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Despite the fact that faces share a basic configuration, we are very skilled 
at recognizing hundreds of different faces. Once faces are known, they are 
linked with semantic and social information which together become the 
means for distinguishing a person. This is referred to as “person 
knowledge” which contains information such as social relations and 
personal traits (Gobbini and Haxby 2007).  

The ability to readily process information about a person we encounter 
influences how we interact with him or her. The human brain processes 
faces of conspecifics with great efficiency (Dufour, Pascalis and Petit 
2006) and functional imaging has been a useful tool for identifying the 
location of brain functions such that quantitative measurements of activity 
can be related to the brain structure. There is general agreement among 
neuroscientists that photographs of faces recruit specific brain areas, 
including the fusiform gyri, located on the inferior surface of the temporal 
lobes (e.g., Puce et al. 1996; McCarthy et al. 1997; Fusar-Poli et al. 2009 
for a meta-analysis). Although the fusiform gyri are key for the visual 
recognition of faces (e.g., McCarthy et al. 1997; Eger et al. 2005), the 
semantic recognition of faces is not limited to their visual characteristics. 
Familiar faces carry a host of non-visual information, information based 
on previous social interactions, which renders them higher in social and 
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emotional salience to the viewer. Therefore, current face processing 
models accept that faces engage a network of brain areas (Ishaii, Haxby 
and Ungerleider 2002; Ishaii, Schmidt and Boesiger 2005; Gobbini and 
Haxby 2007; Taylor, Arsalidou, Bayless, Morris, Evans and Barbeau 
2009). 

Familiarity can change the neural response to faces beyond the simple 
visual memory of the appearance of a face (Gobbini et al. 2004). Although, 
there is a general agreement that familiarity modulates activation in the 
brain (e.g., Arsalidou, Barbeau, Bayless, Taylor 2010; Leveroni et al. 
2000; Taylor et al. 2009), a methodological shortcoming in this line of 
research is the range of familiarity of the face stimuli employed. 
Researchers’ classification of familiar face stimuli has varied from 
personally familiar to recently acquired familiarization. For example, 
photographs of friends and family (Gobbini et al. 2004) would carry long-
term social interactions that range in quality; on the other hand 
photographs of fraternity brothers (Platek et al. 2006) would likely be 
recent and associated with more variable information, while faces learned 
in a lab setting to induce familiarity (Gobbini and Haxby 2006; Dubois et 
al. 1999) would carry limited or no person knowledge to the viewer. 
Visual familiarity does not entail personal familiarity and the extent and 
quality of social interactions carry different emotional significance. In 
addition, personally familiar faces are a special class of faces that have the 
advantage of being processed frequently and repeatedly, an aspect likely 
reflected in neural processes even at the visual level.  

Neuroimaging studies have modelled the intricate neural networks 
involved in face recognition. Haxby, Hoffman and Gobbini (2000) initially 
proposed a model of face recognition that implicates two major neural 
systems: the core visual processing system, which includes the ventral 
visual pathways and fusiform gyri, and more extended systems which 
include limbic structures and frontal areas for processing and emotional 
and cognitive information contained in faces. This model was updated to 
include a specific focus on the components that influence recognition of 
familiar faces (Gobbini and Haxby 2007). The authors propose that 
recognition of familiar faces first recruits a spatially distributed network in 
the brain that not only includes areas of visual processing but areas 
associated with cognitive and social functions. Second, they claim that 
areas associated with “theory of mind” are also recruited for the 
spontaneous retrieval of “person knowledge” in the process of face 
recognition. Lastly, they suggest that social interactions and familiarity 
recognition modulate the emotional response to familiar faces. These three 
aspects (core system, person knowledge and emotion) all play a role in the 
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successful identification of a face. According to Gobbini and Haxby 
(2007), the core system in the brain includes the posterior superior 
temporal sulci (STS) and inferior occipital and fusiform gyri, which 
together assess the visual appearance of a face; the person knowledge 
engages the anterior paracingulate, the posterior STS, the temporo-parietal 
junction, anterior temporal cortex, the precuneus and the posterior 
cingulate; emotional processing of faces includes areas such as the 
amygdalae, the insula and the striatum. 

