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Introduction:
There are hundreds of satellites orbiting around the earth, but how do them
keep moving over and over again every day? And how do they finish their
works like communication and providing information for people? Those
questions are always mysterious to me, so I would like to figure them out by
working on this paper.

How can satellites orbit the earth all the time?
To orbit the planet and not come crashing down, a spacecraft has to travel
forward (tangential to Earth) fast enough that it compensates for the fall
downwards.

Newton used the idea of the cannon to illustrate this. Fired at a slow speed
the cannon ball quickly fell to Earth. Fired at a faster speed it went
farther. Each path could be drawn as a curve. Since the Earth is round and
curves down, in front of us - there must, he reasoned, be a forward velocity
that, when combined with gravity, would produce a curve that matched the

curvature of the Earth and would, thus, never fall to the ground.

[1]
Thus, we got a problem that how fast the rockets should be to send the
satellites into the space and make them orbit the earth. And it turns out the
cosmic velocity-- the initial velocity which a body must have to be able to
overcome the gravity of another object.

First cosmic velocity
The satellites need a really high initial velocity to orbit the earth, so let’s
make a deduction according to the following formulas:

Therefore:

Where:
• V - the value of the first cosmic velocity
• M - the mass of the Earth
• R - the radius of the Earth
• G - the gravitational constant
And then we put the data into the formula and get:

Therefore, the least velocity satellites should contain to orbit the earth is
7.9km/s.

The second cosmic velocity
In the previous section we calculated the velocity which a body has to have
to go around the Earth, which means that we calculated the value of the first
cosmic velocity. Now it is time to give attention to calculating the second
cosmic velocity - it is the speed needed to "break free" from the gravitational
attraction of the Earth. In order to understand this issue we should know
some formulas about kinetic and potential energy.

As the body moves away from the Earth, the kinetic energy decreases and
the potential energy increases. In the infinity both the energies are equal 0,

because, as I wrote earlier, when the distance between the body and the
Earth increases, the kinetic energy decreases and in the infinity (at the end of
its road) has the value of 0. The potential energy in the infinity has got the
highest value but if we put infinity (or for example 1000000) into the previous
formula, we will obtain zero (or an extremely small fraction). Now we could
calculate the value of this velocity, putting the data into the formula:

The third cosmic velocity
The third cosmic velocity is the initial velocity which a body has to have to
leave the Solar System and its value is:

At the surface of the Earth this velocity is about 42 km/s but thanks to the
Earth’s revolution round The Sun it is enough to launch the body with
velocity 16,7 km/s at the direction of this movement.[2]

How do satellites work?
After talking about the fundamental requirement for a satellite to orbit the
earth or go farther into the space, let’s pay more attention to their work. The
basic work for the satellites is the communication.

Communications satellites are essentially used to relay radio waves from one
place on Earth to another, catching signals that fire up to them from a
ground station (an Earth-based satellite dish), amplifying them so they have
enough strength to continue (and modifying them in other ways), and then
bouncing them back down to a second ground station somewhere else.
Those signals can carry anything radio signals can carry on the ground,
from telephone calls and Internet data to radio and TV broadcasts.
Communications satellites essentially overcome the problem of sending
radio waves, which shoot in straight lines, around our curved planet—
intercontinental signals, in other words. They're also useful for
communicating to and from remote areas where ordinary wired or wireless
communications can't reach. Calling with a traditional landline (wired
phone), you need a very convoluted network of wires and exchanges to
make a complete physical circuit all the way from the sender to the receiver;
with a cell phone, you can communicate anywhere you can get a signal, but
you and the receiver both still need to be within range of cell phone masts;
however, with a satellite phone, you can be on top of Mount Everest or
deep in the Amazon jungle. You're entirely free from any kind of
telecommunications "infrastructure," which gives you geographic freedom
and an instant ability to communicate (you don't have to wait for someone
to string up telephone lines or set up cell phone masts).

The basic elements of a satellite communications system are shown in
the Figure 1 below. The process begins at an earth station--an installation
designed to transmit and receive signals from a satellite in orbit around the
earth. Earth stations send information in the form of high powered, high
frequency (GHz range) signals to satellites which receive and retransmit the
signals back to earth where they are received by other earth stations in the
coverage area of the satellite. The area which receives a signal of useful
strength from the satellite is known as the satellite's footprint. The
transmission system from the earth station to the satellite is called the uplink,
and the system from the satellite to the earth station is called the downlink.

