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In aerospace engineering, payload fraction is a

common term used to characterize the

efficiency of a particular design. Payload
fraction is calculated by dividing the weight of
the payload by the takeoft weight of aircraft.
Fuel represents a considerable amount of the
overall takeoft weight, and for shorter trips it is
quite common to load less fuel in order to carry
a lighter load. For this reason the useful load
fraction calculates a similar number, but based

on the combined weight of the payload and

fuel together.
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Together, the satellite’s height, eccentricity, and inclination determine the satellite’s path and

what view it will have of Earth.
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Orbital inclination is the angle between the plane of an orbit and the equator. An orbital
inclination of 0° is directly above the equator, 90° crosses right above the pole, and 180° orbits

above the equator in the opposite direction of Earth’s spin.
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Eccentricity refers to the shape of the orbit. A satellite e 3 o eb ol e ) e Eccentricity o2y
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The eccentricity (e) of an orbit indicates the deviation of the orbit from a perfect circle. A circular
orbit has an eccentricity of 0, while a highly eccentric orbit is closer to (but always less thany 1. A

satellite in an eccentric orbit moves around one of the ellipse’s focal points, not the center.
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Changing a satellite’s height will also change its
orbital speed. This introduces a strange paradox. If a
satellite operator wants to increase the satellite’s
orbital speed, he can’t simply fire the thrusters to
accelerate the satellite. Doing so would boost the orbit
(increase the altitude), which would slow the orbital
speed. Instead, he must fire the thrusters in a direction
opposite to the satellite’s forward motion, an action
that on the ground would slow a moving vehicle. This
change will push the satellite into a lower orbit, which
will increase its forward velocity. [Source]
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High Gain Antennas
Small stowage volume (<0.1U) Large stowage volume (>0.5U)
|} + + )
Patch Array Reflectarray Metasurface Reflectarray Mesh reflector Inflatable

Stowage efficiency
Non deployable
High retability
Controllable SLL
Low cost

High TRL

Drawbacks Advantages

High gain antenna selection guidelines for X- or Ka-band application for CubeSats. [Source]
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Deployable, omnidirectional, canted turnstile antenna system with rigid antenna elements, which

eliminates the risk of antenna deformation while stowed.

The turnstile antenna system consists of four monopole aerials combined in a phasing network in
order to form a single circular polarized antenna. The antenna radiation pattern is close to

omnidirectional and there are no blind spots, which can cause fading with tumbling satellites.

The antennas are compatible with the 1U, 2U or 3U ISIS CubeSat structures and can be

mounted on either the top or bottom of the structure.

1U Cubesat

The antenna PCB is designed to be the least obstructive to any top or bottom mounted payload
or panels. It has a low profile that allows a solar panel to be mounted on top, and a large aperture

in the center suited for a protruding camera lens, propulsion hardware or similar.

Features
*Omnidirectional Canted Turnstile CubeSat Antenna
*Frequency range 435 +5 MHz [Tuned to work in the frequency range of 435 +5 MHz]|

*Gain: 1.6 dBi to -1 dBi [actual gain characteristics depend on the shape of the spacecraft and its

deployables].

*Rigid antenna tubes (no risk of antenna deformation while stowed,
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*Matched to 50 Q
*PCB material: Glass/Polyamide

*]PC-A-610 Class 3 assembly

Deployment 4
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Antenna hinge bl |oli

All four antenna elements are individually
mounted on torsion-spring loaded hinges
which, when released, rotate the antenna
elements to an angle of 45 degrees above the
PCB. The spring is only tensioned to
approximately half its safe rating in stowed
mode, and it is thus safe to keep the antennas
indefinitely without the

stowed effecting

reliable deployment.

e 2 Y1 Antenna Elements gisdl ole a2
s gy Torsion-Spring sledl 8,55 dbsaiae o e Jo (555
il Bgp B> 45 Al ) Sl elis gy psE ¢ LD
<A b d) ki Spring 455 s on . PCB assdll 45580y
July ¢ Stowed Mode ppdl mog 3 V) ddas Coaa e
o S 0g s b ol L) gt A1 e Blinl) T g3

. Deployment .zl d)us 834

Active Antenna Deployment sl Jleil 2

A5l ey el Cols sk e ROOS OLad)l b b o adsliy 005 o2d ¢ Springs <1555 ae « ANTA30 Jlobl poenas &

iy wload o2 JUly Jleb) oy Sl G2 30> daglie ozl oz L d3le . Deployment Mechanism

The ANT430 is, with it springs, designed for active deployment. By folding down the rods along

the side and tying them to a deployment mechanism. Usually a burn resistor burns through a wire

tying down the antenna, and releases them.
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Deployment Mechanism 21 a1 ] alay; ¢ 235 Jlsb) 15 50

Ceglis by 055y . Burn Wire &= el Deployment Mechanism i Ji Antenna Element gl .z s,
PCB asgdall a9 i SV aglll (92 . olilima¥l sWT 5> ab Olez) Spring 4,5 Lerizsy Redundant Burn Resistors o))~

A ddes jleizsy Microswitch jras -l e

The antenna element is tied to the deployment mechanism with burn wire. It is tied over
redundant burn resistors and spring loaded to ensure a tight fit, even during vibrations. The

deployment PCB’s also includes a microswitch to sense deployment.

Physical Characteristics asypdl jastasd) Jt

Description Value
Total mass of ANT430 30¢g
Mass of one antenna rod 15¢g
Mass of one antenna rod 10g
Size of PCB for 1U satellites 98x 98 mm
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Length of antenna rod from hinge to tip 163 mm
Length of antenna rod from hinge to tip for 1U satellites 110 mm
6.7 + 2.0
49.4 41.9 u
243 49.4 243~
i ax P25 ]_D_[
3.2 L1
30 7 @ 1 — @) @ i
J nnnnn ” \ 15.0
— T30 @@ = '®
= 9.4
<
493 82.0 98.0
e
\ e
@ /a7 —
)
@ ] [ooooT 150
* @ﬁ nnonn @ 8.0
32 ] s A2 1 1
| |
=-7.8—¢711 t+—8.2— 36.2 »—8.1|-<» t+—12.0—¢4—7.9-= Inner dimensions
| adb1a 14— 4—14—4—
=—24.3 ; 49.4 4 24.3 Edge holes
9.0 80.0 9.0—= Comer cutouts
98.0 Side length

mm L s4~y Dimensions sty
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Elon Musk made headlines in 2018 when he launched
his old car toward Mars aboard one of his Space
Exploration Technologies Corp. rockets. He got less
attention in May for his first step toward a potentially
far more lucrative venture, when SpaceX launched the
first 60 of a planned 12,000 satellites into low-Earth
orbit (LEO). And Musk isn’t the only one pouring
money into the sector: Amazon.com Inc. Chief
Executive Officer Jeff Bezos is one of several
competitors with plans to send thousands of their own
devices into the space just above our atmosphere.
Nonetheless, doubts remain over whether these new
satellite constellations will provide returns on their
substantial initial investments -- and even whether
there’s space in our sky for so many new devices.

