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Default Mode Network 



DMN 
Neurological basis for the self 

• Autobiographical information: Memories of collection of events and facts about one's self 
• Self-reference: Referring to traits and descriptions of one's self 
• Emotion of one's self: Reflecting about one's own emotional state 

 
Thinking about others 
• Theory of Mind: Thinking about the thoughts of others and what they might or might not know 
• Emotions of other: Understanding the emotions of other people and empathizing with their 

feelings 
• Moral reasoning: Determining just and unjust result of an action 
• Social evaluations: Good-bad attitude judgments about social concepts 
• Social categories: Reflecting on important social characteristics and status of a group 



DMN 

Remembering the past and thinking about the future 

• Remembering the past: Recalling events that happened in the past 

• Imagining the future: Envisioning events that might happen in the future 

• Episodic memory: Detailed memory related to specific events in time 

• Story comprehension: Understanding and remembering a narrative 







Functional hubs 
 
Information regarding the self 
 
PCC & Precuneus 
 

• Combines bottom-up (not controlled) attention with information from memory and 

perception 

• The ventral (lower) part of PCC activates in all tasks which involve the DMN including 

those related to the self, related to others, remembering the past, thinking about 

future, and processing concepts plus spatial navigation 

• The dorsal (upper) part of PCC involves involuntary awareness and arousal 

• The precuneus is involved in visual, sensorimotor, and attentional information 





Medial Prefrontal Cortex (mPFC) 
 

• Decisions about self processing such as personal information, 

autobiographical memories, future goals and events, and decision making 

regarding those personally very close such as family 

 

• The ventral (lower) part is involved in positive emotional information and 

internally valued reward 





Angular Gyrus 
 

• Connects perception, attention, spatial cognition, and 

action and helps with parts of recall of episodic memories 





Dorsal medial subsystem 
 
Thinking about others 
 
Functional hubs: PCC, mPFC & AG 
 
Dorsal medial Prefrontal Cortex (dmPFC) 
 
• Involved in social directed thought such as determining or 

inferring the purpose of others' actions 





Temporoparietal  Junction (TPJ) 
 
• Reflects on beliefs about others, also known as TOM 







Lateral Temporal Cortex 
 
• Retrieval of social semantic and conceptual knowledge 



Anterior Temporal Pole 
 
• Abstract conceptual information particularly social in nature 





Medial temporal subsystem 
 
Autobiographical memory and future simulations 
 
Functional hubs: PCC, mPFC, and AG 
 
Hippocampus (HF+) 
• Formation of new memories as well as remembering the 

past and imagining the future 
 
Parahippocampus (PHC) 
• Spatial and scene recognition and simulation 

https://en.wikipedia.org/wiki/Autobiographical_memory






Retrosplenial Cortex (RSC) 
 
• Spatial navigation 





Posterior Inferior Parietal Lobe (pIPL) 
 
• Junction of auditory, visual, and somatosensory information 

and attention 





Salience Network, Reward & Misery Fleeing 
Pathways 



Salience Network 
• Anterior Insula (AI) and dorsal Anterior Cingulate Cortex (dACC) 

 
• Also consists of the Substantia Nigra, VTA, Ventral Striatum, Amygdala, Dorsomedial 

Thalamus, and Hypothalamus 

 

• Involved in detecting and filtering salient stimuli, as well as in recruiting relevant functional 
networks 
 

• Together with its interconnected brain networks, the SN contributes to a variety of 
complex functions, including communication, social behavior, and self-awareness through 
the integration of sensory, emotional, and cognitive information 

 



Salience Network 

• Insula – stimuli originating from the body itself, eg. Visceral organs 
 

• Shifts mode from DMN to CEN 





















Reward Pathways 



Reward Pathways 

• The ventral tegmental area (VTA), the nucleus accumbens, and the 
prefrontal cortex 
 

• When activated by a rewarding stimulus (e.g., food, water, sex), 
information travels from the VTA to the nucleus accumbens and then 
up to the prefrontal cortex. 
 

• Basis of Addiction behaviors 

 





Misery Fleeing Pathway 









Central Executive Network 



Central Executive Network 

• Focus & working memory 
 

• Tasks that require rational thought and conscious control 
 

• Suppression of impulses 







Emotion Processing 



Emotion Processing 

• Emotion generation - ”Limbic System 
 

• Emotion processing – Orbitofrontal Cortex 
 











Memory  



Memory 

• Long Term Memory – LTP (Hippocampus) 
 

• Working Memory – Hippocampus + Widespread 
 
 









Mirror Neurons 

• Evidence for mirror neurons in humans is indirect   

• Inferior Frontal Cortex, Superior Parietal Lobe  

• Active when the person performs an action and also when the person 

sees another individual performing an action 

• Assessment of intention 







Mirror Neurons, Error Neurons, Place Neurons, 
Rose Hip Neurons 



Error Neurons 

• Error detection 

• “Oh shit” neurons 

• mPFC & ACC 

• OCD & Schizophrenia 





Place Neurons  

• Pyramidal neuron 

• Hippocampus  

• Activated when an animal enters a particular place in its environment; this place is known as 
the place field.  

• No apparent topography to the pattern of place fields, unlike other brain areas such as visual 
cortex—neighboring place cells are as likely to have nearby fields as distant ones 

•  In a different environment, typically about half the place cells will still have place fields, but these 
will be in new places unrelated to their former locations 

• Place cells are thought, collectively, to act as a cognitive representation of a specific location in 
space, known as a cognitive map 

• Place cells work with other types of neurons in the hippocampus and surrounding regions to 
perform this kind of spatial processing 





Rose Hip Neurons  

• Uniquely human 

• GABAergic 

• Cerebral cortex 





Cerebellum & Psychiatry 



Cerebellum & Psychiatry 

• As for motor function, so for cognition - emotion 







Thanks for the attention 
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