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Emotional expressions are a critical tool used by most animals, including humans, to inform their conspecifics about important events and signals that arise in their environment (e.g., presence of food or a predator). In addition, they represent a valuable source of information about the emotional state, and intention, of the emitter. As such, the ability to rapidly and accurately decode the emotional information carried by an expression is an essential aspect of social interactions and can even become crucial for survival. A large literature, particularly using faces, demonstrates that emotional expressions are processed in a fast, efficient and possibly automatic way, even under conditions of limited attentional resources or even awareness [START_REF] Domínguez-Borràs | Emotional processing and its impact on unilateral neglect and extinction[END_REF][START_REF] Vuilleumier | Distributed and interactive brain mechanisms during emotion face perception: Evidence from functional neuroimaging[END_REF] . Several studies have confirmed that the ability to decode others' emotional expressions spans across cultures [START_REF] Scherer | Emotion Inferences from Vocal Expression Correlate Across Languages and Cultures[END_REF][START_REF] Elfenbein | On the universality and cultural specificity of emotion recognition: A meta-analysis[END_REF] and is present, at least for some basic emotions, very early in life [START_REF] Haviland | The induced affect response: 10-week-old infants' responses to three emotion expressions[END_REF] , suggesting some degree of evolutionary preparedness.

Emotional communication is multi-modal, typically relying on visual and acoustic channels. The perceived salience and intensity of emotional expressions are not uniquely determined by their physical features, but they also seem to depend on the context in which they appear. For example angry faces with eyes gazing towards the observer and fearful faces with eyes gazing away from the observer (which signal more immediate threat to the observer, [START_REF] Sander | Interaction effects of perceived gaze direction and dynamic facial expression: Evidence for appraisal theories of emotion[END_REF] ) have been shown to be more efficiently processed [START_REF] El Zein | Anxiety dissociates the adaptive functions of sensory and motor response enhancements to social threats[END_REF][START_REF] Chadwick | Stimulus and observer characteristics jointly determine the relevance of threatening facial expressions and their interaction with attention[END_REF] , more quickly categorized [START_REF] Adams | Perceived gaze direction and the processing of facial displays of emotion[END_REF][START_REF] Adams | Effects of direct and averted gaze on the perception of facially communicated emotion[END_REF] , rated as more intense [START_REF] Cristinzio | Integration of gaze direction and facial expression in patients with unilateral amygdala damage[END_REF][START_REF] N'diaye | Self-relevance processing in the human amygdala: gaze direction, facial expression, and emotion intensity[END_REF] and negative [START_REF] Ewbank | Anxiety predicts a differential neural response to attended and unattended facial signals of anger and fear[END_REF] , and perceived to signal greater danger [START_REF] Sander | Interaction effects of perceived gaze direction and dynamic facial expression: Evidence for appraisal theories of emotion[END_REF] than anger with averted gaze and fear with direct gaze. The influence of relevance on emotional perception appears to be particularly pronounced in the case of low-intensity or ambiguous displays [START_REF] N'diaye | Self-relevance processing in the human amygdala: gaze direction, facial expression, and emotion intensity[END_REF][START_REF] Grèzes | Self-relevance modulates brain responses to angry body expressions[END_REF] . Another factor that has been shown to influence emotional evaluation (albeit its exact effects remain poorly understood) is group membership; that is, whether the emitter and perceiver belong to the same, or different, group.

Group affiliation

The human need for affiliation is so strong that people tend to quickly establish and identify with groups, even under arbitrary premises [START_REF] Tajfel | Social categorization and intergroup behaviour[END_REF][START_REF] Van Bavel | Self-Categorization With a Novel Mixed-Race Group Moderates Automatic Social and Racial Biases[END_REF] . According to Ellemers [START_REF] Ellemers | The Group Self[END_REF] , the affiliation to a group implies "the (temporary) transformation of the conception of self from an individual to a group level, at which collective concerns become more important than individual differences".