Two of the most important faces in our lives are our own face and our 
partner’s face. It is a common experience that we feel strongly about our 
face as well as our partner’s face; however, the reasons may be very 
different. As the narcissus myth exemplifies, our own face is very special 
given that it represents our own emotional state and especially how we 
view ourselves in the world (i.e. self awareness). Kircher and colleagues 
(2001) suggest that one’s own face entails self-referential processing 
which requires emotional and associative cognitive processes. They found 
that one’s own face activated right limbic areas, right insula, left superior 
temporal gyrus, left inferior parietal gyrus and left prefrontal cortex (BA 
8/9 and BA 45/46). A later study by Suguira and colleagues (2005) also 
investigated the neural correlates of visual self-recognition and found that 
compared to an unfamiliar face, activation related to one’s own face was 
present in the right occipito-temporo-parietal junction, right frontal 
operculum, left fusiform gyrus, bilateral cingulate cortex and 
parahippocampal gyri. Platek and colleagues (2006) reported activation in 
the right postcentral, supramarginal and superior temporal gyri linked to 
one’s own face. These researchers also compared the subject’s own face 
with another familiar face (fraternity brother), and the subject’s own face 
activated the right superior frontal gyrus, inferior parietal and medial 
frontal lobes and left middle temporal gyrus. One’s own face compared to 
a colleague’s face showed activation in the right inferior frontal gyrus and 
the right insula (Devue et al. 2007). Digital morphs between their own face 
and a gender-matched familiar face elicited more activity in the right 
inferior parietal lobule, inferior frontal gyrus and inferior occipital gyrus 
for images containing more of one’s face than the familiar face suggesting 
that this network is engaged in maintaining self/other distinctions (Uddin 
et al. 2005). Overall, key regions that repeatedly activate to one’s own face 
are the left fusiform gyrus, bilateral middle and inferior frontal gyri and 
the right precuneus (see Platek, Wathne, Tierney & Thomson 2008 for a 
meta-analysis).  

In contrast to the visual, cognitive and emotional information that are 
activated concurrently when we see our image, our partner’s face would 
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likely activate a set of areas associated with our previous social 
interactions. In social neuropsychology, researchers have used the 
partner’s face as an effective stimulus for eliciting an emotional state 
(Fisher, Aron & Brown 2005). This research is usually referred to as 
research on romantic love that investigates the neural correlates of mate 
choice (Fisher, Aron & Brown 2005, 2006; Bartels & Zeki 2000, 2004). 
Fisher and colleagues (2005) studied 17 intensely “in love” young adults 
who were in a relationship between 0.08 to 1.41 years (1-17 months), with 
a mean relationship length of 0.61 years. The main brain regions showing 
increased activation for pictures of their beloved were the right ventral 
tegmental area and right posterior-dorsal body of the caudate nucleus. 
Some of the participants also showed activity in the right insula, and right 
anterior and posterior cingulate cortex. The latter findings are in 
agreement with the study of Bartels & Zeki (2000), who also tested 17 
young adults who were in a relationship between 0.7 to 4.1 years, with a 
mean relationship of 2.4 years. These intensely “in love” participants 
viewed photographs of their partner and generated activity bilaterally in 
the medial insula, the anterior cingulate, the caudate nucleus and the 
putamen. Bartel & Zeki (2000) also reported deactivation in the cingulate 
gyrus and the amygdalae as well as prefrontal, parietal and middle 
temporal cortices. Overall, these two studies suggest that early stages of 
romantic love activate areas in the limbic system when viewing a partner’s 
face (Fisher et al. 2005), which are represented by the emotional system in 
the model by Gobbini & Haxby (2007). At a later stage in a relationship 
(Bartel & Zeki 2000) this system seems to evolve to include areas 
associated with person knowledge. Individuals that sustain relationships 
that survive many years (e.g., married ten to twenty-nine years) may also 
elicit activity in areas similar to new love (Acevedo, Aron, Fisher & 
Brown 2011).  

1. Current Study 
The current study examined the neural differentiation between one’s own 
face and one’s partner’s face past the initial intense “in love” period. 
Familiarity accumulates naturally over years of social interactions and 
long exposure, thus we defined a long-term relationship as one where a 
couple has cohabitated for a minimum of two years (X = 9 yrs). The 
current report was part of a larger investigation including parent and 
famous faces (Taylor et al. 2009) which are not discussed here.  

