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We present a rigorous numerical study of the frequency response of higher-order extremely asymmetrical scattering (EAS). Higher-order EAS occurs when a higher diffracted order (higher than the +1 diffracted order) satisfies the Bragg condition and propagates parallel (or almost parallel in the case of small frequency detunnings) to the grating boundaries. Until now, there has only been approximate analysis of the frequency response of first-order EAS and none of the frequency response of higher-order EAS, despite clear indications that higher-order EAS may be extremely useful for the experimental realisation of EAS. The main feature – an additional and extremely strong resonance (the first resonance being with respect to frequency of the incident wave, i.e. satisfying the Bragg condition) with respect to angle of scattering is predicted and analysed.

