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Abstract. We present a definition of the local void of neutral gas from observations
in the radio frequency window. We question the concept of the Local Bubble in sense
of a more or less spherical volume which is surrounded by a shell of denser gas. The
concept of the Local Bubble is challenged by the discovery of numerous neutral,
dense clouds inside the local void. The search for a “shell” around the suspected

. Bubble has resulted only in inconclusive findings so far. The sample of high latitude
molecular clouds illustrates the situation particularly well. The statistical properties
of their spatial distribution, e.g. the mean distance, seem to fit very nicely to the
spatial extent of the Local Bubble. But a more detailed investigation shows that
the concept of a bubble - in particular an expanding bubble - is not supported.
We suggest that the local void is nothing more than a typical place in an interarm
region of our Galaxy.

Finally, a discussion of the high latitude boundary of the local void does not give
strong evidence for the concept of a bubble, that has once been in rapid expansion
and is still showing signs of interaction with its environment. However, indications
for interactions of IVCs or HVCs with their surroundings are found. These hint
at the presence of a gaseous disk which is much more vertically extended than
previously believed, or at a Galactic wind which may be blowing from the Galactic
neighbourhood of the Sun.

1 Discovery of the Local Void, Some History

A void of neutral material in the interstellar medium (ISM) around the Sun
was discovered by Frisch & York (1983) in studies of nearby early type stars.
In 1968 Bowyer, Field and Mack discovered the soft X-ray background ra-
diation. On the basis of a new extensive data-set McCammon et al. (1983)
proposed that all of the observed soft X-ray radiation was emitted from within
the local void of neutral matter. Their model of a Local Hot Bubble (LHB)
was consistent with all the observations available until the launch of ROSAT
(McCammon & Sanders 1990). The effect of the local void on the H1gas has
been known for many years. The H1column densities projected vertically
onto the Galactic plane show a depression of about 30% right at the loca-
tion of the Sun (see Fig.1). The depression derived at 90° and zp = 400 pc
is about 40% on the north side of the Galactic plane and about 30% on the
southern galactic sky. This difference shows that local void is more prominent
in the northern Galactic plane then in the southern. The plots for different
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sections show the assymetry of the local void with respect to the Sun, in
particular its large extension towards the third galactic quadrant. In fact this
assymetry hints at an interpretation of the local void as a feature which is
related to the local interarm region, the region between the Sagittarius and
the Perseus spiral arms of our Galaxy. If this interpretation is correct, the
solar surroundings were nothing special but a typical place in an interarm
region of our Galaxy. In contrast to this view Snowden et al. (1990) showed

Ny /cosec(b) [10° cm™]

Fig. 1. Vertical projection of the total H1 column density, Nur x sin(b), versus the
path length s through the Galactic layer, ﬁb—, for zp = 400 pc. Positive latitudes
for Nu1 > 0, negative latitudes for Nu1 < 0. S)olid, dotted, dashed and long dashed
lines indicate the first, second, third and fourth Galactic quadrant, respectively. The
low values of Nu; x sin(b) at small path lengths, s, are indicative of the reduced
column densities of the local void.

that this depression can be modelled by assuming that in a constant density
environment H I gas is swept out of the region presently occupied by the local
void. The sweeping mechanism may be a supernova blast wave or a strong
stellar wind. This is the basic idea of the so-called “displacement” model.
If all of the observed soft X-ray emitting plasma is placed in front of the
first Ng1 ~ 10'? cm~2 of H1 column density along the line of sight and if a
constant density and temperature is assumed for that plasma, then a length,
R, of the line of sight through this plasma can be derived for each observed
direction from the emission measure of the plasma. One finds an average
length of R ~ 100 pc for n, ~ 1073 cm™3, consistent with the radius of the
local void.
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2 Clouds Inside the Local Void