Figure 1 [3]
Uplinks and downlinks

If you want to send something like a TV broadcast from one side of Earth to
the other, there are three stages involved. First, there's the uplink, where
data is beamed up to the satellite from a ground station on Earth. Next, the
satellite processes the data using a number of onboard transponders (radio
receivers, amplifiers, and transmitters). These boost the incoming signals and
change their frequency, so incoming signals don't get confused with
outgoing ones. Different transponders in the same satellite are used to
handle different TV stations carried on different frequencies. Finally, there's
the downlink, where data is sent back down to another ground station
elsewhere on Earth. Although there's usually just a single uplink, there may
be millions of downlinks, for example, if many people are receiving the same
satellite TV signal at once. While a communications satellite might relay a
signal between one sender and receiver (fired up into space and back down
again, with one uplink and one downlink), satellite broadcasts typically
involve one or more uplinks (for one or more TV channels) and multiple
downlinks (to ground stations or individual satellite TV subscribers).

Artwork: Communications satellites bounce signals from one side of Earth to
the other, a bit like giant mirrors in space. A ground-based satellite
transmitter dish (red) beams a signal to the satellite's receiving dish (yellow).
The satellite boosts the signal and sends it back down to Earth from its
transmitter dish (red) to a receiving dish somewhere else on Earth (yellow).
Since the whole process happens using radio waves, which travel at the
speed of light, a "satellite relay" of this kind usually takes no more than a few
seconds, at most. The various transmitters and receivers on the satellite and
on Earth are examples of antennas.
Satellites are like any other vehicle in as much as they have two main parts:
the generic vehicle itself and the specific thing it carries (the payload) to do
its unique job. The "vehicle" part of a satellite is called the bus, and it
includes the outer case, the solar panels and batteries that provide power,
telemetry (a remote-controlled system that sends monitoring data from the
satellite to Earth and operational commands back in the other direction),
rocket thrusters to keep it in position, and reflective materials or other
systems ("heat pipes") to protect it from solar radiation and dissipate heat.
The payload might include transponders for a communications satellite,
computers and atomic clocks to generate time signals for a navigation
satellite, cameras and computers to images back to digital data for a
photographic satellite, and so on.

The other use of satellites we will discuss about is imaging.
Satellite imaging, or remote sensing, is the scanning of the earth by satellite
or high-flying aircraft in order to obtain information about it.
There are many different satellites scanning the Earth, each with its
own unique purpose.
Satellites use different kinds of sensors to collect electromagnetic radiation
reflected from the Earth. Passive sensors collect radiation which the Sun
emits and the Earth reflects, and don’t require energy. Active sensors emit
radiation themselves, and analyze it after it is reflected back from the Earth.
Active sensors require a significant amount of energy to emit radiation, but
they are useful because they can be used during any season and time of day
(passive sensors cannot be used on a part of Earth that is in shadow) and
because they can emit types of radiation that the Sun does not provide.

The EM Spectrum
Satellites and the EM Spectrum
While humans can perceive only a small portion of the EM spectrum (visible
light), satellite sensors can use other types, like infrared light, ultraviolet light,
or even microwaves. When satellite images are made, these invisible types of
light are assigned a visible color. That is why satellite images, like the one on
the right, often have “unnatural” colors.
Analyzing satellite images
Satellite images are useful because different surfaces and objects can be
identified by the way they react to radiation. For instance, smooth surfaces,
such as roads, reflect almost all of the energy which comes at them at a
single direction. This is called specular reflection. Meanwhile, rough surfaces,
such as trees, reflect energy in all directions. This is called diffuse reflection.
Sensing different types of reflection is useful in measuring the landscapes
and their changes on earth.

Therefore, this is the way how satellites collect the information from different
kinds of surface and then analyzing the images.[4]

Conclusion:
In this paper, we discuss about some fundamental requirement for satellites
to go into the space and orbit the earth or go further to discover the
universe. Also we learned about the techniques which are used by satellites
to achieve their goals like communication and helping people study the
world.
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