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Abstract
[bookmark: _Int_Lr7XrC4n]This article focuses on familiarity, the form of memory allowing humans to recognize stimuli that have been encountered before. We aim to emphasize its complex nature that includes representational and phenomenological dimensions. The former implies that its neural correlates depend on the type and complexity of the cue stimulus, as different classes of stimuli are represented in distributed ventral visual and medial temporal regions. The second dimension relates to the subjective feeling of familiarity, which results from a fluency signal that is attributed to past encounter with the stimulus. We review mnemonic and non-mnemonic sources of fluency that can induce a sense of familiarity, as well as cases where fluency is not attributed to memory, among which the phenomenological experience of déjà-vu. Across these two dimensions, we highlight key questions to be answered by future studies to improve our understanding of the underpinnings of this form of memory and contribute to building an integrative neurocognitive model of familiarity. Essential to this aim is the clarification of the computational, cognitive, and neural mechanisms involved, namely global matching, fluency-attribution, and sharpening. Furthermore, future research is needed to unravel the relationships between these mechanisms. We argue that to achieve these goals, researchers must use appropriate behavioural paradigms and clearly define which dimension of familiarity they investigate.
Graphical abstractGraphical abstract: Overview of the representational and phenomenological dimensions of familiarity, as well as other sources of fluency.



1. Introduction
The influential dual-process models of recognition memory describe two forms of memory supporting the decision that we have encountered something in the past. One of these forms, recollection, has received a lot of attention in scientific literature probably because it is often impaired following brain damage, in neurodegenerative diseases, and in some psychiatric conditions. Recollection refers to the reactivation of item-context associations forming past episodes, allowing us to vividly reexperience these events. In episodic memory tasks, it is supported by a core brain network including the hippocampus, posterior medial regions, inferior parietal lobe, anterior nuclei of the thalamus, mammillary bodies, and medial prefrontal cortex (Aggleton & Brown, 1999; Ranganath & Ritchey, 2012; Rugg & Vilberg, 2013). By comparison, the other form of memory, familiarity, is less well understood. It may be because selective familiarity deficits are rare (Köhler & Martin, 2020) and because experimental paradigms created to assess the contributions of recollection and familiarity to recognition memory usually emphasize recollection and thus measure familiarity as recognition without recollection (Yonelinas, 2002).
Familiarity has been defined as “the experience that occurs when a stimulus or event is determined to have been experienced previously, even if the retrieval of pertinent contextual or other detail is absent” (Voss & Paller, 2010, p. 1172), a “global measure of memory strength or stimulus recency” (Yonelinas et al., 2010, p. 1178), or a “feeling of knowing” devoid of contextual recollection (Mandler, 1980). These sample definitions exemplify the shape-shifting nature of familiarity depending on the aspects on which one focuses. Beyond the common sense carried by the word “familiarity”, which entails the notion of knowledge and its associated feeling, it also refers to cognitive mechanisms, neural and computational processes. Aside from lab experiments, in which participants are requested to make explicit memory decisions, familiarity may operate mostly undercover in everyday life. As emphasized by Montaldi and Kafkas (2022), humans rely on familiarity on a routine basis without being aware of it. For example, we orient ourselves based on familiar routes, we interact with people we know, and we grab familiar objects without thinking “I do that because this route/person/object feels familiar”. In other words, familiarity involves some fundamental information processing signaling that something has been encountered before, which can lead, but not always, to a conscious subjective experience of familiarity. 
Recent views put forward the complexity of the neurocognitive basis of this form of memory (Bastin et al., 2019; Montaldi & Kafkas, 2022). Traditionally, familiarity has been associated with a brain network encompassing the perirhinal cortex (PRC), the amygdala, the ventral temporal pole, the dorsolateral prefrontal cortex, the dorsomedial nuclei of the thalamus, and the intraparietal sulcus (Aggleton & Brown, 1999; Kim, 2010; Ranganath & Ritchey, 2012). Based on this wide range of brain regions, likely supporting various mechanisms, familiarity involves several dimensions.
