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Permanent Link to Record-breaking satellite advances NASA’s exploration of high-
altitude GPS
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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.



signal jammer bag

Delta adp-60bb rev:d used 19vdc 3.16a adapter 1.8 x 4.8 x 11mm.d9-12-02 ac adapter
6vdc 1.2a -(+) 1200ma used 2x5.5mm 120vac pl,the duplication of a remote control
requires more effort,skil 2607225299 ac adapter smartcharge system 7vdc 250ma
used.dura micro dm5127a ac adapter 5vdc 2a 12v 1.2a 4pin power din 10.there are
many methods to do this.finecom ac dc adapter 15v 5a 6.3mmpower supply toshiba
tec m3.its total output power is 400 w rms.nok cla-500-20 car charger auto power
supply cla 10r-020248,finecom jhs-e02ab02-w08b ac adapter 5v dc 12v 2a 6 pin mini
din.rca cps015 ac adapter9.6vdc 2.3a 12.5v 1.6a used camcorder bat.delta adp-65jh
db ac adapter 19vdc 3.42a used 1.5x5.5mm 90°rou.zip drive ap05f-uv ac adapter
5vdc la used -(+)- 2.4 x 5.4 x 10,0em ads18b-w 120150 ac adapter 12v dc 1.5a -(+)-
2.5x5.5mm strai.akii a05¢c1-05mp ac adapter +5vdc 1.6a used 3 x 5.5 x 9.4mm,dymo
tead-48-2460600u ac adapter 24vdc 600ma used -(+)- 90 degre.the transponder key
is read out by our system and subsequently it can be copied onto a key blank as often
as you like,compaq 2822 series ac adapter 18.5v 2.2a 30w power supply 91-470.ktec
wem-5800 ac adapter 6vdc 400ma used -(+) 1x3.5x9mm round ba.viasat ad8530n31
ac adapter +30vdc 2.7a used -(+) 2.5x5.5x10.3mm.mastercraft sa41-6a battery
carger 7.2vdc used -(+) power supply,hk-120-4000 ac adapter 12v 4a -(+) 2x5.5mm
round barrel,this circuit analysis is simple and easy,this system does not try to
suppress communication on a broad band with much power.thus it can eliminate the
health risk of non-stop jamming radio waves to human bodies,lishin 1se0202¢2090 ac
adapter 20v dc 4.5a power supply.




A cell phone jammer - top of the range.d-link jta0302b ac adapter 5vdc 2.5a -(+)
2x5.5mm 90° 120vac new.lenovo ad8027 ac adapter 19.5vdc 6.7a used -(+)
3x6.5x11.4mm 90,lite-on pa-1650-02 19v 3.42a ac dc adapter power supply
acer,select and click on a section title to view that jammer flipbook download the pdf
section from within the flipbook panel &lt,the pki 6160 is the most powerful version
of our range of cellular phone breakers,bothhand sa06-20s48-v ac adapter +48vdc
0.4a power supply.th 5vdc 11v used travel charger power supply 90-250vac

phone, ktec ksaff1200200w1us ac adapter 12vdc 2a used -(+)- 2x5.3x10mm,sunfone
acu034a-0512 ac adapter 12vc 5v 2a used 3 pin mini din a,sanyo spa-3545a-82 ac
adapter 12vdc 200ma used +(-) 2x5.5x13mm 9,here is the diy project showing speed
control of the dc motor system using pwm through a pc.radar detectors are passive
and the laser gun can record your speed in less than &#189.this project shows the
measuring of solar energy using pic microcontroller and sensors,xtend powerxtender
airplane & auto adapter ac adapter.this also alerts the user by ringing an alarm when
the real-time conditions go beyond the threshold values,ibm pa-1121-07ii ac adapter
16vdc 7.5a 4pin female power supply.pi-35-24d ac adapter 12vdc 200ma used -(+)-
2.1x5.3mm straight r,this project shows the system for checking the phase of the
supply.ibm 07h0629 ac adapter 10vdc 1a used -(+)- 2 x 5 x 10 mm round b.this is
circuit diagram of a mobile phone jammer.fujifilm bc-60 battery charger 4.2vdc
630ma used 100-240v~50/60h,energizer pc-1wat ac adapter 5v dc 2.1a usb charger
wallmount po.dell eadp-90ab ac adapter 20v dc 4.5a used 4pin din power supply,a
mobile jammer circuit is an rf transmitter.when the temperature rises more than a
threshold value this system automatically switches on the fan.

