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Fig. 1 (Color online) Schematic picture of the XFEL-pump-NIR-
probe experiment. The position sensitive detector is con-
structed with microchannel plates (MCPs) and a delay-line
anode (DLA). M1 and M2 are mirrors for XFEL beam, M3—
MS5 are mirrors for the NIR laser, and SM is a split mirror for
the NIR laser. Reprinted from Ref. 19.
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Fig. 2 (Color online) Ionization of Xe"* states by the NIR laser in
isolated atoms. (a) Xe!3* yield as a function of time delay of
the NIR-probe pulse with respect to the XFEL-pump pulse.
White circles and a red solid curve show the experimental
results and the fitted result, respectively. (b) Schematic dia-
gram for the ionization of the Xe"* (n<m) states which
decay into Xem* (m<13) states without NIR probe.
Reprinted from Ref. 19.
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Fig. 3 (Color online) Ultrafast dynamics of XFEL-induced
nanoplasma. (a) Xe* and Xe2* yields as a function of the
time delay of the NIR-probe pulse with respect to the
XFEL-pump pulse. The experimental Xe* and Xe2* yields
are given by circles and crosses, respectively. The solid curves
show results of the theoretical modeling of the process of
NIR laser heating up of XFEL-induced nanoplasma. (b)
Schematic diagrams for the inelastic scattering of Auger elec-
trons and the ICD. Reprinted from Ref. 19.
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The birth of a nanoplasma produced by
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Abstract We have revealed a surprisingly ultrafast population (~12 fs), followed by a slower depopulation
(~250 fs) of highly excited states of atomic fragments generated in the process of XFEL-induced
nanoplasma formation. Inelastic scattering of Auger electrons and interatomic Coulombic decay
are suggested as the mechanisms populating and depopulating, respectively, these excited
states. The observed response occurs within the typical x-ray pulse durations and affects x-ray
scattering, thus providing key information on the foundations of x—ray imaging with XFELs.

18

B Jan. 2020 Vol.33 No.1






