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A bstract. W estudied 11com pacthigh-velocity clouds(CHVCs)in the

21-cm line em ission ofneutralhydrogen with the 100-m telescope in Ef-

felsberg.W e�nd thatm ostofourCHVCsarenotspherically-sym m etric

as we would expect in case of a non-interacting, intergalactic popula-

tion.Instead,m any CHVCsrevealacom plex m orphologysuggestingthat

they aredisturbed by ram -pressureinteraction with an am bientm edium .

Thus,CHVCsare presum ably located in the neighborhood ofthe M ilky

W ay instead ofbeing spread acrosstheentire LocalG roup.

1. Introduction

High-velocity clouds(HVCs)werediscovered byM uller,O ort,& Raim ond (1963)

in the21-cm lineem ission ofneutralatom ichydrogen (HI).HVCsaregasclouds

which are characterized by high radialvelocitiesincom patible with a participa-

tion in G alactic rotation. Braun & Burton (1999) introduced a subclass of

isolated HVCswith sm allangularsizesoflessthan 2� FW HM .They com piled

a catalog of66 ofthese so-called com pact high-velocity clouds (CHVCs) from

the Leiden/Dwingeloo Survey ofG alactic neutralhydrogen (Hartm ann & Bur-

ton 1997)and proposed thattheirstatisticalpropertieswere consistentwith a

distribution throughout the entire LocalG roup with distances ofthe order of

1 M pc. The typicalsizesofCHVCswould then be ofthe orderof15 kpc with

typicalHIm assesofa few tim es107 M � .

W em apped 11CHVCsfrom theBraun & Burton (1999)and deHeij,Braun,

& Burton (2002) catalogs in 21-cm line em ission with the 100-m telescope in

E�elsberg to validate the resultsofBraun & Burton (1999). The high angular

resolution of90HPBW allowsustoextracttheHIstructureofthese11CHVCsin

m uch m oredetailthan thepreviousLeiden/Dwingeloo Survey data.In section 2

we describe the sam ple selection and data acquisition,section 3 outlines our

m ajorresults,and section 4 includesthesum m ary and conclusions.

2. Sam ple selection and data acquisition

The 11 studied CHVCs were selected on the basis ofearlier,less sensitive Ef-

felsberg observationsby two criteria. They stillhad to be classi�ed asCHVCs

in the im proved catalog by de Heijetal.(2002),and the HIpeak colum n den-

sity ratio between the E�elsberg data and the Leiden/Dwingeloo Survey had
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Figure 1. HI Colum n density m aps of (a) spherically-sym m etric

CHVC 148� 82,(b)head-tailCHVC 040+ 01 and (c)bow-shock shaped

CHVC 172� 60. Contour levels range from N H I = 5 � 1018 cm �2

(1� 1019 cm �2 in (b))in stepsof5� 1018 cm �2 .

to be N E�=N LD S � 3 so thatonly the m ostcom pactCHVCswere selected for

reinvestigation.

In general,each objectwasm apped with 11� 11 spectraon a90grid (beam -

by-beam sam pling). W e reach a sensitivity of �rm s � 50 m K at 2:6 km s�1

velocity resolution. These m apsallow usto investigate the m orphology ofour

11 CHVCsand theoveralldistribution ofradialvelocitiesand linewidthsofthe

HIgas.In addition,weobserved spectraalongan appropriateaxisofeach CHVC

with a longer integration tim e and a sm allerseparation of4:50 or6:40 between

the spectra. Along these deep pro�leswe reach a sensitivity of�rm s � 30 m K ,

allowing usto obtain thecolum n density pro�lein m ore detail.

3. R esults

Table1 sum m arizestheextracted physicalparam etersoftheobserved CHVCs,

derived by �tting a G aussian to the spectrallines.Radialvelocitiesare m ainly

negativewhich issim ply aselection e�ect.Them ean linewidth ofour11CHVCs

is h�vi = 23 � 7 km s �1 , the m ean peak brightness tem perature is hTBi =

1:6� 0:8 K ,and theaveragepeakcolum n densityishN H Ii= (5:3� 1:6)� 1019 cm �2 .

In som ecases,we�nd evidencefortwo distinctgasphasesin thespectrallines,

indicating the existence of a core of cold neutralgas em bedded in a di�use

envelope ofwarm neutralgas.

Am ong the 11 investigated objects, only CHVC 148� 82 appears to be

spherically-sym m etric(�g.1 (a)).Allothercloudshavea m oreorlesscom plex

m orphology. 4 CHVCs reveala head-tailstructure which indicates that their

envelopesofdi�use,warm gasarestripped o� by ram -pressureinteraction with

an am bientm edium .Theconception ofan interaction processisalso supported

by thedistribution ofradialvelocitiesand linewidthsacrossall4 clouds.Fig.1

(b)showsCHVC 040+ 01 asan exam ple fora pronounced head-tailstructure.

