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Synopsis We investigate the effects of confinement and electron correlation on the photoemission properties of
Mg and Na~ endohedrally sequestered in Cgo versus Co49. Cross sections and Wigner-Smith time delays for emis-
sions from various electronic levels are computed and analyzed in time-dependent local density approximation.

The study of the photoemission in real time us- tures at the minima which, however, are very
ing short pulses is key in exploring electron correla- different from the Ceo to Ca49 confinement.
tions in matter. Technological advents in producing The study may open research in spectral and
attosecond (as) pulses or pulse-trains made it possi- temporal measurements of A@Cgo and A@Caao.
ble to resolve electron dynamics in laser-matter in-
teraction on as timescale [1]. For atomic and con- —~ 107FT ' Y pu—ryps @c ]
densed-phase systems, relative time delays are 2 107 —mo@c. |
measured between the photoemission from valence g 10° =
states [2]. Attempts were made to predict the time = 10"
delays in photoionization process for Ar confined in ®» 10°
Ceo [3]. Here, we perform a comparative study of @ 10°
the effects of electron correlation on the photoioni- S 107 i
zation of Mg and Na~ confined in Ceo versus Caqo. 20 30 40 50 60 70 80
The time-dependent local density approximation 350 — " ; ' ; A
(TDLDA) method with the Leeuwen and Baerends 0
(LB94) exchange-correlation functional is em- -
ployed where the fullerene core is modelled by a < -350
spherical jellium shell [4]. We calculate photo S 700l ]
cross sections and angle-integrated Wigner-Smith Q Fveec,,
time-delays [3] for atomic-, fullerene- and atom- -1050 . . ‘ _IMQ@IC“
fullerene hybrid-type levels. We examine the size 20 30 40 50 60 70 80
effects of the molecular cage on ‘the‘ plgsmonically Photon Energy (eV)
enhanced strength of the atomic ionization [5] and
the on the routine cavity oscillations. Furthermore, Figure 1. Cross Section (upper) and Wigner-Smith De-
the behavior of emission time delays in as, induced lay (lower) for the Mg outer 3s electron @Caao vs @Coo.
by this enhancement as well as by the cavity mini- ) )
ma and confinement-modified Cooper minima, as a Supported by the U.S. National Science
function of fullerene size is scrutinized in detail. Foundation grant PHY-1806206 and Chemical
Figure shows TDLDA cross sections and de- Sciences Division, US Department of Energy.
lays for Mg valence 3s emission from Cgo and R
eferences

Cauo as a function of the photon energy. Cavity [1]  Sansone G et al 2012 J. Sel. Top. Quant. 18
oscillations in the cross sections suggest a re- 507

duction in the separation between successive [2]  Neppl S et al 2012 Phys. Rev. Lett. 109 87401
cavity minima from Ceo to Co40. At these mini-  [3]  Dixit G ef al 2013 Phys. Rev. Lett. 111

ma the correlation effects are dominant which 203003

makes the photomission Wigner-Smith delay [4]  ChoilJeral2017 Phys. Rev. 4 95 023404
important. The calculated delays exhibit struc- [5]  Madjet M E er al 2017 Phys. Rev. Lett. 99 243003
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