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Derivation considering Lognormal distribution: 

Let the scattering intensity be I(q). In fact, from the standard definition of the intensity, 
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Thus,  
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The denominator of the above equation is a q independent term.   

Thus, I(q) is proportional to 
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The integration in the above equation is on r and hence by rearranging q4 term, 
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At the peak (q=qpeak) in the Porod plot 
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For a lognormal distribution 
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Let us consider r/Rm=x 
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Let us put qpeak*Rm=K 
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The integration is over x as dummy variable, so the resulting integral will depend on K and 

 only. 

 

Thus, the above Function(K,)=0, so K is a function of  only and does not depend on Rm.  So, K=K()  

(This is also verified from the simulation that the quantity qp2Rm
2 depends only on and is 

independent of Rm)  

 

Thus, qpeak*Rm=K(), i.e., qpeak*Rm and depends on  only, 

 

Now, 
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Let us assume 
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This shows that the ratio is independent of Rm and depends on  only. 

 

Let us try to approximate how the quantity qpeak*Rm behaves: 
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First we will see the behavior with a Guinier approximation,  
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At the maximum 
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Now for Lognormal distribution, nth moment is given by 
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However, this is based on the approximation that the maximum occur at small enough q value, 

which is not exactly true. 

Thus, we assume a more general form that fits the variation of qpeak
2Rm

2 and we try to estimate these 

unknown coefficients from the fit of the variation of this quantity with . 

2 2 2 2 2
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where C1, C2, …….D2,…. are some constants that needs to be determined. 

It is already shown that  
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Please note that equation 7 is also similar to equation 2 but here q gets replaced by K. It should be 

also noted that qpeakRm=K(). This means that with Rm=1, one can approximate the functional form of 

f() as of K. 

Thus,  the ratio T can also be represented in the similar form . 

 

Thus, in summary, 
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The values of the quantities F1,F2,F3, G2,G3 and C1,C2,C3,D2 and D3 have been determined from the 

fitting from the fitting of the variation of T and qpeak
2Rm

2 with , as obtained from the simulation.
 

 

Derivation considering Weibull distribution: 

 

For a Weibull distribution 
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Let us consider r/Rm=x and let =Rm 
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Let us put qp*Rm=K 
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The integration is over x, so the resulting integral will depend on K and  only. 

 

Thus, the above Function(K,)=0, so K is a function of  only and does not depend on Rm.  

So, K=K() (This should also be verified from simulation that the product qpRm depends only on 

and is independent of Rm)  

Thus, qpeak*Rm=K(), i.e., qpeak*Rm and depends on   only, 
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So,  
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This shows that the ratio is independent of  and depends on  only. 

Similar to the Lognormal case, here the two quantities can be represented in the form 
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The values of the quantities and , , , , have been determined from the 

fitting of the variation of T and qpeak
2 with , as obtained from the simulation. 

 

 

 

 

 

  

 

Fig. S1. Correction factor is estimated from the ratio of the width of the peak. The peak zone was 

fitted with Gaussian function (Zoomed right panels).  

 



 

Fig. S2. Comparison of fit with standard non-linear least square model and the present model for TM 

40 colloids. The goodness of fit for present model was ~0.99 while that for the standard fit was ~0.98. 

the standard 2 value for present model was 3.4 while that for the standard fit was 3.1. 

 

 

Fig. S2a. Comparison of fit with standard non-linear least square model and the present model for SM 

40 colloids. The goodness of fit for present model was ~0.98 while that for the standard fit was 0.97. 

the standard 2 value for present model was 0.7 while that for the standard fit was 0.6. 
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Fig. S3. Comparison of the distributions obtained from the present method and the dynamic light 

scattering (DLS) method. 
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Fig. S4. Field-Emission Scanning Electron Micrograph of the dried silica colloids. FESEM 

measurements have been performed using Carl Zeiss FESEM. 
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