Control of Non-adiabatic Transition of Ethanol Molecule by Pump-Probe Excitation
with Intense Femtosecond Laser Pulses
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Abstract o ) o )
Dissociative ionization of ethanol molecule under

the intense few-cycle (~8fs) laser pulse excitation (5 ~ 10fs) ,

was investigated. Compared with the fragmentation

obtained by a 40fs laser pulse at the same field

intensity, the 8fs laser pulse suppresses C-O bond

breaking channel, whereas it leads almost the same , 2

C-C bond breaking vyield ratio as the 40fs laser. We (c-C C-0 )

also tried to lead vibrational nuclear wave packets to

the repulsive dissociation state via an energy level

crossing point generated by a delayed 8fs probe pulse. , (>10" W/cm?, 40fs ~ 1ps)

However, no enhancement of dissociation to either

C-O or C-C breaking channels was observed.
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Fig.1: Experimental Setup for the dissociative ionization
Broad-banded

spectrum through the hollow fiber, dashed-line is the input

by few-cycle pulse excitation. Inset:
spectrum, and solid-line is the output spectrum after the

fiber.
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Fig.2: Fringe-resolved autocorrelation trace of compressed
broad-band pulse (a) after the hollow fiber measured by
(b) inside the TOF-MS
measured by ion yields of the single-charged ethanol ion
(C,HsOH™), respectively.
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Fig.3: TOF mass spectra obtained for ethanol molecule

with intense laser pulses at the temporal width of the laser

field of (a) 8fs (1.1 x 10 W/cm?), (b) 40fs (1.0 x 10* (8fs) (40fs)
Wi/cm?), respectively.
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Fig.4: Measured parent ion vyields (a) C,HsOH*, and
fragment ion yields (b) CH,OH"(C-C bond breaking), (c)
C,Hs" (C-O bond breaking), and water ion yields (d) H,O*

as a function of time delay between pump and probe pulses.

The temporal width of the probe pulse is 8fs (e plot) and
40fs (o plot), respectively, and that of pump pulse is 8fs
in both cases.
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Fig.5: (a) Momentum release spectra of fragment ion CH3*
generated by Coulomb explosion of C-C bond axis
[CH3*---CH,0H"],

vibrational wave packet on the dissociative state along the

and (b) average position of the

C-C bond reaction axis as a function of time delay between
pump (8fs) and probe (8fs) pulses.
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