Group affiliation impacts how people see themselves and others (for reviews, see [START_REF] Ellemers | The Group Self[END_REF][START_REF] Molenberghs | The neuroscience of in-group bias[END_REF][START_REF] Amodio | The neuroscience of prejudice and stereotyping[END_REF][START_REF] Vollberg | The neuroscience of intergroup emotion[END_REF][START_REF] Cikara | The Neuroscience of Intergroup Relations:An Integrative Review[END_REF][START_REF] Mattan | The social neuroscience of race-based and status-based prejudice[END_REF] ). Relying on existing social groups --such as race, gender, and age (see [START_REF] Cikara | The Neuroscience of Intergroup Relations:An Integrative Review[END_REF][START_REF] Fiske | Advances in Experimental Social Psychology[END_REF] ) --or on situationally-relevant ones [START_REF] Ellemers | The Group Self[END_REF][START_REF] Kurzban | Can race be erased? Coalitional computation and social categorization[END_REF] simplifies the cognitive demands of deciphering complex social contexts [START_REF] Allport | The nature of prejudice[END_REF][START_REF] Tajfel | Cognitive aspects of prejudice[END_REF] . Indeed, oversimplified associations between the perceived group membership of others and a variety of traits, beliefs, or ready-made attitudes help make sense of situations [START_REF] Quadflieg | Stereotypes and stereotyping: What's the brain got to do with it[END_REF] and facilitate anticipation of potential impending behaviors [START_REF] Bar | The proactive brain: using analogies and associations to generate predictions[END_REF] . Besides simplifying the social world, group affiliation alter our perception, judgement and behaviors which reflects in-group favoritism (e.g. [START_REF] Tajfel | Social categorization and intergroup behaviour[END_REF][START_REF] Brewer | In-group bias in the minimal intergroup situation: A cognitive-motivational analysis[END_REF] ) and out-group stereotyping and even prejudice (e.g. [START_REF] Leach | Malicious pleasure: Schadenfreude at the suffering of another group[END_REF][START_REF] Cikara | Stereotypes and Schadenfreude: Affective and physiological markers of pleasure at outgroup misfortunes[END_REF][START_REF] Cikara | Their pain gives us pleasure: How intergroup dynamics shape empathic failures and counter-empathic responses[END_REF] ). For instance, in-group members are often judged as more attractive, competent, friendly and honest (e.g. [START_REF] Singh | In-group bias and fair-mindedness as strategies of selfpresentation in intergroup perception[END_REF][START_REF] Verkuyten | Ethnic In-Group Favoritism Among Minority and Majority Groups: Testing the Self-Esteem Hypothesis Among Preadolescents[END_REF] ), and receive more favors and help than out-group members (e.g., [START_REF] Tajfel | Social categorization and intergroup behaviour[END_REF] ). In-group favoritism appears very early in development (17 months) and was shown to reflect early-emerging expectation of in-group support [START_REF] Jin | Infants possess an abstract expectation of ingroup support[END_REF] .

Interestingly, only minimal conditions are required for people to identify with social groups and, as a consequence, for discrimination to occur between groups. Talfel 15 introduced the minimal group procedure, whose main principle is that the only difference between in-group and out-group stems from an arbitrary and therefore novel group assignment before the experiment. For instance, participants can be assigned to a color group based on their preference for one of two abstract paintings, or whether they tend to over-or under-estimate the number of dots appearing quickly on a screen. Such procedures allows researchers to control for prior social knowledge, and therefore any preexisting stereotypes regarding groups [START_REF] Cikara | The Neuroscience of Intergroup Relations:An Integrative Review[END_REF] ; thus, more general inferences about context-dependent group processes can be made. This paradigm has proven to be effective in inducing group affiliation, strongly enough to eliminate classical race effects, both behaviorally and neutrally [START_REF] Van Bavel | Self-Categorization With a Novel Mixed-Race Group Moderates Automatic Social and Racial Biases[END_REF][START_REF] Van Bavel | The Neural Substrates of In-Group Bias:A Functional Magnetic Resonance Imaging Investigation[END_REF][START_REF] Sheng | Manipulations of cognitive strategies and intergroup relationships reduce the racial bias in empathic neural responses[END_REF] . It has been widely used in a variety of studies examining the role of group membership on different cognitive and emotional processes (e.g. [START_REF] Young | Mere social categorization modulates identification of facial expressions of emotion[END_REF][START_REF] Morrison | The neuroscience of group membership[END_REF][START_REF] Montalan | Behavioral Investigation of the Influence of Social Categorization on Empathy for Pain: A Minimal Group Paradigm Study[END_REF] ), including emotional perception, as described in the following section.

