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How	  does	  feedback	  from	  stars	  affect	  
the	  ISM	  on	  galac8c	  scales?
• Mechanical
• Ionisa8on
• Magne8c	  fields?

How	  do	  the	  Galac8c	  disk	  and	  halo	  
interact?
• Which	  high	  and	  intermediate	  velocity	  clouds	  are	  infall?	  Which	  
are	  part	  of	  a	  Galac8c	  fountain?

• How	  much	  mass	  accre8on	  is	  there	  and	  how	  does	  it	  work?
• Magne8c	  fields?

How	  do	  cold	  clouds	  form?
• Which	  physical	  processes	  control	  the	  transi8on	  from	  diffuse	  gas	  
into	  star-‐forming	  gas?

Hill	  et	  al	  (2012)
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Stellar	  feedback
• H	  I	  shells	  trace	  large-‐scale	  
feedback
-‐ Southern	  GalacCc	  Plane	  Survey	  

(SGPS);	  GASKAP
-‐ Need	  total	  power	  to	  

complement	  Compact	  Array	  
and	  ASKAP

Disk-‐halo	  interacHon
• From	  all-‐sky	  surveys
-‐ HI	  Parkes	  All	  Sky	  Survey	  

(HIPASS;	  Putman	  et	  al	  2002)
-‐ GalacCc	  All	  Sky	  Survey	  (GASS;	  

Moss	  et	  al	  in	  prep)	  HVC	  
catalogs

4

GASS	  (McClure-‐Griffiths	  et	  al	  2009)

entirely out of consideration because of confusion with
Galactic emission. In addition, the data volumes occupied
by the Large and Small Magellanic Clouds, the Magellanic
Stream, and the major HVC complexes, give rise to an effec-
tive increase in the rms fluctuation level and a reduced abil-
ity to detect potentially unrelated anomalous-velocity
objects that overlap in the measurement volume. Therefore,
we note that the catalog may not be complete to the stated
levels in these regions.

This catalog will be combined with a new catalog of the
northern sky to obtain a complete all-sky CHVC catalog
(de Heij et al. 2002). However, the issue of the superior spa-
tial resolution, but inferior velocity resolution, of the
HIPASS material compared with that of earlier surveys
does not make the combination immediately straight-
forward. To obtain a uniform catalog with similar sensitiv-
ities and velocity information, it may be required to spa-
tially smooth the HIPASS data and kinematically smooth
the northern sky data.

There are 30 of the 65 CHVCs in the BB99 catalog that
are found between decl. !30" and +02" and are therefore
also cataloged here. In general, the position, velocity,
FWHM, peak brightness temperature, and column density
properties of the clouds in both catalogs agree. The largest

difference is the degree of isolation, or the designation as
CHVC, :HVC, or HVC, with 50% of the BB99 CHVCs in
the region of overlap reclassified as HVCs or :HVCs. The
central velocities of the two catalogs agree within 10 km s!1,
and the FWHMs closely match when the LDS is smoothed
to HIPASS velocity resolution. The average difference in
the size of the major axis is 200; however, the size is based on
the 50% Tmax contour in BB99 (all the resolution allowed
for) and the 25% Tmax contour here. Tmax agrees within 32%
and NH i within 45%, with the HIPASS value generally
higher in both cases. These results make sense when one
considers the different resolutions of the surveys. The
improved spatial resolution of HIPASS changes the size of
the cloud, and its decrease in velocity resolution and
increased sensitivity may both be partially responsible
for the change in isolation criteria. The variation in
column density for HVC sight lines at different resolutions
is expected, and this effect has been fully discussed by
Wakker, Oosterloo, & Putman (2002) and Wakker et al.
(2001).

The positional accuracy was tested by comparing the
published positions of the galaxies in the catalog with the
HIPASS values. The positions generally agree within 20 and
almost always within 100.

Fig. 3.—Integrated-intensity map of the anomalous-velocity HIPASS sky in a south celestial pole projection showing emission at positive velocities ranging
fromVLSR = 99 to 500 km s!1. The declination circles are in increments of 30". The Galactic equator and the great circle at l = 0" are indicated with solid lines,
while the south Galactic pole is indicated with an open circle. The gray-scale bar on the left indicates the intensity scale in K km s!1. The Large and Small
Magellanic Clouds (LMC and SMC) and the Galactic plane dominate the intensities in this velocity range, andmuch of their emission is saturated in this gray-
scale image. The Magellanic Bridge (between the LMC and SMC), the portion of the Magellanic Stream in this velocity range (between the Clouds and the
south Galactic pole), and the Leading Arm (between the Clouds and the Galactic plane) are also shown. The Galactic plane shows some effect of the emission
filling the entire 8" scan and being affected by the bandpass correction (see Putman et al. 2002).
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Ionised	  gas

Diffuse	  polarised	  emission
• GMIMS,	  STAPS,	  and	  S-‐PASS

Radio	  recombina8on	  lines
•Measure	  ionised	  gas	  emission	  measure	  
independent	  of	  op8cal	  Hα

• Derive	  temperature

Pulsars
• DM:	  electron	  column	  density
• RM:	  electron	  column	  density	  and	  
magne8c	  field
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2436 M. I. R. Alves et al.

