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1. Introduction to quantum world

2. Atomic resonant photoemission spectroscopy
- Introduction to the quantum interference

3. Vibrationally-resolved core-level photoelectron spectroscopy
- Adiabatic approximation and Franck-Condon analysis
- Young’s double-slit experiments

4. Multiple-ion momentum imaging
- Snapshots of molecular deformation within a few fs

5. Electron-ion momentum imaging
- Molecular-frame photoelectron angular distributions

6. Interatomic Coulombic decay
7. Characteristic properties of free electron lasers

8. Atomic multi-photon processes by FEL: from EUV to X

Photoelectric effect

When matter is shined by the light, electron is
emitted from the surface.

(i) Frequency of the light needs to be larger than v,

(i) Kinetic energy of the electron is determined by the
frequency of the light.

(iii) Number of electrons is proportional to the intensity
of the light. =

Einstein’s explanation

Light at frequency of v is considered to be a group of
particles (photons) and each photon has energy hv.
An electron gets the energy hv when it absorb one
photon.

The electron in the matter is bound. For the electron
to be emitted from the matter, the electron needs to
receive the energy more than the work function W.
Then the kinetic energy KE of the emitted electron can
be given as KE = hv — W.
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