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The photophysics of dyes strongly depends on their microenvironment, either solvent 
molecules or nearby charges. Also interactions with other dyes affect the spectroscopical 
properties. For ionic dyes it can be difficult to quantify the interactions due to solvent screening 
and/or nearby counter ions. To shed light on intrinsic properties, it is advantageous to perform 
luminescence experiments in the gas phase, which, however, requires specialized apparatus. In 
Aarhus we have constructed the LUNA setup, LUminescence iNstrument in Aarhus (Figure 1) 
[1] that allows us to measure fluorescence from larger ions produced by electrospray ionization. 
We used this setup to study rhodamine monomer cations as well as homodimers where the two 
dye cations are separated by methylene linkers, (CH2)n. I will present the results and compare 
to spectra measured in solution. Indeed, in the gas phase, we measure significant redshifted 
emission when there is a nearby charge while in solution solvent screening reduces this effect 
to almost nothing. The impact of nearby charges may have implications for gas-phase Förster 
Resonance Energy Transfer experiments where the aim is to reveal the structures of 
biomolecular ions in the gas phase.  

 

 

Figure 1. LUNA for gas-phase luminescence experiments on molecular ions. 
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