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3 1. Second-order autocorrelation functions correspo-
nding to various input pulse shapes.
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13 1. Overall scheme for TPF experiment. PBS: Po-
larization Beam Splitter, Q & M: Q-switcher
and Mode-locker, PC: Pockel Cell, PCD: Poc-
kel Cell Driver, PD: Photodiode, OS: Oscillos-
cope, SF: Spatial Filter, FR: Faraday Rotator.
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18] 2. (a) Photograph of observed TPF trace. (b) TPF
pattern corresponding to (a) by means of HD
curve.
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2¢] 3. Comparison of TPF yield in terms of degree

of mode-locking.
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25! 4. Different TPF patterns according to position

of selecting a single pulse in QSML pulse
train.
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22§ 7. SHG signal by the autocorrelator with the use
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3 2. Measured pulsewidth and spectral width for va-
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1% 8. Deduction of pulse shape by fitting SHG signal
with second-order autocorrelation function of
(a) sech” and (b) Gaussian type. (a) shows bet-
ter agreement than (b).
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a3 9. (a) Determined input pulse with temporal wi-
dth and shape of sech’. (b) Computed width
of pulse after passing through four-pass ampli-
fier by simulation.
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Two-Photon Fluorescence (TPF) experiment measures temporal width of an amplified short laser
pulse which has passed through a four-pass Nd:glass amplifier, after selecting a single pulse from
pulse train Q-switched and mode-locked (QSML) in Nd:YLF master oscillator. Determination of pulse-
width and pulseshape was also made with detection of autocorrelation trace of CW mode-locked pulse
train by using noncollinear type 1 Second Harmonic Generation (SHG) method. The observed TPF
track showed various patterns, depending on pulse-selecting position in QSML pulse train. That is,
autocorrelation of a pulse extracted at front of the train displayed smooth pulse shape, while one
from the trailing part of the train created many sharp spikes and substructure in the pulse. By TPF
method, pulsewidth was measured to be 44.4 ps with contrast ratio of 2.86 which enabled us to find
out energy fraction of a pulse to total energy, (sum of pulse and background); we obtain the value
of 0.62. Pulsewidth of 46.6 ps was also acquired in another SHG experiment with the help of only
mode-locked pulse train. On the other hand, we confirmed that shape of the pulse is close to sech’
one as a result of fitting the SHG autocorrelation signal with various functions. With simulation using\
this sech? type of pulse, pulsewidth reduction of the beam, having passed through four-pass amplifier,

was also verified,



