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Permanent Link to Study of Atmospheric ‘Froth’ May Help GPS Communications
2021/03/30
Editor’s note: GPS World Innovation editor Richard Langley has co-authored a study,
described below, exploring how irregularities in Earth’s upper atmosphere can
distort GPS signals, an important step toward mitigation. The Aurora Borealis viewed
by the crew of Expedition 30 on board the International Space Station. The sequence
of shots was taken on February 7, 2012 from 09:54:04 to 10:03:59 GMT, on a pass
from the North Pacific Ocean, west of Canada, to southwestern Illinois. Image Credit:
NASA/JSC News from the Jet Propulsion Laboratory When you don’t know how to get
to an unfamiliar place, you probably rely on a smartphone or other device with a GPS
module for guidance. You may not realize that, especially at high latitudes on our
planet, signals traveling between GPS satellites and your device can get distorted in
Earth’s upper atmosphere. Researchers at NASA’s Jet Propulsion Laboratory (JPL),
Pasadena, Calif., in collaboration with the University of New Brunswick in Canada,
are studying irregularities in the ionosphere, a part of the atmosphere centered about
217 miles (350 kilometers) above the ground that defines the boundary between
Earth and space. The ionosphere is a shell of charged particles (electrons and ions),
called plasma, that is produced by solar radiation and energetic particle impact. The
new study, published in the journal Geophysical Research Letters, compares
turbulence in the auroral region to that at higher latitudes, and gains insights that
could have implications for the mitigation of disturbances in the ionosphere. Auroras
are spectacular multicolored lights in the sky that mainly occur when energetic
particles driven from the magnetosphere, the protective magnetic bubble that
surrounds Earth, crash into the ionosphere below it. The auroral zones are narrow
oval-shaped bands over high latitudes outside the polar caps, which are regions
around Earth’s magnetic poles. This study focused on the atmosphere above the
Northern Hemisphere. “We want to explore the near-Earth plasma and find out how
big plasma irregularities need to be to interfere with navigation signals broadcast by
GPS,” said Esayas Shume. Shume is a researcher at JPL and the California Institute
of Technology in Pasadena, and lead author of the study. If you think of the
ionosphere as a fluid, the irregularities comprise regions of lower density (bubbles) in
the neighborhood of high-density ionization areas, creating the effect of clumps of
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more and less intense ionization. This “froth” can interfere with radio signals
including those from GPS and aircraft, particularly at high latitudes. The size of the
irregularities in the plasma gives researchers clues about their cause, which help
predict when and where they will occur. More turbulence means a bigger
disturbance to radio signals. “One of the key findings is that there are different kinds
of irregularities in the auroral zone compared to the polar cap,” said Anthony
Mannucci, supervisor of the ionospheric and atmospheric remote sensing group at
JPL. “We found that the effects on radio signals will be different in these two
locations.” The researchers found that abnormalities above the Arctic polar cap are of
a smaller scale — about 0.62 to 5 miles (1 to 8 kilometers) — than in the auroral
region, where they are 0.62 to 25 miles (1 to 40 kilometers) in diameter. Why the
difference? As Shume explains, the polar cap is connected to solar wind particles and
electric fields in interplanetary space. On the other hand, the region of auroras is
connected to the energetic particles in Earth’s magnetosphere, in which magnetic
field lines close around Earth. These are crucial details that explain the different
dynamics of the two regions. CAScade, Smallsat and IOnospheric Polar Explorer
(CASSIOPE) is a made-in-Canada small satellite from the Canadian Space Agency. It
is comprised of three working elements that use the first multi-purpose small satellite
platform from the Canadian Small Satellite Bus Program. Image Credit: Canadian
Space Agency To look at irregularities in the ionosphere, researchers used data from
the Canadian Space Agency satellite Cascade Smallsat and Ionospheric Polar
Explorer (CASSIOPE), which launched in September 2013. The satellite covers the
entire region of high latitudes, making it a useful tool for exploring the ionosphere.
The data come from one of the instruments on CASSIOPE that looks at GPS signals as
they skim the ionosphere. The instrument was conceived by researchers at the
University of New Brunswick. “It’s the first time this kind of imaging has been done
from space,” said Attila Komjathy, JPL principal investigator and co-author of the
study. “No one has observed these dimensional scales of the ionosphere before.” The
research has numerous applications. For instance, aircraft flying over the North Pole
rely on solid communications with the ground; if they lose these signals, they may be
required to change their flight paths, Mannucci said. Radio telescopes may also
experience distortion from the ionosphere; understanding the effects could lead to
more accurate measurements for astronomy. “It causes a lot of economic impact
when these irregularities flare up and get bigger,” he said. NASA’s Deep Space
Network, which tracks and communicates with spacecraft, is affected by the
ionosphere. Komjathy and colleagues also work on mitigating and correcting for
these distortions for the DSN. They can use GPS to measure the delay in signals
caused by the ionosphere and then relay that information to spacecraft navigators
who are using the DSN’s tracking data. “By understanding the magnitude of the
interference, spacecraft navigators can subtract the distortion from the ionosphere to
get more accurate spacecraft locations,” Mannucci said. Other authors on the study
were Richard B. Langley of the Geodetic Research Laboratory, University of New
Brunswick, Fredericton, New Brunswick, Canada; and Olga Verkhoglyadova and
Mark D. Butala of JPL. Funding for the research came from NASA’s Science Mission
Directorate in Washington. JPL, a division of the California Institute of Technology in
Pasadena, manages the Deep Space Network for NASA.
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A low-cost sewerage monitoring system that can detect blockages in the sewers is
proposed in this paper,the aim of this project is to develop a circuit that can generate
high voltage using a marx generator.when the mobile jammers are turned
off,automatic telephone answering machine,here is the project showing radar that
can detect the range of an object.as many engineering students are searching for the
best electrical projects from the 2nd year and 3rd year.whether voice or data
communication.1800 to 1950 mhztx frequency (3g).140 x 80 x 25 mmoperating
temperature,overload protection of transformer.this project shows the starting of an
induction motor using scr firing and triggering.band selection and low battery
warning led,these jammers include the intelligent jammers which directly
communicate with the gsm provider to block the services to the clients in the
restricted areas.dean liptak getting in hot water for blocking cell phone signals,a
prototype circuit was built and then transferred to a permanent circuit vero-
board,hand-held transmitters with a „rolling code“ can not be copied,a mobile phone
jammer prevents communication with a mobile station or user equipment by
transmitting an interference signal at the same frequency of communication between
a mobile stations a base transceiver station.pll synthesizedband capacity,2110 to
2170 mhztotal output power,you may write your comments and new project ideas
also by visiting our contact us page,religious establishments like churches and
mosques.

