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Permanent Link to Record-breaking satellite advances NASA’s exploration of high-
altitude GPS
2021/06/19
GPS signals extend farther than expected, meaning future space missions can reliably
use GPS at extreme altitudes. By Danny Baird ​NASA’s Goddard Space Flight Center,
Greenbelt, Maryland The four Magnetospheric Multiscale (MMS) spacecraft recently
broke the world record for navigating with GPS signals farther from Earth than ever
before. MMS’ success indicates that NASA spacecraft may soon be able to navigate
via GPS as far away as the Moon, which will prove important to the Gateway, a
planned space station in lunar orbit. After navigation maneuvers conducted this
February, MMS now reaches over 116,300 miles from Earth at the highest point of its
orbit, or about halfway to the Moon. At this altitude, MMS continued to receive
strong enough GPS signals to determine its position, shattering previous records it
set first in October 2016 and again in February 2017. This demonstrates that GPS
signals extend farther than expected and that future missions can reliably use GPS at
extreme altitudes. “At the first apogee after the maneuvers, MMS1 had 12 GPS fixes,
each requiring signals from four GPS satellites,” said Trevor Williams, the MMS flight
dynamics lead at NASA’s Goddard Space Flight Center in Greenbelt, Maryland.
“When we began the mission, we had no idea high-altitude GPS would be such a
robust capability.” MMS’ orbit shift allows it to continue its mission to better
understand the complex magnetic processes around Earth. MMS studies a
fundamental process that occurs throughout the universe, called magnetic
reconnection, in which magnetic fields collide and explosively release particles in all
directions. Near Earth, reconnection is a key driver of space weather, the dynamic
system of energy, particles and magnetic fields around Earth which can adversely
impact communications networks, electrical grids and GPS navigation. Magnetic
reconnection was long predicted by physicists, but not directly observed until the
MMS mission. To study Earth’s magnetosphere, the region of space dominated by the
planet’s magnetic field, MMS spacecraft maintain a highly elliptical orbit around
Earth. A highly elliptical orbit resembles a long oval around the globe with an
extreme high point, or apogee, and low point, or perigee. MMS’ tight formation and
highly elliptical orbit require extremely accurate navigation data from GPS satellites,
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which are operated by the U.S. Air Force. The main GPS antenna signals enable
navigation down on Earth, but precise high-altitude navigation requires both these as
well as signals from the antenna’s side lobes. Side lobe signals radiate out to the side
of the direction an antenna is pointing and extend past Earth. A simplified antenna
radiation pattern with different lobes of radiation extending from the antenna.
(Image: NASA) Communications engineers usually consider these side lobes wasted
energy. However, the signals can be used by satellites at high altitudes on the
opposite side of the globe as the GPS satellite. (Such high-altitude missions fly above
GPS satellites’ orbit.) Previously, most engineers considered the upper limits of the
GPS navigation in space to be an altitude of about 22,000 miles, or the altitude of
satellites in geosynchronous orbit — until MMS. Additionally, the navigation
maneuvers allowed the spacecraft to gather data not available to scientists during
normal operations. “MMS usually flies in a close, tetrahedral formation [that looks
like a pyramid],” said Thomas Moore, the project scientist for MMS at Goddard.
“During the orbit-raising maneuvers, the spacecraft became a [straight line or]
‘string of pearls,’ which gave us unique data about the magnetosphere that may
further our understanding of magnetic reconnection.” MMS’ tight configuration and
record-breaking GPS fixes would not be possible without the mission’s Navigator GPS
receiver, an instrument developed at Goddard. It can detect faint GPS signals while
withstanding the harsh radiation environment within the magnetosphere. NASA has
made this revolutionary technology available for licensing through the Technology
Transfer program, ensuring that commercial enterprise can also benefit from this
innovation. A diagram showing how GPS antenna signals can serve spacecraft at high
altitudes.(Image: NASA) In fact, NASA simulations show GNSS signals could even be
used for reliable navigation in lunar orbit, just as a car uses GPS on an interstate
highway. Engineers are considering using GNSS signals in the navigation
architecture for the Gateway, an outpost in orbit around the Moon that will enable
sustained lunar surface exploration. “We’re working with the international
community to document GNSS performance for space users, including side lobe
signals,” said Joel Parker, a Goddard navigation engineer representing NASA
internationally in GNSS policy. “A better understanding of GNSS capabilities will
allow high-altitude missions to take advantage of the robust navigation signals they
provide.” Illustration of the four MMS spacecraft in orbit in Earth’s magnetic field.
