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Study on neural mechanisms of temporal expectation on a millisecond to second time scale
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The ability to generate temporal expectation is fundamental to our survival since it allows us to reduce uncertainty
about the future and to optimize our performance. Temporal expectation can rely on different types of temporal
information provided by the environment to prepare and respond at an optimal moment, such as regular rhythms,
symbolic cues and the passage of time. However, the neural mechanisms underlying these temporal expectations are not
completely clear. Therefore, the aim of the present study is to clarify how our brain processing different types temporal
informations, and whether the processes will change with time scale.

In chapter 1, the concept, related previous studies on three forms of temporal expectations on a millisecond to
second time scale, and the theory of functional magnetic resonance imaging (fMRI) and event-related potential (ERP)
were introduced. Meanwhile, the purpose and contents of this thesis were briefly described.

In chapter 2, we examined how the brain processing rhythmic temporal information by fMRI, and further
investigated the different neural mechanisms underlying temporal expectation driven by fast and slow rhythm according
to a brief or longer inter-stimulus interval (ISI).

In chapter 3, whether U-shaped temporal expectancy profiles (TEPS) existed in rhythm-based temporal expectation
were examined, and the effect of 1SI length on TEPs was further evaluated.

In chapter 4, we investigated the different behavioural benefit between temporal expectation driven by rhythmic
and symbolic cues, by directly compared the two forms of temporal expectations by means of a single design.
Furthermore, we assessed whether the distinction between the two forms of temporal expectation change with time
scale.

In chapter 5, how the brain processing temporal information provide by symbolic cues and passage of time were
examined by ERP, and whether the two forms of temporal expectation can work in parallel and have distinguishable
neural signatures were further investigated.

In chapter 6, general conclusion based on the four experiments and the future challenges were presented.

The current results showed neural mechanisms underlying temporal expectations driven by rhythm, symbolic cues
and the passage of time. Furthermore, the distinct mechanisms underlying temporal expectation driven by rhythmic and
symbolic cues has been indicated only existed in limited time scales. Additionally, this study also suggested that
temporal expectation generated by symbolic cues and the passage of time can work in parallel with distinguishable

neural signatures.
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