Space News Update — January 2018
By Pat Williams
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SPEND NEXT NEW YEAR'S EVE WITH NEW HORIZONS

Ar t iimpressionof N A S ANiewHorizonsspacecraftencountering2014MUG69, a Kuiper Belt objectthat
orbits onebillion miles(1.6billion kilometers)beyondPluto, on Jan. 1,2019.
Credits:NASA/JHUAPL/SwRI/Stevesribben

In justunderayearonJan.12019N A S ANew Horizonsspacecrafwvill buzzby the most
primitive andmostdistantobjecteverexplored NewHoriz 0 nescbuntewith Kuiper Belt
object2014MUG9, which orbitsabillion milesbeyondPluto,will offer thefirst closeup
look at sucha pristinebuilding block of the solarsystemandwill beperformedn aregionof
deepspacehatwaspracticallyunknown just a generatiorago.Observationsndicatethat
MUG9 couldbetwo objects perhapsaccompaniethy amoon. The MUG9 flyby is the
centepieceof the currentNew Horizonsextendednissionthatalsoincludesobservation®f
morethantwo-dozenotherKuiper Belt objects,aswell asmeasurementsf the plasmagas
anddustenvironmenbf the Kuiper Belt

(JohnsHopkinsUniversity Applied PhysicsLaboratory)

Spendnext New Year'sEvewith New Horizons(4 January2018
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EXPLORING ALIEN WORLDS WITH LASERS
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On-the-spot analysis of basalt rocks at the Bjockfjord volcanic complex on Spitsbergen Island, Norway, during testing for
ExoMars. On the left, a high-resolution image of a basalt rock shows the spots identified for further analysis. On the right,
the results of laser-based Raman spectroscopy obtained in some of these selected spots; at spots 5 and 6, Raman detected
organic b-carotene and pyroxene. This testing was performed during the development of the Raman Laser Spectrometer
instrument, due to fly on ES4’s 2020 ExoMars rover. Credit: ESA - Raman Team, AMASE

In everydaylife we look andtouchthingsto find outwhattheyaremadeof. A powerful
scientifictechniquedoesthe sameusinglases,andin twoy e atimeit will fly in spaceor
thefirst time. A researcheworking with ESA hasbeeninvestigatinghow lasersmightbe
usedin future spacamissionsWe fire alaserat a materialof interestandmeasurénow much
its colouris changedsit scatteroff the surfaceto identify the moleculesesponsibleThis
is awell-establishedechniqueerrestrially usedin all kinds of fields from securityto
pharmacologyo art historyeitherin labsor usinghandhelddevices.It requiresa powerful
pulsedaser,plusa sensitivesynchroniseddamerato detectthereflectedlight, bearingin
mind thatonly onein amillion photonsirom thelaserarescatteredindianscientist
Chandrasekhaf@amarwasawardeda NobelPrizefor discoveringhe effect, following his
interestin understandingvhy thesealooksblue.E S A ExeMarsroverwill carrythefirst
suchunitinto spacdan 202Q (ESA)

Exploringalienworldswith lasers (10 January2018

EUROPEAN-RUSSIAN SPACE MISSION STEPS UP THE SEARCH FOR LIFE ON
MARS

TIRVIM

MIR

The atmospheric chemistry suite comprises four units: the NIR, MIR, and TIRVIM spectrometers and the electronic block
(EB). Image courtesy of the researchers.
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In 2013, the European Space Agency and Roscosmos, the Russian governmental body
responsible for space research, agreed to cooperate on ExoMars, the first joint interplanetary
mission between ESA arRRussia. This project now involves scientists from 29 research
organizations, including MIPT and the Space Research Institute of the Russian Academy of
Sciences, which is the leading contributor of hardware and equipment on the Russian side. By
now, the frst package of observation instruments has been delivered into Mars orbit to seek
minor chemical components of the planet's atmosphere that may be traces of primitive life.
(MIPT)

EuropearRussian space mission steps up the search for life on(R&danuary 2018)

FLYING OBSERVATORY MAKES OBSERVATIONS OF JUPITER PREVIOUSLY
ONLY POSSIBLE FROM SPACE

The Stratospheri©bservatonfor Infrared Astronomy(SOFIA) is ajoint GermanUS spacescienceproject.Carryinga 2.7-
metretelescopensidea modified Boeing747SP the airborneobservatoryperformsastronomicabbservationgn the
infraredandsubmillimetrewavelengthshigh abovethedisturbancef Earth'satmosphee. The scientificobjectiveis to
understandhe developmenbf galaxiesandtheformationandevolutionof starsandplanetarysystemdrom interstellar
cloudsof gasanddust.ImageCredit: DLR

Forthefirst time sincethetwin Voyagerspacecrafmissionsin 1979,scientistshave
producedar-infraredmapsof JupiterusingN A S AStratospheri©bservatoryor Infrared
Astronomy,SOFIA. Thesemapswerecreatedromther e s e a studiesefithe circulation
of gasewithin thegasgiantp | a nasmbghere.FarInfraredobservationprovidedetails
not possibleat otherwavelengthsWhengasplanetdike Jupiterarestudiedwith visible light,
theycanonly seethelight reflectingfrom thetop of the gascloudsthatmakeup the
atmosphereJsinginfraredlight allows scientistdo seepastthe cloudsandinto thedeep
layersof theatmosphereprovidingathreedimensionalview of the planetandthe ability to
studyhow gassegirculatewithin theatmospheredmagesfrom SOFIA revealseveral
interestilg featuresThe GreatRedSpotappearsasalarge,cold featurein the southern
hemispherendicatinganupwellingof gas.Thebelt zonestructurenearthe equatorshows
thatthe equatoiis cold andsurroundedy warmbeltsof sinkinggas.Bright, warmfeaures
nearthenorthpolerevealheatingof thep | a nupperatmospheréy powerfulaurora.
(NASA)

Flying observatorynakesobservation®f Jupiterpreviouslyonly possiblefrom space

(5 January2018)
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EARTH-1 LAUNCHES PROTOTYPE OF WORLD’S FIRST FULL-COLOUR, FULL-
MOTION VIDEO SATELLITE CONSTELLATION

British New SpacepioneerEarthi hasconfirmedthatthe pre-productionprototypesatellite

of its upcomingsatelliteconstellationwassuccessfulljfaunchedn 12" January2018 The
newcommerciakonstellationwhich the companyannounceds calledVivid-I, will bethe
first of its kind to providefull-colourvideo; andthefirst Europearownedconstellatiorable
to providebothvideoandstill images.Themultiple satelliteswithin the Vivid-i Constellation
will significantlyincreaseaheability of companiesandinstitutionsto monitor,trackand
analyseactivities,patternf life andchangest anylocationon earth.

Dr GrahamTurnock,Chief Executiveof the UK SpaceAgency,said: “Today’s launch is a
significant moment for the UK and global space industries with Earth-i’s progress being
tracked across the world. Earth-i is an exciting and innovative British company and is a fine
example of our thriving space sector. The Government’s recently published Industrial
Strategy set out a clear vision for the UK to become the world’s most innovative nation and
we are working with industry to capture 10% of the global space market by 2030.”