The very local clouds (d < 10pc, say), sometimes called the local fluff, are
not discernable in the H121-cm line or any other emission down to sub-mm
wavelengths. Therefore the local fluff is not discussed here. In Table 1 we have
collected some of the important astrophysical parameters of clouds which ap-
pear to be located in the local void. All of the four clouds are seen in H1and
IR emission, one of them (LVC159-34+12, or MBM12) is detected in CO. All
clouds, except LVC159-34+12, display a rather filamentary morphology with
a ratio of the major to the minor axis of about 10 to 1. H1 column densities
are all around Nyp =~ 1-10%0 cm™2 with a rather small velocity dispersion
implying kinetic temperatures of about 100 K or less. Distances of all clouds
except IVC288-34+4 have been derived in two independent ways. First, inter-
stellar absorption lines in stellar spectra constrains the upper-distance limit
_of the cloud; details of these distances can be found in the references given in
the last line of Table 1. Second, soft X-ray radiation transport considerations
can give an independent distance estimate if the X-ray volume emissivity
of the plasma in the Local Bubble is assumed to be constant and if its full
radius at the position of the cloud is known. The distance of 39 pc listed for
LVC88+36-2 is derived from X-ray shadowing assuming a radius of 100 pc for
the Local Bubble in this direction. Interstellar absorption line studies give an
upper limit of 60 pc. Since the radius of the local void is about 100 pc in this
direction, LVC88+36-2 is clearly located inside this void. As for LVC88+-36-
2, it has long been established that LVC159-34+12 (MBM12) is also located
inside the local void. For LVC75+35+5 Kerp & Pietz (this volume) argue

Table 1. Properties of some local clouds. The star denotes quantities derived from
CO line observations all others are based on H121-cm line measurements.

name LVC LVC LvVC IvC

88+436-2 754+35+5 159-34+12  288-34+4
type of radiation Hi, IRAS Hi, IRAS Hi, IRAS, Hi, IRAS

CcO

morphology filamentary filamentary cloud filamentary
size: major X minor axis 5° x 0%5 15° x 2°  1° x 1° 25° x 2°
position angle 45° 45° 0°
Hicolumn density [cm™2] < 1-10% <2-10° ~1-10% 2-10%°
velocity dispersion [kms™'] 1.0 ~ 1.0 ~ 1.5
kinetic temperature, Tkin [K] 120 ~ 120 ~ 10 200
distance, d [pc] 39 50 65 130
total Himass, Mur [Mg] 15 360 30 3000
volume density, nur [cm™?] 80 200 1000 70
pressure £ [Kcm™) 1-10* 2-10* 1-10* 1-10*
references Wennmacher Kerp & Pietz Benjamin  Penprase

1994  this volume et al. 1996 et al. 1997
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from both interstellar absorption lines and from soft X-ray absortion that it
is probably located within the local void. IVC288-34+4 may be inside the
Local Bubble inspite of its rather large distance of 130 pc because the radius
of the bubble is also rather large in this direction.

Using distances, the angular sizes and the observed column densities, the
clouds have the total H1masses given in line 10. Assuming circular symmetry,
average volume densities are given in line 11. The temperature and density
given for MBM12 were derived from molecular lines (Magnani et al ApJ
295,402). From the kinetic temperatures in line 8 and the volume densities in
line 11 one can estimate the pressures given in line 12. The uncertainties of
this estimate for the pressure are enormous. This is so because the line width
may be dominated by turbulence or because the filament is a sheet seen edge-
on rather than a worm-like structure. Then the density, the temperature and
the pressure can be very much smaller. Nevertheless it is striking that the
pressures derived here are all pretty similar and fall in the range of pressures
which are models of the Galactic interstellar medium (e.g. Wolfire et al 1995).

3 The Quest for a Wall of the Bubble

A minimum H1 column density of Ng; < 1-10%°cm™2 is found in various
directions at the high latitude sky. Column densities as low as this represent
gas which is in the form of the so-called intercloud medium. It has a velocity
dispersion of 0 ~ 10kms™!, is rather smoothly distributed on the sky and
follows most closely the distribution of a plane-parallel layer (Mebold 1972,
Falgarone & Lequeux 1973). H1in the form of clouds which are immersed in
this medium dominates at lower latitudes (say b < 40°). In the presence of
clouds the column density is typically more than doubled. These structural
features imply that the local void is rather porous at high latitudes and may
actually be open for dynamical interaction with the Galactic halo.

