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Abstract: Social cognitive neuroscience, as an important branch of the field of neuroscience, studies the cognitive,
emotional and interactive processes of individuals in social environments. In recent years, with the continuous development
of neuroscience, social cognitive research has been progressing steadily. This paper discusses the latest research progress
in the field of social cognitive neuroscience from the perspective of neuroscience, covering the mechanism of emotional
disorders and cognitive decision making, and brain imaging of social cognitive neuroscience. These advances not only
deepen our understanding of social cognition, but also provide new ideas for the intervention and treatment of social

cognitive disorders.
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1. Introduction

Social cognition is an integral part of human daily life and plays an important role in shaping human interaction
and cooperation. In recent years, with the continuous progress of neuroscience, researchers further explored the
neural basis of social cognition, revealing to us how the brain processes information, regulates emotions, and
performs cognitive tasks in social situations. This paper aims to review the latest progress in the field of social
cognitive neuroscience, discuss the aspects of social cognition, mechanism of emotional disorders, cognitive
decision-making, brain imaging of social cognitive neuroscience, and mechanism of memory. These new
developments not only help to expand our understanding of social cognition, but also provide more possibilities
for the application of neuroscience in the treatment of social cognitive disorders.

2. Theoretical framework of social cognition

Social cognition, as an important field of study of how individuals perceive, understand, and interact in social
environments, presents a rich theoretical framework through the lens of neuroscience. Research in neuroscience
reveals patterns of activity in the brain in social situations.

2.1. Mirror neuron system

The mirror neuron system theory emphasizes how the brain understands the behavior and emotions of others
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through imitation, simulation, and empathy. This theoretical framework states that when an individual observes
the actions or emotions of others, mirror neurons in the brain fire as if they are experiencing the same action or
emotion. This ability to empathize may play a key role in understanding other people’s intentions, predicting
behavior, and making social connections "',

2.2. Social cognitive theory

The social cognitive theory emphasizes how individuals infer the mental states of others, including beliefs,
wishes, and intentions. These mental state inferences require not only the observation of another person’s
behavior, but also an understanding of their intrinsic motivations and emotions . Studies have shown that the
brain’s prefrontal cortex plays a key role in understanding other people’s mental states. These regions may be
involved in reasoning, emotional processing, and social judgment.

2.3. Reward and emotion

The theory of reward and emotion focuses on the role of emotion in social cognition, emphasizing how reward
mechanisms regulate individual decision making and behavior in social situations. Neuroscience research
has shown that brain regions such as the amygdala and striatum play an important role in social-emotional
processing and reward evaluation. An individual’s desire for social rewards, such as social approval, may be
encoded by activity in these regions.

2.4. Network theory and social cognition

Network theory focuses on the role of connectivity and communication between different brain regions in social
cognition. Studies have found that social cognition involves the synergistic activity of multiple brain networks,
such as the emotional processing network, the network for understanding other people’s intentions, and the self-
evaluation network. The transfer of information between these networks may play a key role in the performance

of social cognitive tasks.

2.5. Child development and social cognition

The development of social cognition in children has also received attention in neuroscience research. From
childhood to adulthood, the brain structure and function undergo important changes in social cognitive tasks.
Neuroscience helps us understand how children gradually develop the ability to understand the emotions, the
intentions, and the beliefs of others .

3. Mechanisms of mood disorders

Mood disorders are a class of psychological disorders that seriously affect the individual’s emotional experience
and regulation, and in-depth research provides important clues for our understanding of the pathogenesis
and treatment of these disorders. Mood disorders, including depression, anxiety, and bipolar disorder, will be

explored from a neuroscience perspective below.

3.1. Depression

Depression is a mood disorder characterized by persistent low mood, loss of interest, decreased energy, and
abnormalities in cognitive and physiological function . Neuroscience research has found that depression is
associated with abnormal activity in multiple brain regions and neural pathways. Neuroimaging studies have
revealed changes in the activity of subtracted neural networks involved in emotional regulation, attention, and
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self-evaluation in depressed patients. Abnormal functioning of structures such as the hippocampus, prefrontal
cortex, and amygdala, which play an important role in the onset of depression, can lead to impaired emotional
processing and memory. Imbalances in neurotransmitters such as serotonin are also thought to be associated
with depressive symptoms. Future research is needed to explore the neural circuit connectivity, synaptic
plasticity, and molecular mechanisms of depression to facilitate the development of more effective treatments.