Compared to baseline (i.e. fixation cross), we anticipated that all faces 
(own, partner and unfamiliar) would activate areas in the core system such 
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as the posterior superior temporal sulcus, the inferior occipital lobes and 
fusiform gyri. Based on previous studies we also expected that one’s own 
face would generate activation in areas associated with person knowledge 
(i.e. self-awareness) to a greater extent than emotional processing and that 
this activation would be primarily in the right hemisphere. A partner’s face 
was expected to activate areas involved in both the emotional processing 
system and person knowledge such as the amygdala and anterior cingulate.  

1.1 Methods 

1.1.1 - Participants 
 
We studied ten heterosexual participants, four males, with a mean age of 
35.4 years (7.7 SD), who had lived with their partner for at least two years. 
Average time together was 9.1± 5.01 years. 
 
1.1.2 - Stimuli 
 
Each subject provided his or her own digitised photographs of their 
partner’s, their own and parents’ face following a standardised protocol 
controlling for neutrality (no emotion on the face), gaze direction (looking 
straight at the camera) and light conditions. Two unfamiliar photographs 
and two famous photographs of faces (male and female) were also 
included, which were different for each participant (see Taylor et al. 2009, 
for greater detail). The set was processed to remove all information 
unrelated to the faces themselves (background, paraphernalia, etc.). The 
photographs were converted to greyscale and contrast level among 
photographs controlled. A “ghost” image (~ 20 trials) was prepared for 
each set superposing all photographs. Stimuli were repeated such that at 
least forty trials of each face type (e.g. partner, own and unfamiliar) were 
presented. The faces were presented in a pseudo-random order for 500 ms 
and inter-stimulus interval (ISI) was jittered between 1700 and 2000ms. 
 
1.1.3 - Task Instructions 
 
Participants were asked to focus on the photographs and pressed a button 
for the rare “ghost” image. 
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1.1.4 - fMRI Acquisition 
 
All MR imaging was conducted on a 1.5T Signa Twin EXCITE3 scanner 
(GE Medical Systems, WI; software rev.12M4) with a standard quadrature 
head coil. Foam padding comfortably restricted head motion. A set of high 
resolution T1-weighted 3D SPGR images covering the whole brain was 
acquired (116 slices, voxel size = 1 × 1 × 1.5mm3, 2 NEX, 7min) prior to 
the acquisition of functional images as an anatomical reference. Functional 
images were acquired with a standard gradient-recalled echo-planar 
imaging sequence (TE/TR/α = 40ms/2000ms/90º, voxel size = 
3.75 × 3.75 × 5mm3) over 27 contiguous axial slices with interleaved 
acquisition.  

Face stimuli were displayed on an MR compatible goggle system 
(CinemaVision, Resonance Technology Inc., CA). Subjects responded to 
trials using an MR compatible keypad (Lumitouch, Photonics Control, 
CA). Stimuli were controlled and responses recorded using the software 
Presentation (Neurobehavioral Systems Inc., CA) on a personal computer.  

 
1.1.5 - Data Processing and Analyses  
Data analyses were carried out in AFNI (Cox 1996), using motion 
correction, 8mm spatial smoothing (RMSD), signal intensity 
normalization for percent signal change. A general linear model was 
applied to deconvolve the data using a fixed hemodynamic response 
function for all participants across all face types. Images were transformed 
into Talairach stereotaxic space and resampled to 3 mm3. Group images 
were analyzed using a random effects analysis of variance. The results 
were thresholded at p< 0.01 (corrected) for the whole brain. To control for 
multiple comparisons we performed 1000 Monte Carlo iterations at an 
uncorrected p-value of 0.01 for individual voxels on 43,349 voxels, 
yielding a minimum volume of 5670µl (210 voxels) at a p-value of 0.05.  

1.2 Results 

The results revealed overall differences between the two types of familiar 
faces (Fig. 1-1 below). Compared to baseline, partner faces activated 
bilateral fusiform gyri, bilateral lingual gyri, right cuneus, the right 
parahippocampal gyrus, right middle temporal gyrus, right superior 
temporal gyrus, left precuneus and left middle frontal gyrus. Pictures of 
the participant’s face (i.e. own faces) activated bilateral fusiform gyri, 
bilateral inferior occipital and bilateral lingual gyrus, bilateral cuneus and 
right precuneus, compared to baseline. 
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Fig. 1-1. Activity related to own and partner faces when compared to (a) 
fixation cross and (b) unfamiliar faces. 
 
