
A Sharper  View of MBM 53-55 in GALFA H I Emission

Mapping the Diffuse ISM in GALFA HI

The diffuse interstellar medium is where the denser clouds 
form that lead to star formation. IRAS first showed the 
DISM is richly structured, but mapping the neutral gas at 
the same scales has been rare.

A Galactic Arecibo L-band Feed Array (GALFA) HI 
21cm line survey is now being carried out over 30% of the 
sky.  The above map shows one section of the current 
data, with some blank areas filled by LAB HI (Kalberlaet 
al. 2005).  GALFA detects all IRAS  features in HI, 
providing detailed kinematics (0.2 km/s channels) at 
comparable resolution (3 arcmin).  

At r ight, the HI line peak brightness and column density, 
both color-coded by velocity, are compared to reprocessed 
IRAS (Miville-Dechenes & Lagache2005) and DIRBE 
dust emission with 3-band color temperatures near the 
MBM 53-55 molecular cloud complex (Magnani et al. 
1985); the CfA 12CO line integral contours are from Aguti
et al. (2004).   

For  more details, please see  www.naic.edu/~gibson and  www.naic.edu/al fa/galfa .
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MBM 53-55 Cloud Structure and K inematics : Shell Model Compar ison

The origin of the MBM 53-55 complex is unclear.  Gir et al. (1994) proposed that it is part of an expanding HI shell that, at a distance of ~ 150 pc (Welty et al. 1989), 
would be ~ 50 pc in diameter with a kinematic age of ~ 1.5 Myr.  Our GALFA HI data appear to agree poorly with this shell model. The RA, DEC, and velocity slices 
below and at r ight show the proposed shell in position-velocity space; Gir et al. found an expansion velocity of 18 km/s from a kinematic fit and 10-13 km/s based on 
identification of a shell ``cap’ ’ .  Yamamoto et al. (2003) saw little evidence for shell expansion in their CO velocity slices, although turbulence may hide this effect and any 
caps as well, complicating positive shell identif ication (Cazzolato & Pineault 2005).  In any case, the HI morphology is suggestive of some kind of expansion from west to 
east, which could have either swept up the molecular gas or caused it to coalesce.  The MBM 53-55 complex may be young; it has little star formation at present and is still 
forming CO in HLCG 92-35 (see above; Yamamoto et al. 2003).

Future Work

We have only just started exploring these 
GALFA HI data.  Their richness presents an 
opportunity for structural studies but also a 
challenge for global analysis (how convincing 
are other shell candidates under similar 
resolution?).  Some features (e.g. the diagonal 
filament at -15 km/s?) may be chance 
superpositions that require interstellar 
absorption to disentangle.  

HI  Structure Near CO Clouds

Many HI clumps here have 2-3 km/s line widths 
indicative of cold, quiescent gas, as might be expected 
near molecular clouds.  Detailed CO comparisons may 

help us see if H2 clouds form, e.g., as embedded 
features in HI filaments.