The most complete review of more than 100 molecular clouds at |b] >
25 deg has recently been published by Magnani, Hartmann & Speck (1996).
From the observed dispersion ¢ ~ 5.9kms~! of the centre velocities of these
clouds the authors derive an average < z > = 87 pc above the Galactic plane.
This corresponds to an average distance of < d > = 105pc which coincides
remarkably well with the average radius of the Local Bubble. Due to the
lack of precise distance determinations is not possible to check whether the
frequency distribution of clouds shows a peak at the radius of the Local
Bubble or whether their space density is constant starting outwards at that
radius. Therefore the coincidence of < d > and the mean radius of the local
void is nothing but a confirmation that we have locally a void of neutral
interstellar material. From the global average of the centre velocities < v >
= —0.3kms™! one can conclude that there is no significant expansion of
these clouds. There is no indication that the concept of an expanding bubble
applies to the void around the Sun.
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The distribution of clouds on the sky shows a remarkable absence of molec-
ular clouds at |b| > 60°. This could mean that the polar region is the place
of a break-out of the LB into the halo of our Galaxy. If this were so, then we
have to explain the fact that we do not see a coherent low column density
structure in high Galactic latitudes. Rather we see various clouds or cloud
complexes which we do not expect to find within the breakout region of a
local Supernova event. This makes the concept of a bubble suspicious, once
more.

Finally in this section we like to mention the structure of the ISM in the
so-called Hercules Region (Lilienthal et al. 1992). This is a region bounded
by 40° < I < 70° and 35° < b < 55°. Distance estimates from interstellar
absorption lines of the Hiclouds in this region indicate excessive distance
variations (some larger than a factor of two) on angular scales of a few de-
grees. This implies structures in 3-D space which resemble the finger of God,

_pointing to you and telling you that you are wrong! Here we can definitely
state that a wall of the Local Bubble can not be found!

4 HiFeatures Beyond the Local Void

4.1 IVCs with Molecular Emission

There is a class of clouds in high latitudes, the so-called intermediate-velocity
clouds (IVCs, —15 > wvrgr > —100kms™!), which are most likely located
outside the local void and frequently show signs of dynamical interaction
with the plasma in the Galactic halo or the interface of the halo and the
disk (Wesselius & Fejes 1973, Tenorio-Tagle & Bodenheimer 1988, Kuntz &
Danly 1996, Moritz et al. 1997). There are three IVCs which show molecular
line emission, IVC 924-38-22, IVC 135+53-45, and IVC 211+63-38.7. The first
two of these are closely associated with HVCs, i.e. high latitude H1clouds at
velocities |vLsr| > 100kms™! and thus are candidates for an interaction of
the kind specified before.

IVC 135+53-45 is part of the largest IVC complex in the north galactic
hemisphere is the so-called IVC-arch (see Kuntz & Danly 1996). Interstellar
absorption line studies indicate a distance of up to 1.7kpc. IVC 92+38-22
which is frequently called the Draco Cloud (e.g. Mebold et al. 1985, Herb-
stmeier et al. 1996) is one of three high latitude molecular clouds which
is found at intermediate negative velocities (Magnani, Hartmann & Speck
1996). Its distance is in dispute with estimates ranging between 300 pc and
800 pc (Lilienthal et al. 1991, Mebold et al. 1985). There are two particularly
interesting aspects of IVC 92+38-22: first, it was the first interstellar cloud
that revealed an X-ray shadow in the 1/4 keV soft X-ray background (Snow-
den et al. 1991). This can be used to derive the molecular hydrogen content
in IVC 92+38-22. Second, it has a steep velocity gradient perpendicular to
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the boundary facing the Galactic centre. This is indicative of an interaction
whose nature is not understood up to now.

