
Abstract Submitted
for the DPP12 Meeting of

The American Physical Society

A combined model for femtosecond laser induced photoemission
with laser heating and quantum tunneling1 MIHIR PANT, LAY KEE ANG,
Singapore University of Technology and Design — Ultrafast laser induced electron
emission has garnered considerable interest in recent years because of its applica-
tion in imaging, future light sources and in the development of ultrafast optical
transistors. The photoemission process involves multiple physical processes: laser
heating, quantum tunneling and acceleration by the ponderomotive force. Previous
models for photoemission have only included some of these effects. In this paper, we
combine the simulations of non-equilibrium heating with time-dependent quantum
simulations under a spatially varying field to obtain a model which can capture all
three effects. We find that many features of the emission process can only be cap-
tured by the combined model. Furthermore, the assumptions made by older models
are found to be valid only under certain conditions. Our model is also compared
with the classical Einstein photoelectric effect and we find differences in the emis-
sion order because of heating and the finite pulsewidth. The relative contribution
of different energy levels in the emission process is also studied.

1This work was supported by SUTD (SRG EPD 2011 014) and SUTD-MIT IDC
grant (IDG21200106 and IDD21200103). L. K. Ang would like to acknowledge the
support of a USA AOARD grant. (11-4069)

Mihir Pant
Singapore University of Technology and Design

Date submitted: 30 Aug 2012 Electronic form version 1.4