Earthi launchegrototypeof w o r _Ifirdt fuli-colour,full-motionvideosatellite
constellation(12 January2018)

CLYDE SPACE SATELLITE LAUNCH SUCCESS

A , ‘ i \‘ J..
Credit: Clyde Space.
SCOTLAND'S pioneering spacecraft manufacture
advanced nanosatellites for Canadian company, Kepler Communications. The first

spacecraft, KIPP, was successfully launched into Low Earth Orbit on Friday from thanJiuqu
Satellite Launch Centre (JSLC) in Nostrestern China. Kepler made contact with KIPP a
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few hours later on Friday morning with all spacecraft systems performing as planned. The
cuttingedge Clyde Space nanosatellites, built in the heart of Glasgovsuplort Kepler
Communications in deploying its-gpace telecommunications network, which will relay

data for devices deployed in remote regions. This pilot satellite, an advanced 3U CubeSat,
carries Kepler’s novel Sof taareay makingeht i ned Radi
company the first commercial company to launch and operate @&kothr Orbiting

communications satellite in Kiband. (Clyde Space)

Clyde Space saték launch succeq22 January 2018)

LINKS TO OTHER SPACE NEWS PUBLISHED IN JANUARY 2018

ASTROPHYSICS

Three types of extreraenergy space particles may have unified or{@January 2018)

One of the biggest mysteries in astroparticle physics has been the origins of ukrradrigi
cosmic rays, very higknergy neutrinos, and higgnergy gamma rays. Now, a new
theoretical model reveals that they all could be shot ouspdce after cosmic rays are
accelerated by powerful jets from supermassive black holes and they travel inside clusters
and groups of galaxiePenn State Eberly College of Science)

BLACK HOLES

Researchersatchsupermassivblackhole burping—twice (11 January2018
Researcherbave caughta supermassivblackholein a distantgalaxysnackingon gasand

then burping; notonce,buttwice. Thesupermassivblack hole understudyappeardso have

belcheal; essentiallyblastingout jetsof bright light from the gasit inhalel, two timesoverthe
courseof about100,000years.While astronomersavepredictedsuchobjectscanflicker on
andoff becaus®f gasfeedingeventsthisis oneof thefew timesonehasbeencaughtin the
act. Sowhy did the black hole havetwo separateneals?Theansweidiesin acompanion
galaxythatis linked to J1354by streamf starsandgas,saidComerford.Theteam
concludedhatmaterialfrom the companiorgalaxyswirledinto the centerof J1354andthen
waseaternby the supermassivblackhole.(SpaceTelescopesciencenstitute)

Black hole breakthroughnewinsightinto mysteriougets (9 January2018
Throughfirst-of-their-kind supercomputesimulations researchersavegainednewinsight

into oneof the mostmysterioupphenomenan modernastronomythebehaviorof relativistic
jetsthatshootfrom blackholes,extendingoutwardacrosamillions of light years.Advanced
simulationscreatedwith oneof thew o r Immstpswerfulsupercomputershowthej et s’
streamgraduallychangediredion in the sky, or precessbecaus®f spacetime being

draggednto therotationof theblackhole. This behavioralignswith AlbertEi nst ei n’ s
predictionsaboutextremegravity nearrotatingblack holes,publishedn his famoustheoryof
generakelativity. (NorthwesterrUniversity)

Evidenceof strongwindsoutsideblackholes(22 January2018
Whatexactlycauseshesewindsin spaceZor now, it remainsamystery.We think magnetic
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fields playakeyrole.Butw e 'néetito do a greatdealof futureinvestigationto understand
thesewinds (University of Alberta)

BROWN DWARFS

Hubblefinds substellaiobjectsin the Orion Nebula(11 January2018)

In anunprecedentedeepsurveyfor small,faint objectsin the Orion Nebula,astronomers
usingN A S AHubbleSpaceTelescopédiaveuncoveredhelargestknown populationof
browndwarfssprinkledamongnewbornstars.Lookingin thevicinity of the surveystars,
researchersot only foundseveralery-low-massbrowndwarf companionsbut alsothree
giantplanets.Theyevenfoundanexampleof binaryplanetswheretwo planetsorbit each
otherin theabsencef a parentstar.(SpaceTl elescopesciencdnstitute)

CHEMISTRY

GBT detectionunlocksexplorationof * a r o nmdetstel@rthemistry(11 January2018
Astronomerdiada mysteryon theirhands No matterwheretheylooked,from insidethe
Milky Wayto distantgalaxiestheyobserved puzzlingglow of infraredlight. This faint
cosmiclight, which presentstself asa seriesof spikesin theinfraredspectrumhadno easily
identifiablesourcelt seemedinrelatedo anyrecognizableosmicfeature like giant
interstellarclouds,starforming regions,or supernovaemnantslt wasubiquitousanda bit
baffling. Thelikely culprit, scientistseventuallydeducedyastheintrinsic infraredemission
from a classof organicmoleculeknownaspolycyclic aromatichydrocarbongPAHS),
which, scientistsvould later discover,areamazinglyplentiful; nearly10 percentof all the
carbonin theuniverses tied up in PAHs. (NationalRadioAstronomyObservatory)

COMETS

Swift misson spiesa cometslowdown(10 January2018)

Observation®y NASA's Swift spacecraftnow renamedhe Neil GehrelsSwift Observatory
afterthemi s s lateprihcgpalinvestigatorhavecapturedanunprecedentedhangen the
rotationof acomet.Imagestakenin May 2017revealthatcomet41P/TuttleGiacobint
Kresak 41Pfor short wasspinningthreetimesslowerthanit wasin March,whenit was
observedy the DiscoveryChannelTelescopeat Lowell Observatoryn Arizona. Theabrupt
slowdownis the mostdramaticchangdan a comet'sotationeverseen.The cometorbitsthe
Sunevery5.4years travelingonly aboutasfar out asthe planetJupiter,whosegravitational
influenceis thoughtto havecapturedt into its presenpath.Estimatedo belessthan0.9
mile (1.4 kilometers)across41Pis amongthe smallestof the family of cometswhoseorbits
arecontrolledby Jupiter This smallsizehelpsexplainhow jetson the surfaceof 41Pwere
ableto producesuchadramaticspindown.(NASA Goddard)

DARK ENERGY

Dark EnergySurveypublicly releasedirst threeyearsof daia (10 January2018

Scientistson the Dark EnergySurvey(DES)announcedodaythe public releaseof their first
threeyearsof data.This first majorreleaseof datafrom the Surveyincludesinformationon
about400million astronomicabbjects,includingdistantgalaxiesbillions of light yearsaway
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aswell asstarsin our own galaxy.DES scientistsaareusingthis datato learnmoreaboutdark
energythemysterioudorce believedto be acceleratinghe expansiorof theuniverse They
alsoannouncedodaythe discoveryof elevennewstellarstreamsremnantof smaller
galaxiestorn apartanddevouredoy our Milky Way. (Fermilab)

DARK MATTER

Chasingdark matterwith theoldeststarsin the Milky Way (24 January2018

Justhow quickly is thedarkmatternearEarthzippingaround?The speedf darkmatterhas
far-reachingconsequence®r modernastrophysicatesearchbut this fundametal property
haseludedresearcherfor years.Their big breakthrougltamewhentheycomparedhe
velocity of darkmatterto thatof starswith different"metallicities,"or ratiosof heavymetals
to lighter elements(PrincetonUniversity)

DWARF GALAXY

Stellarembryosin nearbydwarf galaxycontainsurprisinglycomplexorganicmolecules
(30Januar2018

AstronomersisingALMA haveuncoverecchemical’ f i n g e of methanoldiséthyl
ether,andmethylformatein the LargeMagellanicCloud. Thelattertwo moleculesarethe
largestorganicmoleculesverconclusivelydetectedutsidethe Milky Way. (NRAO)

