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Abstract

All optical solid state streak camera is to carry out the process of deflecting and scanning of the signal light which
is coupled into the core of the waveguide, with spatially-modulated pump pulse exciting the light deflector, through
precisely controlling the time delay between signal light and pump light. Not only can it solve the problems existing
in the traditional photoelectron streak camera such as the decrease of the dynamic range caused by space charge effect
and incapability of detecting the infrared light signal for photoelectric cathode, but also it has the advantages of simple
structure, systemic stability. And the theoretical temporal resolution can reach up to picosecond scale even sub picosecond
scale. For the Al,Gai_,As/GaAs/Al,Gai_5As planar waveguide light deflector, we discuss in detail the change of the
refractive index of the GaAs with time under the common influences of band filling, band gap shrinkage and free carrier
absorption effect; when the change of the refractive index is on the order of 0.01 and the ratio of the signal spot size to
the width of the waveguide p = 0.5, the theoretical temporal resolution can reach 2 ps; finally, the theoretical spatial
resolution is calculated to be 17 lp/mm according to the condition of static experiment, while the experimental results

show that spatial resolution is 9 lp/mm.

Keywords: all optical solid state streak camera, light deflector, spatial resolution, temporal resolution
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