Event-Related Potentials Component Concepts

· ERP- A neural change in voltage as a function of time due to a physical or mental occurrence (i.e. presentation of stimuli). 
· ERP Components 

· Visual 

· C1- Peaks 80-100ms post stimulus. Highly sensitive to specific aspects of stimulus, such as contrast and spatial frequency.  Polarity can vary both positive and negative. Occurs in the primary visual cortex- V1.  C1 is positive for lower visual field stimuli.  Records negative for an upper visual field.  Distinct when upper visual stimuli creates a negative C1.  

· P1- Follows C1.  Onset times (post stimulus) overlaps with the C1, making it difficult to determine the time. Sensitive to stimulus parameters (faces vs. objects), direction of spatial attention (where the attention is focused), and the subject’s state of arousal.  
· N1- Follows the P1. Has multiple subcomponents related to timing and location post stimulus. Spatial attention influences N1 components. The lateral occipital N1subcomponent is larger during discrimination tasks as compared to detection tasks.  

· P2- Follows N1. Located in anterior and central scalp sites. Larger for stimuli with target features (?) 

· N170 and Vertex Positive Potential- Located at the central midline. Sensitive to highly familiar/learned stimuli, including face specialization (face vs. non-face stimuli). 
· N290- Pre-cursor to the adult N170 (occurs in infants). It is face sensitive, because a face stimulus causes changes in its amplitude/latency compared to other types of objects. It is related to the physical structure of the face rather than recognition of an individual’s identity (i.e. location of eyes vs. recognition that face belongs to mom). 
· P400- Pre-cursor to the adult N170 (occurs in infants). Occurs in a similar brain region as the N170, and is related to faces. Responds to inverted human/monkey faces when 3 or 6 months of age, but only human inverted faces at 12 months       (similar to N170), showing a fine-tuning with age. 
· Negative central (Nc)- Sensitive to the more infrequent stimuli (more novel face). Also aspects of recognition, as the Nc amplitude is larger for mother’s face than stranger’s face at 6 months. 

·  Auditory
· N1- has several subcomponents located in different areas of the brain. The N1 is generally sensitive to attention. 
· Mismatch Negativity (MMN)- occurs when subjects exposed to the same auditory stimuli repeatedly, with an occasional different stimulus. The different stimulus causes a dramatic negative peak in the auditory cortex.
· N2 Family
· Basic N2- Occurs when a repetitive, non-target stimulus is presented. If additional stimuli (a deviant) are presented within the repetitive stimulus, higher amplitude of the N2 latency range will occur. 

· N2a- A mismatch negativity elicited by a deviant stimulus that is a task-irrelevant tone (primarily for auditory stimulus)

· N2b- Occurs a little later, when the deviant is task-relevant. The N2b is larger for less frequent targets and is believed to signify the stimulus categorization process. Elicited by both auditory and visual task-relevant stimulus. 
· N2pc- Does not respond to probability. Reflects focusing of spatial attention onto the target location. Involved in some aspect of working memory maintenance. 
· P3 Family
· P3a- Frontally maximal. Elicited by unpredictable, infrequent changes in tone pitch or intensity of presented stimulus. 
· P3 (P3b) - Parietally maximal. Elicited by the same events as P3a, but only when these changes are task-relevant. Sensitive to target probability (for both auditory and visual stimuli). 
· N400
· Sensitive to semantic incongruence. Largest amplitude is in response to  an event that violates expectations from previous experience and context. 
