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Abstract 

Quantum mechanics was initially developed in the field of atomic physics and rapidly extended to 

quantum chemistry in the earlier of 20
th

 century. The extension of seeking quantum effects in 

biological systems is the dream for developing of quantum biology [1-4]. Recent experimental 

studies reported long-lived quantum coherence in the primary step of energy transfer in 

photosynthetic protein complexes [5-7]. However, the origin of this coherence is still under debate 

[8-11]. To capture the solid evidence of electronic quantum coherence, we studied the quantum 

dynamics in Fenna-Matthews-Olson (FMO) complex by two-dimensional (2D) electronic 

spectroscopy at different temperatures. We clearly observed the electronic coherence with time 

scale of 500 fs at low temperature (20 K) [12]. However, the lifetime of electronic coherence is 

dramatically reduced with increasing of temperature. We observed, at room temperature, the 

electronic coherence is too short (~60 fs) to play any functional role in the process of energy 

transfer in FMO complex [13]. Moreover, we identified that the long-lived oscillations in 2D 

spectra are mainly contributed from Raman modes on the electronic ground states. 
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