In Musk’s vision, SpaceX’s Starlink satellites will
form a network providing high-speed internet service
to places where laying fiber-optic cables is not
economically viable, such as emerging markets in
Africa and Central Asia, along with remote spots in
the U.S. They’d also provide specialized services for
high-end business customers. Musk says Starlink, not
the SpaceX cargo runs, are how the company will
bankroll his ultimate goal of sending humans to Mars.
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N TR I VR Cr TN VU N R DN e
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050 o ot patn 2 L okt ol en 3 BT plasal s
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¢ Why Low Earth Orbit gadiiall & ) el 13l

LEO satellites operate at between 500 kilometers (310
miles) and 2,000 kilometers above the Earth’s surface.
That’s far less than is typical for the 36,000 km
(22,000 miles) height of so-called geostationary
satellites, the traditional home of communications
satellites. The main advantage of the lower orbit is
lower latency.

Latency is the delay, wusually measured in
milliseconds, that occurs in a round-trip data
transmission. Geostationary satellite systems have a
median latency of nearly 600 milliseconds, making
them an unsuitable replacement for cable or fiber
systems. The lower orbits of LEO satellites, however,
should result in latencies that are much closer to
landline quality.

OneWeb, a global communications company based in

London that’s in the process of creating a network of
about 650 LEO satellites, recorded an average latency
of 32 milliseconds in July. Speeds like that have made
satellites of interest to financial trading firms and other
companies that rely on having the fastest connections
to trading exchanges.

No. In fact, most of the Earth’s approximately 2,000
active satellites are already in LEO. Iridium
Communications Inc.’s network -- which allows voice

Low Earth jaisd) o2 il 2ol aeliall LYl axlss
5 (e 310) sk 500 o pyl% Bl Js Orbit LEO
SV gl e S BT s L 2 e B kST 2000
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and data communication from hand-held satellite
phones through 141 LEO satellites -- has been active
since 1998. What’s new is the sheer scale of recent
proposals, with the big firms planning to launch
satellites in the thousands. This ambition has been
driven by technological developments in smaller
satellites and reusable rockets, which have brought
down costs and aroused investor interest.

At higher altitudes, satellites can settle into a
geostationary orbit, moving at a speed that matches
the Earth’s rotation and appearing to hover over a
fixed spot. LEO satellites whiz around the planet at
around 8 kilometers per second, completing a full
circuit in between 90 and 120 minutes. That means
they are only visible for a small part of their orbit to
receivers on the ground. Thus, multiple satellites are
necessary to establish a permanent internet
connection, with one satellite passing duties to the
next as it approaches the horizon. Musk has said
sending as many as 800 satellites would ensure
“moderate” coverage, though many more are needed
for a truly global high-speed connection.
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While SpaceX has had plans for nearly 12,000
satellites approved by the Federal Communications
Commission (FCC), so far the company has only done
a single launch of 60 satellites back in May.
Meanwhile, in early July Amazon asked for
permission to launch 3,236 satellites through what it’s
calling Project Kuiper, creating a high-stakes battle
between two of the world’s most famous billionaires.
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OneWeb, meanwhile, hopes to start monthly rocket
launches carrying 30 satellites each by the end of the
year to build an initial network of 648 units. It plans to
provide full global commercial coverage by 2021 and
partial service from as early as 2020. So far, it has
launched six satellites. Other companies, such as
traditional operators Inmarsat Plc and Eutelsat SA, are
at a similarly early stage. And in China, the Hongyun
Project is proposing a 156-satellite constellation by
2022.

The issue of space debris is causing a lot of headaches.
The so-called Kessler Effect -- named after NASA
scientist Donald Kessler -- refers to the possibility that
if LEO becomes too crowded, there will be collisions
that create more debris, creating more collisions, until
eventually huge tracts of space are no-go zones for
spacecraft. SpaceX says 95% of its Starlink satellites
will burn up in the Earth’s atmosphere once they reach
the end of their life cycle. In the meantime, the U.S.
Air Force’s ‘Space Fence’ -- a monitoring system
designed to track satellites and debris -- is expected to
go into operation in the fourth quarter of 2019.
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national communications regulator, and anyone
planning to sell services to the U.S. needs to go before
the FCC. The International Telecommunication Union
coordinates the allocation of frequencies for
communications.

Potentially. Shortly after SpaceX launched its 60
satellites, astronomers said that some telescopes were
picking up streaks of reflected sunlight, obscuring
their view of the wider cosmos. Since around 13,000
low-Earth orbit satellites have been approved, a
number that dwarfs the approximately 1,600 stars
visible to the unaided human eye, astronomers voiced
concern. In response, Musk has tweeted that “Starlink
won’t be seen by anyone unless looking very
carefully” and that “we need to move telelscopes [sic]
to orbit anyway”. He also said he had sent a note to his
team about “albedo reduction,” or cutting the
proportion of light reflected from the spacecraft.

Traditionally, satellites have been a big drain on
capital and many projects never make any money.
SpaceX has said completing their Starlink network
may cost over $10 billion, though Musk says it could
bring in $30 to $50 billion per year once operational.
Investors are right to be skeptical of promises of
radically increased internet coverage and a
transformed telecom market -- especially given the
early stages of testing. Industry observers will be
analyzing results from trial launches to gauge whether
the big players are capable of delivering on their
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promises. Meanwhile, it’s important to remember that
despite all the fanfare LEO is far from the only show
in town. Traditional operators like ViaSat Inc. and
Eutelsat Communications SA are continuing to invest
in  more powerful  geostationary  satellites,
collaborating with companies such as Facebook Inc.
and Deutsche Telekom AG to beam broadband to
rural areas and airplanes.
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Uses and civilian applications 4sitall cilislail) g cilajadic)

First: The natural resource inventory

Enabled the remote sensing images to correct a lot of
information and re-consideration of most geological
maps, because these images give a holistic view and
accurate units and geological structures, along with a
large,

and give preliminary indications of the

potential mineral and oil and gas.

Today, there are countless examples of the success of
this technology in applications, during the past few
years in the center of Morocco on the iron and
phosphate, and in Canada, France, Spain, Egypt, and
others.

1. Limited the sources of oil and gas
International oil companies have become dependent,
semi-Chairman, on an extrapolation of images to
locate drilling for oil and gas, after it had been based
on conventional aerial photography, which exhaust a
lot of time and costs, while these companies can
today use the image space on the ground, covering
an area of 34 thousand square kilometers, they need
a thousand and six hundred aerial photo to cover the

same area, and the cost is prohibitive, and accurately

modest, despite the large scale of these images.
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The satellite images to areas of minerals, oil and gas
in sedimentary basins and faults, and others, making
it easier to guide the work of detailed exploration,
access to the periods of record results, has
successfully applied this technique in Burma, the

Philippines, Kenya, and Egypt.

