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At higher orders in the 1/N expansion, scattering amplitudes receives contributions from diagrams of higher
genus. We view these higher genus contributions as gluing of planar objects in momentum space. This is done
by identifying the spacetime momentum that flows around the cycles of the ‘t Hooft surface. We focus on the
first non-planar correction to gluon scattering amplitudes in N=4 SYM theory. The correction takes the form
of a double trace partial amplitude and the corresponding ‘t Hooft surface has the topology of a cylinder. It is
suppressed by one power of 1/N with respect to the leading single trace contribution. We extend the duality
between planar scattering amplitudes and null polygonal Wilson loops to the double trace amplitude. The new
duality relates the amplitude at any fixed momentum flow around the cylinder to the correlation function of
two infinite null polygonal Wilson lines that are subject to a quantum periodicity constraint. We test the
duality perturbatively at one-loop order and demonstrate it for the dual string in AdS. The duality allows
us to extend the notion of the loop integrand beyond the planar limit and to determine it using recursion
relations. It also allows us to apply the integrability-based pentagon operator product expansion approach to
the first non-planar order.
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