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One-dimensional (1D) spin systems are prototypical models with strong correlations, which -- compared with higher
dimensional cases -- are more amenable to both analytical and numerical techniques including conformal field theory,
bosonization, Bethe ansatz, and the density matrix renormalization group (DMRG) numerical method. The notions
and intuitions obtained from such systems can be inspiring for more complicated interacting systems. In the first part
of my talk, I will discuss a series of our recent works on the phase diagram of the 1D spin-1/2 generalized Kitaev
models. In particular, for the spin-1/2 Kitaev-Gamma chain, we are able to demonstrate the existence of an extended
gapless phase with an emergent SU(2)_1 conformal symmetry using a combination of symmetry and field theory
analysis. Strikingly, our DMRG calculations show that about 67% of the entire phase diagram is occupied by this
emergent SU(2)_1 phase. On the other hand, the “bridge” between the "Planck scale™ lattice spin operators and the
low energy SU(2)_1 degrees of freedom breaks the SU(2) symmetry. A modified nonabelian bosonization formula is
proposed to capture such emergent “partial” SU(2) symmetry. In the second part of my talk, I will discuss our work
on the spin dynamics of many-body bound states in the spin-1/2 antiferromagnetic XXZ model. Using the algebraic
Bethe ansatz method, we are able to systematically study the dynamical spin structure factors of this model under
longitudinal magnetic fields. In particular, at intermediate and high energies, the spin dynamics are found to be
dominated by many-body excitations involving multi-magnon bound states. The theoretical predictions are in
excellent agreements with the electron spin resonance and inelastic neutron scattering experiments.
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