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A bstract. W estudied 11 com pact high-velocity clouds (CHVC s) In the
21-an line em ission of neutral hydrogen w ith the 100-m telescope In E £
feldoerg. W e nd thatm ost of our CHV C s are not spherically-sym m etric
as we would expect in case of a non-interacting, intergalactic popula—
tion. Instead, m any CHV C sreveala com plex m orphology suggesting that
they are disturbed by ram -pressure interaction w ith an am bient m edium .
Thus, CHVC s are presum ably located In the neighborhood of the M iky
W ay instead ofbeing soread across the entire Local G roup.

1. Introduction

H igh-velocity clouds H V C s) were discovered by M uller, O ort, & Rain ond (1963)
In the 21-an line em ission ofneutralatom ic hydrogen H I).HVC sare gasclouds
which are characterized by high radial velocities Incom patible w ith a participa—
tion In Galactic rotation. Braun & Burton (1999) ntroduced a subclass of
isolated HVC swith sn allangular sizes of less than 2 FW HM . They com pikd
a catalog of 66 of these socalled com pact high-velocity clouds (CHVCs) from
the Leiden/D w ingeloo Survey of G alactic neutral hydrogen (Hartm ann & Bur-
ton 1997) and proposed that their statistical properties were consistent w ith a
distribbution throughout the entire Local G roup w ith distances of the order of
1 M pc. The typical sizes 0of CHVC s would then be of the order of 15 kpc w ith
typicalHIm asses ofa fow tines 10’ M

W emapped 11 CHVCsfrom theBraun & Burton (1999) and deH eij, Braun,
& Burton (2002) catalogs in 21-an line em ission w ith the 100-m telescope In
E eldberg to validate the results of Braun & Burton (1999). The high angular
resolution of °HPBW allow susto extract the H I structure ofthese 11 CHVC st
m uch m ore detail than the previous Leiden /D w ingeloo Survey data. In section 2
we descrlbe the sam ple selection and data acquisition, section 3 outlines our
m apr resuls, and section 4 includes the sum m ary and conclusions.

2. Sam ple selection and data acquisition

The 11 studied CHVC s were selected on the basis of earlier, less sensitive E £
feldoerg observations by two criteria. They still had to be classi ed asCHVCs
In the in proved catalog by de Heijet al. (2002), and the H I peak colum n den—
sity ratio between the E elsberg data and the Leiden/D w ingeloo Survey had
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Figure 1. HI Column densiy maps of (@) soherically-sym m etric
CHVC 148 82, (b) head+ailCHVC 040+ 01 and (c) bow -shock shaped
CHVC 172 60. Contour kevels range from Ny = 5 18 an ?
@ 1@ ? ;m ©)) hstepsof5 1 2.

tobeNg =Nipg 3 so that only the m ost com pact CHVC s were selected for
reinvestigation .

In general, each ob ct wasm apped with 11 11 spectra on a 9 grid (beam -
by-beam sampling). W e reach a sensitivity of ms 50 mK at 2% km s?
velocity resolution. These m aps allow us to investigate the m orphology of our
11 CHVC s and the overall distribution of radial velocities and lnew idths of the
H Igas. In addition, we observed spectra along an appropriate axisofeach CHVC
w ith a Jonger integration tin e and a sn aller separation of 4:5° or 6:4° between
the spectra. A Iong these deep pro keswe reach a sensitivity of s 30mK,
allow Ing us to obtain the colum n density pro le In m ore detail.

3. Results

Table 1 sum m arizes the extracted physical param eters of the cbserved CHVC s,
derived by tting a G aussian to the goectral lines. Radial velocities are m ainly
negative which issin ply a selection e ect. Them ean lnew idth ofour11 CHVCs
ishvi= 23 7 kms !, the mean peak brightness tem perature is HTg i =
16 0:8K,and theaverage peak colum n density istNgri= 63 1:6) 18 an 2.
In som e cases, we nd evidence for two distinct gas phases In the spectral lines,
Indicating the existence of a core of cold neutral gas embedded In a di use
envelope of warmm neutralgas.

Among the 11 Investigated ob gcts, only CHVC 148 82 appears to be
spherically-symm etric ( g. 1 @)). A llother clouds have a m ore or less com plex
m orphology. 4 CHVC s reveal a head-tail structure which indicates that their
envelopes of di use, wam gas are stripped o by ram -pressure Interaction w ith
an am bient m edium . T he conogption of an Interaction process is also supported
by the distribution of radial velocities and linew idths across all 4 clouds. Fig. 1
) shows CHVC 040+ 01 as an exam ple for a pronounced head-tail structure.

