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Gas-adsorbate comparison studies are being used to investigate fundamental 

aspects of state-selective X-ray photochemical processes. Such studies may inform 

potential technological applications, ranging from preparation of novel materials, to X-

ray lithography for ultra-large scale integration. Multi-ion coincidence time-of-flight 

studies of  gaseous, partially deuterated formic acid (HCOOD) have been carried out 

in the C 1s region. Partial yields for all ions, and kinetic energy distributions of 

selected ions and ion pairs have been measured. The high kinetic energy signal has 

been used to investigate direct photofragmentation.  Although the D atom is not 

bound to the C atom, there is an unusual feature at 292 eV which has enhanced yield 

of D+.  At this energy, the COO+  yield is also clearly enhanced, which suggests 

neutral H production via ultrafast dissociation, in analogy to a similar signal at the 

(O1s-1, 4a1) state of water [1]. The results are compared to photon stimulated ion 

desorption from surface and condensed phases of DCOOD on Si(100) [2] and ab initio 

core excitation calculations. The study helps to differentiate direct and surface 

mediated bond breaking in the C 1s photofragmentation of surface adsorbed formic 

acid. 
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