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A New Cloud Is Seen

The I-GALFA Hl survey has unveiled a unique Hl front-like structure with a strong correla-
tion to dust emissions. Dust in the cloud is readily visible at optical and infrared wavelengths.
Denser areas also have counterparts in carbon monoxide (C0) emission. (0 is a tracer of mo-
lecular hydrogen (H,) indicating this is a newly discovered region is a molecular cloud.
Whether this cloud will become colder and more dense leading to star formation depends on
the amount of atomic, molecular and unobservable (dark) hydrogen. The amounts of these
components can be estimated from the intensities of dust and CO emission. A byproduct of the
analysis will be a set of parameter maps that will better help to understand why this region
has such a unique shape.

Indirect Observations of Molecular Hydrogen

Molecular hydrogen can be observed directly via absorption lines in the ultraviolet spec-
trum under specific conditions described by Snow & McCall (2006). Unfortunately, no UV-bright
stars are available in the region of interest. The symmetry of the H, molecule will prevent
low-energy rotational transitions, so cold H, cannont be mapped or measured in emission.
Without emission or absorption lines, we can use proxy tracers such as C0 and dust to infer the
presence of H, and estimate the amount of molecular hydrogen present using a relationship
between the intensity of the given tracer and a conversion term known as the x-factor.
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Determining the Amount of Atomic, Molecular and Dark
Hydrogen Present and the Initial Results

The amount of unobservable H, hydrogen can be estimated from other measured or in-
ferred Hl and H, column densities. The total amount of hydrogen present is a product of the
dust intensity an x-factor of 1.0x1020 cm2/(MJy/sr) from Reach et al. (1994). This relationship is
given in equation 1.
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The amount of atomic hydrogen is calculated by isolating a single spectral feature. This is done
by subtracting the target spectrum from one that is located off of the feature. The resulting
values are analyzed by an Hl line-fitting program, and the column density is found using equa-
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The column density of molecular hydrogen is established by the profile intensity of the carbon
monoxide and the appropriate x-factor for C0 and H, (equation 3).

Npg,= XcoWeo (3)

The difference between the total amount of hydrogen and the sum of atomic and molecular
hydrogen yields the amount of dark hydrogen, displayed in equation 4.

Npark = NH,,, ., — (NH; + ZNHE) (4)

Using equations 1-4 in a single spectrum analysis provides a way to constrain the compos-
tion of the feature. Initial testing of six spectra yielded several regions with negative amounts
of dark hydrogen. The cause of this error was found to be that the x-factor used of 1.8x1020
cm2/(K-km/s) from Dame et al. (2001) for the (O to H, was too large. Keeping N;_, = 0in equa-
tion 4 requires the x-factor for C0 to H, to be around 2.37x107? cm?/(K-km/s).

Velocity: +14.36 km/s
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Current Status and Future Plans

We are modifying our software to analyze the region. This will allow us to find the maxi-
mum X, factor and to generate column density maps of the various gas components, which
can be compared to each other to provide insight on the cloud’s evolution and its unique shape.
In order for the program to produce such maps over the entire regions, we are developing a
robust method for detecting a single spectral feature and selecting appropriate OFF spectra.
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