Development of Optical WGM Resonators for Biosensors

I. Brice, A. Pirktina, A. Ubele, K. Grundsteins, A. Atvars, R. Viter, J. Alnis
Institute of Atomic Physics and Spectroscopy, University of Latvia, Riga, Latvia

Whispering gallery modes inside resoanator Chemical growth of ZnO nanorods on WGM resonator

Surface coated with ZnO nanorods.

If the radius of the

It is very inefficient to just shine a laser beam straight onto resonator is significantly The ability to detect small changes in refractive index and/or
the resonator, because barely any light will be coupled larger than wavelength (R >> size allows researchers to measure low concentrations.
inside. Thus one must use other methods to couple light A) then for  constructive However, to obtain the sensitivity of WGM resonators on
into the resonator. One of them is evanescent coupling interference to occur after making a certain biomolecules, they have to be covered with
using a prism. It is easy, efficient and cheapest | whole round-trip around the resonator special nanolayers. ZnO was chosen as low cost and
method but it is a bulky component and requires because of total internal reflection the simply produced nanomaterial with high surface to
collimation optics. length of the optical path has to equal whole volume aspect ratio [3].

Some resonators are visually clear, some are number of wavelengths in the medium: Structure properties of the WGM materials coated
cloudy. Resonators which are cloudy have YR N with ZnO are being studied with Scanning
significant light scattering on the surface. [~ x electron microscopy. ZnO nanorods form a
For smaller resonators the obtained result y dense  “forest like” structure on the
are similar to bigger resonator when . is the resonance condition, where N is the index of microsphere surface. Some larger structures
using green 532 nm or an infrared equator refraction, R is the radius, A is the wavelength and 1 is are also present.

760nm laser.

an integer linked to the angular momentum of a
circulating photon in a spherical microresonator.
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cleaned. Then the substrates were treated by 5 the WGMR depends gn . : Theoretical n.lodel.hng using  program
O, plasma to have a hydrophilic surface. . . . 2 : COMSOL  Multiphysics was performed  to
After th reatment dered | precise geometric properties - g observe weather any changes could be observed
; erl Etl ]i ri red E]ern ’ ?IIJIS(;I; cre n:onor aglfe; size, shape, and composition. B when a small particle approaches the resonator.
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e 1PO ys Yienfe :}? u l?n ( ]Jl)' dl ute " y lan will lead to a significant shift of the resonance wavelength the energy density peaks when the particle is a certain
quat a:no;n Ode, tano ,twas Eip f 1€ ,?E O the g;ss AM1]. WGM resonators allow to significantly distance away from the surface.
SUubs rg < IP pec 1nto Waler SOIULon. ~aem, oqe rop increase the effective light path length allowing o o
of 10% sodium dodecyl sulfate (SDS) solution was sensitive detection of molecule attaching to
added to the water to change the surface tension and to the surface [2] — X107 |
consolidate the particles. ' N . > 34l
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