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Probing attosecond phenomena in solids

A sub-cycle modulation in refiectivity is observed in bulk crystals subjected to intense laser fields, The effect provides
a new way to probe attosecond dynamics in materials.

Shambhu Ghimire

itosevond sclence — stodies
invelving timescales of 10 seconds

—has progreiscd lom the
investigabion of dectron dymamics in
atoumis ansd modecules in gaseous media o
the explosation of quantum phencaens
in condensed matter syviems. Landmark
experisnenii n atroagly driven diclecric
media include the obaervation of

carrier-envelope phase-dependent curment’.

l1|¢|-h.1rn1|n|.. pencration anad atteneg ol
transbenil abasorption’. N, wriling in
Nature Photanics, Hul snd co-worken
demanatrate that siosecond eleciron
chmamics im dielectrics subjecied 1o strong
fickls can be probed through sub-cpcle
changes in the reflectivigy of the material
Bevaase af the cxtronsely fasl timeicales

elegtric fbeld — the carrier of the laser

palse. Therefore, the dynamics ocour on
timescabes om (e order of how fast the
electric field changes ils sign. Ao, their
dependence on the electric firld s typically
ex |Im|rnrullv nenibipear, Such e |.I:H'r|'|r|:u
monlinear ssh-cycle dymamics ane often
rined altoaccod raiatnics and aie on the
matural timescale om which the dynamics

of elecinons in sloms, mobecubos and solids
tadie place. Investigating such dynamics,
particularly in condensed media, thes has
possibile v hmdogical implications in arcas
such s wltrafist owitching and spistronics
One can insagine, for instance, switching a
matertal’s responie on and off on whrafui
timescales by taking sdvantsge of the rapidly
varying sige of the opticsl ekl ram positive
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