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Photocarrier dynamics in perovskite solar cells and their constituent materials
and analysis of their electronic structure
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3,200,000

MAPb13
(TREPR )

2 TREPR

MAPD13 2 TREPR

methKIammonium Lead iodide (MAPbI3) has been intensiveIK investigated for
perovskite solar cells, but the charge separation state, which is the basis of the photoelectric
conversion mechanism, has not been observed. In this study, we attempted to directly observe the
charge-separation state of MAPbI3 by time-resolved electron paramagnetic resonance spectroscopy
(TREPR). However, we couldn"t observe the charge-separated state.

We considered that the electrons produced by charge separation are trapped at the trap site, and
started to study the release of charge from the trap site. Specifically, we developed a two-color
TREPR method. For the sample, we used a mixed thin film of PTzBT-BOHD and PC71BM, which were
developed as candidates for organic thin film solar cell materials. Currently, we have obtained the
results of charge release from the trap sites and are in the process of developing an analysis
program.
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Fig. 3. TREPR Spectra of PTzBT-
BOHD and PCBM blend film with
Pump pulse (black line) and Pump
with Push pulses (red line) at 80K.
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Fig. 4. TREPR Spectra of PTzBT-
BOHD and PCBM blend film with
Pump pulse (black solid line), Pump
with Push pulses (red solid line),
Push pulse (blue solid line), and the
effect of Push pulse (black dot line)
at 340.6 mT and 80K.

Fig. 5. The scheme of charge
separation  structure of PTzBT-
BOHD and PCBM.
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