Figure 7. Maps of the total continuum, free–free and synchrotron emission at 1.4 GHz and 14.8-arcmin resolution. The free–free emission is estimated from
the RRL integral using the Te–RG relationship from equation (5). The synchrotron is the difference between the total continuum and the free–free emission
and shows a narrow diffuse emission confined to the plane. The colour scale is linear and in units of brightness temperature (K).

by a power law with α = −0.1. The flux densities and sizes from
both catalogues are used to simulate Gaussian profiles and to create
the spatial distribution of the H II regions in the form of bright-
ness temperature maps at 1.4 GHz and 14.8-arcmin resolution. We
also estimate the contribution of the 220 ultracompact (UC) H II

regions catalogued at 1.4 GHz and 5-arcsec resolution by Giveon
et al. (2005) to the total free–free emission in the area under study.
For that, we calculate the apparent brightness temperature of each
UCH II region and consider that if it is above 2000 K, which corre-
sponds to an optical depth of ∼0.3 for the average Te = 6000 K,
it becomes optically thick. We find that this is the case for about
20 per cent of the 220 objects. However, their contribution to the
total free–free emission is found to be relatively low, 1–2 per cent.
Thus, the optically thin assumption for the free–free emission is
not significantly affected by the presence of these compact objects.
The comparison between our catalogue and that by Paladini et al.

(2003) is shown in Fig. 8(a) as a function of latitude, averaged over
the whole longitude range. The two distributions are very similar,
with FWHM of 0.◦48 ± 0.◦01 and 0.◦53 ± 0.◦01 for the Paladini et al.
and the present lists, respectively. The catalogue from this work
includes the more extended emission around and between features
that is not included in the higher resolution Paladini et al. (2003)
catalogue which consequently contains ∼20 per cent less flux.

Fig. 8(b) compares the latitude distribution of the H II regions
recovered with SEXTRACTOR with that of the total free–free emis-
sion, in the longitude range 20◦–44◦. It can be seen that the H II

regions are a narrower distribution than the total diffuse emission,
with about half the FWHM. The individual H II regions account
for ∼30 per cent of the total free–free emission in this region of
the Galaxy, with 70 per cent being diffuse emission. This result
is similar to that found in Paper I for the smaller longitude range
" = 36◦–44◦.

C© 2012 The Authors, MNRAS 422, 2429–2443
Monthly Notices of the Royal Astronomical Society C© 2012 RAS

Free-‐free	  (derived	  from	  RRLs)

Alves	  et	  al	  (2012)

Total	  conCnuum

Synchrotron
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density	  molecular	  
gas
• does	  not	  emit	  in	  CO
• tracer	  of	  transiCon	  from	  atomic	  
to	  molecular	  gas?

• typical	  diffuse	  OH:	  100	  mK
1667 MHz
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The	  future
Single	  dish	  complement	  
to	  ASKAP
• GASKAP	  survey

-‐ H	  I	  emission	  and	  absorp8on
-‐ OH	  (diffuse	  and	  masers)
-‐ in	  plane	  and	  Magellanic	  System

-‐ GASS	  provides	  single	  dish	  H	  I
-‐ SPLASH	  provides	  single	  dish	  OH,	  but	  only	  up	  to	  |b|	  =	  2°,	  limited	  longitude

-‐ 20	  mK	  rms	  to	  detect	  typical	  diffuse	  OH

Diffuse	  polarised	  emission
• PAFs	  provide	  improved	  circular	  symmetry	  of	  polarisa8on	  beams	  (Braun	  2012,	  Oosterloo	  et	  al	  
2010)

• Wide	  (RFI-‐free)	  bandwidth	  important

Galac8c-‐scale	  structure	  of	  the	  ISM
• See	  Jimi’s	  talk
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is not expected in the GASKAP survey area. The allowed velocity range due to Galactic

rotation in the inner Galaxy, excepting the Galactic Centre, covers about −150 to +150
km s−1 maximum, depending on longitude. In the MCs and MS the velocity ranges from
about +450 km s−1 in the leading arm (Kilborn et al. 2000) to −400 km s−1 (LSR) near

the northern tip of the MS.

1.3. Survey Parameters

GASKAP will use three different survey speeds, with integration times of 12.5, 50, and
200 hours, that correspond to S = 2.4, 0.6, and 0.15 deg2 h−1. These translate to brightness

temperature sensitivities at different angular resolutions as given in Table 3; smoothing to
larger beam area gives much lower values of the noise in brightness tempearture, σT . The
flux density sensitivity, given in the last column in Table 3, is only a weak function of angular

resolution. The lowest flux density noise level, σF , is achieved with resolution 20′′; at this
resolution all baselines have roughly equal weights (εs = 1). Just three ASKAP fields are

enough to cover most of the area of the MCs which will have 200 hour integration time per

Fig. 2.— The GASKAP survey areas in Galactic coordinates, with H I column densities

from the LAB survey in the background. The region north of δ = +40◦ must be filled in
from the Northern Hemisphere. The GAMES survey described in section 5 will cover the

region north of δ=+40◦.

GASKAP	  H	  I	  and	  OH	  survey	  area
Dickey	  et	  al	  (2012	  PASA/arXiv)
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