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Light absorption in graphene creates a hot 
electrons distribution, whose cooling 
dynamics is ruled by electron-electron, 
electron-phonon and phonon-phonon 
interactions. According to supercollision 
theory [2], in SiO2-supported graphene 
defect-assisted scattering with acoustic 
phonons plays a major role in accelerating 
the relaxation to equilibrium, reducing the 
efficiency of graphene photodetectors. To 
minimize this interaction, van der Waals 
heterostructures with graphene 
encapsulated by different layered 
materials have been proposed. In 
particular, hexagonal boron nitride (hBN) 
has demonstrated successful in decreasing 
the defects density and doping, improving 
graphene’s electrical properties [1-2].  Here 
we present an experimental study of the 
optical properties of encapsulated 

graphene by high sensitivity ultrafast 
transient absorption experiments (see 
Figure 1). We investigate the role of the 
encapsulant material in the hot-electron 
cooling process by comparing graphene 
encapsulated into hBN of different 
thicknesses and into MoS2 (see Figure 2).  
We study the relaxation dynamics as 
function of lattice temperature and hot 
electron temperature, tuned by changing 
the excitation power.  
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Figure 1: High-sensitivity transient absorption 
setup based on 40 MHz Er-doped fiber laser.  
 
 

 

 

 

 
Figure 2: Transient transmittivity of 
MoS2/graphene/ MoS2 and cooling time as 
function of the excitation power. 
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