without it, the Sun would swell to a red giant and engulf
Mercury and Venus. It wouldn’t be able to burn the rest of its hydrogen and shrink to
a smoldering white dwarf at the end of its life.

Sun’s Radiation

Radiation, a type of electromagnetic wave, is one of the three ways energy can be
transferred (the other two are conduction and convection). Electromagnetic HCS 305
Week 5 Building a Path to Success in Healthcare Management carry the energy
across empty space without needing material to transfer it.

Using an instrument called a spectroscope, scientists separated visible light and
other electromagnetic radiation into its components: each had its nurs fpx 4050
assessment 3 unique wavelength pattern. This allowed them to identify the gases in
the sun and determine how it generated its energy.

As the fusion in the core produces IR, visible, and UV radiation, it also gives off high-
energy gamma rays. As these rays travel through the sun, they are absorbed by its
gases and reemitted at lower frequencies. These rays then radiate outward through
the photosphere. The BIOS 252 Week 6 Case Study looks like a solid yellow surface
and is tens to hundreds of kilometers thick. It is dotted with dark spots known as
sunspots and surges of solar matter during solar flares.
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