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Nanophotonics offers many avenues for enhancing solar cells. For ex-
ample, one can tailor the incoming light flow to boost absorption via
nanostructures. To ensure strong absorption over the whole spectral
range of interest, one has to utilize many photonic phenomena. Often-
times however, the nanoscale geometrical requirements for optimum
excitation of one phenomenon can be at the expense of another. To
address this challenge, we examine light trapping strategies with com-
bined photonic elements and study conditions under which different
elements complement each other. Here, we discuss the usage of dual
interface gratings (DIGs) and diffuser-grating structures. The former
enhances absorption by relying on guided mode excitation while the
latter focuses on antireflection and scattering management. In such
structures the responsibility of different optical components is split,
enabling more flexibility in optimization. One main point of discussion
is multiperiodic DIG systems, which provide a rich Fourier spectrum,
while maintaining a straightforward geometry. In studying combined
diffuser-grating structures, we developed a memory efficient calculation
method, which evades dealing with rough diffuser geometries directly.
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