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Synopsis Photodissociation of gas-phase orange I monoanions was studied by using an electrostatic storage ring. 
By comparing their wavelength spectra with those in the liquid phase and with theoretical predictions, it is 
deduced that the spectra originate from different tautomers of orange I monoanions. 

Orange I is one of the most popular dyes and has 
been studied both experimentally and theoretically. 
There have been a number of studies on the 
photoabsorption of orange I molecules in the liquid 
phase, but not in the gas phase. Recently, we 
studied photodissociation of gas-phase fluorescein 
monoanions using an electrostatic storage ring and 
deduced that the photodissociation spectra 
originated from various tautomers of fluorescein 
monoanions [1]. Meanwhile, desodiated orange I 
monoanions ([orange I-Na]–) can exist in two 
tautomeric forms: azo and hydrazone forms (Fig. 1). 
Here, we present the photodissociation of 
desodiated orange I monoanions in the gas phase 
studied using an electrostatic storage ring.  

Figure 2 shows the experimental setup. The ions 
were produced in an electrospray ion source. The 
ions were then stored in an ion trap and accelerated 

to 20 keV. After mass-analyzed, the ions were 
injected into the storage ring. The stored ions were 
irradiated with an OPO laser pulse (410–660 nm) 
and neutral products were detected using an MCP 
detector. The storage time in the ring before the 
laser irradiation was variable up to the order of 
seconds. 

Figure 3 shows the yield of neutral particles 
produced by the photodissociation as a function of 
time for different storage times in the ring. As 
shown in the figure, the time spectra varied 
depending on the storage time before the laser 
irradiation. By comparing the yield of neutral 
particles as a function of the wavelength with the 
absorption spectra in the solution phase and with 
theoretical predictions, we deduced that the 
wavelength spectra originated from two tautomeric 
forms of the orange I monoanions: azo and 
hydrazone forms. In addition, we observed that the 
wavelength spectra depended on the storage time 
before the laser irradiation.  
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Fig. 1 Chemical structures of orange I monoanions. 

Fig. 2 Experimental setup. 
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Fig. 3 Counts of neutral particles produced by the 
photodissociation of orange I monoanion as a function 
of time, for different storage times in the ring. 