2. Limited the sources of groundwater

Can be by analysis of satellite images and indicators
showing the location of groundwater, and examine
the sources of surface water, and direct use to great
effect as well as the study of snow accumulation and
its impact on groundwater recharge. Have been
detected by these means and a water-rich valleys in
the sea and west of the Nile in Sudan, and are based

on maps is important for land  use.

Second: the work area

Resulted in modern technologies for remote sensing,
and electronic processing of data to a revolutionary
change in the work area, which made the new maps
are better able to understand the world. And perhaps
more able to manage it, The maps seek to simplify
the world to the standards allow his understanding of

the human person.

[t should be noted that satellite imagery obtained
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from heights over hundreds of times those altitudes
for aircraft flying area, it is clear that it opened up

new horizons, especially for an area of small scale.

What was a problem in aerial photography for
mapping, cloud cover in the event of bad weather,
were subjected to sensory systems and devices to
date, are not affected by clouds at all. In Brazil, for
example, was the result of six years to gather aerial
photos of the mapping of a vast area, covering the
production of acceptable to half the size of the
desired and required only produced while the flights
of modern radar used a side-view coverage of all the
required area and, very quickly, ( see the picture of

the city cemetery toss).

III: The effect of the atmosphere in the photography
from space
With the beginning of the space age, the thought of
the upcoming reality mapping limited, as many
experts assumed that the Earth's atmosphere distort
and prevent the imaging quality of the space, but
astronauts first demonstrated the error of this
assumption. Commented astronaut "John Glenn",
when he approached the end of the orbital flight, the

spacecraft, "Mercury"' in 1962, saying: "l can see the

state of Florida full fully extended, as is the map."
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This enables the astronaut Glenn, from an integrated

vision would not have had generations of
cartographers to assemble on the surface of the earth,
or through a low flying. What is perhaps more
interesting, and revealing account for the
cartographers, the experience of "Gordon Cooper"
during the trip, "Mercury," the last in 1963, told the
astronaut is at an altitude of 165 km above the
surface of Tibet, saying: "I can tell the homes and
streets individually."
[V: the evolution of mapping using satellite images

In comparing the maps, which was overtaken by
events after two years many, the images taken by
astronauts, scientists have been able to distinguish
easily maps mountains, which were not specified in
the previous maps of Tibet, as well as the Lakes set
out in the wrong places on the map, the routes
specified in the bottoms of ancient lakes. It is these

images possible to draw a map of modern Tibet.

In cartography, the map is intended to serve the
objective a specific purpose, contrary to the general
map, that shows the expanding range of phenomena
in the same time. The topic may be soil, or the
distribution of vegetation, or snow cover, or
geological faults, or patterns of land use. All of these

are tools to make mapping using remote sensing
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techniques.

In the seventies, Brazil carried out, with the help of
Americans, a survey of the Amazon River basin,

which was surveyed in the past weak, which is half

the size of Brazil, using airborne radar. The

discovery of the river, it is not planned in the past,
beyond the length of several hundreds of kilometers,

and the area used to be the national forest, indicating

it 1S an area of Savannah.

In 1982 the Geological Survey completed the first
base of digital cartographic information, which is a
magnetic tape record of the computer, containing
the fonts, borders, roads, railways, rivers and streams,
and other cartographic features of the United States

as a whole.

Fifth: the development of new space Airborne

Developed areas and means of geomagnetic

Geomagnetic  Surveys Airborne Division in

Germany and the United States in the thirties of the
to detect

twentieth and used

submarines during World War II. This method has

century AD,

proved its value in the area of mining in several

countries.

And space was Alradiomitrip second type of natural
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geological area in order to become airborne, and

space electromagnetic Electromagnetic Surveys was

the third.

Sixth: the discovery of  the eftects

Exploration of areas of archaeological application of
remote sensing mission, where you can use satellite

and aerial images for detection of archaeological

sites, through the wvision of the superficial

manifestations and below, through the interpretation

of these images.

Has begun using remote sensing in detecting effects
in the expansion of visible, which has yet to emerge,
through the follow-up to chromatic aberrations in
the vegetation cover in place, and a different degree
of moisture in the soil, and the growth of plants on
the site studied, and through follow-up forms and

geometric patterns that you take for example the

phenomena  of  frost in  the  region.

1. Surface archaeological features

The surface manifestations of archaeological mission,
include visual effects, and the hills, and rock masses,

and other surface effects, for example, are

monuments to the ancient buildings and castles in
in

Europe general.
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Examples of archaeological hills discovered by
remote sensing techniques hills that are similar to flu
in the form, and the hills that are similar to snakes, in
central western United States, as well as many of the
of Russia as  well.

effects surface  in

2. Archaeological features wunder the surface
The archaeological features under the surface,
include the eftects of landfills, Kalobnip old, canals,
and ditches the old and ancient ways as well. When
these aspects are covered agricultural fields, or
natural vegetation, it can be clearly shown by the
aerial photos by following the color changes
resulting from differences in soil moisture and the
extent ~of plant growth and  strength.
In some cases, such phenomena appear clearly
through the difterences are temporary, ephemeral,
and that the follow-up forms and geometric patterns,
which take the manifestations of frost winning the
studied area.
This is the use of the results interesting and
unexpected remote sensing, in particular it relates to
discoveries could not have been uncovered in any

other known technique. During the past several

centuries, has been a desert of Oman, for example, a
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conduit for convoys, and if the paths of these
convoys is not visible on the ground, it has seemed
clear in the pictures, taken by satellites from space.
And at the confluence of these tracks there is a very
high probability in the discovery of ancient ruins.
VII:

Agricultural Applications

Agricultural find many applications of remote
sensing, detection of early injury crops and insects
raids on rural areas, through the use of systems with
multiple sensors, will reduce the losses resulting from
this, by providing an opportunity for remedial action

to be applied more quickly and more eftectively.

As a rule, usually to prevent injury to plants, or to
reduce the destruction of crops selected by harmful
insects, are crop spraying periodically, several times
during the season. And remote sensing can be done
to avoid the spraying is not necessary, in areas with
intensive agriculture, by identifying the fields, non-
infected, by remote sensing techniques, which can
detect and distinguish the fields affected by the sound
of the fields.

The wuse of aerial photography of aircraft in

agricultural applications

Although some details may not be possible in the
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footage and satellite images because of this small
scale, the aerial photography of aircraft at difterent
altitudes, can be used to delineate the Bekaa elusive
vision, once the signal from space and the presence
of infection. Also, the prediction on the status of
pre-grain crops, by controlling the activity of the

plant is another objective of the remote sensing.