Intergroup bias on emotion processing

Intergroup bias is already present at the perceptual level; that is, when individuals evaluate others based on basic socially relevant features, such as their emotional expressions [START_REF] Elfenbein | On the universality and cultural specificity of emotion recognition: A meta-analysis[END_REF][START_REF] Weisbuch | Affective divergence: Automatic responses to others' emotions depend on group membership[END_REF][START_REF] Lazerus | Positivity bias in judging ingroup members' emotional expressions[END_REF] . In general, expressions of emotions are recognized better, faster and more accurately in in-group than out-group members [START_REF] Elfenbein | On the universality and cultural specificity of emotion recognition: A meta-analysis[END_REF][START_REF] Weisbuch | Affective divergence: Automatic responses to others' emotions depend on group membership[END_REF] . Participants also report higher subjective feeling of confidence in identifying emotional expressions in both cultural [START_REF] Beaupré | An Ingroup Advantage for Confidence in Emotion Recognition Judgments: The Moderating Effect of Familiarity With the Expressions of Outgroup Members[END_REF] and minimal [START_REF] Young | A minimal ingroup advantage in emotion identification confidence[END_REF] in-group members. However, emotional displays of outgroup members are perceived as more intense, notably when associated with direct gaze [START_REF] Krämer | Influence of Ethnic Group-Membership and Gaze Direction on the Perception of Emotions. A Cross-Cultural Study between Germany and China[END_REF] and as a function of participant's implicit bias [START_REF] Wang | Implicit Racial Attitudes Influence Perceived Emotional Intensity on Other-Race Faces[END_REF] .

On the other hand, other studies have reported a general positivity bias for in-group members, as their expressions are rated as more positive (or less negative) than those of out-group individuals, regardless of the specific emotion portrayed [START_REF] Lazerus | Positivity bias in judging ingroup members' emotional expressions[END_REF] . Consistent with this bias, people are more likely, faster and more accurate to categorize happy faces as belonging to in-group members, and angry or fearful faces as belonging to out-group members [START_REF] Liedtke | Emotion recognition from faces with in-and outgroup features in patients with depression[END_REF][START_REF] Dunham | Consequences of "Minimal" Group Affiliations in Children[END_REF][START_REF] Hugenberg | Ambiguity in Social Categorization:The Role of Prejudice and Facial Affect in Race Categorization[END_REF][START_REF] Gamond | Minimal group membership biases early neural processing of emotional expressions[END_REF] . Furthermore, anger is perceived to appear earlier and to remain longer on out-group faces [START_REF] Hugenberg | Facing Prejudice:Implicit Prejudice and the Perception of Facial Threat[END_REF] . These behavioral results reveal a general tendency to associate group members to specific facial affect, namely in-group members with positive expressions and outgroup members with negative expressions.