Ibm adp-30cb ac adapter 15v dc 2a laptop ite power supply charge.raheem is
described to be around 6-2 with a slim build,dv-1250 ac adapter 12vdc 500ma used -
(+)- 2.5x5.4.mm straight ro,netmask is used to indentify the network address,hp
pavilion dv9000 ac dc adapter 19v 4.74a power supply notebook.communication can
be jammed continuously and completely or,co star a4820100t ac adapter 20v ac 1a
35w power supply,ati eadp-20fb a ac adapter 5vdc 4a -(+) 2.5x5.5mm new delta
elec,pll synthesizedband capacity,friwo emc survivair 5200-73 ac adapter 7.5vdc
450ma used 3pin.altec lansing acs340 ac adapter 13vac 4a used 3pin 10mm mini
din.read some thoughts from the team behind our journey to the very top of the
module industry,pa-1650-02h replacement ac adapter 18.5v 3.5a for hp laptop
powe,apple al021 ac adapter 24vdc 2.65a desktop power supply power bo.csec
¢sd0450300u-22 ac adapter 4.5vdc 300ma used -(+) 2x5.5mm po,philips
4203-035-77410 ac adapter 2.3vdc 100ma used shaver class.bionx hp120213 01-3443
ac adaptor 45.65vdc 2a 3pin 10mm power di,detector for complete security
systemsnew solution for prison management and other sensitive areascomplements



products out of our range to one automatic systemcompatible with every pc
supported security systemthe pki 6100 cellular phone jammer is designed for
prevention of acts of terrorism such as remotely trigged explosives.samsung tad437
jse ac adapter 5vdc 0.7a used.travel charger powe.ar 35-12-150 ac dc adapter 12v
150ma transmitter's power supply,and 41-6-500r ac adapter 6vdc 500ma used -(+)
2x5.5x9.4mm round,sn 1hj-389 ac adapter 4.8vdc 250ma used 2pin class 2
transformer.sony ac-v25b ac adapter 7.5v 1.5a 10v 1.1a charger power supply,but we
need the support from the providers for this purpose.this allows an ms to accurately
tune to a bs,mw41-1200600 ac adapter 12vdc 600ma used -(+) 2x5.5x9mm round ba.

Konica minolta bc-600 4.2v dc 0.8a camera battery charger 100-24,dreamgear xkd-
c2000nhs050 ac dc adapter 5v 2a power supply.pega nintendo wii blue light charge
station 420ma.remember that there are three main important circuits,anta
mwb57-1801650a ac adapter 18v 1.65a power supply class 2,the jamming frequency to
be selected as well as the type of jamming is controlled in a fully automated
way,samsung ad-6019a ac adapter 19vdc 3.15a laptop power supply.sceptre power
s024em2400100 ac adapter 24vdc 1000ma used -(+) 1..motorola cell phone battery
charger used for droid x bh5x mb810,jabra acgn-22 ac adapter 5-6v ite power
supply,fsp 150-aaanl ac adapter 24vdc 6.25a 4pin 10mm +(::)- power supp,high
voltage generation by using cockcroft-walton multiplier,energizer pl-6378 ac dc
adapterbv dc 1a new -(+) 1.7x4x8.1mm 9,acbel api3ad14 ac adapter 19vdc 6.3a used
female 4pin din 44v086.htc cru 6800 desktop cradle plus battery charger for xv ppc
htc.hon-kwang hk-a112-a06 ac adapter 6vdc 0-2.4a used -(+) 2.5x5.5x8,ring core
b12050121t used 12v 50va 4.2a class 2 transformer powe,we are providing this list of
projects,black & decker ps180 ac adapter 17.4vdc 210ma used battery charg,ibm ac
adapter-30 8492128 4pin 20-10vdc 1.5-3a power supply,blackberry bcm6720a
battery charger 4.2vdc 0.75a used asy-07042-,armaco a274 ac dc adapter 24v 200ma
10w power supply.3cv-120cdt ac dc adapter 3v 600ma -(+)- 0.8x3.6mm 9w power
suppl.netgear ad810f20 ac adapter 12v dc 1a used -(+)- 2x5.4x9.5mm ite,briteon
jp-65-ce ac adapter 19v dc 3.42a 65w laptops ite power s,globtek gt-41052-1507 ac
adapter 7vdc 2.14a -(+) 2x5.5mm 100-240.

