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Essential Strength of Research

Pioneering contributions to the understanding of integrable nonlinear systems both at the classical
and quantum levels through theoretical frameworks, which include gauge-unification of solitonic systems
[18,17], invention of original ancestor model scheme for unifying quantum integrable systems based on
our extension of the quantum group [10] and a new braided Yang-Baxter equation (BYBE) [12,13] for
solving non-ultralocal models including exactly solvable anyon models. I have proposed several new
integrable models, including the well known Kundu equation [17,18], Kundu-Eckhaus equation [18§],
Radhakrishnan-Kundu-Lakshmanan (RKL) and Basumallick-Kundu [8] models and discovered several
new quantum integrable systems, including relativistic quantum Toda chain [14], quantum derivative
NLS model [15], pioneering 1D anyon gas models [9,3].

Future Research Plan

My most recent research contributions are the novel nonultralocal quantum group and quantum
integrable anyonic oscillators, anyonic quantum field NLS and derivative NLS models, obtained through
our BYBE. The future plan is to find the exact Bethe ansatz solutions, correlation functions and
corresponding novel nonultralocal vertex models for such 1D anyon models. The plan is also to find
solvable nonabelian anyon models, applicable toward stable quantum computers, as proposed in the
celebrated work of Kitaev.

It would be a challenging problem to solve at the quantum level the variable mass and defect sine-
Gordon models proposed by us recently [4,5], which preserve integrability with unusual properties of
soliton deformation/creation/annihilation.

A pioneering scheme for nonlinearizing linear equations to integrable systems is proposed by me
recently [2], where integrable perturbations were found for a series of nonlinear systems [1,2]. Future
plan is to extend our scheme to discrete models and apply such new integrable systems, admitting exact



accelerating solitons to nonlinear optics and other areas. An ambitious programe is to couple our non-
linearization scheme with Zakharov’s dressing method to propose new method for soliton construction
using solution of linear equation.

Explaining recent experiments on magnetic pattern in MnSI through our novel noncircular symmetric
topological solitons [19] is an immediate problem to be undertaken.
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