The sometimes observed higher accuracy and confidence in emotional expression recognition for in-group members could be, according to classical social-cognitive models, related to the fact that ingroup members are generally more motivationally relevant (e.g. [START_REF] Van Bavel | Modulation of the Fusiform Face Area following Minimal Exposure to Motivationally Relevant Faces: Evidence of In-group Enhancement (Not Outgroup Disregard)[END_REF][START_REF] Brewer | A dual process model of impression formation[END_REF] ), leading to deeper and more accurate processing of in-group faces and a relatively superficial processing of out-group faces that relies on stereotypes [START_REF] Van Bavel | The Neural Substrates of In-Group Bias:A Functional Magnetic Resonance Imaging Investigation[END_REF][START_REF] Young | Mere social categorization modulates identification of facial expressions of emotion[END_REF][START_REF] Hugenberg | Holistic Processing Is Tuned for In-Group Faces[END_REF][START_REF] Ratner | them": Minimal group effects on the neural encoding of faces[END_REF] (but see [START_REF] Phelps | Performance on indirect measures of race evaluation predicts amygdala activation[END_REF][START_REF] Hart | Differential response in the human amygdala to racial outgroup vs ingroup face stimuli[END_REF][START_REF] Correll | Event-related potentials and the decision to shoot: The role of threat perception and cognitive control[END_REF] for effects in threat-related contexts).

More recently, however, Ratner et al. [START_REF] Ratner | Visualizing minimal ingroup and outgroup faces: Implications for impressions, attitudes, and behavior[END_REF] considered the possibility that biased internal representations of facial information could be one causal pathway to intergroup bias. They tested their hypothesis by assigning participants to an arbitrary group using a classical minimal paradigm before requesting them to perform a forced-choice group categorization task on pairs of images of identical faces with opposite random noise patterns added (reverse correlation paradigm). Then, a new group of naïve participants rated the resulting averaged in-group and out-group faces on different personality traits. The in-group face inspired more favorable impressions (e.g. judged as more trustworthy) than the out-group face. Using the same method, Paulus et al. [START_REF] Paulus | Positive Feeling, Negative Meaning: Visualizing the Mental Representations of In-Group and Out-Group Smiles[END_REF] further revealed, by visualizing the mental representation of in-group and out-group smiles, that in-group smiles conveyed more benevolent social meaning than out-group smiles. These two studies indicate that minimal group affiliation is sufficient to elicit different mental images of in-group and out-group members. Ratner and colleagues proposed that such divergent facial representations for in-group and out-group members could act as top-down expectations (as defined by predictive coding models -see [START_REF] Rao | Predictive coding in the visual cortex: a functional interpretation of some extra-classical receptive-field effects[END_REF][START_REF] Friston | A theory of cortical responses[END_REF] ), influencing processes through which faces are attended to and/or perceived (see also the dynamic interactive model by Freeman and Ambady [START_REF] Freeman | A dynamic interactive theory of person construal[END_REF] ).

Neural correlates of social categorization processes

Several fMRI studies have examined the brain correlates of group bias, mostly in terms of race (reviewed in [START_REF] Molenberghs | The neuroscience of in-group bias[END_REF][START_REF] Vollberg | The neuroscience of intergroup emotion[END_REF][START_REF] Cikara | The Neuroscience of Intergroup Relations:An Integrative Review[END_REF][START_REF] Mattan | The social neuroscience of race-based and status-based prejudice[END_REF] ). A network of brain areas has been shown to be more activated when perceiving in-group as compared to out-group faces [START_REF] Van Bavel | The Neural Substrates of In-Group Bias:A Functional Magnetic Resonance Imaging Investigation[END_REF][START_REF] Guassi Moreira | The Neural Development of 'Us and Them[END_REF][START_REF]Modulation of the Fusiform Face Area following Minimal Exposure to Motivationally Relevant Faces: Evidence of In-group Enhancement (Not Out-group Disregard)[END_REF] . These include the fusiform gyrus and superior temporal sulcus, known for their role in social signal processing [START_REF] Adolphs | Neural systems for recognizing emotion[END_REF] , the ventromedial prefrontal cortex (vmPFC), key region in social categorization, as well as the striatum, involved in reward valuation [START_REF] O'doherty | Reward representations and reward-related learning in the human brain: insights from neuroimaging[END_REF] .