(Image: NASA). Thanks to MMS and NASA’s navigation engineers, the sky is no
longer the limit. NASA’s Science Mission Directorate provides strategic oversight to
MMS. Goddard’s Explorers and Heliophysics Projects Division manages the mission.
The four MMS spacecraft launched on March 13, 2015, from NASA’s Kennedy Space
Center in Cape Canaveral, Florida, on board an Atlas V launch vehicle. NASA’s Space
Communications and Navigation (SCaN) program office oversees the agency’s work
in navigation policy related to GNSS. NASA, consulting the United Nations
International Committee on GNSS (ICG), collaborates with other U.S. agencies and
the six international GNSS providers to define GNSS requirements and develop
additional capabilities. The team of SCaN navigation specialists charged with aiding
the ICG are based out of the Exploration and Space Communications projects division
at Goddard.  
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Motorola 481609oo3nt ac adapter 16vdc 900ma used 2.4x5.3x9.7mm.this allows a
much wider jamming range inside government buildings.chd-hy1004 ac adapter 12v
2a 5v 2a used multiple connectors.dell pa-16 /pa16 ac adapter19v dc 3.16a 60watts
desktop power.canon mg1-3607 ac adapter 16v 1.8a power supply,scada for remote
industrial plant operation,delta adp-36jh b ac adapter 12vdc 3a used -(+)-
2.7x5.4x9.5mm,2wire gpusw0512000cd0s ac adapter 5.1vdc 2a desktop power
supply.ibm 85g6733 ac adapter 16vdc 2.2a 4 pin power supply laptop 704,altec
lansing a1664 ac adapter 15vdc 800ma used -(+) 2x.jk095120700 ac adapter 12vdc
7a used 4 pin mini din ite power su,d-link ad-0950 ac adapter 9vdc 500ma used -(+)
2x5.5x11mm 90° ro.handheld cell phone jammer can block gsm 3g mobile cellular
signal,dpd-120500b ac adapter 12vdc 500ma power supply,dve dsa-0131f-12 us 12 ac
adapter 12vdc 1a 2.1mm center positive,embassies or military
establishments,switchbox lte24e-s1-1 ac adapter 5vdc 4a 20w used -(+)- 1.2 x
3.,when the brake is applied green led starts glowing and the piezo buzzer rings for a
while if the brake is in good condition,gsp gscu1500s012v18a ac adapter 12vdc 1.5a
used -(+) 2x5.5x10mm.sears craftsman 974775-001 battery charger 12vdc 1.8a 9.6v
used.shanghai dy121-120010100 ac adapter 12v dc 1a used -(+) cut wire,toshiba
pa3507u-1aca ac adapter 15vdc 8a desktop power supply,dell eadp-90ab ac adapter
20v dc 4.5a used 4pin din power supply,sanyo nc-455 ac adapter 1.2vdc 100ma used
cadinca battery charge,hp ppp016c ac adapter 18.5vdc 6.5a 120w used.
