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Control of Non-Adiabatic Transition of Vibrational Wavepacket of Ethanol Molecules with Intense
Femtosecond Pump-Probe Excitation (Laser Pulsewidth Effect)
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Abstract

Dynamics of vibrational wavepacket in the singly
ioniged ethanol is studied using a femtosecond laser
pump-probe scheme. Non-adiabatic transition efficiently
takes place in the light dressed potential surface generated
by the probe pulse when the wavepacket reaches to a level
cross point at ~180fs after pumping. In the same time, a
fraction of wavepackets flowing along the C-C axis also
turn to the C-O coordinate. Thus, longer probe pulses

always attain higher C-O/C-C bond breaking ratios.
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Fig3.1 Double pulse excitation by 800 nm pulses.
Peak intensity of the double pulse is 1.4x10" W/cm?.
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Fig.3.2 40 fs-40 fs pump-probe experiment. (a)CH;" ion
yield (b)C,Hs" ion yield (c)CH,OH"
ion yield. Peak intensity of the probe pulse is ~2.0x10"?
W/em?

ion yield. (d)parent

and that of pump pulse is ~4.5x10" W/cm?.
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Fig.3.3 Ton yields of 40 fs-12 fs pump-probe experiment.
(a) C,Hs" ion yield (b) CH,OH" ion yield. Peak intensity of
the probe pulse is ~2.4x10" W/cm?
pulse is ~4.5x10"* W/cm?.
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Fig.3.4 Comparison of 40 fs-40 fs pump-probe experiment
with 40 fs-70 fs pump-probe experiment. (a)CH;" ion yield
(b)C,H;" ion yield (c)CH,OH" ion yield. Peak intensity of
the probe pulse(40 fs) is ~1.24x10"* W/cm? and that of
probe pulse(70 fs) is ~1.26x10"* W/cm?.
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Fig.3.6 Pulse width dependence of y = C,Hs"/CH,OH" at
A =800 nm.
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