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FID signal fft and triple Lorentz fitting procedure
clc;
clear all;
a=importdata('E:\data.txt');
a1=a(:,1)
a2=a(:,2)
plot(a1,a2)
%fft
time=a1;
time=time-time(1);
data=a2;
Fs = 1/(time(2)-time(1))-0.1  % Sampling frequency
L = length(data);
T = 1/Fs;                     % Sample time
t = (0:L-1)*T;
figure(1)
plot(t,data)
Y=fft(data)
p2=abs(Y/L);
p1=p2(1:L/2+1);
p3=2*p1(2:120);
f=(Fs*(0:(L/2))/L);  % Frequency resolution：Fs/L
f=f(1:120-1);
figure(2)
plot(f,p3) 
cftool

%Triple Lorentz fit parameters of Fig.13(b)
       A1 =    0.009521; % Fitting coefficient
       A129 =    0.008788; % Fitting coefficient
       A2 =     0.04008; % Fitting coefficient
       A3 =    -0.06402; % Fitting coefficient
       T1 =      0.1704; % Resonance peak spectral line width of 131Xe-1
       T129 =      0.3033; % Resonance peak spectral line width of 129Xe
       T2 =       2.841; % Resonance peak spectral line width of 131Xe-2
       T3 =       5.009; % Resonance peak spectral line width of 131Xe-3
       b =    0.002167; % Fitting coefficient
       deltaf =     0.05224; % Electric quadrupole split
       v129 =       6.038; % precession frequencies of 129Xe
       v131 =       1.734; % precession frequencies of 131Xe
aaa=zeros(1,length(f));
for i=1:length(f)
    v=f(i);
    aaa(i)=A129*T129/(2*pi)/((v-v129)^2+(T129/2)^2)+A1*T1/(2*pi)/((v-v131)^2+(T1/2)^2)+A2*T2/(2*pi)/((v-v131-deltaf)^2+(T2/2)^2)+A3*T3/(2*pi)/((v-v131+deltaf)^2+(T3/2)^2)+b;
end
figure(3)
plot(f,aaa)

%Triple Lorentz fit parameters of Fig.13(d)
       A1 =    0.008241;
       A129 =    0.005224;
       A2 =   0.0006596;
       A3 =    0.002835;
       T1 =      0.1669;
       T129 =         0.3;
       T2 =      0.4546;
       T3 =       1.233;
       b =    0.000529;
       deltaf =      0.4331;
       v129 =       6.048;
       v131 =       1.739;
aaa=zeros(1,length(f));
for i=1:length(f)
    v=f(i);
    aaa(i)=A129*T129/(2*pi)/((v-v129)^2+(T129/2)^2)+A1*T1/(2*pi)/((v-v131)^2+(T1/2)^2)+A2*T2/(2*pi)/((v-v131-deltaf)^2+(T2/2)^2)+A3*T3/(2*pi)/((v-v131+deltaf)^2+(T3/2)^2)+b;
end
figure(3)
plot(f,aaa)
