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Semantic memory is important for encoding, storing, and recalling knowledge, and 

thus for forming concepts and understanding language. Effective handling of 

information from semantic memory is crucial for the ability to use, manipulate and 

generalize knowledge that people acquire throughout their lives (Kumar, 2021). The 

current model assumes that semantic cognition consists of two interacting systems: a 

semantic representation system and a semantic control system, such a model is also 

referred to as the Controlled Semantic Cognition framework. Semantic representation 

encodes conceptual representations of words and concepts, by learning relationships 

between different information already stored in semantic memory. The second system 

is semantic control, which executively regulates activation in the representational 

system to generate inferences and behaviors that are appropriate for the current situation 

or task (Jefferies et al., 2020; Ralph et al., 2017).  

The main goal of our research is to validate and extend current perspectives on 

semantic cognition (e.g., Jefferies et al., 2020; Ralph et al., 2017), exploring and 

describing the underlying neurocognitive mechanisms that underlie the ability to 

retrieve, executive control, and access conceptual representations. We will examine the 

functional role of prefrontal and temporal cortical brain regions in semantic processes 

using non-invasive brain electrical stimulation (tES). We will also focus on the 

modulation of relevant neurobiological systems that underlie semantic memory 

information processing and its control (e.g., the role of the central noradrenergic 

system, and stress hormones). 
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