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Antireflectivity is crucial for optimizing the efficiency of solar cells. Achieving
effective anti-reflection with high-refractive-index materials is challenging due to
their inherently high reflectivity, as described by Fresnel equations. Recent research
has explored the potential of nanorough surfaces, where the roughness parameters
are much smaller than the wavelength of incident light. This focus has shifted with
the advent of modern theoretical approaches that incorporate modified boundary
conditions. Our study examines weakly rough opaque surfaces and demonstrates
significant differences in predictions for the scattering coefficients compared to older
theories. These findings are validated by experimental results on nano-roughened
silicon films across wavelengths of 300-400 nm. In this part of the spectrum,
the reflection is shown to decrease significantly, which opens new possibilities for
solar cell technology to harness energy from previously inaccessible regions of the
spectrum.

[TporuBooTpazkarolias CloCOOHOCTb MMeeT pellarolllee 3HayeHHe [/ ONTHMH3a-
UMH 3P(EKTUBHOCTH COJHEUHbIX 3JeMeHToB. [locTixkeHHe 3()(eKTHBHOIO MPOTHUBO-
OTpaxKeHHsl C MOMOILbI0 MaTepHaJNoB C BLICOKUM T0Ka3aTeJieM MpesoMJIeH s ABaseTCs
CJIOXKHOH 3afayell H3-3a MX BBICOKOH OTpaaTesbHOH CHOCOGHOCTH, ONHCHIBAEMOH
ypaBHeHusiMu DpeHesss. HenaBHHe HcceoBaHUS! BBIABUJIM MOTEHLHAJ] HaHOLIEPO-
XOBaTbIX MOBEPXHOCTEH, e MapaMeTphl LIEPOXOBaTOCTH HAMHOI'O MeHblle MJHHbBI
BOJIHBL Najaomiero ceeta. Pokyc UCCIef0BaTeNbCKOTO BHUMAHUSI CMECTHJ/ICS HA HUX
C MOSIBJI€HHEM COBPEMEHHBIX TEeOPeTHYeCKHX MOAXOLOB, KOTOpble BKJ/KYalOT MOIHU-
(duLMpOBaHHbIE TPaHUYHble yc/10BUA. JlaHHas padora MOCBALLAGTCS HCCJELOBAHMIO
c/1ab0lIepOXOBaThIX HENPO3PauHbIX [OBEPXHOCTEH W JEMOHCTPHPYET CYyleCTBeHHble
pas3suuus B NpeAcKasaHUAX KO3(P(MHULHEHTOB paccesHHs [0 CPaBHEHHIO CO CTapbMH
TeOPUSIMU. DTH BHIBOJBI NOATBEPKAAIOTCS SKCIIEPUMEHTAIbHBIMY pe3yJbTaTaM1 Ha Ha-
HOLIEPOXOBAThIX KPEMHHEBBIX 06pasuax Ha anuHax BosaH 300-400 Hm. [TokasaHo, uTo
B 3TOH 4YacTH CMEKTPa OTpPa’KeHHe 3HAYMTeNbHO yMEeHbIIAeTCs, YTO OTKPbIBAaeT HOBbIE
BO3MOXKHOCTH /I TEXHOJIOTHHM COJIHEUHbIX 6aTapeil M0 HCIO/b30BAHUIO SHEPIHH H3
paHee HeJOCTYNHBIX 00JacTell creKTpa.
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