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AlthoughHigh-VelocityClouds(HVCs)werealreadydiscoveredin 1963byMuller, OortandRaimund,their
natureis discussedcontroversiallyuntil today. HVCs aregasclouds,in which thebaryonicmatterconsists
mainlyof neutralatomichydrogen.Theyhaveradialvelocities,whicharenotconsistentwith asimplegalactic
rotationmodel.Boththeoriginandthespatialdistributionof theHVCsarestill unknown.Themainreasonfor
this is thedifficulty to determinethedistanceof HVCs.A subclassof theHVCs aretheso-calledCompact
High-Velocity Clouds(CHVCs),which wereidentifiedby Braun& Burtonin 1999.CHVCsaredefinedby
their small angulardiameterof < 2° FWHM. They arespatiallyandkinematicallyisolatedfrom the gas
distributionin theirenvironment.
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Thebasisof ouranalysisaretheParkesandATCA 21-cmdataof two CHVCs(HVC 297+09+253andHVC
291+26+195),whichwereobservedbyBr  nsetal.(2005)in theframeworkof anHI surveyof theMagellanic
System.Thevelocityresolutionof theParkesdatais1km/sandfor theATCAdata0.8km/s.

Theobservationsof thetwocloudswith asingle-dishtelescopeontheonehandandwith aninterferometer
on theotherhandmakesit possibleto analyzethetotalHI massesandtheextendedstructuresaswell asthe
small-scalestructureswithin theclouds.
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TheParkesdata
Fig.1 showscolumndensitymapsof thetwo CHVCs,basedontheParkesdata.Theinvestigationof theline
profiles revealsthe presenceof two line componentsin the spectraof HVC 297+09+253,which can be
identifiedwith acoldandawarmgasphase(Fig.2).

The two gasphasesare partly spatially separatedfrom eachother. Fig. 3 showsthe column density
distributionof thebroadandthenarrowlinecomponentalongthemajoraxisof HVC 297+09+253.

Both the distributionof the physicalparametersaswell as the morphologicalasymmetryin position-
velocityspaceshowsthatHVC 297+09+253revealsadistincthead-tailstructure.Thepresenceof ahead-tail
structurecanbeexplainedby aninteractionof theCHVC with anambientmedium.Dueto friction forces,the
diffusegascomponentmaybestrippedoff thecoldcompactcoreandform thetail. HVC 291+26+195shows
onlyacoldgasphase.

Fig. 1: ColumndensitymapsofHVC297+09+253( ) andHVC291+26+195( ) observed
with theParkestelescope.Thecontoursrangefrom1·10 up to 4 cm in stepsof 5 andfrom
2 upto in stepsof2 respectively.TheHPBWoftheParkesbeamof14.1' isshownin
bothfigures.
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Fig. 2: OneSpektrumof theParkesdataofHVC297+09+253.Apparentlythereisasuperpositionofanarrow
anda broadline component.Wefittedtwogaussiansinto thespectrum.Theresultingfit ( ) is alsoshown
in thisfigure.
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TheATCAdata
Theinvestigationof thetwo cloudswith theATCA revealsthepresenceof coldcompactclumpswithin both
clouds(Fig.4).Theseobservationsareconsistentwith theconceptof amultiphasestructureof HVCs.Thecold
clumps(CNM) are embeddedin the diffuse,warm gas(WNM). Becauseof the small line widths of all
investigatedclumps( = 2...4 km/s) we obtain a strong limit for the kinematic temperaturewith
20K < <300K.
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Fig. 3: : Cutalongthemajoraxisof HVC297+09+253. : Columndensitydistribution
alongthemajoraxisofHVC297+09+253for thecoldandthewarmgasphase.
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Fig. 4: Columndensitymapsof thetwoCHVCsobservedwith theATCA. : HVC297+09+253.The
contoursrangefrom5 to3 in stepsof5 . : HVC291+26+195.Thecontours
rangefrom2 to1.2 in stepsof2 . TheHPBWof theATCAbeamsare58.6'' × 36.2'' and
74.6'' × 38.4''.

