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Gaussian-stochastic model for the absorption lineshape

This worksheet plots the frequency correlation function Cow, dephasing function F, and absorption lineshape . The
parameters that determine the lineshape are the width of the frequency distribution A and the frequency correlation
time .. Defining « = Az, we will investigate the fast (x>1), intermediate (x=1) and slow (i <1) modulation cases.

First define variables. Range variables for the time and frequency axes : ma:= 212 i=0.ma-1 ii:= o“213 -1

time grid: ti =i-0.1

We will perform all calculations for a fixed value of A, and calculate for three correlation times: z:=0,1..2
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Define the lineshape function and dephasing function:
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Evaluate the correlation function and lineshape function
—ti —ti —ti
waastl = exp — Cwsk,wi = exp — Cwmidi = exp —
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FfastIi =0 Fslowii =0 Fmidii =0

FfastI = F(tiaTco) Fslowi = F(tiaTcz) Fmidi = F(ti:Tcl)
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Now Fourier transform the dipole correlation function Cup and use the real part to obtain the lineshape.

ClJJfasti = F(ti:TCO) C|JJsIowi = F(tiaTcz) C|JJmidi = F(tiaTcl)

Stast == Cﬁt(clJJfast) Sstow = Cﬁt(cuslow) Smid = Cfﬁ(cumid)

Some manipulations to wrap and normalize the Fourier transform:
StaCk(Sfast»Sfast) - L StaCk(Sslow:Sslow) o StaCk(smid’smid)
max( Re(Seast)) slow = max(Re(Sgiow)) mid = max(Re(Smid))

Ofast *=

Determine the frequency axis for the Fourier transform

ii-freq
freq := — tmax = T o g Wi = A= Wat
t T tmax
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