This article aims to put a spotlight on the rich and complex nature of familiarity by addressing its two main dimensions: the representational dimension and the phenomenological dimension. On the one hand, experienced stimuli are represented in distributed and hierarchically organized brain regions and the traces created by prior exposure are reactivated when we re-encounter the stimuli, signaling that they are familiar. The underlying mechanisms remain to be fully understood. On the other hand, one consciously experiences familiarity for a stimulus as a feeling of knowing this stimulus. Such conscious subjective experience is dissociable from the representations and appears to arise from many sources, including non-mnemonic ones. How the feeling of familiarity is generated also deserves more attention. In the following sections, we will first consider information processing supporting familiarity-based recognition, then we will describe the subjective experience of familiarity and its multiple sources. Possible theoretical explanations will be reviewed as well as evidence coming from neuropsychological and neuroimaging work. We will illustrate our view based on a subset of selected studies as we do not aim to be exhaustive. Finally, we emphasize key questions to be answered by future research.

2. The representational dimension of familiarity
Among the various formulations of the dual-process model of recognition memory, it is often considered that the differential engagement of the hippocampus and PRC in recollection and familiarity memory processes, respectively, could be understood in terms of the memory content they convey. For instance, familiarity involves the cue stimulus only, whereas recollection involves both the cue stimulus and associative details (Aggleton & Brown, 1999; Davachi, 2006; Eichenbaum et al., 2007; Ranganath, 2010). Moreover, the domain-dichotomy view of recognition memory within the medial temporal lobe (MTL) proposes that the hippocampus processes between-domain associations (including temporal, spatial, and other contextual information) whereas the PRC processes within-domain associations (Mayes et al., 2007). Furthermore, the Binding of Item and Context model posits that the PRC and parahippocampal cortex (PHC) process item and context information respectively, and that the hippocampus is responsible for binding these two types of information together (Diana et al., 2007; see also Staresina & Davachi, 2008).
The observation that memory content modulates the MTL regions engaged in memory processes is also in line with representational theories of memory. This approach proposes that the functional organisation of the ventral-visual stream (VVS) and MTL regions follows a hierarchical gradient of representational complexity/dimensionality, irrespective of cognitive (mnemonic or not) domain (Graham et al., 2010; Saksida & Bussey, 2010). Representations of low complexity represented in visual cortices (e.g., lines, simple shapes) assemble to form representations of gradually increasing complexity in later stages of the hierarchy, such as single items representations in the PRC and scenes/contextualised representations in the hippocampus. Building on this idea, it was proposed that memory processes arise from the combination of operations (pattern-completion/global-matching) and representations (high/low complexity) (Cowell et al., 2019). Therefore, carefully controlling the nature of memory retrieval while manipulating stimulus type is compulsory to decorrelate representational complexity from memory operations and to study the influence of one in isolation of the other. Following this logic, it was found that a pattern-completion-like operation at retrieval (measured by visual reconstruction) evokes hippocampal activation in the case of scenes, as opposed to PRC activation when retrieving objects (Ross et al., 2018; Gardette et al., 2022). Kafkas and colleagues reported familiarity-related fMRI signals (with familiarity isolated by the dedicated familiarity-only rating task; see Sidebar 1) in the PRC/entorhinal cortex (ERC) for objects, in the PHC for scenes and objects, and in the amygdala for faces (Kafkas et al., 2017; see also Martin et al., 2013). When directly compared, familiarity responses in a remember/know task elicited higher hippocampal activity for scenes than for objects, whereas the reverse pattern was found for the PRC (Gardette et al., 2022, 2023). Consistently, Sanders and Cowell (2023) observed fMRI signals associated with recognition memory in the MTL for objects and scenes formed by the conjunction of separate perceptual features, whereas the signals elicited by recognition of the perceptual features alone were located more posteriorly in the VVS (although we note that the paradigm used in this study did not allow for strict isolation of familiarity).
Moreover, several neuropsychological studies manipulated stimulus type while controlling the nature of memory retrieval. These studies reported that bilateral hippocampal lesion disrupts both recollection and familiarity for topographical material (i.e., landscapes, buildings, scenes), whereas both processes are preserved for single items/faces (Bird et al., 2007; Cipolotti et al., 2006). In contrast, lesions to the PRC that spare the hippocampus impair recollection and familiarity for single objects but not for topographical stimuli (Lacot et al., 2017), and recognition of both kinds of material is impaired in case of larger MTL lesions that include the hippocampus, PRC, and PHC (Taylor et al., 2007). The integrity of the PRC and antero-lateral portion of the ERC is also related to familiarity for entities (Besson et al., 2020), a stimulus class defined as a unique conjunction of features beyond any changes in visual presentation (e.g., luminosity, orientation) forming decontextualised objects/faces/animals (Ranganath & Ritchey, 2012). Taken together, these results suggest that although familiarity relies on a distributed brain network partially distinct from that of recollection, different parts of the MTL support in familiarity depending on the type of representations involved.
