Multimode fiber self-focusing

Al Overview

Self-focusing in multimode fibers is a nonlinear optical effect where high-intensity
light induces a refractive index change, causing the beam to focus within the fiber,
which can be harnessed for ultrafast beam shaping or mitigated to prevent damage.

Physical Mechanism

Self-focusing arises from the Kerr effect, where the refractive index of the fiber
material increases with optical intensity. In multimode fibers (MMFs), this effect can
destabilize higher-order modes, transferring energy between modes and potentially
leading to filamentation or catastrophic damage if the input power exceeds a critical
threshold . The critical power for self-focusing is largely independent of the fiber's
mode-field diameter, meaning even large-mode-area fibers are susceptible .

Experimental Observations

Recent studies have demonstrated that self-focusing can be exploited to generate
high-quality ultrafast pencil beams in standard step-index MMFs. By launching an
overfilled on-axis Gaussian beam near the critical power, a self-localized, Bessel-like
beam forms with suppressed sidelobes and enhanced stability, suitable for high-NA
multiphoton imaging . This approach allows volumetric imaging with improved
aberration robustness compared to conventional Gaussian or Bessel beams.

Mitigation Strategies

While self-focusing can be beneficial for beam shaping, it can also damage fibers
when transmitting intense ultrashort pulses. Techniques to mitigate self-focusing
include: e S
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Article Content
Numerical modeling of self-focusing beams in fiber amplifiers

ABSTRACT We have numerically investigated the behavior of the LPO1 fundamental
mode of a step-index, multimode (MM) fiber as

Letter Kerr_selfcleaning

Our experimental data show that the Kerr effect in a graded-index multimode fibre is
the driving mechanism for overcoming speckle

Nonlinear beam self-imaging and self-focusing dynamics in a

Abstract: Beam self-imaging in nonlinear graded-index multimode optical fibers is of
interest for many applications, such as

Coherent Raman spectra and Raman-enhanced self-focusing in multimode fiber

The spectral and spatial features of the coherent Raman emission (stimulated
scattering and/or four-wave mixing)

Wavefront shaping enables high-power multimode fiber ...

Our multimode fiber amplifier can operate at high power with high efficiency and
narrow linewidth, which ensures high

Physics of highly multimode nonlinear optical systems

In these multimode solitons (here, we use the "soliton' terminology loosely), the self-
focusing nonlinear potential due to

Rapid Focused Spot Scanning Imaging Using Multimode Fiber with a

In this paper, we present a rapid beam-focusing method for multimode fiber (MMF)
that integrates a Convolutional

Invite paper: Self-imaging in multimode graded-index fibers and its ...

However, this kernel has a specific property that reproduces the input field precisely
in a periodic fashion along the

L18_Self-focusing and self-phase modulation.pptx

The equation models many nonlinearity effects in a fiber, including but not limited to
self-phase modulation, four-wave mixing, second

Influence of the spatial confinement on the self-focusing of ...

To show how the self-focusing dynamics is affected by the spatial confinement
induced by the fiber we have simulated

[2005.07280] Nonlinear beam self-imaging and self-focusing

© 2026 Roof Repairs Telecom Solutions - All rights reserved



Page 3/5

We have experimentally studied the longitudinal evolution of beam self-imaging by
means of femtosecond laser pulse

Self-focusing - nonlinear, limit, Kerr lens, collapse, filamentation ...

This article explains the phenomenon of nonlinear self-focusing, where an intense
light beam in a nonlinear medium creates its own

Demonstration of high-stable self-mode-locking pulses based on self ...

In addition to the KML reports based on multimode fiber and PCF, Bekker et al. have
also proved that the nonlinear

Focusing and imaging with mode selection through multimode fibers

We present high-resolution imaging using arbitrary illuminations from a multimode
fiber such as naturally occurring speckle patterns.

Self-focusing length in highly multimode ultra-large-mode-area fibers

Recent theoretical researches reveal that the self-focusing critical power in the fiber
waveguide is identical to that in

Controllable spatiotemporal nonlinear effects in multimode fibres

We observe spatiotemporal effects reminiscent of nonlinear optics in bulk media—self-
focusing and multiple

High-Speed Multimode Fiber Imaging Using Binary-Modulated Silicon ...

A multimode fiber imaging system at 500 frames per second is experimentally
demonstrated. It is enabled by a p-i-n

Mitigating stimulated Brillouin scattering in multimode fibers with ...

The authors demonstrate a high-power delivery through a highly multimode optical
fiber by shaping the incident

Wavefront shaping enables high-power multimode fiber ...

Here, we explored a highly multimode fiber amplifier in which stimulated Brillouin
scattering was greatly suppressed

Spatiotemporal beam self-cleaning for high-resolution nonlinear ...

Here we show that the associated self-induced spatiotemporal reshaping allows for
improving the performances of

Spectral-temporal-spatial customization via modulating multimodal ...

This lower damage threshold is possibly due to the parabolic index profile which leads
to more severe self-focusing
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Upper bounds on focusing light through multimode fibers

Wavefront shaping enables precise control of light propagation through multimode
fibers (MMFs), facilitating diffraction

Mitigating self-focusing in multimode fibers for intense ultrashort ...

Mert Ercan, Joseph Ferrantini, KyeoReh Lee, Haoyu Wei, Logan G. Wright, Hui Cao,
"Mitigating self-focusing in multimode fibers for

Self-localized ultrafast pencil beam for volumetric ...

Here we report the observation of a self-localized, ultrafast pencil beam near the
critical power in a standard

Self-focusing length in highly multimode ultra-large-mode-area fibers ...

In this paper, we try to address this issue by studying the self-focusing length
theoretically in the ULMAF which is
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The demand for high peak power therefore necessitates an increase in core diameter
which often results in multimode (MM)

Stimulated Raman scattering in a multimode optical fiber: self-focusing ...

The ring pattern of the output light from a multimode optical fiber at the Stokes
wavelength observed in the stimulated

Focusing through disturbed multimode optical fiber based on self ...

In terms of the imaging resolution and miniaturization, multimode fiber outperforms
single-mode fiber bundles. However,

Self-focusing - nonlinear, limit, Kerr lens, collapse, filamentation ...

We investigate how the fundamental mode of a fiber shrinks due to nonlinear self-
focusing. Also, we simulate how a higher-order

Mitigating self-focusing in multimode fibers for intense ultrashort ...

Delivery of intense ultrashort pulses through optical fibers is limited by self-focusing,
which causes filamentation and damage above

Self-focusing length in highly multimode ultra-large-mode-area fibers

To analyze the self-focusing threshold for multi-mode lasers in fibers, a novel mode
decomposition based on the beam
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Contact Us

For more information, pricing, or custom solutions, please contact us:
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