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Cold GalacticH 1 in the First and Second Quadrants
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Figure 1. Longitude-velocity projections of gas near the Gédaplane. Main plot (blue): HI self-absorptioxtracted from the Canadian and VLA Galactic Plane/8ys (Taylor et al. 2003; Stil et al. 2006), intgd over latitude; the
red boxes mark longitude-latitude sample areas shioWwig. 2. Green inset: maximum HI emission btigss temperature ovbf410 for the same area, from the Leiden/Argentine/Bduki) HI Sky Survey (Kalberla etal. 2005).
Pink inset: 12CO J=1-0 emission integrated ovéutde, from the CfA Composite CO Survey (Dame eR@01). Purple inset: matching portion of schenfatim Dame et al. (2001) identifying spiral arms arider major features.
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Figure 2. Channel maps and spectra of sample HISA featuhas)(b
marked in Fig. 1 with CO comparison data (pink)irbleyer et al.
(1998), Clemens et al. (1986), and Dame et al.(R0White asterisks
mark the spectral sightlines. The VGPS image enitiht is padded
with LAB data forb| > 1.3; HISA is much more visible at arcminute
resolution (the dark featurela34.5 is W44). HISA is found with and
without CO in both locations, but the degree of ciation is higher
in the inner Galaxy.

Figure 3. Simple Galactic rotation
implies one distance per velocity
channel in the outer Galaxy, which
cannot explain HISA. Roberts’
(1972) spiral shock model yields a
natural HI emission background
for HISA immediately downstream
of the shock, where cold atomic
gas may be forming molecular
clouds prior to new star formation.
The velocity departure just after
the shock is marked in Fig. 6.
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Mapping the Coldest HI with HISA

Cold atomic gas is an important interstellar canstit that is hard to
map directly. HI self-absorption (HISA) againstrmer background
HI emission at the same velocity allows a detaitegping of the cold
atomic medium as well as a probe of the Galactiocity field over
large distances. We have extended a prior HISAu=af the Phase |
Canadian Galactic Plane Survey (Gibson et al. 20@5)CGPS Il
and VLA Galactic Plane Survey data covering mosheffirst and
second quadrants. Weak HISA is widespread andamisg from
turbulent fluctuations in the ambient ISM. StrdiGA is
concentrated in cloudlike features along the Peraad Outer spiral
arms at < 0 km/s and in much of the inner Galaxyat0 km/s.

HISAvs. CO

Although HISA gas has temperatures of only a femes 10 K, most
outer-Galaxy HISA has little apparent CO emissldiSA-CO
agreement is stronger fox 90°, v > 0 km/s, where Galactic far-side
HI emission illuminates trace cold HI in CO clowsHISA.

Spiral Structure

Spiral density waves are required to explain stronganized HISA in
the outer Galaxy. The Roberts (1972) spiral shmolel is consistent
with observed Perseus arm HISA, given the lumpinésise real ISM.
This HISA gas may be premolecular, accountingtfergoor CO
correspondence. A similar situation is likely foe Outer arm in the
first quadrant. HISA may also trace spiral shdokbe inner Galaxy;
efforts to untangle the arm geometry in this regiomongoing.
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wl HISA with Bright HIE Contour

Figure 4. HISA |-v projection with HI emission T_max = 70 K contour
marking the area where the emission backgroundffisient for HISA
detection. Faint HISA is found in most areas whiecan occur. Strong
HISA tends to be concentrated in organized complexe

wf HISA with Faint CO Contour

Figure 5. HISA with integrated CO contour of 0.5 K deg. Aghwthe
examples of Fig. 2, CO associates more strongly WiSA in the inner
Galaxy than in the outer Galaxy.

HISA and Galactic Structure

Figure 6. HISA with Roberts (1972) Perseus arm spiral shabei
locus (red) and curves of constant Galactocenticisa(gray, black)
assuming simple circular rotation with=8.5 kpc and V=220 km/s.

For moredetails, please see www.naic.edu/~gibson/hisa
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