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Hygroscopic Growth Factor Calibration

Growth factors were obtained by dividing the median wet particle diameter by the dry particle 
mobility diameter (Fig. S1). Note that this growth factor does not account for the transfer 
function through the DMA. An ammonium sulfate calibration was done  by using the measured 
growth factor of ammonium sulfate to obtain the RH within the H-TDMA.1
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Figure S1: Example of direct growth factor determination using 
levoglucosan. The original size is represented by a line, although the 
particles are not monodisperse. The SMPS data is the result of humidifying 
the dry aerosol.
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Optical Growth Factors

The optical growth factors and refractive indices for each system are shown in Table S1. 

Table S2. Tabulated values for the array of SOA samples for both optical growth factor and 
refractive index. 

Optical growth factors were determined for the α-pinene SOA and are displayed in Figure 
S2. The optical growth factor for the α-pinene SOA that was neither humidified nor seeded with 
ammonium sulfate, fRH(85.9 ± 0.2%, dry), is 1.30 ± 0.04. For the α-pinene SOA, an increase in 
fRH was observed when the sample was generated under high RH conditions with an fRH(88.7 ± 
0.6%, dry) value of  1.84 ± 0.74. The addition of ammonium sulfate seeds prior to the formation 
of the α-pinene SOA had little effect on the optical growth factors. Specifically, the dry seeded 
SOA has an fRH(88.3 ± 2.2%, dry) of 1.28 ± 0.08 and the wet seeded SOA has an fRH(87.8 ± 
1.6%, dry) of 1.77 ± 0.18. 

Figure S2: Size-resolved optical growth factors determined for α-pinene SOA under each of the 
four conditions. At the smaller particle diameters, the humidified (blue) points are higher than 
the dry (black points) with the differences becoming less apparent at larger particle sizes.  The 
large standard deviation shown in for the highest diameter is due to low particle counts.

For the trans-caryophyllene samples, all fRH the data points were often within error of 
one another Figure S3. This includes the wet and dry generated SOA, as well as the seeded SOA. 



However, some of the wet generated SOA has a higher fRH than the dry generated counterparts. 
The unseeded, dry generated trans-caryophyllene SOA has an fRH(89.8 ± 1.9%, dry) of 1.11 ± 
0.01. In comparison, the humified SOA has an fRH(89.0 ± 0.2%, dry) of 1.14 ± 0.01. When 
seeded, the dry SOA had an fRH(88.5 ± 1.7%, dry) of 1.16 ± 0.08 and the humidified SOA had 
an fRH(88.0 ± 1.6%, dry) of 1.22 ± 0.07.

Figure S3: Size-resolved optical growth factors determined for trans-caryophyllene SOA under 
each of the four conditions. All points are within error of each other despite seeding or 
humidification. The large standard deviation shown in for the highest diameter is due to low 
particle counts.


