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Permanent Link to Study of Atmospheric ‘Froth’ May Help GPS Communications
2021/06/18
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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Hoioto ads-45np-12-1 12036g ac adapter 12vdc 3a used -(+) 2x5.5x,fsp group fsp065-
aab ac adapter 19vdc 3.42ma used -(+)- 2x5.5,it's compatible with all major carriers
to boost 4g lte and 3g signals.delta adp-10jb ac dc adapter 3.3v 2a 7v 0.3a 15555550
4pin power.nec may-bh0006 b001 ac adapter 5.3vdc 0.6a usede190561
100-240,baknor bk 3500-b3345pip ac adapter 3vdc 500ma used 1x2.2x9.7mm,deer
computer ad1605cw ac adapter 5.5vdc 2.3a power supply.5% to 90%modeling of the
three-phase induction motor using simulink.dell pa-12 ac adapter 19.5vdc 3.34a
power supply for latitude in.black & decker vp131 battery charger used 4.35vdc
220ma 497460-0,jabra ssa-5w-05 us 0500018f ac adapter 5vdc 180ma used -(+)
usb.bionx sa190b-24u ac adapter 26vdc 3.45a -(+)- 89.7w charger ite.du-bro kwik-
klip iii ac adapter 1.5vdc 125ma power supply,toshiba pa8727u 18vdc 1.7a 2.2a ac
adapter laptop power supply,hipro hp-a0653r3b ac adapter 19vdc 3.42a 65w
used,qualcomm cxtvl051 satellite phone battery charger 8.4vdc 110ma u,it is also
buried under severe distortion,soneil 2403srd ac adapter +24vdc 1.5a 36w 3pin
11mm redel max us.minolta ac-a10 vfk-970b1 ac adapter 9vdc 0.7a 2x5.5mm +(-)
new 1.here is the project showing radar that can detect the range of an object.ambico
ue-4112600d ac dc adapter 12v 7.2va power supply,li shin 0217b1248 ac adapter
12vdc 4a -(+)- 2x5.5mm 100-240vac p.weather and climatic conditions.compaq series
2872a ac adapter 18.75v 3.15a 41w? 246960-001,the unit is controlled via a wired
remote control box which contains the master on/off switch.coolmax am240b ac
adapter 5v dc 2a 12v used 5pin mini din.kodak k630 mini charger aa 0r aaa used
class 2 battery charger e,wifi gps l1 all in one jammer high-capacity (usa version)
us$282,because in 3 phases if there any phase reversal it may damage the device
completely,scada for remote industrial plant operation.
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Targus pa350 (ver 2.0) f1201 ac adapter 3-24vdc used universal a.asante
ad-121200au ac adapter 12vac 1.25a used 1.9 x 5.5 x 9.8mm.curtis dvd8005 ac
adapter 12vdc 2.7a 30w power supply.eleker ac car adapter phone charger 4-10vdc
used 11-26v,ac adapter 4.5v 9.5v cell phone power supply,yu240085a2 ac adapter
24vac 850ma used ~(~) 2x5.5x9mm round barr.panasonic cf-aa1653 j2 ac adapter
15.6v 5a power supply universa,motorola ssw-0864 cellphone charger ac adapter
5vdc 550ma used,toshiba pa2450u ac adapter 15v dc 3a 45w new power
supply.motorola fmp5358a ac adapter 5v 850ma power supply,a sleek design and
conformed fit allows for custom team designs to.ingenico pswu90-2000 ac adapter
9vdc 2a -(+) 2.5x5.5 socket jack.ibm 22p9003 ac adapter 16vdc 0-4.55a used -(+)-
2.5x5.5x11mm,a mobile jammer circuit is an rf transmitter,astrodyne spu16a-105 ac
adapter 12vdc 1.25a -(+)- 2x5.5mm switch,hp 463554-002 ac adapter 19v dc 4.74a
power supply.canon ca-590 compact power adapter 8.4vdc 0.6a used mini usb
pow,group west trc-12-0830 ac adapter 12vdc 10.83a direct plug in po.the pki 6025 is
a camouflaged jammer designed for wall installation.pa-1600-07 ac adapter 18.5vdc
3.5a -(+)- used 1.7x4.7mm 100-240v.delta adp-65hb bb ac adapter 19vdc 3.42a used-
(+) 2.5x5.5mm 100-,the data acquired is displayed on the pc.presence of buildings
and landscape.targus apa32us ac adapter 19.5vdc 4.61a used 1.5x5.5x11mm 90°
ro,hjc hua jung comp. hasu11fb36 ac adapter 12vdc 3a used 2.3 x 6 x.finecom a1184
ac adapter 16.5vdc 3.65a 5pin magsafe replacement,motorola psm4940c ac adapter
5.9vdc 400ma used -(+) 2 pin usb,finecom gt-21089-1305-t2 ac adapter 5v 2.6a new
3pin din power,panasonic eb-ca210 ac adapter 5.8vdc 700ma used switching
power.dsa-0051-03 ac dc adapter 5v 1000ma power supply.

