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Abstract

We extend the time-independentnon-Hermitian Floquel
formalisn? for high precisioncalculationof the MPI rates of
H>* at internuclear distances(R) from 2.0 to 20.0 a.u.iIn
intense laser Pelds with intensity 1! 10'4'W/cm? and
wavelength791'nm. The proceduie involves the use of the
complex-scalingeneralizegyseudospectralCSGPS)nethod
for non-unibrm spatial discietization of the Hamiltoniar
expressedin prolate sphepidal coordinates. We found that
the MPI rates strongly dependupon R and are signibcanyl
enhancedt several critical distancesn good ageementwith
the recent experimentalasults).
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Introduction

¥ Multiphoton ionization of " in intense laser belds is
enhanced at ceéain critical internuclear distances.

¥ Coulomb explosion occurs at critical intenolear
distances after the ionization geess.

¥ Recent experiment estimated critical distancedRes8,
11,and 15 a.urom the kinetic energ spectra of
fragments)

¥ Fuly ab initigprecision calculations of thesal 3D H*
system can vide detailed @sonance structu and
dynamical behaor in MPI ppcesses.
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Computational Method
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Non-uniform grid structure

Generalized Pseudospectral g
(GPS) method provides 30
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Complex-scaling generalized pseudospectral methoc
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I is complex-rotated by " . ! and # are discretized by GPS
method with Gauss-Legendre abscissas {zi} and {y; }.
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Time-independent non-Hermitian Floquetinalisn®)

With lineraly polarized laser peld of frequency w and Pdd
strength F along the internuclear axis B

19 = 9, + Fzcos! t.

[oo o
From the Floquet theorem, ! (r,t) = e "' "n(r)em

m=—oo

where ! : quasienergy, " . quasienergy-state Fourier component.

The equivalent time-independent Floquet Hamilt onian is given by

1 ]
I'q’O! m! !m+§FZ[!m!1+!m+1]— !m-

CSGPS applies to the time-independent non-Hermitian Floquet
matrix to determine complex quasienergies.




Results

Real pats of quasienergies
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R-dependent mltiphoton ionization rates
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Population anaisison 1 gand 1
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Dependence on walengths
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Conclusion

¥ MPI rates of H* as a function of intennclear distanc®
are computed  time-independent non-Hermitian
Floguet matrix disagtized ly CSGPS method.

¥ MPI rates stongly depend orRand ae strongly
enhanced at some critical distances.

¥ Rich esonance structgs in MPI rates arfound br
short internuclear distancesDependence of MPI rate
peaks on weelengths can be examined.

¥ To anayze the elation of vibrational kels and ionizatiol
processesyuclear motions need to be included.
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