In addition, the amygdala, a structure critical for emotional, especially threat-related, information [START_REF] Öhman | The role of the amygdala in human fear: Automatic detection of threat[END_REF] ,has been frequently reported to respond more strongly to other-race faces [START_REF] Phelps | Performance on indirect measures of race evaluation predicts amygdala activation[END_REF][START_REF] Hart | Differential response in the human amygdala to racial outgroup vs ingroup face stimuli[END_REF][START_REF] Wheeler | Controlling Racial Prejudice:Social-Cognitive Goals Affect Amygdala and Stereotype Activation[END_REF][START_REF] Cunningham | Separable neural components in the processing of black and white faces[END_REF] ; and sometimes to correlate with implicit measures of racial bias [START_REF] Phelps | Performance on indirect measures of race evaluation predicts amygdala activation[END_REF][START_REF] Cunningham | Separable neural components in the processing of black and white faces[END_REF] . These findings have been often interpreted as demonstrating that the amygdala is a key component of the neural network underlying racial prejudice, although conflicting results have been reported (e.g. [START_REF] Van Bavel | The Neural Substrates of In-Group Bias:A Functional Magnetic Resonance Imaging Investigation[END_REF][START_REF] Richeson | An fMRI investigation of the impact of interracial contact on executive function[END_REF][START_REF] Freeman | The neural origins of superficial and individuated judgments about ingroup and outgroup members[END_REF] ), and alternative explanations proposed (e.g. [START_REF] Phelps | Intact performance on an indirect measure of race bias following amygdala damage[END_REF][START_REF] Chekroud | A review of neuroimaging studies of racerelated prejudice: does amygdala response reflect threat[END_REF][START_REF] Lieberman | An fMRI investigation of race-related amygdala activity in African-American and Caucasian-American individuals[END_REF] ). Importantly, all the above-mentioned studies employed neutral expressions, so the question of to what extent the observed effects are modulated by emotional expressions remains to be determined.

Existing neuroimaging work on emotional expressions mainly focused on intergroup empathy bias, i.e. individual's cognitive and affective responses to other's expression of pain (see review [START_REF] Vollberg | The neuroscience of intergroup emotion[END_REF][START_REF] Molenberghs | Insights From fMRI Studies Into Ingroup Bias[END_REF] ). The few fMRI experiments that investigated intergroup perceptual bias in emotion perception reported conflicting results, notably regarding the involvement of medial prefrontal cortex (mPFC). This brain region showed either stronger [START_REF] Watson | How white and black bodies are perceived depends on what emotion is expressed[END_REF] or reduced activity for out-group as compared to in-group emotional displays [START_REF] Krautheim | Outgroup emotion processing in the vACC is modulated by childhood trauma and CACNA1C risk variant[END_REF] , or was reported to encode stereotypically incongruent (relative to congruent) emotion-race faces [START_REF] Hehman | The neural basis of stereotypic impact on multiple social categorization[END_REF] . Using transcranial magnetic stimulation (TMS), Gamond and Cattaneo 81 revealed, however, that the dorsomedial prefrontal cortex could play a causal role in mediating the in-group advantage for emotion categorization described above. The lack of agreement in both results and interpretations regarding the amygdala and the mPFC could reflect the debate on the methodological requirements, and possible confounds, when studying race-and culture-based group bias (e.g., [START_REF] Matsumoto | Methodological requirements to test a possible in-group advantage in judging emotions across cultures: Comment on Elfenbein and Ambady (2002) and evidence[END_REF][START_REF] Elfenbein | Is there an in-group advantage in emotion recognition[END_REF] ), and highlights the need to investigate the neural correlates of group bias using experimentally-controlled group assignments, such as those used in minimal group paradigms.