3.2. Anxiety

Anxiety disorders are characterized by excessive fear and anxiety, often accompanied by symptoms of
physical discomfort. Neuroscience research has found that anxiety is involved in neural circuits involved
in emotion regulation, threat perception, and stress response. The amygdala plays a key role in anxiety
and is involved in the evaluation and processing of emotional stimuli. Abnormal activity in the subtracting
cortical-amygdaloid-hypothalamic pathway may lead to overarousal of emotions and enhancement of fear
memories *. Disturbances in the GABAergic neurotransmitter system have also been associated with anxiety
symptoms. More research can be done on the neurobiological mechanism of anxiety symptoms and provide

new ideas for neuromodulation therapy and drug intervention.

3.3. Bipolar disorder

Bipolar disorder is a condition with dramatic mood swings, where patients experience heightened emotions and
increased activity during manic periods and negative emotions and loss of interest during depressive periods.
Neuroscience research has revealed that bipolar disorder is associated with abnormalities in mood regulation,
cognitive control, and the reward system. The dopamine pathway in the brain plays an important role in the
pathogenesis of bipolar disorder, and abnormal activity in the amygdala and prefrontal cortex can lead to
extreme mood swings. Further research of the neural basis of bipolar disorder is still needed in order to better
understand the mechanisms of bipolar disorder and provide a basis for targeted treatment.

4. Cognitive decision-making mechanisms

Cognitive decision-making as an integral and important part of our everyday life and it has gained widespread
interest in the field of neuroscience. Research has shown that cognitive processes involve multiple brain regions
working together, and everything from perception and information processing to behavior execution has been

exhaustively explored at the neural level.

4.1. Cognitive decision-making

Cognitive decision-making is the process by which an individual makes the best choice when faced with
multiple options by evaluating potential outcomes and risks. Neuroscience research has revealed the neural
basis of cognitive decision making, primarily involving the interaction of brain regions such as the prefrontal
cortex, amygdala, striatum, and subtractive neural networks. The prefrontal cortex plays a key role in integrating
different information, weighing pros and cons, and executing plans in decision-making. The amygdala is
involved in the processing of emotional value, which influences the emotional color of decision making.
The striatum is associated with reward, and the assessment of incentive value plays an important role in the
decision-making process. In addition, the activity of subtracting neural networks regulates cognitive control and
attention allocation in decision making, affecting the accuracy and stability of decision making. Future research
could further delve into the mechanisms of interaction between these brain regions, as well as the neural basis

of individual differences in cognitive decision-making.
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4.2. Time cognition

Time cognition is an aspect of cognitive decision making, which refers to an individual’s ability to perceive
and process time, covering such aspects as time interval estimation, time memory, and time decision-making.
Neuroscience research has revealed the neural mechanisms of temporal cognition, mainly involving the
involvement of brain regions such as the dorsolateral prefrontal cortex, basal ganglia, hippocampus, and
cerebellum. Damage to the dorsolateral prefrontal cortex, which plays an important role in time interval
estimation and time decision making, may lead to disruption of time perception. The basal ganglia are involved
in the regulation of time memory and perception, and the perception of time passing is encoded and integrated
in this region. The hippocampus is involved in the encoding and integration of the chronological order of events
and plays an important role in the storage and retrieval of temporal information. The cerebellum may play a
role in time control and prediction. Further research could explore the detailed associations between these brain

regions and time perception, as well as the neuroregulatory mechanisms of time perception.

4.3. Mechanisms of memory

Memory is an important part of human cognitive function, which involves the process of acquiring, storing,
and retrieving information. Neuroscience research has revealed the complex neural mechanisms of memory
formation and expression that, from the molecular level to the network level, profoundly influence our
understanding of past experiences and knowledge.

4.4. Short-term memory and working memory

Short-term memory and working memory are the processes of temporary storage and processing of information,
involving the collaborative activity of the cerebral cortex. Studies have shown that the prefrontal cortex
plays a key role in working memory, and it has an important impact on the maintenance and manipulation of
information. Structures such as the hippocampus and amygdala have been linked to the role of emotion and
attention in memory. Synchronous oscillatory activity in neurons plays an important role in the transfer and

integration of information in both short-term and working memory.

4.5. Long-term memory

Long-term memory is the process by which information is stored persistently in the brain and can be divided
into explicit and implicit memory. Explicit memory involves the hippocampus and related brain areas, such
as hippocampal circuits, which play an important role in spatial, temporal, and factual memory . Implicit
memory involves processes such as motor learning and conditioning, and involves structures such as the basal
ganglia and cerebellum. Synaptic plasticity plays a key role in the formation and consolidation of long-term

memories, including long-term potential, the interaction of neurons before and after synapses, etc.

