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A

Deconvolution

In order to analyze the temporal components of spectroscopically obtained dynamics,

the transients need to be deconvoluted with the intrumental response function (IRF),

given by the limiting temporal factor in the experimental setup (either laser pulse

width or detector response curve). Mathematically, convolution is a mathematical

operation on two functions, producing a third function that is typically viewed as

a modi�ed version of one of the original functions, giving the area overlap between

the two functions as a function of the amount that one of the original functions is

translated. In case of the observed impulse response function I(t) under assumption

of a δ-function excitation, every pulse induces an impulse response at time tk:

Ik(t) = L(tk)I (t � tk) ∆t (t > tk) (A.0.1)

The amplitude of the impulse response function excited at time tk is proportional

to the excitation intensity of the IRF L(tk) occuring at the same time and the term

(t � tk) de�nes the point from where the impulse response starts. The measured

decay N(tk) is the sum of the impulse responses created by all the individual δ-

function excitation pulses occuring during tk:

N(tk) =

t � tk∑
t=0

L(tk)I(t � tk)∆t (A.0.2)

which for small steps of ∆t can be expressed as:

N(tk) =

∫ t

0

L(t′)I(t � t′)dt′ (A.0.3)
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In order to process the deconvolution procedure, the IRF needs to be described by a

continuous �simple� function. In case of the IRF as shown in Fig. 2.3, the �tting pro-

cedure is evidently highly complicated, and therefore the deconvolution procedure

cannot be executed on the picosecond resolution PL dynamics. For this, an indi-

rect method has been used where decay time is inferred from intensity comparison

between di�erent decay components (see Chapter 3, Section 3.3).


