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This thesis deals with the development and in-depth study of a new
class of optoelectronic material platform comprising graphene and
MoS_2, in which MoS_2 is used essentially to sensitize graphene and
lead to unprecedently high gain and novel opto-electronic memory
effects. The results presented here open up the possibility of designing
a new class of photosensitive devices which can be utilized in various
optoelectronic applications including biomedical sensing, astronomical
sensing, optical communications, optical quantum information
processing and in applications requiring low intensity photodetection
and number resolved single photon detection. .
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