Anotherexam pleforahead-tailCHVC isgiven in �g.2(a).CHVC 017� 25

is a relatively com pact object,and its slightly asym m etric shape already indi-

cates thatgas m ight have been stripped o� the cloud,creating a di�use,faint
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Figure 2. CHVC 017� 25. (a) HI colum n density m ap. Contours

range from N H I = 5� 1018 cm �2 in stepsof5� 1018 cm �2 .The dashed

arrow m arkstheposition ofthedeep pro�le.(b)HIcolum n density dis-

tribution ofcold (open circles)and warm (�lled circles)neutralm edium

along the pro�le.

tailin north-western direction.Furtherm ore,CHVC 017� 25 showsa cleartwo-

com ponentstructurein theHIlinepro�les.Spectrallinesseem to disclosea su-

perposition ofanarrow G aussian com ponentofcold gasand abroad com ponent

ofwarm gas.Thecold com ponentshowslinewidthsofabout7 km s�1 FW HM ,

resulting in an upper lim it for the gas tem perature ofroughly 1000 K . The

warm com ponentdiscloses m uch larger line widthsaround 20 km s�1 FW HM ,

indicating an upperlim it for the gas tem perature ofabout 9000 K . Both gas

com ponentscan beinvestigated separately by a G aussian decom position ofthe

spectrallines. Fig. 2 (b)shows the distribution ofHIcolum n densities ofthe

cold (open circles) and warm (�lled circles) gas along the pro�le indicated by

the dashed arrow in �g. 2 (a). O ne can clearly distinguish a com pact cold

core surrounded by an extended,di�use envelope ofwarm gas. Furtherm ore,

the cold core and the warm envelope are spatially separated from each other.

At the south-eastern edge ofthe cloud,only the cold gas can be traced while

the warm gas form s an extended,faint tailin north-western direction. These

resultssuggestthatthedi�useenvelopeofwarm gasiscurrently being stripped

o� thecom pactcold coreofCHVC 017� 25 by ram -pressureinteraction with an

am bientm edium .

Two CHVCsfrom oursam ple show up with a bow-shock shaped structure

which again indicates the existence ofan am bient m edium . Fig. 1 (c) shows

CHVC 172� 60 asan exam ple fora bow-shock shaped object.In both CHVCs,

radialvelocities indicate thatthe gasisdecelerated atthe presum able frontof

the cloud. Atthe sam e tim e,linewidthsincrease,indicating higherturbulence

orheating ofthe gas.Again,these observationscan bestbe explained by ram -

pressureinteraction with a m edium surrounding theCHVCs.

Therem aining 4 CHVCsfrom oursam ple revealan irregularshape.Som e

ofthese irregularcloudshave large radialvelocity gradients,suggesting a rota-

tion.In allcases,theirregularm orphology again indicatesa disturbanceofthe

objects.
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Table1. Physicalparam etersofthe11 observed CHVCs.land bare

the G alactic longitude and latitude ofthe colum n density m axim um ,

vLSR and vG SR the colum n density weighted average radialvelocities

in LSR and G SR fram es,�v the average linewidth (FW HM ),T B the

observed peak brightness tem perature,and N H I the HIpeak colum n

density.

Nam e vLSR vG SR �v T B N H I

(CHVC l� b) (km s�1 ) (km s�1 ) (km s�1 ) (K ) (1019 cm �2 )

CHVC 016.8� 25.2 � 228 � 171 14 3.1 5.6

CHVC 032.1� 30.7 � 308 � 207 30 1.3 6.0

CHVC 039.0� 33.2 � 262 � 147 22 1.6 8.0

CHVC 039.9+ 00.6 � 278 � 137 32 0.7 4.5

CHVC 050.4� 68.4 � 195 � 133 27 1.3 4.7

CHVC 147.5� 82.3 � 269 � 254 22 2.2 8.0

CHVC 157.1+ 02.9 � 184 � 98 22 0.9 3.6

CHVC 172.1� 59.6 � 235 � 219 28 0.9 4.2

CHVC 218.1+ 29.0 + 145 + 27 6 2.8 3.2

CHVC 220.5� 88.2 � 258 � 263 22 1.0 3.7

CHVC 357.8+ 12.4 � 159 � 167 27 1.5 6.4

4. Sum m ary and conclusions

W e showed that 10 ofour 11 investigated CHVCs reveala com plex structure

and that m any of them show signs for ram -pressure interaction with a sur-

rounding m edium .Thisisin opposite to the originalidea ofCHVCsbeing the

gaseous counterparts ofprim ordialDark-M atter halos spread across the entire

LocalG roup. Instead,the observed ram -pressure e�ectsand di�erentdistance

estim ates (W estm eier 2003) indicate that CHVCs constitute a circum galactic

population with typicaldistancesoftheorderof100 kpc.Atsuch distances,the

observed interactionscould becaused by an extended G alactichalogas.Typical

HIm asses ofCHVCs would then be ofthe order ofa few tim es 105 M � with

typicalsizesofabout1kpc.
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