4.6. Classification and neural mechanism of memory

Memory can be classified in various ways, such as short-term memory and long-term memory according to time
persistence, factual memory, and process memory according to memory content, explicit memory and implicit
memory according to state of consciousness, etc. Each type of memory involves complex interactions between
multiple brain regions . For example, anterior and posterior connections in the cerebral cortex play a key
role in encoding and retrieval of factual memories, while the basal ganglia play an important role in recessive
memory of motor skills.
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4.7. Memory impairments and neurological disorders

Memory disorders have received a lot of attention in neuroscience research, such as memory loss due to
neurodegenerative diseases like Alzheimer’s disease. Studies have shown that these diseases involve multiple
factors such as neuronal damage, defects in synaptic plasticity, and disorders of neurotransmitters.

Studying the neural mechanism of memory disorders can offer insights into early diagnosis and treatment
approaches for related diseases.

5. Brain imaging studies in social cognitive neuroscience

Neuroscience research in the field of social cognition covers the understanding of human social behavior,
emotion, and cognitive processes, and brain imaging techniques play an important role in this. This chapter
will cover the basic principles and applications of brain imaging techniques to social cognitive research,
including functional magnetic resonance imaging (fMRI), electroencephalography (EEG), and magnetic
electroencephalography (MEQG).

5.1. Introduction to brain imaging techniques

Brain imaging techniques are a range of methods for observing and recording active brain regions, and they
provide scientists with an insight into the neural activity of the brain during a variety of cognitive tasks
and behaviors. These techniques are widely used in neuroscience research, including those related to social
cognition. With the help of brain imaging techniques, we can explore the interconnections and activity patterns
between different regions within the brain, revealing the neural mechanisms of social cognitive processes.
The development of brain imaging technology provides a powerful tool for us to deeply explore the neural
mechanism of social cognition. These non-invasive techniques allow researchers to observe patterns of activity
in the brain as it performs social cognitive tasks, revealing the neural basis of aspects such as social interaction,
emotional resonance and social decision-making. Through brain imaging techniques, the role of temporal
cognition in social situations can be better understood, providing new insights into the cognitive basis of human
social behavior.

5.2. Functional magnetic resonance Imaging (fMRI)

Functional magnetic resonance imaging (fMRI) is a technique used to detect neural activity that provides
information about brain activity by monitoring changes in blood oxygen levels. In the field of social cognition,
fMRI is widely used to study time perception and its neural mechanisms in social situations, and fMRI can
also be used to probe brain regions involved in social decision-making processes, such as the basal ganglia and
cerebellum, and the functional connections between these brain regions, thereby revealing the neural basis of
social cognition "”. The application of this technology helps us to better understand time perception in social
cognition and the brain mechanisms associated with it.

5.3. Electroencephalogram (EEG) and event-related potential (ERP)

Electroencephalography (EEG) has been used in social cognition research to record electrical activity in
the cerebral cortex, while event-related potentials (ERP) have been used to study electrical brain responses
triggered by specific social stimuli or tasks. In social cognitive neuroscience, EEG and ERP techniques help
researchers to delve deeper into brain activity related to social cognitive processes.

5.4. Magnetoencephalogram (MEG)

Magnetoencephalography (MEG) is a technique for recording the magnetic fields generated by the brain, which
reveals temporal and spatial properties of neuronal activity. MEG has helped to reveal neural oscillations related
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to social cognitive processes. Through MEG, we can gain a more comprehensive understanding of the temporal
dimension of social cognitive processes, providing deep insights into human social interaction, emotional
resonance, and social decision-making.

6. Conclusion

The field of social cognitive neuroscience has advanced rapidly in the past few years, deepening our
understanding of human social interaction and cognitive processes. These new advances not only help advance
our understanding of social cognitive disorders (e.g., autism spectrum disorders, social anxiety disorders, etc.),
but also offer new possibilities for future neurological interventions and treatments. By better understanding
how the brain functions and changes in social situations, we can more effectively develop individualized
intervention programs for social cognitive disorders. In addition, new findings in neuroscience have also
promoted the integration of interdisciplinary research, and social cognitive neuroscience is increasingly
cooperating with psychology, philosophy, anthropology and other fields, providing a broader vision for a
comprehensive understanding of human social cognition.
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