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Intr oduction

AlthoughHigh-Velocity Clouds(HVCs)werealreadydiscoveredn 1963by Muller, OortandRaimundtheir
natureis discussedaontroversiallyuntil today HVCs aregasclouds,in which the baryonicmatterconsists
mainlyof neutralatomichydrogenTheyhaveradialvelocities whicharenotconsistenwith asimplegalactic
rotationmodel.Boththeorigin andthespatialdistributionof theHVCsarestill unknown Themainreasorfor

this is the difficulty to determinethe distanceof HVCs. A subclasof the HVCs arethe so-calledCompact
High-Velocity Clouds(CHVCs),which wereidentifiedby Braun& Burtonin 1999.CHVCsaredefinedby

their small angulardiameterof 6 < 2° FWHM. They are spatiallyandkinematicallyisolatedfrom the gas
distributionin theirenvironment.

Properties of the two CHVCs
TheParkeslata

Fig. 1 showscolumndensitymapsof thetwo CHVCs,basednthe Parkesdata.Theinvestigatiorof theline
profiles revealsthe presenceof two line componentsn the spectraof HVC 297+09+253which canbe
identifiedwith acoldandawarmgasphasgFig. 2).

The two gasphasesare partly spatially separatedrom eachother Fig. 3 showsthe column density
distributionof thebroadandthenarrowline componenalongthemajoraxisof HVC 297+09+253.

Both the distribution of the physicalparameteraswell asthe morphologicalasymmetryin position-
velocity spaceshowsthatHVC 297+09+253evealsadistincthead-taistructure Thepresencef ahead-tail
structurecanbeexplainedoy aninteractionof the CHVC with anambientmedium Dueto friction forces the
diffusegascomponentaybestrippedoff thecold compactoreandform thetail. HVC 291+26+19%hows
onlyacoldgasphase.

Data acquisition

Thebasisof ouranalysisarethe ParkesandATCA 21-cmdataof two CHVCs(HVC 297+09+253ndHVC
291+26+195)whichwereobservedy Briinsetal. (2005)in theframeworkof anHI surveyof theMagellanic
SystemThevelocityresolutiorof theParkesiatais 1 km/sandfor theATCAdata0.8km/s.
Theobservationsf thetwo cloudswith asingle-disttelescop@ntheonehandandwith aninterferometer
ontheotherhandmakesit possibleto analyzethetotal HI massesndthe extendedstructuresaswell asthe
small-scalsstructuresvithin theclouds.
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Fig. 3: Left panet Cutalongthemajoraxisof HVC 297+09+253.Right panet Columndensitydistribution
alongthemajoraxisof HVC297+09+253for thecoldandthewarmgasphase.

TheATCAdata

Theinvestigationof thetwo cloudswith theATCA revealsthe presencef cold compactlumpswithin both
clouds(Fig.4). Theseobservationareconsistentith theconcepbf amultiphasestructureof HVCs. Thecold
clumps(CNM) are embeddedn the diffuse, warm gas(WNM). Becauseof the small line widths of all
investigatedclumps (Aveyum = 2...4 km/s) we obtain a stronglimit for the kinematic temperaturewith
20K <T;, <300K.

Fig. 1: Columndensitymapsof HVC 297+09+253(left panel) andHVC 291+26+195(right panel) observed
with the ParkestelescopeThecontoursrangefrom 1-101° up to 4-10° cni? in stepsof 5:10'8 cni2 andfrom
2:10upto 1.2-16°cm?in stepof2-108cm?respectivelyTheHPBWoftheParkesbeamof 14.1 is showrin
bothfigures.
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Fig. 4: Columndensitymapsof thetwo CHVCsobservedvith theATCA.Left panet HVC297+09+253.The
Fig. 2: OneSpektrunoftheParkesdataof HVC 297+09+253 Appaentlythereis a superpositiorof a narrow contourgangefrom5-10'°to 3-10P°cmi?in stepof5:10tcn. Right panet HVC291+26+195 Thecontours
anda broadline component\efitted two gaussianénto thespectrumTheresultingfit (green) is alsoshown rangefrom2-104°to 1.2:107° cn?in stepof 210 cm2. TheHPBWoftheATCAbeamsare58.6' x 36.2" and
inthisfigure. 74.6'x 38.4'.

