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Language is one of the most basic and indispensable tool of human life. In the field of cognitive science, study of language has
always been a part that researchers interested in. Visualization of the human brain in the information processing using a Positron
Emission Tomography (PET) and functional Magnetic Resonance Imaging (fMRI) is effective technique that played an important
contribution to the elucidation of the anatomical mechanism of language features. Such techniques makes it possible to visualize
in a very high spatial resolution the distribution of the activity in various brain regions when doing language processing issues. In
present study, behavior and fMRI experiments were used to examine how an existed native language brain network adapt to deal
with new acquisition of another language. The dissertation contains descriptions of three experiments and a general discussion
briefly introduced below.

The aim of the first experiment was to investigate whether character form processing of Chinese characters and Japanese kanji
are consistent. Using whole-brain 3T fMRI with Chinese—Japanese and Japanese— Chinese bilinguals, the imaging result showed
that Japanese Kanji and Chinese characters were both activated in a set of overlapping regions which suggesting that Japanese
Kanji and Chinese characters are processed using the same strategy and same pattern during font size judgment.

In the second experiment, considering that the features of Chinese characters and Japanese Kaniji are visually similar and using
the same processing strategy, but phonologically different. The aim of the present study using whole-brain 3T fMRI to investigate
how the assimilation/accommodation pattern may be modulated at the phonological level in Chinese—Japanese and Japanese—
Chinese bilinguals. With the respect in imaging result, Japanese participants showed an assimilation pattern, but Chinese
participants showed an accommodation pattern.

The third experiment was to investigate brain response during semantic comparison of paired Japanese kanji in proficient
Chinese—Japanese bhilinguals and Japanese group. The imaging result showed that significantly greater activation of Chinese-
Japanese hilinguals than Japanese native speakers in left superior parietal lobe and left posterior insula.

In summary, the dissertation is composed by three experiments to investigate the relationship of native language and second

language across three important elements that including the orthographic, phonology and semantic of language.
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