In order to characterize the temporal dynamics of social categorization processes and the influence of group membership, several groups have used electroencephalography (EEG) to examine how group membership modulates different face-responsive event-related potential (ERP) components. Social categorization takes place within the first 100-200ms after stimulus onset (e.g. [START_REF] Ito | Race and gender on the brain: Electrocortical measures of attention to the race and gender of multiply categorizable individuals[END_REF][START_REF] Dickter | Racial ingroup and outgroup attention biases revealed by eventrelated brain potentials[END_REF][START_REF] Dickter | Ingroup categorization and response conflict: Interactive effects of target race, flanker compatibility, and infrequency on N2 amplitude[END_REF][START_REF] Montalan | Sensitivity of N170 and late positive components to social categorization and emotional valence[END_REF] ), and the classical ERP components P100, N170 and N200 have been found to be larger for in-group than out-group members, possibly reflecting deeper processing for the former [START_REF] Ratner | them": Minimal group effects on the neural encoding of faces[END_REF][START_REF] Dickter | Racial ingroup and outgroup attention biases revealed by eventrelated brain potentials[END_REF][START_REF] Montalan | Sensitivity of N170 and late positive components to social categorization and emotional valence[END_REF][START_REF] Cunningham | Rapid social perception is flexible: approach and avoidance motivational states shape P100 responses to other-race faces[END_REF] . In contrast, the ERP component P200 is usually larger for out-group than in-group faces (i.e. racial out-group members [START_REF] Ito | Race and gender on the brain: Electrocortical measures of attention to the race and gender of multiply categorizable individuals[END_REF][START_REF] Ito | The influence of processing objectives on the perception of faces: An ERP study of race and gender perception[END_REF] ), and most likely represents an attentional bias to out-group members [START_REF] Dickter | The effects of expectancy violations on early attention to race in an impression-formation paradigm[END_REF] .

The evaluative context hypothesis  proposing that there is a basic tendency to prefer, and positively evaluate in-group as compared to out-group members (e.g. [START_REF] Brewer | In-group bias in the minimal intergroup situation: A cognitive-motivational analysis[END_REF][START_REF] Dunham | The development of implicit intergroup cognition[END_REF][START_REF] Tajfel | Differentiation between social groups : studies in the social psychology of intergroup relations 61-76[END_REF][START_REF] Ashburn-Nardo | Implicit associations as the seeds of intergroup bias: How easily do they take root[END_REF] )  would suggest that a positively valenced stimulus, such as an in-group face, will facilitate the evaluation and processing of subsequent positively evaluated stimulus, such as a happy expression (valence congruency mechanism [START_REF] Hugenberg | Social categorization and the perception of facial affect: Target race moderates the response latency advantage for happy faces[END_REF] ). In accordance with this view, when separating information about a primed category (e.g. men) from subsequently presented congruent and incongruent verbal stimuli (e.g. aggressive vs. nurturing), a peak latency of late cognitive components (P300, N400) was observed for incongruent information (e.g. man and nurturing, which violates classical gender stereotype), suggesting the need for greater cognitive processing [START_REF] Bartholow | A Psychophysiological Examination of Cognitive Processing of and Affective Responses to Social Expectancy Violations[END_REF][START_REF] Bartholow | Stereotype activation and control of race bias: Cognitive control of inhibition and its impairment by alcohol[END_REF][START_REF] Van Duynslaeger | EEG components of spontaneous trait inferences[END_REF][START_REF] White | what? Assessing stereotype incongruities using the N400 ERP component[END_REF] . More recent studies, however, showed that stereotype and affectively incongruent information can also impact early attentional exogenous ERP components, namely P100, N100 and N200 [START_REF] Dickter | The effects of expectancy violations on early attention to race in an impression-formation paradigm[END_REF][START_REF] Montalan | Social identity-based motivation modulates attention bias toward negative information: an event-related brain potential study[END_REF] . By considering that no a priori mental representations can be associated with minimal group members and thus be susceptible to carry an impact on early attentional exogenous components (e.g. [START_REF] Montalan | Sensitivity of N170 and late positive components to social categorization and emotional valence[END_REF] ), these previous studies suggest that the observed early EEG component modulations are due to topdown influence of motivational nature.