The representational-hierarchical view also predicts that posterior regions of the VVS are not bound to perception or implicit memory but should also contribute to explicit memory when representations of low-complexity are targeted. So far, there is little evidence in support of this hypothesis, yet some findings point in this direction (for a thorough literature review, see Martin & Barense, 2023). Studies in rodents and non-human primates have associated early visual areas (i.e., V1 and V2) with neural (Frenkel et al., 2006; Huang et al., 2018) and behavioural (Cooke et al., 2015; López-Aranda et al., 2009) markers of familiarity-like recognition. In humans, early visual cortex activity was also linked to recognition of simple visual shapes (Sanders & Cowell, 2023; Thakral et al., 2013) and of their spatial locations (Karanian & Slotnick, 2018), and of associations between low-level visual features (Amano et al., 2016).
These data (1) indicate that the neural underpinnings of familiarity within the MTL are driven by representational content, and (2) suggest that recognition memory for representations of low complexity can occur in posterior visual regions. However, the neural mechanisms underlying these effects must be clarified. Unlike the hippocampus, the information represented by the PRC/PHC is believed to be poorly separated/more overlapping and rather favours global matching processes (Norman & O’Reilly, 2003). Therefore, in computational models, familiarity is defined as a scalar signal that tracks the overlap, or “global matching”, between the sensory input of a target and representations stored in memory (Clark & Gronlund, 1996; Norman & O’Reilly, 2003). Accordingly, targets in a recognition memory task have higher feature overlap with memory traces than lures do (also referred to as strength), and thus are more familiar. One potential neural coding mechanism underlying the feature overlap signal is sharpening (Norman & O’Reilly, 2003). Sharpening refers to the fact that neuronal representations of stimuli become sparser with repetition, as only the most representative neurons are kept in the activation pattern. In neuroimaging studies, sharpening may manifest itself via repetition suppression, the decreased activity of a brain region when a stimulus is repeated (Grill-Spector et al., 2006). Repetition suppression in the PRC has been observed during familiarity-based memory judgments (Daselaar, Fleck, & Cabeza, 2006; Daselaar, Fleck, Prince, et al., 2006; Gonsalves et al., 2005; Montaldi et al., 2006; Wang et al., 2014) and judgments of oldness induced by manipulations increasing processing fluency (Dew & Cabeza, 2013; Heusser et al., 2013). Of note, repetition suppression is observed in many other brain regions, notably the VVS, auditory regions, or the hippocampus (Barron et al., 2016; Brown et al., 2013; Kumaran & Maguire, 2007, 2009). It remains to be determined whether this mechanism constitutes the origin of familiarity signals for the type of stimulus represented by the corresponding areas.

3. The phenomenal dimension of familiarity
The subjective experience of knowing, or feeling of familiarity, is the way by which we become consciously aware that we have previously encountered a face, an object, or a place. Multiple sources are thought to contribute to this feeling. Some, but not all, of them, are mnemonic in nature. In 1980, Mandler, with his famous example of the butcher-in-the-bus, laid the foundations of a critical dissociation within familiarity, suggesting the existence of two independent, yet intertwined, processes: a relative familiarity signalling recent encounter, and an absolute familiarity signalling pre-experimental knowledge. Both signals are thought to contribute to recognition memory, as suggested by Mandler himself to interpret the word frequency mirror effect. In this effect, low frequency words (i.e., of low absolute familiarity) lead to more correct and less false recognitions than high frequency words (i.e., of high absolute familiarity), through the assessment of the increment in familiarity strength following one experimental exposure, which will be greater for low than for high frequency words. In the same vein, a separate line of research has shown that relative familiarity increases with pre-experimental knowledge of the study materials, which could be assimilated to absolute familiarity (Wang et al., 2018; Wang et al., 2016). Yet, these two familiarity signals tend to be experimentally confounded when assessing recognition memory, as most research has focused on experimentally induced changes in familiarity using stimuli that already bear absolute familiarity. 