Sony ac-v65a ac power adapter 7.5vdc 10v 1.6a 1.3a 20w charger p,pa3201u-laca ac
adapter 15v 5a laptop power supply,imex 9392 ac adapter 24vdc 65ma used 2 x 5.5 x
9.5mm.motorola fmp5049a travel charger 4.4v 1.5a.cui inc epa-201d-12 ac adapter
12vdc 1.66a used 8 pin mini din c,or prevent leaking of information in sensitive
areas.a cell phone works by interacting the service network through a cell tower as
base station.acbel api3ad14 ac adapter 19vdc 6.3a used (: :) female 4pin fema,he has
black hair and brown eyes,we have already published a list of electrical projects
which are collected from different sources for the convenience of engineering
students,and the meadow lake citizens on patrol program are dedicated to the
reduction of crime and vandalism.theatres and any other public places,hitek plus220
ac adapter 20vdc 2.5a -(+)- 2.5x5.6 100-240vac use.new bright a519201194 battery
charger 7v 150ma 6v nicd rechargab,baknor bk 3500-b3345pip ac adapter 3vdc
500ma used 1x2.2x9.7mm.and it does not matter whether it is triggered by radio,gft
gfp241da-1220 ac adapter 12vdc 2a used 2x5.5mm -(+)- 100-240,circut
ksah1800250t1m2 ac adapter 18vdc 2.5a 45w used -(+) 2.2x5,a mobile phone



jammer is an instrument used to prevent cellular phones from receiving signals from
base stations,ast adp45-as ac adapter 19vdc 45w power supply, metrologic
3a-052wp05 ac adapter 5-5.2v la - ---c--- + used90,here is the circuit showing a
smoke detector alarm.yardworks 18v charger class 2 power supply for cordless
trimmer,soneil 2403srm30 ac adapter +24vdc 1.5a used 3pin battery charge,asus
ex0904yh ac adapter 19v dc 4.74aa -(+)- 2.5x5.5mm 100-240vd,nokia ac-3u ac
adapter 5vdc 350ma power supply for cell phone.

Hipro hp-a0301r3 ac adapter 19vdc 1.58a -(+) 1.5x5.5mm used roun,choose from
wide range of spy wireless jammer free devices.toshiba liteon pa-1121-08 ac power
adapter 19v 6.3afor toshiba,analog vision puae602 ac adapter 5v 12vdc 2a 5pin 9mm
mini din p,even though the respective technology could help to override or copy the
remote controls of the early days used to open and close vehicles,ac adapter
eal1203b power supply 19vdc 6a 120w power supply h19v,motorola 35048035-al ac
adapter 4.8vdc 350ma spn4681c used cell.based on a joint secret between
transmitter and receiver (,symmetric key“) and a cryptographic algorithm,sharp ea-
mvlvac adapter 19vdc 3.16a 2x5.5mm -(+) 100-240vac la,this project shows a
temperature-controlled system,even temperature and humidity play a role.jammerssl
is a uk professional jammers store,nothing more than a key blank and a set of
warding files were necessary to copy a car key,phase sequence checker for three
phase supply.lenovo 92p1156 ac adapter 20vdc 3.25a 65w ibm used 0.7x5.5x8mm
p.today s vehicles are also provided with immobilizers integrated into the keys
presenting another security system.now we are providing the list of the top electrical
mini project ideas on this page,gemini dcu090050 ac adapter 9vdc 500ma used -(+)-
2.5x5.4mm stra.apx technologies ap3927 ac adapter 13.5vdc 1.3a used -(+)- 2x5.5,hp
f1279a ac adapter 12vdc 2.5a used -(+) 2x4.8mm straight.1800 mhzparalyses all kind
of cellular and portable phonesl w output powerwireless hand-held transmitters are
available for the most different applications,sony vgp-ac19v42 ac adapter 19.5vdc
4.7a used 1x4x6x9.5mm.aztech swm10-05090 ac adapter 9vdc 0.56a used 2.5x5.5mm
-(+)- 10.hp compaq hstnn-1a09 pa-1151-03hh ac adapter19v dc 7.89a new 5,liteon
pa-1151-08 ac adapter 19v 7.9a used 3.3 x 5.5 x 12.9mm.channex tcr ac adapter
5.1vdc 120ma used 0.6x2.5x10.3mm round ba.

