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A new SM-OPYV materials: A Theoretical Approach

Bo-Cheng Wang® and Houn-Lin Chiu®
*Department of Chemistry, Tamkang University, Tamsui 251, Taiwan

bDepartment of Chemistry, National Kaohsiung Normal University, Taiwan
Abstract

In order to investigate the photo-physical, electrochemical, and optoelectronic
properties of dipolar 5,5,10,10-tetraphenyl-5,10-dihydroindeno[2,1-a]-indene (TDI)
derivatives, a facile synthesis has been developed to integrate arylamine (electron
donor fragment, D) and aryl-2-methylenemalononitrile (electron acceptor fragment, A)
into the TDI bridge. According to calculation results from DFT/B3LYP/6-31G(d)
method, the HOMO and LUMO energies of TDI derivatives are relevant to the extent
of corresponding electron donating and accepting natures, and influence the
open-circuit voltage (7,.) and driving force (4E) in organic photovoltaics (OPV). The
projected density of state (pDOS) analysis shows that the electron density distribution
from the D fragment to TDI bridge in the HOMO is attributing to the
electron-donating ability, whereas the electrons are mainly localized on A fragment in
the LUMO. Calculation for the reorganization energy by DFT/B3LYP/6-31G(d)
method suggests these D-TDI-A derivatives are hole-transporting type materials. On
the other hand, the calculated absorption spectra for these molecules in CH,Cl, are
simulated by using the TD-DFT/BH and HLYP/6-31G(d) method within the
Polarizable Continuum Model (PCM), representing the maximum absorption
wavelength (A4uqx) can be assigned to HOMO to LUMO transition. HOMO was the &
orbital which delocalized from D fragment to m-linker and LUMO was the T orbital
which concentrated on A fragment. The optical properties of D-TDI-A derivatives can
be influenced by the D fragment and m-conjugated length. Calculated results of
D-TDI-A derivatives also exhibited a large RLHE, and according to calculated results,
the D-TDI-A derivatives contain Ay, and A4 fragment would be useful electron donor
materials for further development of new small molecular organic photovoltaic solar
cell (SM-OPV) devices.
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Does the Ability of Mental Rotation Affect the Learning of
Chemical Structure Formulas? — the Evidence from

Neuroscience

Chia-Ju Liu',Chao-Ming Hung?, Chen Hsieh®,Chin-Fei Huang’
Ming-Chung Ho®, Houn-Lin Chiu®
" Graduate Institute of Science Education and Environmental Education, National
Kaohsiung Normal University, Kaohsiung, Taiwan, ROC
2Graduate Institute of Science Education and Environmental Education, National
Kaohsiung Normal University, Kaohsiung, Taiwan, ROC
3Graduate Institute of Science Education and Environmental Education, National
Kaohsiung Normal University, Kaohsiung, Taiwan, ROC
* Graduate Institute of Science Education and Environmental Education, National
Kaohsiung Normal University, Kaohsiung, Taiwan, ROC
*Department of Physics, National Kaohsiung Normal University, Kaohsiung, Taiwan, ROC
®Department of Chemistry, National Kaohsiung Normal University, Kaohsiung, Taiwan,
ROC

*Corresponding author: Chia-ju Liu; E-mail: chiaju1105@gmail.com

Abstract

The previous studies present two points of view regarding the influences of mental
rotation on learning chemical structure formulas. One is that the ability of mental rotation
affects the learning of chemical structure formulas, while the other argues otherwise. The
purpose of this study was to conduct neuroscience technology-event-related potentials
(ERPSs) to try to clarify this research question. A total of 24 university students majoring in
chemistry were recruited. In the ERP experiments, the participants were required to identify
2D figures, 2D chemical structural formulas, 3D objects and 3D chemical structural
formulas. The results showed that all students used similar strategies of mental rotation
when identifying 2D figures, 3D objects and 3D chemical structural formulas. However, the
high-achieving students used different strategies for identifying 2D figures and chemical
structural formulas, while the low-achieving students tended to use similar strategies of
mental rotation for identifying both 2D figures and chemical structural formulas. The results
indicate that due to the low-achieving students’ inappropriate strategies of mental rotation,
they encountered some difficulties when identifying 2D chemical structural formulas.
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