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INTRODUCTION THE HIGH-RESOLUTION ARPES CHAMBER

We use time- and angle- resolved photoemission spectroscopy (tr-ARPES) to reveal how the non- Tr-ARPES combines the high energy and momentum resolutions of ARPES with the advantages given by a non-
equilibrium electronic population in the surface state (SS) of the topological insulator (Tl) Bi,Se, equilibrium approach, allowing to follow the temporal evolution of the electronic structure after the sample is
evolves, after photoexcitation with ultrashort laser pulses. brought in a non equilibrium condition by the absorption of an ultrafast laser pulse.

We succeed in disentangling a large increase of the effective temperature (T*) from a shift of the The non equilibrium approach allows to unravel the subtle interplay between different and often intertwined
effective chemical potential (u*), which is consequence of the ultrafast photodoping of the electronic or phononic degrees of freedom or collective excitations, by their different characteristic timescales
conduction band. We observe that the relaxation dynamics of T* and u* are k-independent. and spectral features.

Together, these two quantities uniquely define the temporal evolution of the impulsively photoexcited Our laboratory is equipped with a Specs Phoibos 225 electron analyzer, allowing for high energy and
charge population along the SS: we successfully modeled the relaxation dynamics of the instantly momentum resolutions: ~5 meV and ~0.3° are achievable. The high repetition rate ultrafast UV photon source
thermalized hot electrons with an effective Fermi-Dirac distribution with time-dependent (6.2 eV) can be tuned to choose from a high energetic or temporal resolution.

temperature T*(t) and chemical potential u*(t). We conclude that the energy dependence of the non-
equilibrium charge population is solely determined by the analytical form of the effective Fermi-Dirac
distribution [1]. e e ialie
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u* relax following an exponential decay. We clearly reveal an ultrafast modification of the chemical potential pu*
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T* and p* relax respectively with a time constant equal to 2.5 ps and 2.7 ps. The former is compatible with a (A“*max“’lO meV), and interpret it as the result of the ultrafast photodopmg of the conduction band.

mechanism of energy relaxation to the lattice mediated by the electron-phonon interaction. The latter is related to
the relaxation of the excess charge in the conduction band via diffusion.
We propose a simple model, relying only on the inherent properties of the Fermi-Dirac distribution function, that
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