DUST

Meteoriticstardusunlockstiming of supernovalustformation(18 January2018
Theteamfocusedon arareisotopeof titanium, titanium-49, becausehis isotopeis the
productof radioactivedecayof vanadium49 whichis producedduringsupernovaxplosions
andtransmutegnto titanium-49 with a half-life of 330days.How muchtitanium-49 gets
incorporatednto a supernovalustgrainthusdependon whenthe grainformsafterthe
explosion.Usinga stateof-the-art massspectrometeto measureghetitaniumisotopesn
supernov&iC grainswith muchbetterprecisionthancould be accomplishedby previous
studiestheteamfoundthatthe grainsmusthaveformedat leasttwo yearsaftertheir massive
parentstarsexploded Becausepre-solarsupernovaraphitegrainsareisotopicallysimilarin
manywaysto the SiC grains,theteamalsoargueghatthe delayedformationtiming applies
generallyto carbonrich supernovalust,in line with somerecenttheoreticalcalculations.
This dust-formation process can occur continuously for years, with the dust slowly building up over
time, which aligns with astronomer’s observations of varying amounts of dust surrounding the sites
of stellar explosions. As we learn more about the sources for dust, we can gain additional knowledge
about the history of the universe and how various stellar objects within it evolve. (Carnegie
Institution for Science)

EARTH (mainly satellite news)

EarthNetworksdevelopingenhancedsLM lightning detection(8 January2018

The GLM (GOESEastGeostationaryightning Mappe) is thefirst lightning detectoiin a
geostationaryrbit transmittinglightning flashesin the WesternHemisphereEarth

N e t w oupckmsirigproductaddssignificantvalueto lightning datafrom the GLM by

Page 7 of 20


https://www.princeton.edu/news/2018/01/24/chasing-dark-matter-oldest-stars-milky-way
https://public.nrao.edu/news/2018-alma-coms-lmc/
https://carnegiescience.edu/news/meteoritic-stardust-unlocks-timing-supernova-dust-formation
https://www.businesswire.com/news/home/20180108005586/en/Earth-Networks-Developing-Enhanced-GLM-Lightning-Detection

augmentingt with detectiondataanddiagnostic§rom EarthNetworksTotal Lightning
Network (ENTLN), suchasclassificationamplitude polarity andlocationaccuracyThis
enhancemertb GLM datawill improvetheG L M 'nativelocationaccuracyby 20to 40
times.With ENTLN detecting>95%o0f cloudto-groundlightning seenby the GLM, this
high-resolutionaccuracywill becrucialin situationswherelocatinglightning strikeswith
greatemprecisionis required.(EarthNetworks)

Life-savingNASA communicationsystemturns20 (9 January2018

N A S ATraxzkingandDataRelaySatellite TDRS)d o rjustenabledatafrom spacecrafto
reachEarth—theyprovideinternetandeventelemedicingo researcherat the SouthPole.
The SouthPoleTDRS Relay(SPTR)systemturns20 yearsold on Jan.9, 2018.

(NASA Goddard)

NASA Alaskalaunchedocketsto studyspaceX-ray emissionsaandcreatepolarmesospheric
cloud (9 January2018

NASA rocketslaunchedduringthe Alaskanwinter typically explare theinteractionof solar
windswith E a r tatmosgherandtheresultingauroraghatdanceacrosgshenight sky.
However this winter, betweenJanuaryl5 - 31,2018,NASA personneanduniversity
researcheraretravelingto the PokerFlat ResearchiRarge (PFRR)in Alaskato launch
severakocketborneinvestigationgor otherpurposesThescientistawill launchfour rockets
to measurex-ray emissionsrom spaceanddeterminehow largequantitiesof watercould
affecttheupperatmospherandform PolarMesosphericlouds,or PMCs.

(NASA Goddard)

GeoCarbanewview of carbonoverthe Americas (11 January2018

A newNASA Earthsciencamissionin the earlystageof designmayachievea
transformationahdvancean our understandingf the global carboncycle by mapping
concentrationsf key carbongasesrom a newvantageooint: geostationarprbit. Satellites
in geostationaryrbit travelatthesamespeedask a r totatios,allowing themto remain
overthesameplaceonE a r tsunfaceatall times.The GeostationargCarbonObservatory
(GeoCarb)targetedor launchin theearly2020swill build onthesucces®f NAS A’ s
Orbiting CarbonObservatory2 (OCO-2) missionby placingasimilar instrumenton a
commercialSESGovernmensolutionscommunicationsatelliteflying in geostationary
orbit. Its longitudewill allow“ w atd-w a | obsérvation®verthe Americasbetweerb5
degreedNorth andSouthlatitude from the southerrtip of HudsonBay to the southerrtip of
SouthAmerica.Perched2,236miles (35,800kilometers)abovethe Americas,GeoCarbwill
collect10 million daily observation®f the concentrationsf carbondioxide, methane,
carbonmonoxideandsolarinducedfluorescencéSIF) at a spatialresolutionof about3 to 6
miles (5 to 10 kilometers).Theabundancanddistributionof carbonbearinggasesn the
atmospheraredeterminedy boththe exchangef carbonbetweerE a r fahdareas,
oceansandtheatmosphereandtheir transportoy prevailingwinds. Theseexchangesrebest
understoody makingfrequent,denselyspacedbservationsWhile satellitesn sun
synchronouspolarlow-Earthorbitslike OCO-2 provideglobalcoveragetheyhavelong
revisittimes,largegapsin coverageandalwayslook atthelandscapeatthe sametime of
day.Becauseveatheraffectsecosystemsn timescale®f daysto weeks polarorbiting
satellitesmaymissthesechangesandhow theyinterconnectvith the activities of living
organismsinformationthatis crucialto developingoettermodelsof Earthsystemprocesses.
(JPL)
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PlanetaryResourcefaunchedatestspacecrafin advancef spaceaesourcesxploration
mission(12 January2018

PlanetaryResourcetodayannouncedhe successfulaunchof the Arkyd-6, a6U CubeSat,
containinga demonstratiomf technologydesignedo detectwaterresourcesn spaceThe
teamhasalreadybegunto receivetelemetryfrom the spacecraftThe dataobtainedfrom the
Arkyd-6 will bevaluablein thedevelopmenof the Arkyd-301, PlanetaryRe s o unmext e s’
spacecrafplatformandthe beginningof thec o0 mp aspaceresourceexplorationprogram.
(PlanetaryrResources)

World _8rst free satelliteinternetservice Quika,launchegdoday(15 January2018)
Quikalaunchegheworld sfirst entirelyfree high-speedsatelliteinternetfor consumersn

developingcountries Designedo address leadingcauseof economicandsocialinequality,
Quikaresponddo the growingdisparitybetweerregionswith high andlow investmentand
limited accesdo internetinfrastructureQuikawill launchin Africa in early2018 (Quika)

ESAto clearcongestedkieswith Iris (17 January2018

ESAhassigneda€ 4 1mill®dn contractwith Inmarsato helpgetmoreflights in theair with
fewerdelays,ncreasedafetyandreducedcarbondioxide emissionsThe programmewill
introducea safeandsecuresatellitebasedair traffic managemendatalink betweeraircraft
andair traffic control (ATC) to relievethe congestedadiofrequenciesisedtoday.(ESA)

Satellitespainta detailedpictureof maritimeactivity (18 January2018

ESA hashelpedcoastaluthoritiesto trackup to 70% moreshipsandpick up nearlythree
timesmoreship positionsvia satellitethanwaspossiblebefore.Largecargovesselsand
passengeshipsarerequiredto carry AutomaticldentificationSystemequipmentlt transmits
the courseandspeedaswell asidentificationandpositioninformationto othervesselsand
shorestations Originally developedo preventcollisions,it now alsotracksshipsto help
preventpollution, aid in the movemenbf dangerougoods,andpromoteroutinesurveillance.
(ESA)

