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Introduction & Goals

Higher-order guided modes in multimode fibers exhibit model of a step-index multimode fiber to:
distinct transverse field distributions and confinement

characteristics, which can influence the optical field
delivered for fiber-based particle manipulation.
Understanding how these modes respond to fiber
parameters is therefore important for controllable modal-
field engineering. This work uses a full-vector eigenmode

¢ identify representative higher-order guided modes;
e characterize their effective index and field confinement;

¢ evaluate their dependence on wavelength, core
diameter, and refractive-index contrast.

Cladding 2D full-vector model Mode Analysis

A 2D full-vector eigenmode model of a step-
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FIGURE 1. Geometry and full-vector
eigenmode-analysis workflow.

Representative higher-order guided modes (R1-R8, 800 nm)
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At 800 nm, the selected higher-order modes exhibit 03

distinct transverse field distributions and span different -
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representatives capture characteristic modal states from
higher to lower n_.. Their spectral positions provide a
direct basis for comparing how different modal groups
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Figure 2. Representative higher-order modes, effective-index spectrum,
and index-contrast-dependent modal characteristics.
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