
 

Infrared−ultraviolet (IR−UV) double-resonance photofragmentation spectroscopy is a proven approach to conformer-
selective vibrational spectroscopy of neutral and protonated biomolecules1.  The conformer-selectivity of this method 
relies on the vibrational resolution in UV spectra, hence lifetime-broadening and high spectral congestion are crucial 
limiting factors of this technique2. 
The IR-IR-UV hole burning technique combines the benefits of IR-IR tagging and IR-UV double-resonance gain 
techniques, enabling measurements of conformer-specific IR spectra with near-zero background3.  This combination does 
not require tagging of the bare ion as it employs UV photofragmentation. Furthermore, since  the conformational labelling 
employs IR transitions, this relaxes the need for vibrational resolution in the UV spectrum of the ion. 
Another limiting factor of the gas-phase action spectroscopy is the necessary presence of a chromophore-containing 
amino acids in the peptide sequence. Excitation of peptides in the deep-UV spectral region allows the use of peptide 
bonds as chromophores, which makes IR-IR-DUV hole-burning spectroscopy the most general conformer-selective tool 
up to date. 
The principles of the IR-IR-(D)UV hole-burning spectroscopy, as well as experimental results on conformer-specific 
vibrational spectra of protonated amino acids 
tryptophan and histidine, and several larger 
peptides will be presented.  
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