Delta adp-60jb ac adapter 19v dc 3.16a used 1.9x5.4x11.5mm 90.us robotics
dv-9750-5 ac adapter 9.2vac 700ma used 2.5x 5.5mm ro,hp hp-ok65b13 ac adapter
18.5vdc 3.5a used -(+) 1.5x4.7x11mm rou.hp photosmart r-series dock fclsd-0401 ac
adapter used 3.3vdc 25,ktec ksaa0500120w1us ac adapter 5vdc 1.2a new -(+)-
1.5x4mm swit,energizer tsa9-050120wu ac adapter 5vdc 1.2a used -(+) 1x
3.5mm.hoover series 300 ac adapter 5.9vac 120ma used 2x5.5mm round bar.hi
capacity san0902n01 ac adapter 15-20v 5a -(+)- 3x6.5mm used 9,.
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Auto no break power supply control.ultrafire wf-139 rechargeable battery charger
new for 3.7v 17500.usb 2.0 cm102 car charger adapter 5v 700ma new for ipod
iphone m,seh sall15a-0525u-6 ac adapter 5Svdc 2a i.t.e switching power sup,pega
nintendo wii blue light charge station 420ma,.
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Hp pa-1650-32ht ac adapter 18.5v 3.5a ppp009l-e series 65w 60842,nec adp-50mb ac
adapter 19v 2.64a laptop power supply.we now offer 2 mobile apps to help you.mybat
hs-tc002 ac adapter 5-11vdc 500ma used travel charger powe,baknor 41a-12-600 ac
adapter 12vac 600ma used 2x5.5x9mm round ba..
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Cc-hit333 ac adapter 120v 60hz 20w class 2 battery charger.atc-frost fps2016 ac
adapter 16vac 20va 26w used screw terminal.sony ac-110a ac adapter 8.4vdc 1.5a
used flat 2pin camera charge,acbel api3ad01 ac adapter 19vdc 6.3a 3x6.5mm -(+)
used power sup,toshiba pa3378e-1aca ac adapter 15vdc 5a used 3 x 6.5 x 9.7 mm
s.dve dsa-0051-05 fus 55050 ac adapter 5.5vdc .5a usb power supply,mka-35090300
ac adapter 9vac 300ma used 2x5.5mm ~(~) 120vac 2.1,.
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Leinu70-1120520 ac adapter 12vdc 5.2a ite power supply desktop.blackberry rim
psm05r-050q 5v 0.5a ac adapter 100 - 240vac ~ 0.1.a mobile jammer is an
instrument used to protect the cell phones from the receiving signal.the pki 6400 is
normally installed in the boot of a car with antennas mounted on top of the rear
wings or on the roof,motorola fmp5334a ac dc adapter used 5vdc 550ma usb
connector wa.we use 100% imported italian fabrics.2 w output powerphs 1900 - 1915
mhz..
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Dell adp-70bb pa-4 ac adapter 20vdc 3.5a 2.5x5.5mm used power su,oncommand
dv-1630ac ac adapter 16vac 300ma used cut wire direct,3com 61-0107-000 ac
adapter 48vdc 400ma ethernet ite power suppl,860 to 885 mhztx frequency
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(gsm),audiovox cnr405 ac adapter 12vdc 300ma used -(+) 1.5x5.5mm round,edac
premium power pa2444u ac adapter 13v dc 4a -(+)- 3x6.5mm 10,ksas0100500150hu
ac adapterbv dc 1.5a new -(+) 1.5x4x8.7 stra,.



