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Micro-area angle-resolved spectroscopy measurement system
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Abstract: To study the optical response of micro-area in surface plasmon nanostructures, we develop a mi-
cro-area angle-resolved spectroscopy measurement system based on a coaxial rotating arm. The system ad-
opts a micro-area remote excitation and collection optical path model based on a finite conjugate configura-
tion, enabling an incident micro-area spot with a diameter of 32 um. In addition, an angle-resolved mechanic-
al system based on a coaxial rotating arm is constructed, realizing large-range directional angular excitation

from 6.9° to 90°. Performance tests show that the system exhibits high stability, with a minimum angular res-
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olution of 0.12°. Through the reflection spectrum collection experiments on one-dimensional gratings and

two-dimensional periodic nanostructures, the reliability of the system is further verified. The results demon-

strate the advantages of the micro-area spot, which provide an effective technical means for the angle-re-

solved spectroscopy characterization of micro and nanostructures.

Key words: micro-area light spot; angle-resolved spectroscopy measurement; spectroscopic instrument; sur-
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Tab.1 Optical system specifications

Items Designation

Light source HDL-II
Fiber for excitation 50 um silica fiber

Fiber for collection 1000 um silica fiber

Collimator F239SMA-A
Polarizer HCI12N
Achromatic doublet lens 63-718
Objective lens InfiniStix
Spectrometer Andor Shamrock 303i
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Hiz Tab.2 Spot diagram data
o
L] RMS Radius/pm GEO Radius/um
Collimator Adaxial plane
Optical fiber 0° 13.556 29.153
Achromatic doublet lens
0.707 13.566 30.743
B2 RGEHHLERAER
) ) 1° 13.578 31.582
Fig. 2 Optical path model of the proposed system
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Fig. 3 Experimental spot measurement. (a) Optical system; (b) image acquisition module; (c) digital image processing work-

flow
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Fig. 9 (a) Angle-resolved spectra of one-dimension grating on silver; (b) angle-resolved intensity of one-dimension grating on

silver; (c) theoretical numerical simulation results of one-dimension grating on silver; (d) angle-resolved spectra of one-

dimension grating on gold; (e) angle-resolved intensity of one-dimension grating on gold; (f) theoretical numerical sim-

ulation results of one-dimension grating on gold
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