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We have developed in this study a unique and powerful spectroscopy complex:
time resolved microwave conductivity (TRMC) measurement system under high pressure, Field-Induced
TRMC to probe carrier mobility at interfaces, FI-TRMC combined with impedance spectroscopy to solve
interfacial issues of charge carrier transport, and ternary combined spectroscopy system of
ESR-Transient Absorption Spectroscopy, and TRMC under Chemical Doping for understanding of the
landscape of charge and spin transport. The complex has been demonstrated to elucidate mechanisms of

charge carrier transport in a variety of p-systems in terms of their structural modulation by
external stimuli, thermal perturbation of molecular systems, dimensionality of molecular aggregate
structures, as well as electronic and spin state of charge carriers injected. We presume to open the
present spectroscopy complex to scientific community, accelerating the development of pi-conjugated
molecular systems.
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Figure 2. Frequency dependence of FI-TRMC signals with (a) electron and (b) hole injection for typical
voltage biases. Af denotes the difference between the frequency of microwave and the resonance frequency.
(c) Correlation between the number of injected electrons, N, and pseudo conductivity, ANu, evaluated at the
resonance frequency with hole injection (red) and electron injection (blue). The device was fabricated with
graphene of 10 pm domain size.

Tablel. Thesummary of n, 7, e and Lqi for typical domain size of graphene.

Domain size/ um n/cm? tlfs Uiree/ CM2 V1572 Laitt / um
6 8.4 x 10% 250 7400 19
10 1.4 x 1012 420 9600 25
30 6.1 x 10%? 470 16000 27
Chemical Doping(CD)-TRMC TRMC-Electron
Spin Resonance (ESR)-Transient Absorption (TA) 3 10

poly(3-hexylthiophene) (P3HT)
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