NASA coverswildfires from manysourceq24 January2018

N A S Asatslliteinstrumentsareoftenthefirst to detectwildfires burningin remoteregions
andthelocationsof newfires aresentdirectly to land managersvorldwide within hoursof
the satelliteoverpassTogetherNASA instrumentsincludinga numberbuilt andmanaged
by N A S AJet®ropulsionLaboratoryin PasadenaCalifornia,detectactively burningfires,
trackthetransportof smokefrom fires, provideinformationfor fire managemengandmap
the extentof changego ecosystemdyasedon the extentandseverityof burnscars NASA
hasa fleet of Earth-observingnstrumentsmanyof which contributeto our understandingf
fire in the Earthsystem Satellitesn orbit aroundthe polesprovideobservation®f theentire
planetseverakimesperday, whereasatellitesin a geostationarprbit providecoarse
resolutionimageryof fires, smoke andcloudseveryfive to 15 minutes.(JPL)

NASA GOLD missionto imageE a r_finterfaseto spacg24 January2018)
OnJan.25,2018,NASA launchesGlobalscaleObservation®f the Limb andDisk, or
GOLD, ahostedpayloadaboardSES14,a commerciacommunicationsatellite. GOLD will
investigatehe dynamicinterminglingof spaceandE a r wupgpérmosatmosereandis the
first NASA sciencemissionto fly aninstrumentasa commerciallyhostedpayload.Spaces
notcompletelyempty:l t téemingwith fastmovingchargedoarticlesandelectricand
magnetidields thatguidetheir motion. At theboundarybetweerE a r tatmosgherand
spacethechargedoarticles calledtheionosphergco-existwith theupperreache®f the
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neutralatmosphere;alledthethermospherelhetwo commingleandinfluenceoneanoher
constantly This interplayandtherole terrestrialweatherspaceveatherandE a r ovn’ s
magnetidield eachhavein it is thefocusof G O L Drission.(NASA Goddard)

Recoveryattemptdor NASA IMAGE mission (29 January2018

IMAGE, aNASA missionlaunchednto orbit aroundEarthon March 25, 200Q wasdesigned
toimageE a r tmaghetospherandproducethefirst comprehensivglobalimagesof the
plasmapopulationsin this region.After successfullicompletingandextendingts initial two-
yearmissionin 2002,the satelliteunexpectedlyailed to makecontacton a routinepasson
Dec.18,2005.After a2007eclipsefailed to induceareboot,the missionwasdeclaredover.
After anamateumastronomerecordedbservation®f a satellitein high Earthorbit on Jan.
20,2018, hisinitial researclsuggested wasthe Imagerfor Magnetopaus#o-AuroraGlobal
Exploration(IMAGE) (NASA Goddard)

N A S Asmallspacecrafproducedirst 883-Gigahertzglobalice-cloudmap
(30January2018

A breadloaf-sizedsatellitehasproducedhew o r [fidt’mapof the globaldistributionof
atmospherigce in the 883-Gigahertzband,animportantfrequencyin the submillimeter
wavelengtHor studyingcloudice andits effectonE a r tlimates(NASA Goddard)

NASA IMAGE re-discoveryconfirmed(30January2018

New dataregardingMAGE providessomeadditional thoughnot yet complete information
on howthespacecrafbegano transmitsignalsagain.On ThanksgivingDay in 2004,the
IMAGE spacecraftat thattime still fully functioning underweneanunexpectegower
distributionreboot,afterwhich the powerreturnedonly on oneside labeledthe B side of the
unit. (Satellitesareusuallybuilt with redundanhardwae, oftencalled* As i dand' "B

s i d m theeVentonehalf fails, operatorsanswitchto the otherwith minimal effectto the
mission.)Scientistanvolvedin the missionconcludedhatthe A sidehadfailed and
proceededor therestof the missionexclusivelywith the B side.However,datafromt oday '’ s
telemetrywith IMAGE indicatethatthes p a ¢ e powerdnit is new operatingoackonits
A side.Theultimatecauseof therebootis still notknown, but theserecentfindingssuggest
thatarebootin someform has,in fact, occurred(NASA Goddard)

EXOPLANETS

Planetsaroundotherstarsarelike peasin apod(9 January2018

In this newanalysisgheteamfocusedon 909 planetsbelongingto 355 multi-planetsystems.
Theseplanetsaremostlylocatedbetweenl,000and4,000light-yearsawayfrom Earth.
Usinga statisticalanalysistheteamfoundtwo surprisingpatternsTheyfoundthat
exoplanet¢endto bethe samesizesastheir neighborslf oneplanetis small,the nextplanet
aroundthatsamestaris very likely to besmallaswell, andif oneplanetis big, the nextis
likely to bebig. Theyalsofoundthatplanetsorbiting the samestartendto havearegular
orbital spacing(W M Keck Observatory)

No planetsneededNASA studyshowsdisk patternscanself-generat€11 January2018
Whenhigh-energyUV starlighthits dustgrains,it stripsawayelectronsThoseelectrons
collide with andheatnearbygas.As the gaswarms,its pressurencreasesandit trapsmore
dust,whichin turn heatsmoregas.Theresultingcycle,calledthe photoelectrianstability
(Pel),canwork in tandemwith otherforcesto createsomeof thefeaturesastronomerfiave
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previouslyassociatedavith planetsn debrisdisks.(NASA Goddard)

A hdt p iwitheunusuawinds(22 January2018

Thehottestpointon agaseouplanetnearadistantstari s wheiteastrophysicistexpectedt
to be Thehottestpoint of all tendsto bethe spotclosesto the star.In the mysteriouscaseof
exoplanetCoRoT-2b, however the hot spotturnsoutto lie in the oppositedirection:westof
cente. (McGill University)

How big cana planetbe?(23 January2018

The Scientist foundthatobjectsmoremassivehanabout10 timesthe massof Jupiterdo not
preferstarswith lots of elementshatmakerocks;theyare,therefore areunlikely to form
like planets Objectsin excesof 10 Jupitermasseshouldbe consideredrowndwarfs,not
possibleplanets (JohnsHopkinsUniversity)

NASA poisedto topplea planetfinding barrier (25 January2018

NASA opticsexpertsarewell onthewayto topplingabarrierthathasthwartedscientists
from achievingalong-heldambition:building an ultra-stabletelescopehatlocatesand
imagesdozensof Earthlike planetsbeyondthe solarsystemandthenscrutinizegheir
atmospherefor signsof life. ScientistsatN A S AGoddardSpaceFlight Centerin
GreenbeltMaryland,haveshownfor thefirst time thattheycandynamicallydetect
subatomie or picometersizeddistortions changeghatarefar smallerthananatom acrossa
five-foot segmentedkelescopeanirror andits supportstructure Collaboratingwith Perry
Greenfieldatthe SpaceT elescopesciencednstitutein Baltimore,theteamnow plansto usea
nextgeneratiortool andthermaltestchambeto furtherrefinetheir measurements.
(NASA Goddard)

N A S AGALD powerson for thefirst time (29 January2018)

N A S AGlabatscaleObservation®f the Limb andDisk, or GOLD, missionpoweredon the
GOLD instrumenffor thefirst time afterlaunchon Jan.28. The systemsengineers
successfullyestablishedommunicatiorwith the GOLD instrumentandits detectordoors
openedvhencommandedAfter theirtests the engineerpoweredoff theinstrumenthe
sameday. Theinstrumentwill remain poweredoff until its hostsatellite, SES 14, reaches
geostationaryrbit andGOLD operationcommenceaterthis year. GOLD will investigate
thedynamicinterminglingof spaceandE a r wugpermosatmospherandseekio
understandvhatdriveschangdn this critical region.Resultingdatawill improveforecasting
modelsof the spaceweathereventshatcanimpactlife on Earth,aswell assatellitesand
astronautsn space(AerojetRocketdyne)