Left panel
Rightpanel·10 ·10 cm ·10 cm

·10 ·10 cm ·10 cm
19 20 -2 19 -2

19 20 -2 19 -2

SinceHVC 297+09+253showsclear signsof a
ram-pressureinteractionwith anambientmedium,
it is possiblethatthecoldcompactclumpsarealso
generatedby an interaction.Theclumpscanonly
befoundin theheadof thecloud(Fig.5).Thismay
indicate that the highest ram-pressureoccurs
alongtheleadingedgeof theCHVC.Localdensity
fluctuationsin combinationwith coolingprocesses
maythenform thecold compactclumps.Thefact
that HVC 291+26+195also showscold clumps,
although no diffuse component is observed
suggestsan interaction of this cloud with an
ambient medium. Maybe the diffuse warm
componentwas alreadystrippedoff. Its density
may be so small that it falls below the detection
limit of theParkesdata.

Fig. 5: Column densitymap of HVC 297+09+253
observed with Parkes. Overlaid are contours of
HVC 297+09+253(

) fromtheATCAdata.
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Evidencefor anassociationof bothCHVCs
with theLeadingArm
Both cloudsshowevidencefor anassociationwith theLeading
Arm (LA) in positionaswell asin velocity. Fig. 6 displaysthe
velocity mapof a part of the MagellanicSystem(MS). In the
south-easternpartof LA II theobservedvelocity rangeis =
265...300 km/s (289° < < 293°, 6° < < 13°). Thus,HVC
297+09+253deviatesby only 10-15km/sfrom thevelocitiesof
LA II. In thesoutheasternareaof LA II we observea velocity
dispersionof thegasof 10km/s.
HVC 291+26+195lies exactly in the velocity range of the
northernpartof LA II (190km/s< < 275km/s).Therefore,it
is possibleto speculateabout an origin of the clouds in the
interactionof theLeadingArm with theMilky Way. Ontheother
handit ispossibletoestimatethedistancesof thesetwocloudsto
40-60kpc.Thisdistancerangeis predictedby simulationsof the
MS (e.g.Yoshizawa& Noguchi,2003).If thetwo CHVCshave
the sameorigin as the Leading Arm the observedhead-tail
structureandthecold clumpscouldpossiblybeexplainedby a
ram-pressureinteractionof thecloudswith thegasin theouter
partsof theMilky Way.
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Fig. 6: The figure displays the velocity
map ( ) of a part of the Magellanic
systemfor the velocity range 150...350
km/s.Themapshowsthethreecomplexes
LA I, LA II andLA III whichbelongto the
LeadingArm.Thedatawereobservedwith
the Parkes telescopeand processedby
Br  nsetal. (2005).
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A lowerdistancelimit for thetwo cloudscanbeobtainedby comparingthepressureof someof theclumpsof
theCHVCsasafunctionof distancewith thepressureof thesurroundingMilky Waygas(Fig.7). In orderto
investigatehowthepressurechangesalongthelineof sightwithin theMilky Way,atooldevelopedbyKalberla
(2003)wasused.A modelof theMilky Wayis thebasisfor thistool.Thelowerdistancelimit for all clumpsof

>15kpcresultingfromthismethodisconsistentwith aconnectionof bothcloudswith theLeadingArm.
Basedon theseresults,a distanceof thecloudsof 50 kpc is assumed,sothatwe canestimatedistance-

dependentphysicalparameters(mass,particlenumberdensity, pressure).A comparisonof thetotalHI masses
resultingfor theParkesandATCAdataof bothCHVCsrevealsthattheATCAdetectedonly36%of themassof
HVC 297+09+253.Thisresultshowsthatthediffuseexpandedgasphaseconstitutesamajorpartof thetotal
HI mass.Themasscomparisonfor HVC 291+26+195confirmstheobservationthatnotmuchdiffusegasis
presentin thiscloud.TheATCAdetects95%of themasswhichwasmeasuredwith Parkes.
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Fig. 7: Pressure variation as a function of the distancefor two cold clumpsin HVC 297+09+253and
HVC 291+26+195and for thegasof theMilky Way derivedfroma modeldevelopedby Kalberla (2003).

: ClumpA of HVC 297+09+253andthemodel. : ClumpA of HVC 291+26+195in
comparisonwiththemodel.
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BothCHVCsrevealacomplexstructureandshowsignsof aninteractionwith anambientmedium.Theclouds
showcoldcompactclumpswhichin caseof HVC 297+09+253areembeddedin adiffusewarmenvelope.We
foundevidencefor anassociationwith theLeadingArm whichallowsustorestrictthedistanceof theCHVCs.

Hydrodynamicalsimulationswouldhelpustolearnmoreaboutthegenerationof coldcompactclumpsasa
resultof aninteractionof CHVCswith anambientmedium.
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