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Star formation, a critical process within galaxies, occurs in the coldest, densest interstellar clouds, whose gas and dust

content are observed primarily at radio and infrared wavelengths. The formation of molecular hydrogen is an essential
early step in the condensation of these clouds from the ambient interstellar medium, but H, molecules are difficult to
observe directly. Proxy detectors like carbon monoxide (CO) are often used for H, detection, but this method is not

perfect. Through a comparative study, we find substantial dark molecular hydrogen that is not detected in CO emission.

We use far-infrared dust emission measurements from the IRAS and Planck satellites for two independent measures of
Figure 1: We identified over 40 cold

total gas column density. We trace visible gas column density using radio 21-cm hydrogen emission from Arecibo and
Without dark gas, the dust and visible gas column densities should be clouds in the Arecibo I-GALFA survey
with narrow HI emission lines (Fig. 3).
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2.6-mm CO data from multiple surveys.
equivalent, but instead we find considerable excess column in a number of cold clouds, indicating the presence of dark
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molecular hydrogen overlooked by standard observations.
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The yellow dots are the resulting
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of neutral atomic hydrogen
* Planck 850um dust optical depth rescaled

to E(B-V) reddening units
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