Imaging of Vibrational Wave Packet of Ethanol Molecule via Coulomb Explosion
by Femtosecond Laser pulse
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Abstract

Applying a Coulomb explosion imaging technique with
40fs pump-probe laser pulse to visualize the vibrational
wave packet in dissociating ethanol molecules, we
observed the real-time evolution of wave packet at each
main chemical bond axis simultaneously. In addition, the
angular distribution of Coulomb explosion at each
internuclear separation leads us to interpret that double
ionization of ethanol proceeds different processes depend
on the location of vibrational wave packet.
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Fig.1: Schematic of Coulomb explosion imaging technique
using pump-probe excitation.
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Fig.2: Momentum scaled TOF mass spectra of fragment
ions (a) CH5;" and (b) OH* obtained by single pulse
excitation at 2.0x10% W/cm?, 40fs.
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Fig.3: The momentum release spectra of (a) CHj'
generated at C-C explosion (CH;*---CH,OH™) and (b) OH*
generated at C-O explosion (C,Hs"---OH™) of C,HsOH as a
function of the time interval between the pump and probe
pulses. P; signal indicates Coulomb explosion generated
by pump pulse. The evolution of the dissociative wave
packet on the repulsive potential of C,HsOH" is described

as P,.
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Fig.4: (a) The average position of wave packet at each
probe delay and (b) the width of wave packet as a function
of internuclear distance along the C-C bond axis and C-O
bond axis estimated from reconstructed internuclear wave

function.
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Fig.5: (a) The peak value and (b) angular distribution of

internuclear wave function as a function of internuclear
distance along the C-C bond axis and C-O bond axis.
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