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We report the carbon and oxygen K edge x-ray absorption spectra of a
series of oxygen containing organic molecules (formaldehyde, formic acid,
acetaldehyde, acetone, methanol and dimethyl ether), with measured the
cross-section detemined in absolute units.

At the carbon K edge, most species show vibrational structure; the
spectrum of formaldehyde is in good agreement with that of [1], whereas few
high resolution spectra of the other gases have been reported. Tentative
assignments are given and the vibrational structure discussed in terms of the
equivalent core molecule.

At the oxygen K edge, only formaldehyde shows vibrational structure,
indicating that the O 1s excited state of the carbonyl chromophore is bound.
This is important as it suggests that for the very similar molecules
acetaldehyde and acetone, the structure is not absent due to lifetime
broadening, but is obscured by many overlapping vibrational bands due to the
larger number of degrees of freedom. This implies that the excited states of
aldehdydes and ketones are most likely bound. For oxygen K edge spectra of
the saturated molecules methanol, formic acid (OH) and dimethyl ether no
vibrational structure is observed, but more states are observed than in
previous EELS studies [2-4].

The changes in the distribution of oscillator strength near threshold as a function of the
molecular structure is discussed.
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