Feedback of time-gated reflection signals for enhancement of light energy
delivery to the deeply embedded target

Dong-Young Kim, Seungwon Jeong, Ye-Ryoung Lee, and Wonshik Choi

Center for Molecular Spectroscopy and Dynamics, Institute for Basic Science (IBS), Seoul 02841, Republic of Korea
Department of Physics, Korea University, Seoul 02841, Korea

Abstract

The efficiency of light energy delivery to the target object embedded in the scattering medium such as biological tissues is crucial for biomedical imaging,
optogenetics and phototherapy. However, due to the multiple light scattering in the complex medium, the light waves get diffused in both space and time, and
only a small fraction of the incident light can be delivered to the target object. As a consequence, optical methodologies have been effective only to the
shallow layers, and their effect decreases with depth of the target object. Here, we present time-gated reflection feedback method to enhance light energy
delivered to the target object by the iterative optimization of time-gated multiple light waves scattered from the target object. The proposed method can
overcome the sample perturbation such as mechanical drift, while the previous time-gated matrix approach is susceptible to any perturbation.
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