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Abstract

In this paper, a two-color photoemission emission electron microscope (PEEM) was used to image
the Plasmonic near-field distribution of the gold nanoring samples processed by the electron
beam. The two-color experimental method effectively opened the two-color quantum channel,
which caused the non-linear order of the emission electrons to be reduced from 3.80 to 1.85, and
the photoemission electron increased significantly. The near-field PEEM image shows that the
near-field distribution information of the structure is masked because of the strong interference
of defect excitation. Further analysis of the non-linear order of the electrons at the defect location
reveals that the degree of non-linear decrease of the electrons at the nanoring defect location is
significantly lower than that at the non-defective location. The two-color PEEM imaging technology
plays an important role in the development of the plasmons near-field imaging.
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Figure 1. The schematic for PEEM detection of plasmonic field
distribution in a gold nanoring structure
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Figure 2. (a) The extinction spectrum of the gold nanoring by FDTD simulation, and the parameters used in the simulation
are consistent with the experimental parameters; (b) The charge distribution of the gold nanoring irradiated by 800 nm S po-
larized laser
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Figure 3. The change of the photoemission electron with the relative delay of two
beams of light under the condition of two color pulses
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Figure 4. The laser power dependence of one- and two-color multiphoton photoemission; (a) and (b) the linear relationship
between the photoemission electron yield and the power of the 400 nm and 800 nm laser; (c) and (d) the linear relationship
between the photoemission electron yield and the power of the two-color laser; The slope n represents the nonlinear order of
the emitted electrons
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Figure 5. Near-field distribution of the gold nanoring for different polarization of the
incoming 800 nm pulse; PEEM images of the gold nanoring under one-color 800 nm
(a) and two-color 400 nm + 800 nm (b) illumination; (c¢) the FDTD simulated
near-field distribution by 800 nm light; The blue arrows represent laser polarization
angles from 0° to 150° by a step of 30°; The power of 800 nm light is 352 mW, the
power of 400 nm light is 48 mW
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Figure 6. The 800 nm laser power dependence of one- and two-color multiphoton pho-
toemission at the defect location
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