Clustermeasuresurbulencen Earth'smaagneticenvironmeni(29 January2018
Forthefirst time, scientistshaveestimatechow muchenergyis transferredrom largeto
smallscaleswithin the magnetoskath,the boundaryregionbetweerthe solarwind andthe
magnetidoubblethatprotectsour planet.Basedon datacollectedby ESA'sClusterand
NASA's THEMIS missionsoverseveralyears the studyrevealedhatturbulencds the key,
makingthis processa hundredimesmoreefficientthanin the solarwind. (ESA)

EXTRA TERRESTRIAL LIFE

Anew’ at mo sdpi hseerqiuci could belp detectife on otherplanets(24 January2018
Life thatmakesmethanaisesa simplemetabolismjs ubiquitous,andhasbeenaround
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throughmuchof E a r thistdrysl t aneasythingto dosoi t potentiallymorecommon
thanoxygenproducinglife. Thisis definitely somethingve shouldbelooking for asnew
telescopesomeonline. (Universityof Washington)

FAST RADIO BURSTS

A repeatindastradioburstfrom anextremeenvironmen{10 January2018)

New detectionf radiowavesfrom arepeatingastradio bursthaverevealedan
astonishinglypotentmagnetidield in thes o u r em@ronsentjndicatingthatit is situated
neara massiveblack hole or within a nebulaof unprecedentedower.FastRadioBursts
(FRBS9 arearecentlydiscoverectlassof transientastrophysicaévents originatingfrom
deepin extragalactispaceTheir physicalnatureremainsamystery.FRB 121102is theonly
knownrepeating-RB, andthis hasalsoraisedthe questionof whetherit hasa different
origin comparedo the apparentlynonrepeating=RBs (McGill University)

FUTURE PLANNED MISSIONS

JUICE groundcontrol getsgreenlight to startdevelopmenof Jupiteroperations

(16 January2018)

ESA'sJupiterlcy MoonsExplorer, JUICE, passedinimportantmilestone theground
segmentequirementseview, with flying colours,demonstratinghattheteamsareon track
in the preparatiorof the spacecrafoperationsieededo achievethe mission'sambitious
sciencegoals.Plannal to launchin 2022,JUICEwill embarkon a7.5yearlongjourney
throughthe SolarSystembeforearriving at Jupiterin 2029.There,it will spendthreeanda
half yearsexaminingthe giantplanetandits environmentjn particularinvestigatingthe
GalileanmoonsGanymedeEuropaandCallisto, which arethoughtto concealbceanf
liquid waterbeneathheiricy crusts.(ESA)

Puttingeverydaycomputemartsto spaceadiationtest(29 January2018

E S Anestmission theminiatureGomX-4B, includesa piggybackexperimento testhow
well everydaycommerciakcomputermemoriegperformin theradiationsoakedenvironment
of spaceReadyto belaunchedrom Chinathis Friday2nd February GomX-4B wasbuilt
from six standardLO cm CubeSatnitsby GomSpacén Denmark.(ESA)

GALAXIES

Black holeresearcttouldaid understandin@f how smallgalaxiesevolve(9 January2018
Theresultsareimportantfor astronomybecauseheypotentiallyimpacthow we understand
galaxyevolution.Supermassivblackholesw e r dhouglttto influencedwarf systemsbut
scientisthaveshownthati s thécase.Thismaywell havea big influenceon future
researclassimulationsof galaxyformationd o rusuallyincludethe heatingeffectof
supermassivblackholesin low-massgalaxiesjncludingthe dwarf systemsxamined.
(University of Portsmouth)

Astronomergletect w h i r ingvemerin’ earliestgalaxies(10 January2018)
Astronomersavelookedbackto atime soonafterthe Big Bang,andhavediscovered
swirling gasin someof the earliestgalaxieso haveformedin theUniverse.These n e w
b o r, nbseérvedastheyappearechearly13 billion yearsagq spunlike awhirlpool, similar
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to ourown Milky Way. Thisis thefirst time thatit hasbeenpossibleto detectmovemenin
galaxiesatsuchanearlypointin theU n i v ehis®rg.(Usiversityof Cambridge)

INTERNATIONAL SPACE STATION

U.S.cargospacecrafsetfor departurdrom InternationalSpaceStation(8 January2018
After deliveringmorethan4,800poundsof scienceandsuppliesto the InternationalSpace
Station,a SpaceXDragoncargospacecrafwill departthe orbiting laboratoryon Saturday,
Jan.13.0n Friday,Jan.12, flight controllerswill usethespaces t a t Gapvadarns2obotic
armto detachDragonfrom the Earth-facingsideof the station'sHarmonymodule.After
Dragonis marpeuvredinto place,a groundcontrolledcommandwill releaseéhe spacecraft
Dr a g thnusteswill fire to movethe spacecrafa safedistancerom the stationbefore
SpaceXflight controllersin Hawthorne California,commandts deorbitburn. The spacecraft
will splashdownabout10:36a.m.in the PacificOceanwhererecoveryforceswill retrieve
Dragonandapproximately4,100poundsof cargo,includingsciencesamplesrom human
andanimalresearchbiology andbiotechnologystudies physicalsciencanvestigationsand
educatioractivities.NASA andthe Centerfor the Advancemenbf Sciencan Space
(CASIS),thenon-profit organizatiorthatmanagesesearcltaboardhe U.S. national
laboratoryportionof the spacestation,will receivetime-sensitivesampledrom experiments
conductedhboardhe stationandbeginworking with researcherto processanddistribute
themwithin 48 hoursof splashdownDragon,the only spacestaion resupplyspacecraft
capableof returningscienceandcargoto Earth,launchedec.15 on a SpaceXFalcon9
rocketfrom Space_aunchComplex40 at CapeCanaveralir ForceStationin Floridaand
arrivedatthestationDec17.(NASA)

Seethroughmetals(9 January201§

Astronauton the InternationalSpaceStationhavebegunrunninganexperimenthatcould
shinenewlight on how metalalloysareformed.Succinonitrile, D-camphorandneopentyl
glycol weredeliveredby a Dragonspacecrafinsidea glasswall cartridgetogethemwith a
miniaturetoaster.This Bridgmanfurnaceis like a conveyorbelt ovenfoundin factoriesor
fastfood restaurantsThe cartridgegassthroughthe heatingelementat anagonisinglyslow
pace:theytakeupwardsof two daysto travel 1 mm, butthe experimenwill runonits own
for severaweeks.Who knowswhatamazingmetalsmight be createdThe nextmetalage
might justbesomethingve c a nmagineright now. (ESA)

LAUNCH SERVICES

RocketLabto open' S tTiels It launcowindow onJanuan?0 (11 January2018
RocketLab,aUS aerospaceompanywith operationsn New Zealandwill openanine-day
launchwindow from SaturdayJanuary?20,2018(NZDT) to carryoutthec o0 mp asecprids
testlaunchof the Electronrocket.During this time a four-hourlaunchwindow wil | open
daily from 2:30p.m.NZDT. (RocketLab)

MARS

Steepslopeson Marsrevealstructureof buriedice (11 January2018
ResearchemsingNASA's Mars Reconnaissand@rbiter (MRO) havefoundeightsites
wherethick depositsof ice beneatiMars'surfaceareexposedn facesof erodingslopes.

