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Synopsis We present a time-dependent many-body theory that is based on the propagation of the two-particle

reduced density matrix (2-RDM) [1]. We apply our method to simulate the non-linear response of one-dimensional
lithium hydride in femtosecond mid-IR laser pulses.

With the availability of laser pulse intensities previously only studied for the ground state of
competing with the internal Coulomb force the complex atoms and molecules [2, 3].
electron dynamics in atoms and molecules can
be perturbed far beyond the linear regime. Such
strong perturbations give rise to fascinating non-

linear effects such as above threshold ionization, 60 TD,;&S% """"" T?Bﬁ? ]
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merical simulations is required to describe the g 0L

correlated many-body systems. ;é 2

We have developed a new approach, the time- =

dependent two-particle reduced density matrix -40 e SRR
(TD-2RDM) method, to describe the time- 0 05 1 15 5 25 3
dependent many-body response. As a proto- time [optical cycle]

typical molecular many-body system we apply it

to the one-dimensional model for lithium hydride Figure 1. Dipole moment of LiH subject to a laser
(LiH) in strong infrared laser fields. We solve the pulse with I = 8 x 10"*W/cm? within the TD-
equations of motion for 2-RDM by approximat- 2RDM method compared with the exact (MCT-
ing the three-particle reduced density matrix (3- DHF) reference, the TDHF and the TDDFT cal-
RDM) in terms of lower order RDMs via a new culations.
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