Neural time course and correlates of group-dependent perceptual bias

Interestingly, Ratner and colleagues' suggestion [START_REF] Ratner | Visualizing minimal ingroup and outgroup faces: Implications for impressions, attitudes, and behavior[END_REF] that divergent facial representations could act as top-down expectations opens the possibility of an even earlier impact of unexpected configurations of faces on EEG visual components than previously reported. At the neural level, it implies, first, that brain regions which compute group-related expectations feed predictions regarding incoming visual information to face-related visual areas, and second, that the level of early activity detected in facerelated visual areas reflects the level of mismatch between predicted information and actual visual inputs (prediction error 100 ). In this respect, prior knowledge has been shown to shape visual processing at very early stages, in a time window preceding classical attentional EEG components: between 30 and 100ms after stimulus onset (see e.g. [101][102][103][104] ).

This possibility was investigated using EEG under fMRI, by Gamond et al. [START_REF] Gamond | Minimal group membership biases early neural processing of emotional expressions[END_REF] . In this study, participants were first arbitrarily assigned to a color group by drawing lots, following a minimal group procedure [START_REF] Tajfel | Social categorization and intergroup behaviour[END_REF] . In order to address group membership impact on task-irrelevant emotional processing, participants were then requested to perform an emotion categorization task. On each trial, they were presented with two consecutive pictures: the first presented an actor displaying a neutral facial expression and facing in an oblique direction with a colored cue to indicate their group membership, whereas the second picture presented the same actor facing and looking toward the participant and displaying a neutral, angry or joyful expression. This two-steps procedure allowed disentangling the neural mechanisms underlying group encoding and intergroup bias on emotion processing. The results were two-fold: first, Gamond et al. [START_REF] Gamond | Minimal group membership biases early neural processing of emotional expressions[END_REF] replicated group membership encoding in the ERP component P150, whose activity correlated with mPFC fMRI activity. Second, the EEG activity of the very first stages of emotion processing (30-100ms after expression onset) dissociated unexpected (incongruent) group-related emotions (in-group anger and out-group joy) from expected ones (in-group joy and outgroup anger), and correlated with face-related temporo-parietal junction fMRI activity.

Prior knowledge has been shown to have top-down impact on very early (30-100ms) visual responses in various contexts and tasks [101][102][103][104][105][106][107] . In Gamond's study, group membership information, presented before emotional content and encoded in mPFC activity constituted prior knowledge. The mPFC region may therefore generate group-related expectations from prior information about group membership, which could act as top-down modulators of very early emotional processing in the lower-level STS/TPJ region (hence the difference between expected and unexpected conditions).

Importantly, this early effect does not necessarily mean that all the information from the faces is extracted within this early time-window (a main effect of emotion was found later on the N170).

Rather, they suggest that the very first stages of face processing, during which physical facial features are extracted, are susceptible to prior experience 106 , possibly involving early interaction between bottom-up and top-down feeds of information processing 108 . Gamond et al. [START_REF] Gamond | Minimal group membership biases early neural processing of emotional expressions[END_REF] observed a difference between expected and unexpected emotional expressions only in early EEG components (<100ms), which have been previously linked to automatic and/or implicit mechanisms 101,104,107,109 . In the face processing domain, very early effects have been suggested to reflect automatic classification of socially relevant characteristics (e.g., gender 110 , repeated faces 111 ). These effects are therefore difficult to reconcile with cognitive effortful processes underlying the motivation to evaluate positively members from one's own group and negatively members from the out-group (social identity based motivation, see [START_REF] Brewer | In-group bias in the minimal intergroup situation: A cognitive-motivational analysis[END_REF][START_REF] Tajfel | Differentiation between social groups : studies in the social psychology of intergroup relations 61-76[END_REF] ) and related violation of expectations ─ linked with modulations of later EEG components (notably the P300 and N400 - [START_REF] Bartholow | A Psychophysiological Examination of Cognitive Processing of and Affective Responses to Social Expectancy Violations[END_REF][START_REF] Bartholow | Stereotype activation and control of race bias: Cognitive control of inhibition and its impairment by alcohol[END_REF][START_REF] Van Duynslaeger | EEG components of spontaneous trait inferences[END_REF][START_REF] White | what? Assessing stereotype incongruities using the N400 ERP component[END_REF] ). Instead, Gamond et al.'s result is in line with Ratner and colleagues' proposal that divergent facial representations for ingroup and out-group members could act as top-down expectations, influencing early stage of face processing. At the behavioral level, this implies that expected stimuli should lead to better recognition rates than unexpected ones [START_REF] Bar | The proactive brain: using analogies and associations to generate predictions[END_REF]112 , which has been confirmed by the intergroup bias in emotional ratings and categorization [START_REF] Weisbuch | Affective divergence: Automatic responses to others' emotions depend on group membership[END_REF][START_REF] Dunham | Consequences of "Minimal" Group Affiliations in Children[END_REF][START_REF] Gamond | Minimal group membership biases early neural processing of emotional expressions[END_REF][START_REF] Hugenberg | Facing Prejudice:Implicit Prejudice and the Perception of Facial Threat[END_REF]113 .