Own and partner faces were contrasted with unfamiliar faces; the anterior 
cingulate, cingulate gyrus and medial frontal gyrus bilaterally and left 
middle frontal gyrus activated more to own faces than unfamiliar faces. 
There was no significant activation in the comparison between own face 
and partner’s face. However, the partner’s face showed the most extended 
activations compared to unfamiliar faces with bilateral activation in the 
anterior cingulate, cingulate and medial frontal gyri, as well as activation 
in the left middle frontal gyrus, left inferior frontal gyrus (BA 47), left 
middle temporal gyrus, left parahippocampal gyrus, left amygdala, left 
insula, left thalamus and left precuneus.  

1.3 Discussion 

We examined the neural differentiations of two types of personally 
familiar faces. One’s face and one’s partner’s face play an important role 
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in our daily interactions, yet the neural correlates for processing these 
faces has been rarely investigated together. Several studies examined the 
neural responses to one’s own face and a meta-analysis suggest that brain 
activity of self-face processing engages the fusiform gyri, as well as 
extensive regions associated with person knowledge (Platek et al. 2008; 
Gobbini & Haxby 2007). fMRI studies of the neural correlates of partner’s 
faces cover relationships lengths of less than one year (Fisher et al. 2005), 
four years (Bartels and Zeki 2000), and to a maximum of twenty-one years 
(Acevedo et al. 2011). We recruited participants who cohabitated with 
their partner longer than 2 years, with a mean cohabitation length of 9.1 
years. Activation related to own faces and partner’s faces is discussed in 
relation to baseline and unfamiliar faces.  
 
1.3.1 Personally Familiar Faces vs. Baseline 
 
Activations of personally familiar faces compared to baseline were 
expected to recruit areas associated with the visual recognition of faces 
(e.g. Puce et al. 1996; McCarthy et al. 1999; Platek et al. 2006). Bilateral 
activation in the fusiform gyri, as well as lingual gyri and cuneus were 
present for processing both one’s own face and partner’s face. The inferior 
occipital gyri were activated only for own faces. The location of these 
areas in the occipital lobes is suggestive of their role in visual processing 
(Kolb & Whishaw 2003). The precuneus, in the parietal lobes, was also 
activated for both one’s own face and partner’s face but in the opposite 
hemispheres, right and left respectively. Among other cognitive functions, 
the precuneus is associated with the visuospatial analysis of objects 
(Faillenot, Decety & Jeannerod 1999), a recognition network supporting 
retrieval (Reber, Wond & Buxton 2002; Nagahama et al. 1999) as well as 
person knowledge processing or face recognition (Gobbini & Haxby 2006, 
2007; Bayle & Taylor 2010).  

Unlike own faces, partner’s faces also activated the middle and 
superior temporal gyri, the parahippocampal and the middle frontal gyri 
(BA 9). Activity in the middle frontal gyrus has been associated with 
cognitive functions such as working memory and attention (e.g., Petrides 
1996; Christoff & Gabrieli 2000). Activation in this area was also 
associated with personally familiar faces (Bartel & Zeki 2000; Gobbini & 
Haxby 2006; Platek et al. 2006). In the present study, the middle frontal 
gyri were probably involved in the system responsible for holding the 
person information in mind. Middle temporal cortex supports recognition 
of familiar faces, along with the parahippocampal gyri (Barbeau et al. 
2008; Leveroni et al. 2000). The middle temporal cortices, which also 



Chapter One 
 

10 

activate to mother’s faces (Arsalidou et al. 2010), may be related to self-
related processing of personal experiences associated with the person, in 
this case the partner’s face. The parahippocampal areas are involved in 
encoding visual information (e.g. Rombouts et al. 1999; Kirchhoff et al. 
2000), and in face recognition studies they are associated with memory 
retrieval of personal and social knowledge (Sugiura et al. 2005). STS areas 
are linked with the social cognition of faces (Allison et al. 2000) and 
together with the precuneus, these areas respond to personally familiar 
faces (Gobbini et al. 2004; Uddin et al. 2005).  

