
 
 
BACKGROUND 

• Familiar face recognition is highly accurate under widely     

variable conditions1 while unfamiliar face recognition is        

considerably error-prone2 => qualitatively different processes 

underlying familiar and unfamiliar face processing3 

• Little is known about how familiarity builds up over time and 

how novel faces gradually become represented in the brain 

• Two electrophysiological correlates associated with familiarity: 

•  N250 Familiarity Effect– more negative amplitudes elicited 

 by familiar than unfamiliar faces from 200 ms after stimulus 

 onset, reflects access to visual face representations4 

•  Sustained Familiarity Effect (SFE) - the familiarity effect for 

 highly familiar faces further increases and peaks 400-600 ms 

 after stimulus onset, reflects integration of visual with       

 additional person-related knowledge5  

• Recently, we investigated how new people become familiar 

over the course of two years6 -> clear N250 after two months 

of familiarity while the SFE was initially weak, both correlates 

increased with more pronounced familiarity after 14 months 

and reached a plateau at this point  

• The current pre-registered study examined how familiarity 

builds up over the first eight months of knowing a person 

METHOD 

• Participants: 16 first-year undergraduates (age M = 18.4 y. ± 

0.6 SD) 

• Stimuli: 120 “ambient” images of 16 friends the participants 

had met at university at the beginning of the academic year, 

40 images of 43 unfamiliar faces, and images of butterflies 

used to monitor attention 

• Procedure: Three testing sessions approximately one (S1), five 

(S2), and eight (S3) months after the start of the academic 

year. ERPs recorded in response to 40 images of their friend 

and a matched unfamiliar ID were recorded 

• EEG-recording and analysis: Recording of 64 channel EEG 

(ANT Neuro, 1024 Hz sampling rate, DC to 200 Hz). ERPs       

recalculated to average reference and mean amplitudes from 

200-400 ms (N250) and 400-600 ms (SFE) calculated at TP9 

and TP10  

 

 

 

Figure 1. a) Example of ambient images of two identities. b) Trial structure of the 

experiment. Photos published with the permission of the depicted persons.  

RESULTS 

200-400 ms (N250) 

University friend < unfamiliar face:  

• S1: Mdiff = 1.07 µV, t(15) = 3.36, p = .004, dunb = 

0.27; S2: Mdiff = 2.13 µV, t(15) = 5.04, p < .001, 

dunb = 0.73; S3: Mdiff = 2.04 µV, t(15) = 4.42,      

p = .001, dunb = 0.56  

Between-session comparisons:  

• S1 vs. S2: Mdiff = 1.05 µV, t(15) = 1.97, p 

= .067, dunb = 0.67; S2 vs. S3: Mdiff = 0.09 µV, t

(15) = 0.15, p = .885, dunb = 0.05; S1 vs. S3: Mdiff 

= 0.97 µV, t(15) = 2.63, p = .019, dunb = 0.58  

Bootstrapping:  

• reliable effects in individual participants -      

S1: P = .38, 95% CI [.19, .61]; S2 & S3: P = .56, 

95% CI [.33, .77]  

 

400-600 ms (SFE) 

University friend < unfamiliar face:  

• S1: Mdiff = 2.24 µV, t(15) = 4.85, p < .001, dunb = 

0.60; S2: Mdiff = 2.43 µV, t(15) = 4.80, p < .001, 

dunb = 0.68; S3: Mdiff = 2.86 µV, t(15) = 4.28,      

p = .001, dunb = 0.74 

Between-session comparisons:  

• S1 vs. S2: Mdiff = 0.18 µV, t(15) = 0.30, p = .771, 

dunb = 0.09; S2 vs. S3: Mdiff = 0.43 µV, t(15) = 

0.53, p = .606, dunb = 0.17; S1 vs. S3: Mdiff = 

0.62 µV, t(15) = 0.92, p = .373, dunb = 0.25  

Bootstrapping:  

• reliable effects in individual participants -       

S1 & S2: P = .50, 95% CI [.28, .72];                   

S3: P = .63, 95% CI [.39, .82]  

CONCLUSIONS 

• Clear familiarity effects after one month of knowing a new person suggesting that one month 

of exposure is sufficient for initial robust face and identity representations to be established  

• Further refinement of the N250 beyond the first month of familiarity and the visual face     

representations appear to be fully develop after five months of frequent exposure 

• No reliable change in the SFE over the course of the study suggesting that the integration of 

identity-specific representations takes longer than eight months of familiarity  

• These findings provide more precise temporal information regarding the establishment of face 

and identity representations 
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Figure 2. a) Grand average ERPs at TP9 and 

TP10 for familiar and unfamiliar IDs for 

each session. b) Mean and 95% CIs     

difference between familiar and unfamiliar 

IDs at TP9 and TP10. c) Individual and 

mean familiarity effects with 95% CIs.  
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