Page 13 of 20


https://www.nasa.gov/press-release/us-cargo-spacecraft-set-for-departure-from-international-space-station
http://www.esa.int/Our_Activities/Human_Spaceflight/Research/See-through_metals
https://www.rocketlabusa.com/news/updates/rocket-lab-to-open-still-testing-launch-window-on-january-20/
https://www.jpl.nasa.gov/news/news.php?feature=7038

Theseeightscarpswith slopesassteepas55 degreestevealnewinformationaboutthe
internallayeredstructureof previouslydetectedundergroud ice sheetsn Mars'middle
latitudes.Theice waslikely depositedassnowlongago.Thedepositsareexposedn cross
sectionasrelatively purewaterice, cappeddy alayeroneto two yards(or metersxhick of
ice-cementedock anddust. Theyhold cluesaboutMars'climatehistory. Theyalsomay
makefrozenwatermoreaccessiblehanpreviouslythoughtto futureroboticor human
explorationmissions(JPL)

ThalesSuperCanaserpreparedo follow ChemCanio Marsin 2020(22 January2018
NASA hasbegunbuilding the Mars2020roverandintegratingtheinstrumentst will carry.
TheMars2020missionwill follow in thefootstepsof Curiosity, which hasbeenexploring
GaleCrateron the surfaceof Marsfor five anda half yearsandwill continuethe searchor
evidenceof pastlife. TheMars2020roverwill look muchlike its predecessohutwill boast
anumberof innovdions, includinginstrumentseverbeforesentto the RedPlanet.

Key points

* Su p e, ar@walaserwith higherperformance

* N efumctionalityto searcHor possiblesignsof life

* | n c ramralysseapacitywith form factoranddependabilitydenticalto its predecessor,
ChemCan(ThalesAlenia Space)

Duststormslinked to gasescapdrom Mars atmospher¢23 January2018

Risingair duringglobal duststormson Mars hoistswatervaporhighin theatmosphere,
researcherasingNASA's Mars Reconnaissanderbiterreport.Regionalduststormsevery
yearuplift waterto alesserextentandappearo drive aseasongbatternin lossof hydrogen
from thetop of Mars'atmospherdf Marshasa globalduststormin 2018,0bservations
couldaid understandingf its effects.(JPL)

NASA's nextMarslanderspreadsts solarwings (23 January2018

Thesolararrayson NASA's InSightMarslanderweredeployedaspartof testingconducted
Jan.23,2018,at LockheedMartin Spacan Littleton, Colorado.Engineersandtechnicians
evaluatedhe solararraysandperformedanillumination testto confirm thatthe solarcells
werecollectingpower.Thelaunchwindow for InSightopensMay 5, 2018(JPL)

METEORS

Ingredientdor life revealedn meteoriteghatfell to Earth(10 January2018

Two waywardspaceaocks,which separatelycrashedo Earthin 1998after circulatingin our
solars y s t asterbidbeltfor billions of years,sharesomethingn common:theingredients
for life. Theyarethefirst meteoriteoundto containbothliquid wateranda mix of complex
organc compoundsuchashydrocarbongandaminoacids.(BerkeleylLab)

MILKY WAY

Swarmof hydrogencloudsflying awayfrom centreof our galaxy(10 January2018

A teamof astronomer$fiasdiscoveredvhatappeardo bea grandexodusof morethan100
hydrogencloudsstreamingawayfrom the centerof the Milky Way andheadingnto
intergalacticspaceThis observationmadewith the NationalScience= o u n d aGrdeno n
BankTelescop€GBT), maygive astronomers clearerpictureof theso-calledFermi

S
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Bubbles giantballoonsof superheatedasbillowing out aboveandbelowthedisk of our
galaxy.(GreenBank Observatory)

MOON

Possibldavatubeskylightsdiscoverechearthe northpole of the Moon (11 January2018
The SETI Instituteandthe Mars Institute announcedodaythe discoveryof smallpitsin a
largecraternearthe North Poleof the Moon, which maybeentranceso anunderground
networkof lavatubes.The pits wereidentified throughanalysisof imagingdatafrom

N A S ALursarReconnaissand@rhbiter (LRO). If waterice is presentthesepotentiallava
tubeentrancesr” s k y | mightallow future explorerseasieraccesgo subsurfacéce, and
thereforewater,thanif theyhadto excavatahegritty ice-rich“ r e g dslurfaderbbble)at
theactuallunarpoles.(SETI Institute,Mars Institute)

CubeSatgor huntingsecretsn lunardarknesg22 January2018

Imaginesendinga spacecrafthesizeof anairline cabinbagto the Moon. Whatwould you
haveit do?ESAissuedhatchallengeto Europeaneamdastyear,andtwo winnershave
now beenchosenThe LunarMeteoroidimpactOrbiter,or Lumio for short,would circle over
thefar sideof the Moon to detectbrightimpactflashesduringthelunarnight, mapping
meteoroidbombardmentastheyoccur.Theother,the LunarVolatile andMineralogy
MappingOrbiter,or VMMO, would focuson a permanentlyshadowedraternearthelunar
southpole,searchingut depositof waterice andothervolatilesof interestto future
colonistswhile alsomeasurindunarradiation.(ESA)

SATURN AND MOONS

Cassinifinds Saturnmoonhas'sealevel'like Earth(17 January2018)

Ti t aeadolow aconstanelevationrelativeto T i t gravitatonalpull -- justlike

E a r ibdeansSmallerlakeson Titan, it turnsout, appeaiat elevationsseeralhundredfeet,
or metershigherthanT i t aealévsl. Lakesathigh elevationarecommonlyfoundon

Earth. Thehighestiake navigableby largeships,Lake Titicaca,is over12,000feet[3,700
metersjabovesealevel. Thenewstudysuggestshatelevationis importantbecausd i t a n
liquid bodiesappearto be connectedinderthe surfacein somethingakin to anaquifersystem
at Earth.Hydrocarbonsappeato beflowing underneatfl i t aunfacesimilarto theway
waterflows throughundergroungborows rock or gravelon Earth,sothatnearbylakes
communicatevith eachotherandsharea commonliquid level. (JPL)

S

Titan topographianapunearthsookiecutterholesin mo o rsurface(17 January2018
The maprevealedseverahewfeatureson Titan, includingnewmountainsnonehigherthan

700meters.Themapalsoprovidesa globalview of the highsandlows of Titanstopagraphy,

which enabledhe scientistdo confirm thattwo locationsin the equatoriakegionof Titan are
in factdepressionthatcouldbeeitherancient,dried seasor cryovolcanicflows. Themap
alsorevealedhatTitanis alittle bit flatter, moreoblae, thanwaspreviouslyknown,which
suggestshereis morevariability in thethicknessof T i t aruastthsinpreviouslythought.
(CornellUniversity)
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SPACE AND MANNED SPACE

Two headsarebetterthanone:ICON & GOLD teamingup to exploreE a r tinterfaseto
spacg4 January2018)

Like Earth,spacehasweather Exceptinsteadof swirling windsanddownpoursof
precipitation spaceneathelis definedby shifting electricandmagnetidfields andrainsof
chargedparticles At thevery beginningof spacestartingjust60 milesaboveE ar t h ' s
surfacet h e alayérsf theatmospheréhatshiftsandchangesn concertwith bothtypesof
weatherTwo newNASA missionsareteamingup to explorethis little-understoodireat h at ' s
closeto homebut historicallyhardto observe The GlobalscaleObservation®f the Limb
andDisk, or GOLD, instrumentaunchesaboarda commerciacommunicationsatellitein
January2018,andthe lonosphericConnectiorExplorer,or ICON, spacecraftaunchedater
in 2018.Togethertheywill providethe mostcomprehensivebservation®f theionosphere
w e ' ewvarhad.(NASA Goddard)

STARS AND STAR CLUSTERS

Supermassivblackholescontrolstarformationin largegalaxies(1 January2018
Compaing the starformationhistoriesof galaxieswith blackholesof differentmassesthere
arestriking differencesThesedifferencesnly correlatewith black hole massandnot with
galacticmorphology size,or otherproperties For galaxieswith the samemassof starsbut
differentblackhole massin the cente, thosegalaxieswith biggerblackholeswerequenched
earlierandfasterthanthosewith smallerblackholes Star formationoccuis overhundredf
millions of years while outburstdrom activegalacticnucleioccurovershortemeriodsof
time. Theprecisenaure of the feedbackrom the black holethatquenchestarformation
remainsuncertain (University of CaliforniaSantaCruz)