Overall, compared to baseline, personally familiar faces exhibited 
activation primarily associated with the core system of processing faces. 
Partner faces activated more regions associated with the extended face 
processing system, which are likely associated with the mnemonic, 
semantic and emotional attributes of the partner.  
 
1.3.2 Personally Familiar Faces vs. Unfamiliar Faces 
 
Comparisons with unfamiliar faces showed that core system areas 
including the fusiform gyri did not survive correction, as these regions 
respond to faces regardless of familiarity (Puce et al. 1996; McCarthy et 
al. 1997; Gobbini & Haxby 2007), emotional valence or mode of 
presentation (Arsalidou, Morris & Taylor 2011). These contrasts elicited 
activity in areas associated with extended affective and cognitive system, 
which included bilateral anterior cingulate (BA 32), cingulate gyrus, 
medial frontal gyri and left middle frontal activation for both own face and 
partner’s face. The cingulate gyrus is recruited in a variety of paradigms of 
higher cognitive function (Petit et al. 1998), such as executive attention 
and set shifting (Catafau et al. 1998). Turak and colleagues (2002) 
concluded that the cingulate gyrus is a multimodal area involved in 
cognitive activity in general, including executive attention. Specifically, 
the anterior and dorsal parts of the cinculate gyri were found to be 
implicated in emotional and cognitive processes, respectively (Bush, Luu 
& Posner 2000 for review). In relation to face-recognition studies, the 
anterior cingulate gyrus has been associated with familiar faces (Platek et 
al. 2006; Suguira et al. 2005) and may play a role in the integration of 
information (Devue et al. 2007). Similarly, prefrontal regions, such as the 
middle frontal and medial frontal gyri have been linked to executive 
functions such as manipulation and monitoring information held in mind 
(Christoff & Gabrieli 2000). Together, the anterior cingulate gyrus and 
prefrontal regions may facilitate the integration and monitoring or 
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reminiscing on personal information present in both one’s own face and 
partner’s face but not in the unfamiliar faces.  

Areas responding only to partner’s faces were the left inferior frontal 
gyrus (BA 47), insula, amygdala and thalamus. A more general function 
attributed to the inferior frontal gyrus is that of maintenance of a few items 
in mind (Christoff & Gabrieli 2000). Even though participants in this 
study were not explicitly asked to maintain information, the presentation 
of their partner’s face may have implicated different memories and 
emotional components elicited by the pictures. The inferior frontal gyrus 
was also found active to mother’s faces when compared to unfamiliar 
faces, albeit in the opposite hemisphere (Arsalidou et al. 2010). Thus, the 
inferior frontal regions may be part of the extended network for processing 
socio-cognitive aspects of a face. Emotional valence has been associated 
with the insula, the amygdalae and the thalamus (e.g. Britton et al. 2006). 
In social neuroimaging, insula activity is associated with partner’s faces 
(Fisher et al. 2005; Bartels & Zeki 2000), as well as modulating emotions 
(Heinzel et al. 2005). Similarly, the amygdalae have been linked to 
processing of emotive states (Arsalidou et al. 2011) and social and 
emotional attachment to faces (Gobbini et al. 2004). Together, the 
amygdalae and the insula would be linked with the processing of emotions 
as part of face recognition (Gobbini & Haxby 2007). Compared to 
unfamiliar faces, own faces recruit areas primarily associated with person 
knowledge (i.e., self-assessment), while partner’s faces recruit areas 
associated both with person knowledge and emotional processing.  

In conclusion, humans have a complex social organization and faces 
play a major role in the processing of the relations an individual may have. 
By capitalizing on the neural correlates of own and partner faces, we 
showed that in long-term relationships the brain recruits areas referred to 
as the emotional system as well as person knowledge. Own face 
processing only recruited areas previously associated with person 
knowledge, while partner face processing recruited areas associated both 
with person knowledge and emotions. In a direct comparison, the neural 
correlates of own faces and partner faces were not significantly different. 
This can be attributed to the saliency of both faces in terms of person 
knowledge and to the small sample size, which may not be optimal in 
investigating the subtle differences that appeared when analyzing each 
face type separately. These findings contribute to the literature of face 
processing and romantic love, extending evidence of brain areas 
implicated in partner’s face processing in a long-term relationship. Future 
experiments still need to determine the fine-grained differences between 
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processing personally familiar faces and the neural changes occurring 
across long-term exposure and familiarity. 
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