Taken together, these results highlight the facility with which people affiliate to a situationally relevant group, even under very arbitrary premises [START_REF] Tajfel | Social categorization and intergroup behaviour[END_REF] , but also reveal how group membership automatically and rapidly polarizes social perception. Such intergroup bias at the perceptual level can have the adaptive advantage of quickly detecting unexpected situations [START_REF] Gamond | Minimal group membership biases early neural processing of emotional expressions[END_REF] and facilitating the allocation of attentional resources to surprising stimuli (for a review see 114 ) for better re-assessment of the potential impending behavior of others 115,116 . Future studies should further investigate the neural correlates of the modulation of emotional expression evaluation by arbitrary group membership using fMRI to assess the role of the amygdala in this process. In addition, it would be interesting to determine whether the group bias can be decreased, eliminated or even reversed by task manipulations, such as proactive control, which was previously found to eliminate expressions of racial bias, prejudice, and stereotyping 117 .

Group bias in emotional perception and Syndrome E

There is a general consensus that group membership is an important factor in understanding how ordinary nonviolent individuals can turn into mass murderers. Even though in his proposal of the Syndrome E, Fried 118 focused on the killer as an individual with a disturbed personality, he identified group contagion as one of the key symptoms. This is made even more explicit in the contrasting view that the behaviour of people who commit atrocities should be studied from the perspective that they are normal humans that act as group members 119 . According to this view, we should investigate how perpetrators of massacres define themselves at the collective level, i.e. the group they identify with, and therefore whom they exclude and consider as the "others", as the out-group members, that pose a threat to their social identity 120 . Among the potential factors of vulnerability to radicalization, several authors have raised the need for identity, meaning and belonging. Baumeister and Leary 121 proposed that ''human beings have a pervasive drive to form and maintain at least a minimum quantity of lasting, positive, and significant interpersonal relationships" (p. 497). Failure to do so leads to feeling lonely, socially excluded and potentially to a sense of futility or absence of meaning in life 122 , which forms together "a psychological vulnerability to exploitation by nearly any collective that offers acceptance and security" 123 (p. 292). In line with such suggestions, Scott Atran, in his UN Security Council intervention 124 , stated that young individuals who took the path to extreme violence were "in transitional stages in their lives…, looking for a new family of friends and fellow travellers with whom they can find significance", thus emphasizing their strong and primitive need for affiliation. Furthermore, Smith 125 analysed the content of documents issued by terrorist groups and non-terrorists groups and observed that terrorist groups display higher in-group affiliation motives and lower outgroup affiliation motives than non-terrorists groups. As our behaviours are influenced by the norms and values of the identity that is most relevant in a particular context 120 , higher affiliation to a group implies that "collective concerns become more important than individual differences" [START_REF] Ellemers | The Group Self[END_REF] . As described in this chapter, such accentuation of social identification to the in-group has consequence not only on individual attitudes and behaviours but also on the perceptual bias of emotional signals. Whether such bias may play a role in the behaviour of mass murderers, or in Syndrome E, is an intriguing possibility that remains to be explored.