Ram-pressue interaction Leading Arm

SinceHVE 297+09+253showsclear signsof a Evidencdor anassociatiomf bothCHVCs
ram-pressureteractiorwith anambientmedium, . . "

it is possiblethatthe cold compactlumpsarealso g with theLeadingArm 1
generatedy aninteraction.The clumpscanonly 3 Both cloudsshowevidencefor anassociatiowith theLeading . | wcoams X
befoundin theheadof thecloud(Fig. 5). Thismay & T Arm (LA) in positionaswell asin velocity. Fig. 6 displaysthe "

velocity map of a part of the MagellanicSystem(MS). In the ) L
south-easterpartof LA Il theobservedrelocityrangeisvisg= - g
265...300 km/s (289° < | < 293°,6° < b < 13°). Thus,HVC v s 0

indicate that the highest ram-pressureoccurs
alongtheleadingedgeof theCHVC. Localdensity g
fluctuationsn combinatiorwith coolingprocesses g

may thenform the cold compactclumps.Thefact 297+09+253]eviatesy only 10-15km/sfrom thevelocitiesof A "“’“’
that HVC 291+26+195also showscold clumps, LA I1. In the southeasterrareaof LA Il we observea velocity i -
athough no diffuse component is observed dispersiorof thegasof 10km/s. g TR

HVC 291+26+195lies exactly in the velocity range of the
northerrpartof LA Il (190km/s<v, sg< 275km/s).Thereforeijt
is possibleto speculateaboutan origin of the cloudsin the
interactionof theLeadingArm with theMilky Way. Ontheother
handit is possibleto estimatehedistancef thesetwo cloudsto
40-60kpc. Thisdistanceangeis predictedby simulationsof the

MS (e.0.Yoshizawak Noguchi,2003).If thetwo CHVCShave [ m " { Al meuty Al wiihboomeim e
the sameorigin as the Leading Arm the observedhead-tail Lea‘dingArm.Thedatawereobserve(wnh
structureandthe cold clumpscould possiblybe explainedoy a o parkes telescopeand processedby
ram-pressurénteractionof the cloudswith the gasin the outer Briinsetal. (2005).

partsof theMilky Way.

Summary and outlook

BothCHVCsrevealacomplexstructureandshowsignsof aninteractiorwith anambienmedium Theclouds
showcoldcompactlumpswhichin caseof HVC 297+09+25Zreembeddedh adiffusewarmenvelopeWe
foundevidencdor anassociatiomwith theLeadingArm whichallowsustorestrictthedistanceof theCHVCs.
Hydrodynamicasimulationsvouldhelpusto learnmoreabouthegeneratiorof coldcompactiumpsasa
resultof aninteractiorof CHVCswith anambienmedium.

suggestsan interaction of this cloud with an
ambient medium. Maybe the diffuse warm
componentwas alreadystrippedoff. Its density ~ Fig. 5: Column densitymap of HVC 297+09+253
may be so small thatit falls below the detection observedwith Parkes. Overlaid are contours of
limit of theParkeslata. HVC 297+09+253(5-10 to 3-1¢° cmi? in stepsof
5-10°cn?) fromtheAT CAdata.

Fig. 6: The figure displaysthe velocity
map (v sp) of a part of the Magellanic
systemfor the velocity range 150...350

Distance estimation

A lowerdistancdimit for thetwo cloudscanbeobtainedby comparinghepressuref someof theclumpsof
theCHVCsasafunctionof distancewith the pressuref thesurroundingVilky Way gas(Fig. 7). In orderto
investigatehowthepressurehangeslongtheline of sightwithin theMilky Way, atool developedby Kalberla
(2003)wasusedA modelof theMilky Wayis thebasisfor thistool. Thelowerdistancdimit for all clumpsof
d>15kpcresultingiromthismethods consistentvith aconnectiorof bothcloudswith theLeadingArm.
Basedon theseresults,a distanceof the cloudsof 50 kpc is assumedso thatwe canestimatedistance-
dependenphysicalparameterémassparticlenumberdensity pressure)A comparisorof thetotal Hl masses
resultingfor theParkesandATCA dataof bothCHVCsrevealghattheATCA detectednly 36%of themassof
HVC 297+09+253Thisresultshowsthatthediffuseexpandedasphaseconstitutesa majorpartof thetotal
HI massThemasscomparisorfor HVC 291+26+19%onfirmsthe observatiorthatnot muchdiffusegasis
presenin thiscloud. TheATCA detect95%of themassvhichwasmeasuredvith Parkes.
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Fig. 7: Pressue variation as a function of the distancefor two cold clumpsin HVC 297+09+253and
HVC 291+26+195and for the gasof the Milky Way derivedfrom a modeldevelopedy Kalberla (2003).
Left panet ClumpA of HVC 297+09+253and the model.Right panet ClumpA of HVC 291+26+195in
comparisorwiththemodel.




