Supplementary Information for

A ferroelectric photovoltaic effect in SbSI nanowires

Krystian Mistewicz **, Marian Nowak * and Danuta Stréz >

!Institute of Physics — Center for Science and Education, Silesian University of Technology, Krasifiskiego 8,
40-019 Katowice, Poland; krystian.mistewicz@polsl.pl, marian.nowak@polsl.pl

2 Institute of Material Science, University of Silesia, 75 Pulku Piechoty 1A, 41-500 Chorzéw, Poland;
danuta.stroz@us.edu.pl

* Correspondence: krystian.mistewicz@polsl.pl; Tel.: +48-32-603-4156

In this “Supplementary Information”, we present the optical power density dependence of the
photoconductivity in Pt/SbSI/Pt device under monochromatic illumination (A=488 nm). This
relation influences the optical power density dependence of the generated photovoltaic
voltage.

The photoconductivity (oph) as well as photoconductivity current (o) of SbSI nanowires is a
nonlinear function of the light intensity (Popt)
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where Ipno is pre-exponential factor and y denotes power coefficient. This dependence was
confirmed for SbSI nanowires experimentally and published in different papers (see Refs.
[S1,52,S3)).

Influence of optical power density on photoconductivity current flowing through SbSI FE-PV
device at constant voltage bias of U=1 V is shown in Figure S1la. Red solid curve represents
the best fitted dependence described by Eq. (S1); Values of the fitted parameters are
following: y=0.52(6), 1,n0=86(33) fA. The evaluated value of power coefficient indicates the
nonlinear recombination of carriers in SbSI nanowires with the increase of excess carrier
concentration. It is in agreement with the data published on photoconductivity of nanowires
as well as single crystals of SbSI (see Fig. 7 in Ref. [S4]).
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Figure S1. Influence of optical power density on (a) photoconductivity current (b) reciprocal
of the electric resistance of SbSI FE-PV device at constant voltage bias of U=1 V.
Red solid curves represent the best fitted dependence described by Eq. (S1);
Values of the fitted parameters are given in the text; Blue dashed line and green
arrow correspond to values of expressions 64-S/d and (opnt04)S/d, respectively.
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According to Eq. (7), given in the main paper, the reciprocal of the electric resistance of SbSI
nanowires under illumination (R,.) is proportional to total electric conductance, i.e. sum of
photoconductivity (cpn) and dark conductivity (cq)
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where d represents electrode distance and S is total cross section of nanowires in SbSI FE-PV
device.

One can see in Figure S1b that, total electric conductance of SbSI nanowires is nonlinear
function of optical power density. Therefore, according to Eq. (7), provided in the article
manuscript, the open circuit voltage (Voc) increases nonlinearly with increasing Py and it
saturates at high Pyt (Figs. 7b and 9b in the manuscript).

It should be underlined that, the same character of dependence Voc(Popt) Was reported for
other FE-PV devices, eg. BiFeOj3 [S5,S6], Bi,FeCrOg [S7].
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