Photos and helps to guide the agricultural fields of
farmers to the places where crops are flourishing, and
those that do not conform with them. Such images
that can help farmers to visualize patterns of the soil
in certain fields, and thus improve their strategies on
places of irrigation and fertilization and the timing
occasion.

and Mviadearhama

seas and oceans

VIII: A Study of the
Of the most important applications of remote
sensing study of water in the seas and oceans, as a
complement with the land component of the system
Earth. The total areas of water on the ground about
139.294 million square miles, while the estimated
land area of approximately 57.656 million square

miles.

These are water area of oceans and seas, lakes and
rivers. But the ocean and seas are about 98% of the

total on the ground water, which is salt water, the
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salinity of up to 3.5%, and they often consist of salts
of chloride

and sodium sulfate, potassium,

magnesium and others.
And the movement of water in the seas and oceans,
profoundly affects the planet's climate, but the
planet's climate is a direct result of the interaction of
this enormous mass of water with land, (see the
picture of ocean waves in redy. The large movement
and the movement of warm water from the tropics
to polar regions, and thus impact on the climate and
rates of

melting SNOW.

1. The first satellite to study the oceans and seas

Began the study of oceans using satellites in real
beginning in 1978, with the launch of satellite,
"TIROS" TIROS and "Nmbos" Nimbus and "C-
SAT" Seasat. These satellites are equipped with three
to monitor the oceans. When the United States
launched the satellite NIMBUS-7 “For information
concerning the oceans and seas and air, they
identified areas of his information, including the

tollowing:

A. Ocean color, and loose material by salt water.

B. The distribution of snow to the seas and oceans,

and atmospheric composition.
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C. Energy balance on the surface of the earth.

There i1s a Franco-American project to launch
satellites to study the ocean under the name "TOPIX
Poseidon" Topex-Posidon, and the project to launch
a Canadian satellite called "RSI". Russia there is a
satellite constellation, "Okean" OKEAN dedicated to
monitoring ice cover and monitor changes
accurately, 30 km, and is expected to launch other

satellites with higher accuracy in the same group.

The planned use satellites to monitor the seas and
oceans, in general, electromagnetic radiation in
different regions of the spectrum. And waves in the
spectrum of different regions have different
characteristics can be wused for measuring and
monitoring. Infrared rays are produced by thermal
changes, and light rays are used in normal daytime
photography, while enjoying the rays infinitely
Palace Microwaves Microwave characteristics of
high penetration, and therefore not affected by the

atmosphere.

2. Search for sources of wealth in the seas and oceans

Became clear that many parts of the oceans and seas

1s still unknown, where it was not possible to reach

by traditional methods to study them, so you can

bl dsod) 3 Bl BT LS (8 e Az O
wllely JEN Josl

A Lt ) ddane aby e sldal Leg OV
el Koy JUd s dalae S8 e ( Fla
Jaas ol sl el I JUH Cp Bale Blis sl
O™ wlassT & Loy e S0 el &) (g cdomgme
Ji e om0 L e Lol

A5 L Al K Wil s ¥ LA Al LSyl
ddee 3 slsp olakell dels 45> Ly slaeY) o¥uae
iadey JUd) dhdes 3 Bheanll oo gll QL) comnsl (lgze
RROEE U RS HE% Y I UC S IPSRER SRIPRNREAN]

LN,

AT 62V p sl SV s
T el gl caanll bl Lt gble cas] (3
S Ay Jamy plin b 6 (il ol s
3 L) by i dlllid e i LSl 05 e

[NCSR VPO C L ¥ X
S

Ay oo jlaaaN s s cL}\J«JJ\ Ll Je &

I
L L) Tale
ebually ahea)l oladl @By Wl LY
BVl i) GSCly (B llly (39S (i dibly
ZhL Bygsdl
Sl T Lol Jany dm oo eVl sl Jlaxznly
sLzi] oo e OF S el L L 0F e g aasid)
St bl oAl bl sl Lo lpa b
o el jeall dold) olailll ae Of Lyd dorg LS
abll 5 Sy adlall aderd) Ofy (3ygll GbUL wles ols
rs b e mele Slage Jaw 5lad) jpall Ay O
NEW

ERWE Bl ols,

LA Jy) L
Ol 408 Al dey o jledan¥) Ol s Sg
Ol o S (3 83l 2D (LA il aedley L)l
G 839omskl Ba,dlly Byl A UMYl dnle (S8 G (L)
by Wlply Blhamy J ool 2ol 314 ol

Sls YT (UL a2y 3531 21 & spmsll A Lially

dulys gséb-

Page 125 of 230




mnst-Sim.com

PINTR

SNHUES E PP

detect what may and containing sources of natural

wealth.
With the development of scientific and
technological advances that accompanied the

conquest of space and the launching of satellites and
spacecraft, it was possible to create devices that
modern remote sensing can be used to get a lot of

information and data important and delicate, and in

periodic and regular reports on the natural

characteristics of these vast areas of water from the
seas and oceans, especially the remote ones.
And can use this information to study the potential
of the seas and oceans of various natural resources,
which mankind needs at the moment, with the
steady rise in population, and a corresponding
on the land.

decrease in the natural resources

[X: remote sensing and hydrological
Can be used in remote sensing in several studies of
water, especially in remote areas of the seas and
oceans, such as measuring water area, and determine
their depths, where permitted by the degree of
purity of water, as well as recording turbidity, and
study the prevalence of sediment and solid waste and
and the

patches of oil being dumped ships,

Thermals, and the layers of water varying in salinity
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or temperature, as well as to study the changes that

occur in the beaches, islands and sandbars.
And large vessels such as tankers, either to use the
water currents in the movement or avoided in the
planning of the route optimization, in order to save
fuel and time, and thus the study of the movement

of ocean currents is a need for such planning.

Although this type of monitoring and the study was
previously through measurements carried out with
the balloons, or the results of a secondary school for
the first satellite measurements, he has taken a big
boost satellites launched a specialized study of the

occan.

the  seabed the

and ocean

1.  Study
Satellites can draw the ocean floor directly, by
making precise measurements of ocean surface waves
by radar, by which inferred Algioveziqion on the
topography of the ocean floor, because this band is
able to detect minor rises in the water by gravity
attraction of the topography of the deep ocean.
Vaketl large mountain of the ocean floor attracts
more of the water near them, which leads to a rise

above the sea level enough to be detected by radar.

The vessels conducted the survey and the survey
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work of the survey maps, and mapped to about 7%
of the area of seabed and the ocean by the echo
teedback devices [1] "Sonar" Sonar. And even in
areas that have been given good maps, the existence
of large areas of a key-free, the flow of ships in one
specific directions, maps, forcing makers to rely on
guesswork and imagination to fill in the gaps in the
maps, which often extend for hundreds of miles

away.

[t is noteworthy that the work of a survey of the
seabed and the ocean by remote "sonar" is extremely
tedious, because the ship carrying devices cover a
small area as a result of movement in one path back
torth tor month.

and nearly a

refers to what 1s 1in

2. Ocean Color
Since 1978 scientists have developed techniques for
addressing ocean variables of great importance,
including the conclusion of the circumstances under
the sea, as its impact on electromagnetic radiation
emitted from the surface of the sea, or reflected from

it. This entails a good knowledge of natural processes

taking place in the upper layers of the ocean.