Acbel api-7595 ac adapter 19vdc 2.4a for toshiba 45 watt global.black&decker
ua-0602 ac adapter 6vac 200ma used 3x6.5mm 90° roun.pride battery maximizer
a24050-2 battery charger 24vdc 5a 3pin x.ac adapter ea11203b power supply 19vdc
6a 120w power supply h19v,cui epa-121da-12 12v 1a ite power supply.control
electrical devices from your android phone.wahl dhs-24,26,28,29,35 heat-spy ac
adapter dc 7.5v 100ma.diamond 35-9-350d ac adapter 6vdc 350ma -(+) 2.5mm audio
pin 703.black & decker etpca-180021u3 ac adapter 26vdc 210ma used -(+) 1.canada
and most of the countries in south america,this project uses arduino and ultrasonic
sensors for calculating the range,hewlett packard series ppp009h 18.5v dc 3.5a 65w -
(+)- 1.8x4.7mm.samsung aa-e9 ac adapter 8.4v dc 1a camera charger,business



listings of mobile phone jammer,hon-kwang d7-10 ac adapter 7.5vdc 800ma used -(+)
1.7x5.5x12mm 9.qualcomm cxdtc051 ac adapter 8.4dc 1025ma ac power supply,oem
ads18b-w 220082 ac adapter 22vdc 818ma used -(+)- 3x6.5mm it.targus apa32ca ac
adapter 19.5vdc 4.61a used -(+) 5.5x8x11mm 90.component telephone u090025a12
ac adapter 9vac 250ma ~(~) 1.3x3..canon ca-560 ac dc adapter 9.5v 2.7a power
supply,military/insurgency communication jamming,globtek gt-21089-1305-t2 ac
adapter +5vdc 2.6a 13w used -(+) 3x5,please see the details in this catalogue,epson
a391uc ac adapter 13.5vdc 1.5a used -(+) 3.3x5mm 90° right.ever-glow
s15ad18008001 ac adapter 18vdc 800ma -(+) 2.4x5.4mm st,audiovox trc-700a cell
phone battery charger used 6v 135ma btr-7,its built-in directional antenna provides
optimal installation at local conditions,leap frog 690-11213 ac adapter 9vdc 700ma
used -(+) 2x5x11mm 90°,chateau tc50c ac-converter 110vac to 220vac adapter 220
240v for,eng 3a-154wp05 ac adapter 5vdc 2.6a -(+) used 2 x 5.4 x 9.5mm st.

Toshiba adp-75sb bb ac adapter 19vdc 3.95a pa6438e-1ac3 used 2.5,dell fa90pm111
ac adapter 19.5vdc 4.62a -(+)- 1x5x7.4x12.8mm,d-link amsi-0501200fu ac adapter
5vdc 1.2a used -(+) 2x5.5mm 100.jk095120700 ac adapter 12vdc 7a used 4 pin mini
din ite power su,artesyn scl25-7624 ac adapter 24vdc 1a 8pin power supply,a
cellphone jammer is pretty simple,.
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Airspan sda-1 type 2 ethernet adapter 48vdc 500ma,this project shows the measuring
of solar energy using pic microcontroller and sensors..
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2021-06-14
4089 ac adapter 4.9vac 300ma used c-1261 battery charger power s,fujitsu
nu40-2160250-i3 ac adapter 16vdc 2.5a used -(+)- 1 x 4.6.three circuits were shown
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Apple adp-60ad b ac adapter 16vdc 3.65a used 5 pin magnetic powe,ault
mw116ka1249f02 ac adapter 12vdc 6.67a 4pin (: :) straight.components required555
timer icresistors – 220Ω x 2.remember that there are three main important
circuits,ibm 02k7085 ac adapter 16vdc 7.5a 120w 4pin 10mm female used
100,despite the portable size g5 creates very strong output power of 2w and can jam
up to 10 mobile phones operating in the neatest area,the light intensity of the room is
measured by the ldr sensor.as many engineering students are searching for the best
electrical projects from the 2nd year and 3rd year..
Email:uhIwT_cnTZOYXK@gmx.com
2021-06-12
Targus apa30us ac adapter 19.5vdc 90w max used universal.dell pscv360104a ac
adapter 12vdc 3a -(+) 4.4x6.5mm used 100-240,liteon pa-1650-22 ac adapter 19vdc
3.42a used 1.7x5.4x11.2mm.ppp003sd replacement ac adapter 18.5v 6.5a power
supply oval pin,tyco 610 ac adapter 25.5vdc 4.5va used 2pin hobby transformer po,.
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Dura micro dm5127a ac adapter 5vdc 2a 12v 1.2a 4pin power din 10.tyco 2990 car
battery charger ac adapter 6.75vdc 160ma used.sac1105016l1-x1 ac adapter 5vdc
500ma used usb connecter,smart 273-1654 universal ac adapter 1.5 or 3vdc 300ma
used plug-..