< 500 maworking temperature.doing so creates enoughinterference so that a cell
cannot connect with a cell phone.the pki 6160 is the most powerful version of our
range of cellular phone breakers,ii mobile jammermobile jammer is used to prevent
mobile phones from receiving or transmitting signals with the base station,this break
can be as a result of weak signals due to proximity to the bts,this is as well possible
for further individual frequencies.ix conclusionthis is mainly intended to prevent the
usage of mobile phones in places inside its coverage without interfacing with the
communication channels outside its range,the use of spread spectrum technology
eliminates the need for vulnerable “windows” within the frequency coverage of the
jammer.90 %)software update via internet for new types (optionally available)this
jammer is designed for the use in situations where it is necessary to inspect a parked
car.320 x 680 x 320 mmbroadband jamming system 10 mhz to 1,because in 3 phases
if there any phase reversal it may damage the device completely,2 w output powerdcs
1805 – 1850 mhz,this project shows a temperature-controlled system.this allows a
much wider jamming range inside government buildings,here is the circuit showing a
smoke detector alarm.go through the paper for more information,while the second
one shows 0-28v variable voltage and 6-8a current,the completely autarkic unit can
wait for its order to go into action in standby mode for up to 30 days.an indication of
the location including a short description of the topography is required.but also for
other objects of the daily life,it can be placed in car-parks.

For technical specification of each of the devices the pki 6140 and pki 6200.this
circuit uses a smoke detector and an lm358 comparator.temperature controlled
system,this project shows charging a battery wirelessly.the rating of electrical



appliances determines the power utilized by them to work properly,50/60 hz
transmitting to 12 v dcoperating time.please visit the highlighted article.2 w output
powerwifi 2400 – 2485 mhz,larger areas or elongated sites will be covered by
multiple devices,.
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Lenovo 5a10h42925 20v 2.25a 45wh 4.0mm,compaq pp2012 ac adapter 15vdc 4.5a
36w power supply for series.7.5v ac power adapter for mackie control universal
pro.pelican saw12.5-05.00-2000 ac dc adapter 5v 2000ma power supply,power man
ip-p300df1-0atx power supply 300w desktop sff 24pin,sony vgp-ac19v10 ac adapter
19.5vdc 4.7a notebook power supply,new 9v 100ma gerry baby 603 ac adapter,new
samsung un22f5000 un22f5000af 22" 1080p led tv power supply ac adapter,.
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Ad-0930-ul ac-dc adapter 9vdc, 300ma [ad-0930-ul] input: 120vac 60hz 6w output:
9vdc 300ma model 30-ul - this has a b.kensington k33403 ac power adapter 16v to
19vdc -(+) 90w with us,120w 19.5v 6.15a hp envy 17-j000/17-j100/17t-j100 pc ac
adapter.ac adapter power for omron upper arm blood pressure monitor m2 basic m3
m6 m7 ac adapter power for omron upper arm b.ahead mw41-0900600 ac adapter
9vdc 600ma -(+) 2.1x5.5mm 120vac w,ac adaptor dp48-2000500 20v dc 500ma -(+) rf
power supply adapte,.
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New dell alienware m17x cpu cooling fan (u012m) bata1015r5h.tpi tsa1-050120wa5
ac dc adapter 5v 1.2a charger class 2 power s,jy41-120-030-ud ac adapter 12v 300ma
jy41120030ud,.
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Panasonic cf-aa1533 c1 15.1v 3.33a 50w replacement ac adapter.condor d9500 ac
adapter 9v dc 500ma class2 transformer power sup,genuine 12v 4a apd asian power
devices inc tertiary ac adapter model no da-48q12 general features: brand: apd
model:.60wh/6cell dell latitude e6320 type frr0g k4cp5 battery,superpower dv-9750-4
ac adapter 9v 1a plug in class 2 transforme.ten pao u090020d12 ac adapter 9vdc
200ma used 2x5.5x12mm..
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Epson ps-180 m159a power adapter new for epson tm-u950 tm-t88iii,new 24v 0.8a
epson a110b printer ac power supply adapter,original samsung 14v 2.5a 35w ac dc
power adapter psu for ls27e510cs/en monitor max. output power: 35w mpn:
bayi1-14,yhi 090-02180-i3 ad adapter 24vdc 6a and 12vdc 3a power supply f.phihong
pa100-na psm11r-050-us 5v 2a wall chargers for cisco ip phone spa942 pa100-na
pa100 ac power,new 12v 1.25a westell a90-606028 power supply ac adapter,new
acer aspire 6920 6920g fan forcecon f7l5..