For example, the color of the sea, as recorded by
satellite, does not help itself, but there are influential

factors in the color of some importance. Chlorophyll
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Vtrabott with submerged vegetation or suspended in

the water aftect the ratio between the colors green

and blue.

Thus, Vpaljma between the vision theory,
experiments spoken, it was possible to use processes
that allow the link between ocean color and the
amount of chlorophyll at a depth of several meters.
Similarly, but to a lesser degree of confidence, can
refer to the contents of the color of the sea deposits,
as can be, in shallow water, the color indicates the

depth of the sea.

3. Moon "G1osat"

In 1985 it became possible to consider a different
way to the world of the ocean basins, when the U.S.
Navy fired plant, "John Hopkins" Applied Physics a
satellite called "Giosat" Geosat radar and a device for
measuring altitudes, in order to make measurements
of sea surface topography, showing the implications
of the radar Rough Terrain, terrain large at the

bottom of the ocean.

This has allowed the dissemination of information
that was obtained by the satellite, in response to the
request made by the scientists, non-military, but
most of the information kept secret to its importance

to the U.S. Navy. Then allowed the U.S. Navy after
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the publication of all information, in a few months
after the satellite ERS-1 of the European Space
Agency to reach a similar survey of the sea, which
allowed for the first time, no information remains
confidential, and to give a detailed picture of all the

ocean basins.

Was provided with the information provided by
these scientists analyzed satellite unusual to Earth's
gravity field across the oceans. And allowed the flow
of new information against a set of fundamental
questions about the topography of the seabed and

the ocean.

4, Scan the ocean depths with sonar

[t 1s known that in the fifties, the first poll, rapid and
accurate survey of the ocean depths with "sonar."
The results were surprising for oceanographers,
Vordip Pacific, which Tejeloha Tablelands, with no
milestones or attributes, they discovered that the
terrain more rugged than the one above the ground.
It contains much higher in the mountains and, by
extension from the mountains of the earth, and
under the sea there is a series of volcanoes that

surround the Earth.

5. Topography of  the ocean  floor
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Geologists realized the differences in the topography
of mid-ocean mountain range since the beginning of
the seventies, but they were not able to find an
appropriate interpretation of it. Moving from pattern
to pattern the other terrain, there was a gradual, and

appears when increasing rates of extension.

The nature of this transition remained obscure,
largely because most mid-ocean ridge, which ran at
moderate rates, they settled away in the South
Pacific on the southern continent, remained virtually
unexplored. But the mountain ranges of the Central
Pacific Atlantic and Pacific Oceans has received the
most attention, and shows the stations along the fast

and slow classes.

In July 1996 he scored a satellite of the Navy, for the
first time, clearly pointed the Pacific basin, which
enabled the scientists to do many maps for many of
the Navy, which was unknown before, as it helped
them to reach a better understanding of ground seas

and oceans.

Now, scientists get regular coverage of the ocean
floor by satellite, where you can see the mountains
in an integrated network, and a direct comparison
between the mountains which spread slowly or at an
average, between which they spread rapidly. What

was discovered was inconsistent with what was
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thought of before.

Aftbogravea mountain range does not always change
gradually, when the rates increase the extension.
While the movement of spacing layers increase in
the rate of speed, the valleys deep in the Central
mountain range extension and flat slow gradually.
The sea floor caused by these events become, the

other as well.

In one part of the vast Indian Ocean, which are
neglected during the search of vessels, the satellite
map revealed the work of the three mountain ranges
exciting. The series of mountains in the middle of
the ocean south of the island of Madagascar was very

deep.

Tenth: Urban Planning

In the field of urban planning, using remote sensing
images to select the best sites for the establishment of
urban and industrial facilities, and engineering, such
as dams, roads, raillways, tunnels, nuclear power

plants, traditional, and harbors.

And the use of remote sensing gives a good basis for
planning procedures that can predict the impact that
could result from the construction of the interview

on the walks of the neighboring urban areas, for
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example.

Also found experimentally that some footage space
images depicting varying types of adjacent areas, and
the successive and repeated coverage of urban areas
by satellite 1mages to give clues on the impact the

expansion of cities.

XI: A Study of  thermal  insulation

You can use remote sensing techniques to study the
amount of energy loss and the safety of the thermal
insulation of buildings in many cities of the world
where you can heat up the difterences and the
differences in temperatures of roofs, walls and doors
and windows, thermal insulation in buildings located
adjacent to buildings, homes, such as markets

Assembly,  the  workplace and so  on.

The best of times in which the follow-up of thermal
insulation and energy conservation is through cold
winter nights, and after six to eight hours of sunset,
and to reduce the thermal effects of the sun on the

buildings and areas to be studied.

As well as the thermal scan can be done for areas to
be considered during cloudy days and cold winter,
too, but that the Bishop of buildings that are

thermally scanned by infrared devices must not be
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covered with snow, and should not be wet as well,
and can also be follow-up of thermal insulation to
the walls of buildings and their foundations, doors

and windows in the manner itself.

XII:  The preservation of the environment

Can take advantage of remote sensing techniques to
preserve the environment, which facilitates the study
of water pollution, air and surface of the Earth
through satellite imagery, using satellite images after
treatment with the computer. There are programs
for accurate scientific studies of pollution and the
quantity and quality, previously implemented and
currently being implemented by many different
countries in the world using satellite imagery data,

analysis and interpretation.

Analysis of satellite images showed good potential for
monitoring and mapping water pollution, air and
soil, based on the experiences of many countries
applied these techniques, and even now is still
applied in many pollution problems. For example:
study the expansion of certain pollution accidents
along the surveyors widely, such as the control of oil
spills and oily difterent, which is important for many
countries of the world, as well as to study the
different sources of water pollution and soil

pollution.
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XIII:  identification of sources of pollution

Remote sensing will identify sources of pollution,
helps to monitor the residual spatial extension of this
pollution, especially in the event of certain
emergency pollution, as well as to study the focus of
this pollution, flow speed and flow, the amount of
dispersion as well. The image space can enjoy the
benefits and advantages of the overall vision, which
helps to study the problem of pollution when they
are covering a large area of space, and carefully

checked after that.

This feature is important in many of the examples.
For example, to analyze pollution resulting from
waste power plants, which dropped their droppings

and the offal of a high temperature in rivers.

The photographs taken in the wavelengths of
thermal radiation, infrared spectrum by means of a
survey report on their access to material
contamination on the opposite bank of the river, or
it the pollution these materials constitute an
objection to the passage of fish in such rivers or other
water sources, In addition to the possibility of
drawing a map of the distribution of surface

temperature of the polluted river water.
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1. Locating oil spill

Vtserb oil 1s a growing problem difficulties, are
usually  the traditional information-gathering
procedures failed to determine the extent of the oil
spill or to trace, but the types of remote sensing
techniques have demonstrated their ability to
perform these tasks, Fallon Luminous light for oil
leaks detectable by remote sensing instruments,
which benefit from the measure ultraviolet radiation

in the area studied.