A notherexam pl fora head+tailCHVC isgiven n g. 2 (@). CHVC 017 25
is a relatively com pact ob gct, and is slightly asym m etric shape already indi-
cates that gas m ight have been stripped o the cloud, creating a di use, aint
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Figure 2. CHVC 017 25. (@) HI column density map. Contours
range from Ngzr=5 18 an ? i stepsof5 18 an ? . The dashed
arrow m arkstheposition ofthe deep pro k. (o) H Iocolum n density dis-
tribution ofcold (open circles) and warmm ( lled circles) neutralm edium
along the pro k.

tail n north-westem direction. Furthem ore, CHVC 017 25 showsa clkartwo—
com ponent structure In the H I line pro les. Spectral lines seem to disclose a su-—
perposition ofa narrow G aussian com ponent of cold gas and a broad com ponent
ofwam gas. T he cold com ponent show s line w idths of about 7km s FW HM ,
resulting In an upper lin it for the gas tem perature of roughly 1000 K. The
wam oom ponent discloses m uch larger line widths around 20 km s ' FW HM ,
Indicating an upper lin it for the gas tem perature of about 9000 K . Both gas
com ponents can be investigated separately by a G aussian decom position of the
spectral lines. Fig. 2 (o) show s the distrbbution of H I colum n densities of the
cold (open circles) and wamm ( lled circles) gas along the pro ke indicated by
the dashed arrow In g. 2 @). One can clearly distinguish a com pact cold
core surrounded by an extended, di use envelope of wamm gas. Furthem ore,
the cold core and the wam envelope are spatially separated from each other.
At the south-eastem edge of the cloud, only the cold gas can be traced whik
the wamm gas form s an extended, faint tail n north-westem direction. T hese
results suggest that the di use envelope ofwam gas is currently being stripped
o the com pact cold core of CHVC 017 25 by ram -pressure interaction w ith an
am bient m edum .

Two CHVCs from our sam pl show up w ith a bow -shock shaped structure
which again indicates the existence of an ambient medium . Fig. 1 (c) shows
CHVC 172 60 as an exam pl for a bow shodk shaped ob gct. In both CHVCs,
radial velocities indicate that the gas is decelerated at the presum able front of
the cloud. At the sam e tim e, linew idths increase, indicating higher turbulence
or heating of the gas. A gain, these cbservations can best be explained by ram -
pressure interaction wih a m edium surrounding the CHVCs.

The rem aining 4 CHVC s from our sam plk reveal an irregular shape. Som e
of these irreqular clouds have large radial velocity gradients, suggesting a rota—
tion. In all cases, the irreqularm orphology again indicates a disturbance of the

ob fcts.
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Tabk l. Physicalparam etersofthe 1l observed CHVCs. land bare
the G alactic Iongiude and latitude of the colum n density m axim um ,
visr and vggsr the colum n density weighted average radial velocities
In LSR and G SR frames, v the average lnew idth W HM ), T g the
cbserved peak brightness tem perature, and Ny the HI peak colum n
density.

Name VLSR VG SR v Ts Npgr
CHVC 1 D) kms') Gms') &ms!') ®) @0¥a ?)
CHVC 0168 252 228 171 14 31 5.6
CHVC 0321 30.7 308 207 30 13 6.0
CHVC 0390 332 262 147 22 1.6 8.0
CHVC 039.9+00.6 278 137 32 0.7 45
CHVC 0504 o684 195 133 27 13 4.7
CHVC 1475 823 269 254 22 22 8.0
CHVC 1571+ 029 184 98 22 0.9 3.6
CHVC 1721 596 235 219 28 0.9 42
CHVC 2181+ 290 + 145 + 27 9 28 32
CHVC 2205 882 258 263 22 1.0 3.7
CHVC 3578+124 159 167 27 15 64

4., Summ ary and conclusions

W e showed that 10 of our 11 Investigated CHVC s reveal a com plex structure
and that m any of them show signs for ram -pressure interaction with a sur—
rounding m edium . This is in opposite to the original idea of CHV C s being the
gaseous ocounterparts of prim ordial D ark-M atter halos spread across the entire
Local G roup. Instead, the cbserved ram pressure e ects and di erent distance
estim ates W estm eler 2003) indicate that CHVC s constitute a circum galactic
population w ith typicaldistances of the order of 100 kpc. At such distances, the
observed interactions could be caused by an extended G alactic halo gas. T ypical
HImasses of CHVC s woul then be of the order of a few times 10° M with
typical sizes of about 1 kpc.
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telescope oftheM P TR (M ax-P lJanck-Institut furR adiocastronom i) atE eldberg.
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