Our group has studied the X-ray shadows of IVC 92+38-22 to derive a new
and independent estimate of the so-called X-factor X = -JYW%%Z. This ratio is
frequently used for the conversion of the }2CO(1 — 0) line integral into col-
umn densities of molecular hydrogen Hj. If this factor were strongly variable
through-out the Galaxy, column densities of molecular hydrogen derived from
this factor would be very unreliable. From the IRAS 100um intensities, I;gq,
observed CO- and H1lines, and the assumption that the 100um intensity is
a linear measure of the total column density of hydrogen nuclei. Herbstmeier
et al. (1993) find values in the range (0.02-10%° < X < 0.26)-10%0 g
This is more than a factor 10 smaller than the standard X-factor of X =
2.4-10%° ng'—?;fs—z_—f Moritz et al. (1997) analyze the anti-correlation of the soft
X-ray count rate versus observed H1 column density Ny or I199. They find
absorbing column densities which are more than twice as large as the ob-
served Npi. At the edge towards low galactic latitudes and longitudes, up
to 70% of the total neutral hydrogen is in molecular form. They also find
an FIR emissivity per hydrogen nucleon of about 1.0 - 10720 MJysr—! cm?,
which is constant through out the Draco cloud. In contrast, the FIR emis-
sivity per H1 atom varies strongly across the Draco cloud. From these results
the authors derive X-factors in the range (0.17 < X < 0.52) %, val-
ues which are larger than those found by Herbstmeier, Heithausen & Mebold
(1993) but which are still much smaller than those found for molecular clouds
in the Galactic plane.

Moritz et al. (1997) find that the emission measure of the X-ray gas behind
the Draco cloud is about 5 times larger than that of the Local Bubble if
plasma temperatures of T ~ 103K and T ~ 10%8%K are adopted for the
background and the Local Bubble, respectively. Taking into account that the
Draco clouds are located out of the Galactic disk, the large emission measure
of the background is unequivocal evidence for a bright Galactic X-ray corona.

The second aspect of particular interest are sharp velocity gradients. In
the Draco cloud is a steep velocity gradient of >~ 1kms™! arcmin™! perpen-
dicular to the steep edge facing the Galactic center direction (see Herbstmeier
et al. 1996). This gradient, which could only be found with the high angular
resolution provided by H1aperture synthesis observations with the WSRT
and the VLA, shows up consistently for more than 2° along this edge. It may
be caused by ram-pressure decelleration of the Draco cloud while it is pen-
etrating the lower Galactic halo on its way towards the disk. The material
exerting the ram pressure is either the intercloud HIgas located e.g. in the
Lockman layer (Dickey & Lockman 1990) or else the ionized medium of the
Reynolds layer (Reynolds 1991). Alternatively this gradient may be caused
by a Galactic wind rising from the disk at high speed (e.g. Kahn 1989).

IVC135-+54-45 is the second of the high latitude intermediate-velocity
clouds which shows molecular line emission, is associated with an HVC, and
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shows an X-ray shadow. Benjamin et al. (1996) derive the distance to this
cloud complex as d = (355 + 95) pc, which corresponds to |z| = (285 +
75) pc. Estimating the effects of extinction, the most likely value could be
as low as d = 240pc. This distance puts the X-ray emission behind a total
estimated atomic mass of 1600 M. The molecular mass of the cloud core,
G 135.3+54.5, is probably much smaller.

Some evidence for an interaction of HVC 133+55-120 with this IVC has
been derived by Weiss (1997) from H1aperture synthesis observations ob-
tained with the WSRT. These data show a very close positional association
of IVC and HVC and an orientation of the filamentary structure of the IVC
H1emission which is suggestive of shocks located in the interface region be-
tween IVC and HVC. Also, the HVC shows a velocity gradient at one of its
edges which appears to connect the emission of HVC to the velocity of the
IVC. We call this phenomenon “velocity bridge” and interpret it as evidence

" for a decelleration of the HVC during the course of its approach towards
the Galaxy (see below). The nature of the decellerating agent appears rather
unclear at the moment.