And scanning devices that can measure the infrared
thermal radiation, and radiation measuring devices
infinite palace flour Fine Microwaves detect oil spills

and oil spills as well.

2. Monitor the implementation of pollution laws

Could use radiation measuring instruments on board
satellites to monitor the implementation of the laws
of local pollution, and some remote sensing
instruments eftective at night in particular, as well as
in times of cloudy, foggy weather, a time favorites
and exploited by ship owners to dispose of their

waste into the sea.

3. Pollution Monitoring
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Space image can be monitored, and causes of
pollution in the air, water and soil, thus facilitating
the follow-up to these eftects on amenities and
resources, and then take counter-measures, it
distinguishes spectral analysis of the image, eg,
between fresh water and water contaminated with
salts, etc., and monitor the combustion gases, and
clouds of smoke rising from the industrial

installations, and follow-up impact on the

atmosphere and vegetation.

4. Identify points of ignition in the forests and the

extent of the spread of fire

The spectral thermal scanner, located in the infrared,
the ability to set small fires and ignition points in the
forest, which is used, in eftect, applied to combat
forest fires, as the ability to penetrate smoke and fog
by these rays they can reach out to set the hot spots,

and thus lead to portray the actual fire perimeter.

There are hundreds of fires deliberately set on each
year to convert the land to agricultural fields, a
practice that has quadrupled over the last century.
Some sensors can track this flaime and measure the
intensity, while the other sensors that measure the
extent of the eftects of fire and how to monitor the
movement of gases and smoke particles through the

atmosphere high degree of  accuracy.
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5. Monitoring of natural disasters

In connection with natural disasters, you can remote
sensing 1mages to give accurate and timely
information about such disasters before they occur or
during, or shortly after they occurred, such as floods,
hurricanes, forest fires and volcanic eruptions. In
connection with the earthquakes have been able to
detect areas of satellite images of the activity causing
the earthquakes, so that preventive action can be

taken as soon as possible countermeasures.

The imaging system features a unique space for
organizations and institutions that wish to civilian
government in an analysis of disasters or major risks,
such as hurricane damage, floods and other natural
disasters. Union has developed a Western economic
"agreement of major disasters Union", and providing
information for the twenty-one countries are
members, in addition to Japan, a member of an

observer
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Traditional satellites require complex systems and
often, the resources of a dedicated launch vehicle
to find their way into orbit. However, with some
help from the International Space Station, a new
class of small satellites is changing the model for
how we launch new technologies into space.
CubeSats, small, less than 50-centimeter and
mostly 10-centimeter (4-inch) cubic satellites,
have an alternative way of being deployed. Some
are deployed into orbit from the space station
using a robotic arm. The satellites are transported
to station in soft-sided bags by cargo ships such as
Japan’s H-Il Transfer Vehicle (HTV). And at an
appropriate time later, the satellites are taken out
from the station’s cabin, and the Japanese
Experiment Module (JEM) Robotic Manipulator
System (JEMRMS) aims the satellites at their
planned orbits and releases them. The JEM Small
Satellite Orbital Deployer, an ejecting system for
small satellites, was developed by JAXA.
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In the past, small satellites of a certain class have
been launched by rockets as piggyback satellites.
When a rocket can launch extra weight other than
its main satellite, piggyback satellites are given
their seats in the rocket and are thrown into the
orbit after the main satellite is successfully
deployed. The advantages of launching satellites
from the space station by robotic arm compared to
piggyback on a rocket include the option to
choose the best timing of the small satellite’s
ejection without affecting the main satellite’s
timing. With limited space for small satellites to
piggyback on rockets, the space station provides
the additional benefit of having regularly
scheduled cargo resupply flights on which the
small satellites can more readily travel.
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Crew in the International Space Station install a satellite onto the Japanese Experiment Module airlock table.
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Any satellite must pass space environment tests to
confirm that the satellite will survive the harsh
environment during launch and its operational
period in space. Among these, the vibration test
that simulates vibrations experienced during
launch, subjects the satellite to a rigorous level of
agitation. Piggyback satellites are required to pass
this test because they are installed in the same area
as the main satellite. By contrast, satellites
deployed from the space station are delivered by
cargo spacecraft, where they are kept in a soft bag
and buffered with packing material. The vibration
level they experience during launch to the space
station is less than that of piggyback satellites.
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Japanese Experiment Module Robotic Manipulator System satellites are deployed into orbit.

The relaxation of the vibration condition can be
game-changing for small satellite developers
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because some developers, such as college
students, cannot afford to wuse expensive
aerospace-rated electric parts to pass the vibration
test.

An additional benefit to space station deployment
of CubeSats is that after the CubeSats launch to
space, astronauts aboard the orbiting outpost can
perform quality checks on the hardware to ensure
the small satellites are not damaged before
deploying into space. One of the difficulties of
developing free-flying satellites is that once they
are launched, it is uncertain whether the satellite is
still in good working order after enduring the
launch vibration. With space station deployment,
there is still opportunity to check out satellite
systems and intervene before it deploys. This can
allow designers to choose electric parts without
the traditional space ratings, which can lower the
total cost of development and expedite new space-
qualified technology.
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Satellite packed in a soft-sided bag

In order to launch a small satellite into orbit using
the JEMRMS, first the space station cargo supply
space-craft, such as the HTV, delivers the satellite
in a Cargo Transfer Bag. The satellites are stored
in Cargo Transfer Bags in the space station cabin
until time for deployment. Following the final
satellite checkout, the crew installs the small
satellite into the JEM Small Satellite Orbital
Deployer and places it on the JEM airlock table.
Then, after the airlock is sealed, it opens to allow
the airlock table to slide out of the cabin of the
space station. The JEMRMS approaches the
airlock table and grapples the satellite ejector.
Next, the JEMRMS moves the satellite in the
ejector into position for deployment into orbit.
JEMRMS holds the specified attitude aiming at
the satellite’s orbit. Finally, ground operators send

NV IS e T . BT L S
Joe @l sy afladl il 45 Yol psi < JEMRMS
Cargo pladl J& aui> 3 slhall il los « HTV 255
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the command to the ejector to release the satellite.
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FITSAT, one of the small satellites thrown into orbit by Japanese Experiment Module Robotic Manipulator
System.

In summary, introduction of this new method of
satellite ejection using the JEM facility achieves
the advantages of providing more frequent
opportunities for small satellite deployment in
low-Earth orbit, lowering the vibration test
hurdles and providing the opportunity for a final
checkout of the satellite before use.

