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Development of anomalous wavelength—sensing property and photoelectric

conversion performance of solution—processed an Sb—based photovoltaic.
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The output property of photovoltaic (PV) devices such as solar cells has conventionally independent
on the wavelength of the incident light. However, recent findings from the author’s group have
unveiled the presence of an anomalous wavelength—dependent photovoltaic effect (WDPE) in an antimony
chalcogenide—chalcohalide (SbSI:ShsS;) photovoltaic device. Remarkably its open circuit voltage (V)
was found to undergo reversible alterations contingent on the irradiation wavelength. This is
completely different behavior compared to conventional solar cells. Based on this findings, we
further proceeded the investigation of (i) a comprehensive investigation into the underlying
mechanisms of this phenomenon by employing electron spin resonance measurement and (ii) a new type
WDPE by changing device structure. With the use of operand ESR measurement where ESR spectrum was
obtained during light irradiation, it was discovered that hole density in a certain HIM was
significantly suppressed when UV component is included in irradiation light. This indicates the
acceleration of interfacial recombination by short wavelength light irradiation, thus successfully
explaining the WDPE mechanism. Furthermore, the introduction of poly-triarylamine as HIM
unprecedentedly exhibited the opposite wavelength—Jy dependence where photovoltage suppression was
observed with visible light irradiation (RWDPE). Additionally, the response speed of WDPE and RWDPE
was accelerated by introducing polar gas. This study provides a new insight into our originally

developed wavelength—responsive devices.
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With UV Hot carriers
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