Recent CO line observations of IVC 1354-54-45 carried out with the Pico
Veleta 30-m telescope by Weiss, Mebold & Heithausen (in prep.) indicate
that the CO line intensities are rather large, i.e. that the so-called X-factor
is very small, also for this IVC. If HVC 134+55-120 and IVC 135+54-45 do
indeed interact, then both must be at essentially the same distance. Since the
IVC is at a distance of about 350 pc this means that the HVC is exceptionally
close to the Galactic plane. If the material in the HVC has the same heavy
element abundance and the same total gas column density as the IVC then
the HVC should show up in absorption as does the IVC. There is as yet
no information about the distance of HVC 134+55-120 available. But it is of
considerable interest that most IVCs do show IR emission, e.g. in the IRAS
100 and 60pm bands, while HVCs in general do not show any IR emission
(Wakker & Boulanger 1986). This is also true in the cases of the IVCs and
HVCs discussed in this section. The absense of IR emission could either be due
to the absense of dust or the absence of a radiation field that does the heating
of the dust. If HVC 134+-55-120 indeed interacts with IVC 135454-45 it must
be the lack of dust because the radiation field is obviously strong enough
to heat the dust in the IVC. Since interstellar absorption lines of HVCs
observed towards bright nuclei of galaxies show only mariginal amounts of
heavy elements (e.g. Wakker et al. 1996) the dust content of HVCs remains
a critical point of the discussion of the HVC-IVC interaction scenario. If,
in particular, HVC 134+4-55-120 does contain dust, then we would have to
accept the conclusion that the dust is not heated by the Galactic radiation
field because the HVC is not close to the Galactic plane. Then, the evidence
for an interaction of the HVC and the IVC would be accidental in the present
case.
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4.2 High Latitude H1 Gas with Large Velocity Dispersion

The indications for an interaction of the IVCs with their ambient medium
discussed in the previous subsection obviously require an interaction partner
of sufficient density. The densities n = (1072 — 1)cm™3 are much higher
than the densities expected from the standard z-distributions for atoms or
electrons. Since these distributions predict densities of n < 10~3cm™ at
the typical z-distances of the IVCs of, say 1kpc, we asked ourselves whether
or not there is evidence for gaseous constituents of the Galactic halo which
have not been noticed up to date.

The Leiden/Dwingeloo H 1 Survey by Hartmann & Burton (1997) has been
searched by Kalberla et al. (1997) and Westphalen et al. (1997) for H1gas
that may be residing in the Galactic halo. These authors searched the high
latitude regions of the Galaxy for the presence of H1emission with very large
velocity dispersion. After smoothing the data over areas of 5° by 5°. they
indeed found faint emission (T ~ 0.01K) with a velocity dispersion of ¢ ~
60kms~! and a column density Ny; ~ 2-10'° cm™2, the so-called “Large
Velocity Dispersion” (LVD) component. Assuming hydrostatic equilibrium
for the z-distribution of atoms and ions and assuming energy equipartition
of gas, plasma, magnetic fields, and cosmic rays, Kalberla, Pietz & Kerp
(this volume) derive a scale high perpendicular to the Galactic plane of h, ~
4.4kpc.

