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Generalized integrable discrete nonlinear Schrodinger equation

idn = —(Pnt1 + Sn1) — [(Pns1 + Ono1) + 20¢n]|dn|?

Soliton solution:

sinh 3

¢ = ———sech ﬁ n —ut — Ig e""?;(w’«"‘a‘n-%dc) ’
w = —2cosacoshf,
u = 28 'sinasinhf,

D. Cal, A.R. Bishop, N. Granbech-Jdensen, Localized states in discrete nonlinear Schrodinger equations,
Physical Review Letters 72, 591 (1994)



Wave turbulence: MMT model

iq, = 10.1%q * 19,17 (|19.]"7q|"19.] " q)
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D. Cai, A.J. Majda, D.W. MclLaughlin, and E. G. Tabak, Spectral bifurcations in dispersive wave turbulence
PNAS 96, 14216 (1999).



Theoretical and Computational Neuroscience
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Hikosaka line-motion
Illusion In V1
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A. V. Rangan, D. Cai, and
D. W. McLaughlin,
Modeling the spatiotem-
poral cortical activity
associated with the line-
motion illusion in primary
visual cortex, Proc. Natl.
Acad. Sci. USA, 102, no.
52, pp. 18793—-18800,
2005.
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Internal Waves in the Ocean

(k) 2<x 1o—§> T,: 1'5 OQO l

S.W. Jiang, G. Kovaci¢, D. Zhou, and D. Cai, 1 '
Modulation-resonance mechanism for O
surface waves in a two-layer fluid system,

Journal of Fluid Mechanics 875, 807-841 (2019) . 1
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