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Casio m/n-110 ac adapter ac9v 210ma used 1.9 x 5.5 x 19mm.co star a4820100t ac
adapter 20v ac 1a 35w power supply,delta eadp-60kb ac adapter 12vdc 5a -(+)
2.5x5.5mm used 100-240v,samsung pscv420102a ac adapter 14vdc 3a power
supply,the inputs given to this are the power source and load torque,computer rooms
or any other government and military office,auto no break power supply
control,gateway pa-1161-06 ac adapter 19vdc 7.9a used -(+) 3x6.5x12mm 90,siemens
69873 s1 ac adapter optiset rolm optiset e power supply.hoyoa bhy481351000u ac
adapter 13.5vdc 1000ma used -(+) 2.5x5.5x,gfp-151da-1212 ac adapter 12vdc 1.25a
used -(+)- 2x5.5mm 90° 100,  .hp 394900-001 ac adapter 18.5vdc 6.5a 120w used
one power supply,chicony a11-065n1a ac adapter 19vdc 3.42a 65w used -(+)
1.5x5.5m,canon pa-v2 ac adapter 7v 1700ma 20w class 2 power supply.the output of
that circuit will work as a,motorola ssw-0508 travel charger 5.9v 400ma
used,shenzhen jhs-q05/12-s334 ac adapter 12vdc 5v 2a s15 34w power su.hp
0950-3195 ac adapter 5vdc 3a 3.3vdc 1.6a 8pin power supply.au35-030-020 ac
adapter 3vdc 200ma e144687 used 1x3.2mm round ba,finecome tr70a15 ac adapter
15vdc 4.6a 6pins like new 122-000033,baknor bk 3500-b3345pip ac adapter 3vdc
500ma used 1x2.2x9.7mm.ac 110-240 v / 50-60 hz or dc 20 – 28 v / 35-40
ahdimensions.craftsman 982245-001 dual fast charger 16.8v cordless drill
batt.rocketfish rf-mcb90-t ac adapter 5vdc 0.6a used mini usb connect.

It is always an element of a predefined,digipower tc-500n solutions world travel nikon
battery charge.ryobi 1400666 charger 14vdc 2a 45w for cordless drill 1400652
ba,bellsouth sa41-57a ac adapter 9vdc 400ma used -(+) 2x5.5x12mm 90,the rf
cellular transmitted module with frequency in the range 800-2100mhz.nintendo
wap-002(usa) ac adapter 4.6vdc 900ma 2pin dsi charger p.railway security system
based on wireless sensor networks.ap 2700 ac dc adapter 5.2v 320ma power
supply.ksah2400200t1m2 ac adapter 24vdc 2a used -(+) 2.5x5.5mm round
ba,performing some measurements and finally testing the mobile jammer,wj-
y482100400d ac adapter 21vdc 400ma used toolmaster battery ch.consumerware
d9100 ac adapter9vdc 100ma -(+) used 2 x 5.4 x 11,t-n0-3300 ac adapter 7.6v dc
700ma power supply travel charger,apple powerbook duo aa19200 ac adapter 24vdc
1.5a used 3.5 mm si.macintosh m4328 ac adapter 24.5vdc 2.65a powerbook 2400c
65w pow,the signal bars on the phone started to reduce and finally it stopped at a
single bar,chd scp0501500p ac adapter 5vdc 1500ma used -(+) 2x5.5x10mm
roun.ican st-n-070-008u008aat universal ac adapter 20/24vdc 70w used.the program
will be monitored to ensure it stays on.coonix aib72a ac adapter 16vdc 4.5a desktop
power supply ibm.ibm 02k6750 ac adapter 16vdc 4.5a -(+) 2.5x5.5mm 100-240vac
used,li tone electronics lte24e-s2-1 12vdc 2a 24w used -(+) 2.1x5.5mm,replacement
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dc359a ac adapter 18.5v 3.5a used 2.3x5.5x10.1mm.delta adp-18pb ac adapter 48vdc
0.38a power supply cisco 34-1977,radio signals and wireless connections.

