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Theory of Dynamic Light Scattering

The dynamic light scattering measures the temporal fluctuation in scattering light intensity at 

a specific angle using a monochromatic light. The signal generated by diffusing particles can 

be analyzed by the normalized intensity autocorrelation function g21,2

where I (t) is the scattered light intensity at time t and I (t+) the scattered intensity at time t 

plus delay time . The normalized intensity correlation function is related to the normalized 

filed autocorrelation function by the Siegert relation

where   is the spatial coherence factor and depends on the alignment and detection optics. 

The field autocorrelation function for a dilute system of monodisperse particles is 

represented by 
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where  is the average decay rate of g1 and extracted from the monomodal fit. The 

diffusion coefficient (Da) and the wave vector q are related to  as =Daq2

For a suspension of polydisperse particles, the field autocorrelation function is 

modified to 

where G(Da) is the distribution of particles with different diffusion coefficients about the 

mean value. The mean value of the diffusion coefficient (Dm) and polydispersity index (PI) 

are calculated by using the cumulant analysis method.3 Including the cumulant analysis,          

Eq. (4) can be simplified to
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where PI is calculated from the ratio of variance 2 to the square of the mean of the decay 

rate m=Dmq2. The corresponding effective hydrodynamic radius (rh) is calculated using                   

Stoke-Einstein equation.4 

Schematic of the DLS instrument (SZ100, Horiba)

Fig. S1. Schematic of the DLS instrument (SZ100, Horiba) used for the measurements of 

transmission (0o scattering angle) and auto correlation function (173o scattering angle).
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SANS of 1wt% BSA-SDS rich mixed surfactant complexes
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Fig. S2. SANS profile of 1 wt% BSA with SDS rich mixed surfactant (X= 0.1-0.4 and total 

50 mM concentration) at pH=7.0 and 0.2 M NaCl in D2O.  For comparison SANS profiles of 

pure protein and corresponding mixture of surfactants are also plotted. The significant change 

in the scattering profiles in the lower Q region of mixed surfactant systems (particularly for 

X=0.2 and 0.3) on addition of BSA suggests the participation of BSA in the resultant complex 

formation. 
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SANS of 1wt% BSA-DTAB rich mixed surfactant complexes
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Fig. S3. SANS profile of 1 wt% BSA with DTAB rich mixed surfactant (X= 0.6 - 0.9 and 

total 50 mM concentration) at pH=7.0 and 0.2 M NaCl in D2O.  For comparison SANS 

profiles of pure protein and corresponding mixture of surfactants are also plotted. The 

significant change in the scattering profiles in the lower Q region of mixed surfactant systems 

(particularly for X=0.7, 0.8 and 0.9) on addition of BSA suggests the participation of BSA in 

the resultant complex formation. 
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SANS of 1wt% BSA with equimolar mixture of SDS-DTAB
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Fig. S4. SANS profile of 1 wt% BSA with equimolar mixture of SDS-DTAB surfactants 

(total 50 mM concentration) at pH=7.0 and 0.2 M NaCl in D2O.  For comparison SANS 

profiles of pure protein and equimolar mixture of surfactants are also plotted. The significant 

change in the scattering profile of mixed surfactant system on addition of BSA suggests the 

participation of BSA in the resultant complex formation.
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