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FROG Trace collection was done with a custom LabVIEW

O tical Gatin and Laser PUISES program to interface with a Newport single axis motion thrOugh OEtiCS AEEIicationS

controller and Ocean Optics spectrometer.
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Trebino and Daniel J. Kane in 1991 to measure laser pulses S S e e e w e oo 3 7| ] [ Calculus 3 that is notoriously difficult to understand at a concrete
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Why FROG? WJ e A example to help calculus students understand this abstract idea.
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ultrashort laser pulses on the order of femtoseconds o e .- - Gradient Index (GRIN) Optics
e Gives crucial information about the phase and intensity in both FEle T GRNamnaIYN 000909090 090 | o | | N | |

time and wavelength of the pulses jhj:m EZ:“ oy Above: A “raw” FROG trace. Time GBIN optics ha.ve a varylng lnde>f of refraction at dlfferent.p05|t|ons A laser pointer trz.:wels straight th.rough near the top of the
e Has significant built-in noise correction | — axis is horizontal, wavelength vertical within the optical medium that influences the path that light takes water where the index of refraction is relatively constant

T through the medium.
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Connections to Calculus

over time (called chirp)
(b) The intensity and phase over time (temporal characterization)
(c) The intensity and phase with respect to frequency
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Calculus 3 students will connect this demo and the
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(d) The intensity and phase with respect to wavelength (spectral A oS ||| o - behavior of light in GRIN lenses to calculus with three
characterization) 71 /A SR N A N Human eye. linked activities
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We can see this effect by creating a medium with varied index of

refraction, n, (a GRIN lens). The visuals below come from a gradient Acknowledgements
of sugar dissolved in water with a laser going through the tank.

Spectrometer /

1) The incoming pulse is split with a beam splitter (BS)

2) One copy of the pulse is shifted “in time” by changing the
distance traveled along one arm Future Uses of FROG

7064 fs, Spectral width 6.769 nm. Evidence of multiple pulses
as well as self phase modulation
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* Frequency conversion —to generate visible or near top possible.

ultraviolet pulses from infrared laser sources

Right: Paige Casabona with FROG
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