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Ultrashort Pulses & Its Measurement

Electromagnetic Pulses whose time

duration is in the femtosecond (fs =)

to picosecond (ps = 13s) range.

Electronics devices (diodes, oscilloscop

etc) are not fast enough to allow direct
measurement of picosecond and
femtosecond pulses.
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[nterferometric Autocorrelation
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. Shaker arm creates the delay time.



First Stage of 1.3 GHz System
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Longitudmal Shapmg & SHG Auto-correlator
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Solution
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Two-photon Photo-diode

Photo-detector
A- A . that absorbs two

> photons ofw each,
but not one ab.

hv<Eg<2m

Two-photon induced photocurrent:
signal is aguadratic functiorof power ~

|2
Problem: Impurity— linear absorption
sighal s obscure quadratic signal

Solution? ~ Find one that works!
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Two-photon Absorption Experiment

Measurement: photo-current as a function of therlasam power.
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Result: nice quadratic response (as expected)
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Experment With Green ( = 520nm) Laser
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Expertment With Green (= 520nm) Laser (2)
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Unfortunately,
None Works



Errors m Auto-correlation Measurement

 Two major sources of error associated with
our measurement:
- Linear absorption signal distortion

- Misalignment while scanning the delay



Linear Absorption Distortion

Linear absorption signal can distort the shap@efiulse.

Simulation: assume pulse FWHM = 2 ps, two-photon signal = lirsggnal
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Linear Absorptlon Distortion (2
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Misalignment

e Misalignment Error
- Align at zero delay
- Due to shaker wobbling and alignment difficulty
misalignment occurs»  except at zero delay.

- Partially overlapping in time & space
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Misalignment Error Simulation
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Misalignment Error Simulation (2)

Under normal conditions»  error within < 10%.
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Misalignment + Linear Distortion
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The Misalignment Experiment
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The Misalignment Expertment (2
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Experimental Results VS Theoretical Results
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Conclusion

None of the photo-diode exhibits quadratic respaignal at the current
power level. We will continue to search for mordadle diodes.
However, it is likely that these diodes we testdtlwork at higher beam
power, which will happen once the second stage ifienak in operation.
Computer simulation shows tHatear absor ption signal can

- distort the background to peak ratio of both thtenferometric and
Intensity autocorrelation measurement.

- artificially lengthen the pulse. (< 5%)

Computer simulation also showssalignment between the reference and
shaker arm will yield artificially shortened pulses

There is about a factor of 2 discrepancy betweereiperimental and
theoretical results. One of the main reason foh sliscrepancy is due to
the increasing wobbling effect of the shaker mimtien it is misaligned

purposely.
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