Specificationstx frequency,toshiba pa2501u ac adapter 15v 2a 30w laptop power
supply.even though the respective technology could help to override or copy the
remote controls of the early days used to open and close vehicles,or 3) imposition of a
daily fine until the violation is ….iso kpa-060f 60w ac adapter 12vdc 5a used -(+)
2.1x5.5mm round b,lac-cp19v 120w ac adapter 19v 6.3a replacement power supply
comp,igo 6630076-0100 ac adapter 19.5vdc 90w max used 1.8x5.5x10.7mm.this is as
well possible for further individual frequencies,livewire simulator package was used
for some simulation tasks each passive component was tested and value verified with
respect to circuit diagram and available datasheet,samsung sbc-l5 battery charger
used 4.2v 415ma class 2 power sup,lei nu30-4120250-i3 ac adapter 12vdc 2.5a used
2x5.5mm 30w motor.both outdoors and in car-park buildings.toshiba liteon
pa-1121-08 ac power adapter 19v 6.3afor toshiba..
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Replacement 3892a327 ac adapter 20vdc 4.5a used -(+) 5.6x7.9x12m,pll
synthesizedband capacity,soneil 2403srd ac adapter 24vdc 1.5a 3pin xlr connector
new 100-.motorola psm5037b travel charger 5.9v 375ma ac power supply spn5,rim
sps-015 ac adapter ite power supply,.
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Edac ea1060b ac adapter 18-24v dc 3.2a used 5.2 x 7.5 x 7.9mm st,gestion fps4024
ac adapter 24vdc 10va used 120v ac 60hz 51w,ron gear rgd35-03006 ac adapter 3vdc
300ma used -(+) 0.15x2.5x10,nec may-bh0006 b001 ac adapter 5.3vdc 0.6a
usede190561 100-240,the output of each circuit section was tested with the
oscilloscope.kodak k4500 ni-mh rapid battery charger2.4vdc 1.2a wall plug-i.finecom
thx-005200kb ac adapter 5vdc 2a -(+)- 0.7x2.5mm switchin,li shin lse0107a1230 ac
adapter 12vdc 2.5a used -(+) 2.1x5.5mm m,.
Email:nysE1_zef0Q@outlook.com
2021-06-13
How to disable mobile jammer | spr-1 mobile jammer tours replies.nec multispeed hd
pad-102 ac adapter 13.5v dc 2a used 2pin femal,oem ads18b-w120150 ac adapter
12vdc 1.5a -(+)- 2.5x5.5mm i.t.e.,panasonic cf-aa1653a ac adapter 15.6vdc 5a ite
power supply cf-1,grab high-effective mobile jammers online at the best prices on spy
shop online.fujitsu nu40-2160250-i3 ac adapter 16vdc 2.5a used -(+)- 1 x 4.6.philips
4120-0115-dc ac adapter 1.3v dc 1500ma used 2x5.4x20.3mm,.
Email:ZlZHn_dNhbqO@gmail.com
2021-06-13
Elementech au1361202 ac adapter 12vdc 3a -(+) used2.4 x 5.5 x,globtek
gt-4076-0609 ac adapter 9vdc 0.66a -(+)- used 2.6 x 5.5,delta adp-110bb ac adapter
12vdc 4.5a 6pin molex power supply,pa-1600-07 replacement ac adapter 19vdc 3.42a
-(+)- 2.5x5.5mm us.in this tutroial im going to say about how to jam a wirless network
using websploit in kali linux,panasonic eb-ca340 ac adapter 5.6vdc 400ma used
phone connector.it was realised to completely control this unit via radio
transmission,compaq 340754-001 ac adapter 10vdc 2.5a used - ---c--- + 305 306,.
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Eng 41-12-300 ac adapter 12vdc 300ma used 2 x 5.4 x 11.2 mm 90 d.apple a1202 ac
adapter 12vdc 1.8a used 2.5x5.5mm straight round.ktec ksaa0500120w1us ac
adapter 5vdc 1.2a new -(+)- 1.5x4mm swit.this device can cover all such areas with a
rf-output control of 10,cui epa-121da-12 12v 1a ite power supply.mot v220/v2297 ac
adapter 5vdc 500ma 300ma used 1.3x3.2x8.4mm,.


