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1) Impurity photovoltaic effect 4) Mapping

»The impurity photovoltaic effect is included in the continuity
equations using eq. (I), which describes all processes in Fig. 1;
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an = fiNio??*'(N)  ap = (1— fi)Neo?'(A) (111) | | > Total absorption (eq. II) is the sum of band-to-band, valence-band-
to-impurity, and impurity-to-conduction-band processes.
[1] A. Niemegeers, M. Burgelman, Numerical . : . : :
modelling of ac-characteristics of CdTe and CIS solar »The impurity-mediated absorption depends on the occupation
cells, 25th PVSC (1996) 901. probability of the impurity level f (eq. III).
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Reference presence Of impuritieS.

»The maximum wavelength the device can absorb equals the
wavelength defined by the energy difference between the
conduction-band edge and the impurity level.
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cm=3) junction GaAs solar S e perform poorly; GaAs:Cu 5) COﬂClUSIOﬂ
cells having Ti, Fe and Cu S 24- may be more efficient than

Impurities in the middle 2 conventional solar cells | | N | |
layer were simulated. ' (represented by dashed » GaAs:Cu impurity solar cells are promising; GaAs:Fe and GaAs:Ti are not (Fig. 2c);
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occurs when the impurity
concentration is slightly
higher than the shallow-
_ dopant concentration (Fig. »The peak efficiency (Fig.
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impurity concentration (sm) degradation (Fig. 2b). 0'01516 7 10 [2] P. G. Linares et al.,, Extreme voltage recovery in GaAs:Ti

Impurity concentration (cm™) intermediate band solar cells, Sol. Energ. Mat. Sol. C. 108 (2013) 175.

»We have shown that GaAs impurity solar cells may be substantially more efficient than their conventional
counterparts (Fig. 4); |
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» GaAs ISCs are especially useful when more infrared radiation is present (Fig 5).
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= Cu(A) . » Our results serve as a guideline for future experimental research on GaAs ISCs.
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