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Fig. 1. Time-resolved pump-probe spectroscopy showing the ultrafast dynamics of MoP: (a) The AR/R; of MoP at several typical

temperatures from 7 to 290 K; (b) SEM image of our sample; (¢) and (d) Schematic lattice structures of MoP. Blue and red balls:

Mo and P atoms, respectively.
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fitting result, respectively. The inset illustrates the temper-
ature dependence of the frequency of the coherent acoustic
phonon, which stays 0.033 THz for the whole temperature

range.
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Abstract

We employ the time resolved pump probe experiment to investigate the ultrafast dynamics in a topological
semimetal molybdenum phosphide (MoP), which exhibits triple degenerate points in the momentum space. Two
relaxation processes with the lifetime of 0.3 and 150 ps have been observed. We attribute the fast component to
the electron-phonon scattering and the slow component to the phonon-phonon scattering, respectively.
Temperature dependence investigation shows that both the lifetimes of the fast and slow components enhance
slightly with increasing temperature. We also successfully generate and detect a thermal-stress-induced coherent
acoustic phonon mode with a frequency of 0.033 THz, which does not vary with temperature. Our ultrafast
spectroscopy investigation of the quasiparticle dynamics and the coherent phonon in MoP provides useful
experimental facts and information about the overall excited state dynamics and the temperature dependence of

electron-phonon coupling.

Keywords: ultrafast spectroscopy, triple degenerate fermions, electron-phonon coupling, topological semimetal
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