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Optical trapping of particles can lead to particle heating through absorption of the laser radiation incident on the particle.  
The extent of the heating depends upon the characteristics of the laser beam (wavelength, power and beam profile) and the 
absorption characteristics of the particle and surrounding medium1,2.  The increase in particle temperature above the ambient 
conditions, caused by absorption of the 514.5 and 1064 nm laser beams, is estimated using an approach similar to Knox and 
Reid3.  The equation used is shown in Equation 1. 
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where T is the steady state rise in particle temperature, r is the particle radius,  is the molar extinction coefficient, c 
is concentration of the particle (for pure water c = 55.5 M, for pure salbutamol sulphate c = 2.3 M), Pp is the laser 
power available for absorption in the particle: Pp = P0  (1-Q)  fp , where P0 is the total laser power, Q is the Q-factor 
of the optical configuration4 and fp is the fraction of the laser power incident on the particle.

The heating is estimated for both pure salbutamol sulphate particles and pure water droplets.  The absorption coefficients 
used for water were 5.410-6 and 2.210-3 M-1 cm-1 at 514.5 and 1064 nm, respectively5.  Values for the crystalline 
salbutamol sulphate absorption coefficients were not available in the scientific literature and are therefore assumed to be the 
same as the aqueous phase absorption coefficients (0.83 and 0.15 M-1 cm-1 at 514.5 and 1064 nm, respectively) which were 
measured using a UV-Vis-NIR spectrometer (Shimadzu UV-1800).  

At the typically used laser powers (24 mW of 1064 nm and 2 mW of 514.5 nm), it is estimated that a pure salbutamol 
sulphate particle of 2 µm diameter would be 1.4 C warmer than the ambient conditions.  A water droplet of the same 
diameter would be 0.3 C warmer.  These temperature increases are small but non-negligible.  To check for any heating 
effects on trapped particles we levitated a droplet of aqueous solution of NaCl and were able to observe the characteristic 
broad liquid water peak centred at ~3400 cm-1.  This water peak did not change with prolonged (several minutes) exposure to 
either of the 1064 or 514.5 nm laser beams, indicating that the particle was not dried out by laser heating.

To check that the calculated laser induced temperature increases did not affect the ambient RH at which the deliquescence 
occurred, the total 1064 nm laser power was varied between 20-40 mW, whilst the 514.5 nm laser was held constant at 2 
mW, which corresponds to a temperature increase estimate of 1.3-2.1 C.  The variation in the laser power caused no 
significant variation in critical RH value obtained for the deliquescent phase transition and hence we conclude that any 
localised heating effect is of negligible importance to these experiments.
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