As a result of the use of the space station,
potential developers of small satellites have
increased their use of the space station deployers,
and universities, companies and other non-
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Chamber, used for assessing the electromagnetic ) )
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compatibility of entire satellites. e xwes 18 AMDEL sl
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Maxwell’s 9 m-high metal walls form a ‘Faraday
Cage’, blocking electromagnetic signals from
outside. The ‘anechoic’ foam pyramids lining
these walls absorb internal signals — as well as
sound — to prevent any reflection, mimicking the
infinite void of space. Then a satellite can be
switched on to detect any harmful interference as
its various elements operate together.
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Maxwell is part of ESA’s ESTEC Test Centre
in Noordwik, the Netherlands, the largest

satellite testing establishment in Europe.
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Electromagnetic Compatibility  ..blass 31 31530

It is essential to ensure that the electrical and
electronic equipment within a spacecraft function
correctly. When switching on an experiment for
example, if other payload systems, such as the
telemetry or other telecommunications links, were
disturbed or even disrupted, there could be fatal
consequences.
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Engineers design electromagnetic compatibility
verification measurements to ensure both:

= Compatibility of a system to operate in a
specific environment that is subject to
electromagnetic interference caused by radio
frequency or electrical noise from many

sources
= Mutual compatibility of different units
operating within the same system, for

example, a satellite.

Another source of interference, and a very
harmful one, is electrostatic  discharge.
Electrostatic charges accumulating on conducting
or non-conducting surfaces can cause high
potentials and subsequent discharges that may
damage electronic circuits and lead to serious
malfunctions.
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Test Chamber Jtisy/ 44 &

The ESTEC Maxwell Test Chamber consists of
a shielded enclosure, commonly called a
Faraday cage, with continuously conducting
metal walls, floors, and ceilings. The walls and
ceiling are lined with an absorbent, anechoic
material designed to attenuate the reflected
electromagnetic energy. The floor is lined with
ferrite absorbers and mobile resistive absorbers.
The wall opposite the main door is lined with
air-cooled  high-power resistive absorbers
capable of dissipating up to 3 Watts per square
centimetre. Ceiling and floor absorbers are

specially coated to prevent particle release so as

to preserve the class 100 000 cleanliness level.

There are two more Faraday cages attached to
the facility. The Electromagnetic Compatibility
(EMC) test instruments are operated from one,
and the unit or system being tested from the

other.

The design of the facility, based on 30 years of
experience, incorporates a number of unique
characteristics that ensure that tests are carried
out in the most effective and economical way
possible. These include the use of fibre optics
communications

for and for susceptibility

monitoring.

The test sequences are fully automated and are
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conducted in both the frequency and the time
domains. A dedicated data acquisition system
controls each step of a test programme thus
providing maximum security to the test
specimen. Engineers separately plot test data,
collected through antennae, current, and
voltage probes, with a clear identification
between narrow-band signals and broadband

coherent and incoherent noise.

The facility is particularly well adapted to carry
out electrostatic discharge tests on spacecraft
and to verify the eftects of the discharges on the
test specimen. The system, which has an overall
dynamic range of 160 decibels, includes active
sensors for measurements of the magnetic and

electric fields and of the surface current.
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All emission tests in the frequency and time

domain are fully automated. Tests are
computer-controlled  with  online  data
reduction, narrow, and broadband

w34y 357l Sla 3 Emission Tests oVl ol oo
Jor o Sl 3 sl dlauly (Sl L LS kg
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identification and corrections for probes factor.

Output data are stored and plotted. A printout
1s available of all values measured in numeric
order together with the levels compared with

the relevant specification.

Time domain measurements are also an
integrated part of the test activities. A bus-

controlled oscilloscope is used for this purpose.

Susceptibility testing is also fully automated.
This avoids the problems of manual operation
where the operator has to control the frequency
with one hand, the amplitude with the other,
and, at the same time, check the modulation,
the overload of the amplifiers, and so on. All
these control and check functions are handled
by a computerised system. This provides an
accurate and fully corrected measurement,
calibrated on the spot at each frequency step.
Above all, the the

can make

)

system
measurements any number of times without the

slightest deviation.

Engineers can carry out both electrostatic
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discharge and susceptibility tests on large
ground stations or computers to detect bonding
faults and ground loops. This can considerably

cut back on expensive facility time.
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Satellites undergo a stressful journey from the launch pad until they reach their final orbit. A failure in any one of their
components may result in malfunctioning of the satellite, which is expensive and will delay the program for years. And no
“repair service” is available in case the satellite is damaged!

This makes it vital for all space systems — such as satellites — to undergo an intensive program of pre-launch tests.

These include the force limited vibration test (FLVT). This test, conducted at ground level, involves subjecting the satellite to
all vibrations that are likely to occur during its flight from earth to orbit. If a problem arises, corrective actions can be taken.

Vibrations are generated during these flight phases:

« Launch phase, due to acceleration and operating engines
o Transonic flight, when the sound barrier is broken

o Near orbit, when the protection cover is removed from the launch vehicle

Each of these phases creates specific spectra of different vibrations.
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Figure 1: Typical vibration spectrum of a launch

The above shows a typical spectrum of vibrations created at lift-off and during transonic flight. The light green curve depicts
the test level. It is slightly above the expected levels, but should not lead to overtesting.

The FLVT aims to be a realistic test that simulates real conditions.

Typically, vibration tests are carried out on shakers.

However, there is one problem: the shaker and the launch vehi-cle each display different dynamical behaviors — the mechanical
impedance of the shaker is very high at its resonance. This may lead to overtesting at the shaker’s resonance frequency. The
dynamic forces acting on the test object can be far too high, so the force must be limited. This is achieved by positioning force
sensors between the test object and the shaker:
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Accelerometers

/

Figure 2: FLVT system overview

The force sensors will limit the maximum vibration at the shaker’s resonance, which is the main objective of an FLVT. The
FLVT was introduced by Terry Sharton at the Jet Propulsion Laboratory (JPL) in 1990.

FLVT measurement with piezoelectric sensors
Force sensors for FLVT must be rigid, and they require a wide measuring range. Therefore, the NASA HDBK 7004C states:

“...The high degree of linearity, dynamic range, rigidity, and stability of quartz make it an excellent transducer
material for both accelerometers and force gages.”

Type 9347C, 9367C and 9377C are very common examples of force links.
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Figure 3: 9347C, 9367C and 9377C for FLVT

Typical FLVT configuration
The ring configuration is a very common layout. Multiple force links are mounted between a ring-shaped top plate and bottom

plate. This configuration provides a flexible layout for a large variety of test objects.