Alien megastructureot the causeof dimmingof the'mostmysteriousstarin the universe'
(3January2018

A teamof morethan200researcherked by LouisianaStateUniversity'sTabethaBoyajian,is
onestepcloserto solvingthe mysterybehindthe "mostmysteriousstarin the universe.'KIC
8462852 or "Tabby'sStar,"nicknamedafter Boyajian,is otherwisean ordinarystar,about50
percentiggerandl,000degreehotterthanthe Sun,andaboutl,000light yearsaway.
However it hasbeeninexplicablydimmingandbrighteningsporadicallylike no other.
Severakheoriesaboundo explainthe star'sunusualight patternsjncludingthatanalien
megastructures orbiting the star. Theteamfoundthatthe stargot muchdimmerat some
wavelengthshanat others.Dustis mostlik ely thereasonwhy the star'slight appeargo dim
andbrighten.Thenewdatashowsthatdifferentcolours of light arebeingblockedat different
intensities.Therefore whatevelis passingetweerusandthe staris not opaqueaswould be
expectedrom aplanetor alienmegastructure

(Pennsylvanig&tateUniversity)

Weighingmassivestarsin nearbygalaxyrevealsexcesf heavyweightg5 January2018
Massivestarsareparticularlyimportantfor astronomerfecausef their enormousnfluence
ontheir surroundings hey canexplodein spectaculasupernovaatthe endof theirlives,
forming someof the mostexoticobjectsin the Universe neutronstarsandblack holes.
Scientistshavenot only beensurprisedoy the sheemumberof massivestars but alsothat
their IMF is denselysampledup to 200solarmassesUntil recently,the existenceof starsup
to 200solarmassesvashighly disputal, andthe studyshowsthata maximumbirth massof
starsof 200-300solarmassesppeardikely.(University of Oxford)
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Iron-rich starshostshorterperiodplands (9 January2018

Using SDSSdata,theyfoundthatstarswith higherconcentrationsf iron tendto hostplanets
thatorbit quite closeto their hoststar, oftenwith orbital periodsof lessthanabouteight days
while starswith lessiron tendto hostplanetswith longerperiodsthataremoredistantfrom
their hoststar.Furtherinvestigationof this effectmayhelpusunderstandhefull varietyof
extrasolaplanetarysystemsn our Galaxy,andshedlight on why planetsarefoundwhere
theyare.

ASU astronomer$o build spacetelescopéo explorenearbystars(10 January2018
Scientistsaregoingto studythe habitabilityandhigh-energyenvironmentaroundstarsM
dwarf stars,aimingto showthatsmallspacetelescopeike SPARCScananswelbig science
guestionsThestarsthat SPARCSwill focuson aresmall,dim, andcool by comparisorto
thesun.Havinglessthanhalf the sun'ssizeandtemperaturethey shinewith barelyone
percenits brightnessThe choiceof targetstarsfor SPARCSmight seemcounterintuitive If
astronomerarelooking for exoplanetsn habitableenvironmentswhy botherwith starsthat
aresodifferentfrom the sun?An answeiiesin thenumbersM dwarfsareexceedingly
common.Theymakeup threequartersof all the starsin our Milky Way galaxy,
outnumberingurtlike stars20to 1. AstronomerdavediscoveredhatessentiallyeveryM
dwarf starhasat leastoneplanetorbiting it, andaboutonesystemin four hasarocky planet
locatedin the star'shabitablezone.Thisis the potentiallylife-friendly regionwhere
temperatureareneithertoo hot nortoo cold for life aswe know it, andliquid watercould
existonthe planet'ssurface (Arizona StateUniversity)

How massivecanneutronstarsbe?(15 January201§
With anaccuracyof afew percentthe maximummassof nonrotatingneutronstarscannot
exceed.16solarmasses(GoetheUniversity Frankfurt)

Neutronstarmergeryieldsnewpuzzlefor astrophysicist§18 January2018
Theafterglowfrom the distantneutronstarmergerdetectedast Augusthascontinuedo
brighten muchto the surpriseof astrophysiciststudyingthe aftermathof the massive
collisionthattook placeabout138million light yearsawayandsentgravitationalwaves
rippling throughthe universe New observationsrom N A S Adrbéting Chandrax-ray
Observatoryndicatethatthe gammaray burstunleashedby the collisionis morecomplex
thanscientistanitially imagined.(McGill University)

Astronomersreatefirst detailedimagesof surfaceof giantstar(22 January2018

An internationakeamof astronomersiasproducedhefirst detailedimagesof the surfaceof
agiantstaroutsideour solarsystemyeveaing a nearlycircular,dustfree atmospherevith
complexareasof moving material,knownasconvectioncellsor granulesaccordingo a
recentstudy. The giantstar,namedrtGruis, is oneof the starsin the constellationGrus(Latin
for the crane atype of bird), which canbe observedn the southerrhemisphereAn evolved
starin thelastmajor phaseof life, TEGruisis 350timeslargerthanthe Sunandresembles
whatour Sunwill becomeattheendof its life in five billion years.Studyingthis stargives
scientistansightaboutthefuture activity, characteristicandappearancef the Sun.
Convectionthetransferof heatdueto the bulk movemenbf moleculeswithin gasesand
liquids, playsamajorrole in astrophysicaprocessesuchasenergytransport,pulsationand
winds. The Sunhasabouttwo million convectivecellsthataretypically 2,000kilometers
acrossputtheoristshelievegiantandsupergianstarsshouldonly haveafew large
convectivecellsbecaus®f theirlow surfacegravity. Determiningthe convectionproperties
of mostevolvedandsupergianstars suchasthe sizeof granuleshasbeenchallenging
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becauseheir surfacesarefrequentlyobscuredy dust.In this study,theresearchers
discoveredhe surfaceof thegiantstar, 1Gruis hada complexconvectivepatternandthe

typical granulemeasured..2x 1011 metershorizontallyor 27 percentof the diameterof the
star.(GeorgiaStateUniversity)

StellarmagnetismWhats behindthe mostbrilliant lights in the sky?(30 January201)

Spacephysicistsat University of Wisconsin Madisonhavejustreleasedinprecedentedetail
on abizarrephenomenothatpowersthe northernlights,solarflaresandcoronalmass
ejectiongthebiggestexplosionsn our solarsystem).Thedataon so-called magnetic

reconnectioncamefrom a quartetof newspacecrafthatmeasureadiationandmagnetic

fieldsin high Earthorbit. Magneticreconnetion s difficult to describeputit canbeloosely
definedasthe mergerof magnetidields thatreleasesinastonishingamountof energy.

Magneticreconnectiomemainsmysteriousespedlly sinceit breaksthestandardaw
governingchargedarticles,or plasma.-The scientistausedthe Magnetospher#ultiscale
satellitewhenit passedhroughthe pointwherethe solarwind meetsEarths magnetidield.

Thedataclearlyshowthatelectronssuddenlyceasdo follow magnetidields andzoomoff in
anotter direction,corkscrewingandturning. The activity confirmedthetheoretical
description®f magneticeconnectionBut it violatedthe standardaw governingthe
behaviourof plasmascloudsof chargedparticlesthatcomprise for example the solarwind.
The' p | arezeran| a sayselectronsandmagnetidields haveto movetogetheralways,
andsuddenlythatdoesnot apply. (University of WisconsinMadison)

SUN.