It is plausible that the LVD component is only the neutral fraction of
the predominantly ionized plasma in the lower Galactic halo. The nature, in
particular the degree of ionisation, of this plasma is not c lear at present.
It is likely, however, that the LVD gas is intermixed (see Kalberla, Pietz &
Kerp, this volume) with the plasma emitting the X-rays which have recently
been detected in the Galactic halo (e.g. Pietz et al., this volume) and with
the plasma that is responsible for the interstellar absorption lines of heavy
ions observed in the UV and EUV range of spectrum (de Boer, this volume).
If this is true, the neutral gas in the LVD emission component may repre-
sent density enhancements, something like density- “icebergs”, in an otherwise
ionized plasma of lower density. These enhancements may be similar to the
H1features found within the local void (see section 4 ). They merge into a
diffuse background when looked at with a 5° beam. Such a picture may lead
us to speculate further that HVCs are nothing but anomalously large ones
of these density-icebergs. Also, the enhanced X-ray emission associated with
some HVCs (Kerp et al. 1996, Kerp et al., this volume) may be produced in
the regions of higher density which pile up in front of an infalling HVC. In
these regions the ram pressure of the HVC increases the emission measure
of the compressed plasma and this may lead to an enhancement of the X-
ray emission over what is emitted by the non-compressed plasma. Details of
this emission mechanism are investigated and discussed in a recent paper by
Lesch et al. (this volume).
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Of course, this is a rather qualitative picture yet. It will require further
investigations to substantiate and refine this picture or to replace it by a
better one.

4.3 HVCs and HVC-Bridges

Finally in this Section we argue about the origin of the strong velocity gradi-
ents found recently close to the edges of HVCs by Pietz et al. (1996). These
features have been termed “velocity bridges” by these authors. In spite of this
term, it is completely open at the moment whether these bridges which show
up in velocity space, actually refer to spatial connections between HVCs and
any other of the prominent features in the H1 spectra.

Although the first velocity bridges were discovered by Meyerdierks (1992)
these bridges could only recently be established as fairly common features in
"HVCs. A significant measurement of their faint (Tg ~ 0.2K) and very wide
(half width W =~ 100kms~!) spectral signatures require observations of
very high baseline accuracy and a very low level of confusion by instrumental
stray radiation. At the moment this requirement and an adequate coverage of
the sky is provided only by the Leiden/Dwingeloo H1Survey (Hartmann &
Burton 1997). So far this survey has not yet been searched fully and system-
atically for velocity bridges. Pietz et al. (1996) have only searched the area
of HVC complex C and list 11 such features in their Table 1. Herbstmeier et
al. (1995) also find velocity bridges in the HVC complex M.

Typical parameters of these bridges are velocity ranges of Av ~ 50km
s~!, the brightness temperatures and half widths are as given above and
position shifts between the two ends of the bridges are between 0°5 to 2°.
Estimating the energy of the process responsible for producing the bridges
from the parameters provided by Pietz et al. (1996) we find an energy content
of about 5-10%° ergs. This amounts to a few percent of the total kinetic energy
content of the associated HVCs.

The parameters provided by Pietz et al. (1996) also allow us to esti-
mate the time scale over which this energy content is built up. The velocity
bridges may be regarded as the result of a mass loss of the corresponding
HVCs in the past: The product of the gas mass, Myp, at a certain veloc-
ity, v, in the velocity bridge times that velocity (in the rest frame of the
HVC) is the momentum of that gas with respect to the HVC. If this mo-
mentum is divided by the path length, s, that the gas has travelled from the

HVC we can calculate the relative mass loss rate of the HVC from (‘9—1‘%?&) :

Myuvec =(Mvyp - v): (Myvye - s). Using M%Lm?g ~ 0.05 from the observations,
v =3~ 25km s~!, and estimating the path-length from the position shift
between the two ends of the bridges of, say 1°, (s = 60pc) and a distance
of 3kpc, we get (2Muve): Myyc ~ 7-1078a7!, ¢ orresponding to a time
scale for the observed mass loss of about 7 ~ 2 - 107 a. This estimate is a
lower limit to the true time scale because the value of s that we have used
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is smaller than its true value. We can see only the projection s x sin(a)
of the true path length, s, onto the sky. The true path length is probably
much larger than the observed projection because selection effects favor the
detection of velocity bridges with small a. The selection effect which is at
work here is due to the fact that the observed brightness temperature of the
bridges increases with decreasing oo (Mebold et al., in prep.).

