Measuring ultrashort laser
pulses

Alejandro Guzman
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The Autocorrelator
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The Autocorrelator (inside out)
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Second harmonic generation | DESY

In any media: D =¢,E +P

In linear media: Y =%& E
D=¢E+ye, E=¢,(1+ K

But in a SHG crystal, the polarization (P) 1s also proportional
to the square of the electric field (E), in fact the a more

general expression for P would be:
In this case we only take the first 2

P=502755E?. P =g, E+&01,E”

For example take an electric field oscillating in time:
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The physical mechanism behind frequency doubling can be understood as
follows. Due to the y, nonlinearity, the incident wave generates a nonlinear
polarization wave which oscillates with twice the incoming frequency.
According to Maxwell's equations, this nonlinear polarization wave radiates an
electromagnetic field with this doubled frequency.
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Autocorrelation function
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The intensity autocorrelation is defined by: A7) = j 1 (t)1(t —7)dt

—o0

This formula in words, measures how much the function I(t) resembles a
time shifted version of itself.

The important feature of this function is: its FWHM is proportional to the
pulse length. Depending on the shape of the pulse this proportionality
factor can be calculated .

What is measured at the detector’s position is the intensity,

1(7) = T\El(t'—r) +E, (t')\zdt'

Expanding we get the term we are looking for:

1.(z) = T\E(t)E(t—r)\zdt = Tl(t)l(t—r)dt



Using Lab view
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Using Lab view
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Intensity (a.u.)
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Using this techniques:
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A troubling dilemma: asking questions or...

coffee?




	The laser system …

