RDG MATLAB CODE 1: This retrieves the best refractive index based on the input parameters

function [optprop best_ref] = main_function(n,a,lambda,Rg,extCrossExp,scaCrossExp,extError,scaError)
% a is monomer radius
% lambda is the wavelength of light used
% realRef is real part of the refractive index
% imRef is imaginary part of the refractive index
% n is number of monomers in the aggregate
% k is wavenumber and obtained as (k = 2 * pi/wavelength)
%%% optprop matrix stores calculated optical properties
% best_ref is a row of values in optprop containing the   
      %best refractive index based on the merit function                
        %(meritFun)and the optical properties
      
% scaCross is scattering cross-section
% absCross is absorption cross-section
% extCross is extinction cross-section
% extCrossExp is the experimental extinction cross section
% scaCrossExp is the experimental scattering cross section
% absCrossExp is the experimental absorption cross section
% extError is the experimental extinction error
% scaError is the experimental scattering error
% SSA is single scattering albedo
% scaProp is the structure which contains all the output results
%IntSimpVal gives the numerical integration part of the scattering cross section
 
k = 2 * pi/lambda;
x = k.*a;
optprop = [];   
absCrossExp = extCrossExp-scaCrossExp
for realRef = 1.2:0.01:1.8 
    for imRef=0.02:0.001:0.8
        [scaProp]=rdgScattrial(realRef,imRef);
        D_ext = ((extCrossExp-scaProp.extCross).^2)./((extError).^2);
        D_sca = ((scaCrossExp-scaProp.scaCross).^2)./((scaError).^2);
        meritFun = D_ext + D_sca; 
        optprop = [optprop; realRef imRef meritFun ...
        scaProp.extCross scaProp.scaCross scaProp.SSA];
    end;
end
[r,c]=find(optprop==min(optprop(:,3)));
best_ref = optprop(r,:);
[bookmark: _GoBack]function[scaProp]= rdgScat(realRef,imRef);
m = realRef + (imRef).*i;
mag1 = (abs((m.^2-1)./(m.^2 + 2))).^2;
intSimpVal = integral(@(t)(1 + (8.*((2 .*k .*sin (t./2)).* Rg).^2./(3.* 1.8))...
               + ((2.* k .* sin (t./2)).*Rg).^8).^(-1.8./8)...
            .* 1/2 .*(1 + (cos(t)).^2).* sin(t), 0, pi);
Cvv = ((x.^6)./(k.^2)).* mag1;         
scaCross = (((n).^2).*Cvv .* 2 .* pi.*intSimpVal).*10.^-18;
absCross = (n.*4.* pi.*k.*(a).^3.* imag((m.^2-1)/(m.^2 + 2))).*10.^-18; 
extCross = scaCross + absCross;
SSA = scaCross./extCross;
scaProp.scaCross = scaCross;
scaProp.absCross = absCross;
scaProp.extCross = extCross;
scaProp.SSA = SSA
end;
end











RDG MATLAB CODE 2: This takes the average of the retrieved refractive index from code 1 as part of the inputs and generates the theoretical values
function [radiativeProp required_tab]= rdgApprox(a,Rg,lambda,realRef,imRef)
 
 
% a is monomer radius
 
% lambda is the wavelength of light used
 
% realRef is real part of the refractive index
 
% imRef is imaginary part of the refractive index
 
% n is number of monomers in the aggregate
 
% k is wavenumber and is given as (k=2*pi/wavelength)
 
% IntSimpVal gives the numerical integration part of the scattering cross section
 
% scaCross is scattering cross-section
 
% absCross is absorption cross-section
 
% extCross is extinction cross-section
 
% SSA is single scattering albedo
 
% radiativeProp is the structure which contains all the output results
required_tab = [];
for lambda = 580:-2:510
k = 2 * pi/lambda;
x = k.*a;
m=realRef+(imRef).*i;
 
mag1=(abs((m^2-1)/(m^2 + 2)))^2;
 
intSimpVal=integral(@(t)(1+(8.*((2.*k.*sin(t./2)).* Rg).^2./(3 .* 1.8))...
               + ((2.*k.*sin(t./2)).*Rg).^8).^(-1.8./8)...
            .* 1/2.*(1+(cos(t)).^2).*sin(t),0,pi);
 
Cvv=((x.^6)./(k.^2)).* mag1;        
 
scaCross=(((n).^2).*Cvv.*2.*pi.*intSimpVal).*10.^-18;
 
absCross=(n.*4.*pi.*k.*(a).^3.*imag((m^2-1)/(m^2 + 2))).*10.^-18;
 
extCross=scaCross+absCross;
 
SSA=scaCross./extCross;
 
radiativeProp.scaCross=scaCross;
 
radiativeProp.absCross=absCross;
 
radiativeProp.extCross=extCross;
 
radiativeProp.SSA=SSA;
required_tab = [required_tab; lambda radiativeProp.extCross radiativeProp.scaCross radiativeProp.SSA];
end
end