Page 184 of 230



S il b e folte]

mnst-Sim.com

SNHUES E PP

Page 185 of 230



o mnst-Sim.com 5> Y 351 2 B

ielnall LW s0udg dy & 1ol olindes

Page 186 of 230



ot g inst-Sim.com B Y1 3512 2555 e

Ao linal) LB Bayaa g A 8 1 g2 iyl

Bl ¢ g GulSaily Ltaa S sl sl

e d{l j«ﬂ\ cg2 dgj]a o5 [PRW sl L;.p_ﬁf 74:-}0)9 b Jas M o SHU Q S)b'y\ SMTQ; ijbﬁj G clawW el dmeas
L Sy amis

PV o kS 80 It OF Al o o U Rk o)l 3,0) dislial 2020 plo sliadl () slio o3 BOLY (gl Lalady
JusW B39 (spalod! S gbyll bladll IS ! Lgeg i e il cilely L glssdl 3eli) Jlbzal Jo 1156 05y calin
RPN W FPREIE PN N

doo Ty BUY) a3 jlas) OF b 0s25 g9 339u) 223U S5 gaSY) Lomgd oSS pllaiy sladl) polal glinis Ssf dgms K5 o) s
AL Ry 5palsr Lorgd oS OV Crnly (g

o bl ey (a0 3 O sde S e O OO ST e By by gdanis Bude eliall ol pom O AN g
il Byl Olesl Bl leghe ST 050 slaall o) wmzy ) spll 0B cslay Y1 cislag)l "OLs) " G adii Lo sty

NagkS 805 10 o Lo 3eloY daniy cad oSl S LSy ¢ At

Page 187 of 230



ot g inst-Sim.com B Y1 3512 2555 e

Al sladl ST 3 Slpad) dgne e (SO SUlsdl aad sl 3L e Lo gab) p ol clysl g Of e jaadl Oy
bl Bl e S8 VT e 1 el Lt 05 sl ) s90 OF gl (i g SIS el eSall e dgak

e ol glsd 3 et sl S oS () V1 Bb LI e Begrame 53306 Gdas LE ¢ i OB oo liall Bl 55T elng
- Al

Chinese city 'plans to launch artificial moon to replace streetlights'

In Chengdu, there is reportedly an ambitious plan afoot for replacing the city’s streetlights: boosting the glow

of the real moon with that of a more powerful fake one.

The south-western Chinese city plans to launch an illumination satellite in 2020. According to an account in
the People’s Daily, the artificial moon is “designed to complement the moon at night”, though it would be eight

times as bright.

The “dusk-like glow” of the satellite would be able to light an area with a diameter of 10-80km, while the

precise illumination range could be controlled within tens of metres — enabling it to replace streetlights.

The vision was shared by Wu Chunfeng, the chairman of the private space contractor Chengdu Aerospace
Science and Technology Microelectronics System Research Institute Co (Casc), at a national mass innovation

and entrepreneurship event held in Chengdu last week.

Wu reportedly said testing had begun on the satellite years ago and the technology had now evolved enough
to allow for launch in 2020. It is not clear whether the plan has the backing of the city of Chengdu or the

Chinese government, though Casc is the main contractor for the Chinese space programme

The People’s Daily report credited the idea to “a French artist, who imagined hanging a necklace made of

mirrors above the Earth which could reflect sunshine through the streets of Paris all year round'.

The likelihood of Chengdu’s fake moon rising remains to be seen. But there are precedents for this moonage

daydream rooted in science, though the technology and ambitions differ.

In 2013 three large computer—controlled mirrors were installed above the Norwegian town of Rjukan to track
the movement of the sun and reflect its rays down on the town square. “Rjukan — or at least, a small but vital

part of Rjukan — is no longer stuck where the sun don’t shine,” reported the Guardian at the time.
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Longer ago, in the 1990s, a team of Russian astronomers and engineers succeeded in launching a satellite

into space to deflect sunlight back to Earth, briefly illuminating the night-time hemisphere.

The Znamya experiment was to “test the feasibility of illuminating points on Earth with light equivalent to that
of several full moons”, the New York Times said. “Several” proved an overstatement, but the design was

shown to be sound.

A more ambitious attempt, Znamya 2.5, was made in 1999, prompting preemptive concerns about light
pollution disrupting nocturnal animals and astronomical observation. A spokesman for the technology ministry
in Bonn was less concerned, telling the Guardian, “It’s a bit early for April Fool jokes but this sounds like

one'.

But Znamya 2.5 misfired on launch and its creators failed to raise funding for another attempt.

The People’s Daily was quick to reassure those concerned about the fake moon’s impact on night-time

wildlife.

It cited Kang Weimin, director of the Institute of Optics, School of Aerospace, Harbin Institute of Technology,
who “explained that the light of the satellite is similar to a dusk-like glow, so it should not affect animals’

routines”.
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Ultimately, space is a finite resource — including
the space closest to our world, the low-orbit
realm extending up to 2000 km. Highly prized
for Earth observation missions and some types
of telecom satellites, low orbit has grown

increasingly crowded.

The real problem comes not from working
missions but derelict ones, abandoned in place

after the end of operations.

Left to tumble uncontrolled, they not only pose
a collision risk but may also explode, as leftover
fuel or batteries overheat, in turn spawning

clouds of secondary debris.
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Key mitigation systems under discussion included compact solid rocket boosters — either to
despatch satellites down or else up into less-trafticked ‘graveyard orbits’ — as well as solar sails and

drag-augmentation devices to push satellites down faster.

)JL»,a.ﬁ

= Scuttling satellites to save space.
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This graphic by the Defense Intelligence Agency shows how one satellite might attack another in
space. The Space Force chose to update its non kinetic system to attack enemy targets, without

physically destroying them because that would lead to harmful debris in space
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View of target just prior to impact
Photo is seen from intercepter missile
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Inspector satellites are a type of satellite that
are designed to surveil other satellites in
orbit. “This is not unique to Russia,” space
policy expert Brian Weeden, of the Secure
World Foundation, told MIT Technology
Review. “It doesn’t happen every day, but it’s
a capability that China, the U.S., and others
have been testing out over time.”

During the Cold War, for example, the U.S.
developed a number of antisatellite programs
like the Satellite Inspector (SAINT) project,
which included a series of four such satellites
ready for launch. These satellites—equipped
with sensors to monitor radioactivity—would
be on the front lines, ready to track and
possibly destroy targets selected by the
Department of Defense.

These days, the technology is far more
advanced. While experts won’t speculate as
to what Kosmos 2542 may have onboard,
modern inspector satellites can analyze the
instruments—often cameras—aboard the
satellites they’re following in order to
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pinpoint what those satellites might be 2N e asliall LY s
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months. China has also sent up inspector
satellites, which the country says have been
used to monitor its own equipment in
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have any agreed rules or norms about how
these close approaches should be done,”
Weeden told the The Verge.
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Michael Thompson - 11:09 PM - Jan 30, 2020

Something to potentially watch: Cosmos 2542, a Russian inspection satellite, has recently

synchronized its orbit with USA 245, an NRO KH11.

A thread:
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The SMC shared this picture of the ground-based satellite communications jamming system on

Twitter
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This graphic depicts how the Space Force ground based satellites will jam an enemy target

satellite. The weapon will be able to jam signal or allow some communications partially through
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