Adopting a value of 7 > 3 - 107 a, we see that the velocity bridges are
rather long-lived phenomena. This long time scale imposes constraints on to
the mechanisms that may be producing velocity bridges. Pietz et al. (1996)
propose three alternative mechanisms:

1. inelastic collisions of HVCs and IVCs with clouds at velocities close to
zero,

2. continous sweeping of HVCs and IVCs by the Reynolds - or the Lockman
layers, or

3. interaction with a Galactic wind. Selecting from these options we propose
that slow and continous sweeping of the outer parts of a HVC in the gaseous
Galactic halo is the most likely mechanism. A possible scenario which may
lead to a decelleration of parts of an HVC in the Galactic environment has
been modelled by Benjamin (1997). Considering a HVC as a conglomerate of
clouds of different densities the drag force will lead to a spatial seperation of
these clouds. Those with low density will stay behind, those higher densities
will be in the lead. The free-fall time scale for a typical HVC starting at say
10kpc under the drag force conditions of a gaseous Galactic halo is of the
order of 3-107 a. This is in agreement with the time scale estimated for the
mass loss associated with HVC velocity bridges. It is therefore conceivable
that velocity bridges are indeed produced by the drag force of a gaseous
Galactic halo on HVCs, which consist of a spectrum of clumps with different
densities. Since this requirement is indeed met by HVCs (Wakker 1990) we
consider it worth while to a more detailed investigation of the origin of HVC
velocity bridges in the frame of the concept persented here.

All the HVCs that are associated with excess X-ray emission are also
associated with velocity bridges. Given the long time scale for producing
bridges in the scenario decribed above it is unlikely that the observed X-ray
luminosity for HVCs with velocity bridges is being produced by the conversion
of their kinetic energy into heat. As stated above it is more likely that the
enhanced emission is due an increase of the emission measure caused by the
compression of the ambient medium. This means that most of the energy
comes from the physical state of the halo plasma and not from the kinetic
energy of the HVC. — At any rate, it seems likely that velocity bridges are
a test probe for the physical state of the plasma in the Galactic halo that is
worth exploiting further.
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5 Conclusion

It seems to us that the evidence for a local “bubble” provided by observations
in other wavelength regimes, in particular in the soft X-ray band, can also
consistently be explained by placing the local void in the interarm region
between the Sagittarius and the Perseus spiral arms of our Galaxy. This void
would then appear as one of many places in the interarm regions of our
Galaxy, a proposition that has previously been put forward by other authors
(see Hirth et al. 1991, Jacobsen & Kahn 1986).

The least well understood phenomenon presented in this paper is the ex-
treme velocity gradients associated with a large fraction of the HVCs, called
velocity bridges, and the moderate velocity gradients associated with some
IVCs (see section 6.3 ). For IVCs, well defined gradients are found, e.g. for
the Draco nebula (Herbstmeier et al. 1996) and for the IVC arc by Kuntz &
Danly (1996). For HVCs these gradients could only be established (Pietz et al.
1996) with the very high sensitivity of the new Leiden/Dwingeloo H1survey
(Hartmann & Burton 1997) although the first bridges were reported by Mey-
erdierks in 1992. The nature of these velocity gradients is essentially not
understood. Obviously they represent rather energetic phenomena. Among
the possible interpretations are inelastic collisions of IVCs and HVCs with
Galactic gas at velocities close to zero, continuous sweeping of these clouds
during their passage through a teneous medium in the Galactic halo, and
interactions with a Galactic wind.

At any rate, HVCs with velocity gradients appear to be very interesting
probes of their Galactic or extragalactic environment while the corresponding
IVCs probe the interface between the Galactic disk and halo. Both probably
hold interesting clues about their astrophysical origin and evolution. Given
the importance of these clouds and their origin for problems like primordial
gas replanishment and chemical evolution of the Galaxy or the phenomenon
of a Galactic fountain, or given the ill understood physical conditions of the
plasma and the gas in our halo, it seems very worth while to continue working
on the nature of these phenomena.
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