NASA team studies middlaged Sun by tracking motion of Mercy8 January 2018)
Like thewaistbandbf a couchpotatoin midlife, the orbits of planetsin our solarsystemare
expandinglt happendecausehe S u ngrasitationalgrip graduallyweakensasour starages
andlosesmassNow, ateamof NASA andMIT scientistshasindirectly measuredhis mass
lossandothersolarparameterdy looking atchangesn Me r ¢ uorbiy. Thenewvalues
improveuponearlierpredictionsby reducingthe amountof uncertaintyT h a éspesially
importantfor therateof solarmasdoss,because t rélagedto the stability of G, the
gravitationalconstantAlthough G is considered fixed numberwhetheri t réally constant
is still afundamentafuestionin physics.(NASA Goddard)

TECHNOLOGY

SierraNevadaC o r p o r Rréam@haserspacecrafpassesnajorNASA milestoneafter
free-flight test(5 January2018
SierraNevadaCorporations (SNC) DreamChaseprogrampassed major NASA milestone

for its CommercialCrew IntegratedCapability(CCICAP) contractwith the completionof a
successfuFreeFlight test,which producedsubsonidlight andlandingperformancelata.
Milestone4B validatedthes p a ¢ e designfortasageandreliablereturnof cargoservices
to Earththrougha gentlerunwaylanding,signalingthe programis onestepcloserto orbital
operationsThe DreamChasemill goto the spacestationfor atleastsix cargoresupply
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missionsstartingin 2020undera separateontractN A S ACommerciaResupplyServices
2 (CRS2).(SierraNevadaCorporation)

W. M. Keck Observatorachievedirst light with NIRES (5 January2018

NIRES (NearInfraredEchelletteSpectrometgris expectedo be oneof the mostefficient
singleobject,nearinfraredspectrographen aneightto tenmetertelescopegesignedo
studyexplosive,deepsky phenomenauchassupernova@andgammaray bursts,a capability
thatis in highdemandThepowerof NIRESis thatit cancoverawholespectrarange
simultaneouslyvith oneobservationl t acressdispersedgpectrograplthatworksin the
infraredfrom wherethevisual cutsoff outto 2.4 micronswherethe backgroundrom the
thermalemissiongetssevereBecauseNIRESwill beonthetelescopeatall times,its
specialtywill becapturng Targetsof Opportunity(ToO)— astronomicabbjectsthat
unexpectedigo* b o oTis capabilityis now moreimportantthanever,especiallywith the
recentdiscoveryannouncedctoberl6, of gravitationalwavescausedy the collision of
two neutronstars.For thefirst time in history,astronomeraroundtheworld detectedoth
light andgravitationalwavesof this event,triggeringa newerain astronomyWith its high-
sensitivity, NIRESwill alsoallow astronomer$o observeextremelyfaint objectsfoundwith
the SpitzerandWISE infraredspaceelescopesSuchancientobjects like high-redshift
galaxiesandquasarsgangive cluesaboutwhathappenegust afterthe Big Bang.NIRES
arrivedat Keck Observatoryn April. It will beavailableto the Keck Observatoryscience
communityin February(W. M. Keck Observatory)

First ELT mainmirror segmentsuccessfullycast(9 January2018

Thefirst six hexagonaskegments$or themainmirror of E S OExremelyLargeTelescope
(ELT) havebeensuccessfullycastby the GermancompanySCHOTTat their facility in
Mainz. Thesesegmentsvill form partsof theE L T 39gnetremainmirror, whichwill have
798 segmentén totalwhencompletedThe ELT will bethe largestopticaltelescopeén the
world whenit seedirst light in 2024.(ESO)

ArianespacandArianeGroupkick off productionfor thefinal Ariane5 launchers

(9 January2018

ArianeGroupandits Arianespaceaubsidiaryhaveannounce@norderfor 10 Ariane5 ECA
launchersThe 10 laund vehiclescoveredoby this will be deployedfrom the GuianaSpace
Centerbeginningin 2020,comingafterthelaunchesf 18 Ariane5sorderedn 2013 This
productionorderrepresents total valueof morethanonebillion eurosfor the European
spacendustry, involving morethan600 companiesn 12 Europearcountriesincluding 350
smallandmediumsizedenterprisesTheo r d sizeis alignedwith therampup for the
nextgeneratiomriane 6, which is scheduledo makeits first flight in mid-2020,reaching
full capacityin 2023.(ArianeGroup)

NASA teamfirst to demonstrateX-ray navigationin spacg11 January2018

In atechnologyfir st,ateamof NASA engineerdhiasdemonstratefully autonomous(-ray
navigationin spacea capabilitythatcouldrevolutionizeN A S Adbisity in thefutureto pilot
roboticspacecrafto thefar reache®f the solarsystemandbeyond.The demonstration,
whichtheteamcarriedout with anexperimentalledStationExplorerfor X-ray Timing and
NavigationTechnologyor SEXTANT, showedthatmillisecondpulsarscould be usedto
accuratelydeterminehelocationof anobjectmovingat thousand®f miles perhour in
spacesimilarto how the Global PositioningSystemwidely knownasGPS,provides
positioning,navigation,andtiming servicego userson Earthwith its constellatiorof 24
operatingsatellites(NASA Goddard)
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ICEYE launchesworld'sfirst SAR microsatellite (12 January2018

ICEYE, theleaderin syntheticapertureadar(SAR) technologyfor microsatellitegroviding
expandeaccesgo reliableandtimely earthobservatiordata,todayannouncedhe
successfulaunchof its proofof-conceptsatellitemission,ICEYE-X1, on ISRO'sPSLV-C40
rocket.Thesucces®f thelaunch,from SatishDhawanSpaceCenterin India, distinguishes
ICEYE-X1 astheworld'sfirst microsatelliteequippedvith syntheticapertureadar(SAR) to
everbedeployedn spaceandasFinland'svery first commerciakatellite.Making further
history, ICEYE hasalsosuccessfullyestablishedommunicationsvith the 70 kg satelliteat
5:20AM GMT now in orbit, signaling the nextstepin the mission'ssuccess(ICEYE)

ESA andChinateamup on typhoontargetingimager(17 January2018

ESA hasteamedup with the ChineseAcademyof Sciencego testaninstrumentcambleof
peeringdownfrom orbit throughdensecloudsandrain to soundthe depthsof typhoonsand
storms.(ESA)

First ICEYE-X1 radarimagereleased17 January2018

A syntheticapertureradar(SAR) instrumentsendsts own radiowavesto theground,
creatinganimagefrom the energythatscatterdackto theinstrument Giventhis, SAR
sensorganprovideimagingof the Earthduringbothdayandnight, regardles®f cloud cover
andweathercondition.ConventionalSAR satellitestypically weighin excesof 1000kg due
to theamountof instrumentatioron board.ICEYE-X1is| C E Y #ist satellitemission.
Both the satellitebusandthe SAR instrumentweredevelopedandintegratedoy ICEYE.
ICEYE-X1 is asignificantshift in sizefrom traditionalSAR satellites allowing the
technologyto be condensedhto a satelliteweighingunderl00kg. Thisin turnenables
launchinga constellatiorof manysatellites ratherthanonly afew. (ICEYE)

Firstignition for Europe'snostpowerfulrocketengine theVulcain 2.1 (23 January2018
ThenewVulcain 2.1 enginewhichis setto carrythe new EuropeariauncherAriane 6 into
spacean 2020,is intendedo achievegreaterefficiencyatlower costs(DLR)

Microbesmayhelpastronaut$ransformhumanwasteinto food (25 January2018
Humanwastemayonedaybea valuableresourcdor astronaut®n deepspacemissions.
Now, a PennStateresearchieamhasshownthatit is possibleto rapidly breakdownsolid and
liquid wasteto grow food with a seriesof microbialreactorswhile simultaneously
minimizing pathogergrowth. (PennState)

Pat Williams January 2018
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