In addition, some authors argue that humans are unable to distinguish between these two types of familiarity signals when making a familiarity decision (Reder et al., 2007). This confusion between relative and absolute familiarity is typically visible in participants with impaired recollection, such as older adults, who tend to show altered performance due to increased false alarms towards highly familiar distractors in episodic recognition memory tasks (Delhaye et al., 2019). The complex interaction between these two types of familiarity is also illustrated by studies showing that they are supported by both distinct and common neural correlates. Notably, they display similar timings but different topographies in EEG studies, leading some authors to attribute the FN400 correlate to relative familiarity and the N400 correlate to absolute familiarity (Mecklinger & Bader, 2020). They both rely on the PRC, as evidenced by a single common brain correlate in fMRI (Yang et al., 2023) and a common impairment regarding object concepts in a patient with focal PRC lesions (Köhler & Martin, 2020). Yet, they might be characterized by different activity patterns, that is, decreased activity in case of recent exposure, and increased activity for lifetime (absolute) familiarity, and different associated brain networks (Duke et al., 2017). Interestingly, patients at a prodromal stage of Alzheimer’s disease with hypothetical PRC lesions have impaired relative, but preserved absolute, familiarity for object concepts, suggesting that the two forms can be dissociated (Anderson et al., 2021). How these two signals interact to produce a familiarity experience thus remains to be further explored.
Another source of the subjective experience of familiarity comes from perceptual and conceptual experimental manipulations of the presented materials. Well-known examples of such manipulations are priming studies. Repetition priming has been strongly associated with familiarity, notably leading to illusions of memory attributed to familiarity for primed words that had not been seen previously (Jacoby & Whitehouse, 1989; Rajaram, 1993). Although studies using semantic priming have shown less systematic results on false alarms attributed to familiarity (Li et al., 2017; Rajaram & Geraci, 2000; Taylor & Henson, 2012), some authors have argued that conceptual priming is strongly associated, though not always, with the experience of familiarity (Voss et al., 2012). This is supported by a study showing that conceptual priming and familiarity correlate ( Wang & Yonelinas, 2012). In amnesia, conceptual priming was shown to disrupt overall familiarity-based discrimination compared with healthy controls, showing the impact of such manipulations on familiarity (Ozubko & Yonelinas, 2014). Similarly, manipulating perceptual clarity of word stimuli, or the conceptual predictability of sentences, has been reported to increase familiarity (B. W. A. Whittlesea et al., 1990; Wolk et al., 2004). Another argument supporting the idea that perceptual/conceptual manipulations are used as a source of familiarity is that priming shares electrophysiological and neural correlates with familiarity, as shown notably through similar latencies, similar activity reductions in the PRC, and similar decline in aging, using word stimuli (Thakral et al., 2016; Voss et al., 2012; Wang et al., 2014; Wang & Giovanello, 2016). Context reinstatement, the manipulation by which stimuli are presented with the same context as during encoding, is also believed to bias familiarity as it increases both hits and false alarms (Hockley, 2008).
Non-mnemonic sources can also induce the phenomenal experience of familiarity. For instance, Duke et al. (2014) showed that a feeling of familiarity in a recognition memory task with faces was induced by rapidly presenting a smiling face before the test item (via a masked priming procedure). Additionally, Fiacconi et al. (2016) reported an increased endorsement of faces as old when they were presented during cardiac systole (i.e., when visceral feedback is maximal) compared to when they were presented during cardiac diastole (i.e., when afferent feedback is minimal). This suggests that physiological signals can lead to an experience of familiarity. Another case of feeling of familiarity without a memory content is déjà-vu, a “brief experience in which the person experiences false familiarity at the same time as knowing that the familiarity is false” (Barzykowski & Moulin, 2023, p. 5). According to Barzykowski & Moulin (2023), déjà vu in the general population arises when some cue in the environment generates fluency leading to a sense of familiarity which is unexpected and interpreted as not plausible.
In brief, one can experience a feeling of familiarity for a stimulus for different reasons: because we have been exposed to it before (relative familiarity), because the stimulus belongs to our stored knowledge (absolute familiarity), or because its processing has been artificially facilitated by perceptual, conceptual, affective, or visceral manipulations. Are all these varieties of feeling of familiarity instantiated by a common mechanism?
A classical interpretation of the origin of the feeling of familiarity is the fluency-attribution hypothesis (Whittlesea & Williams, 2001). Processing fluency corresponds to the ease with which an item is processed. Processing becomes easier (more fluent) following recent exposure, when the information we process already exists in prior knowledge, when perceptual or conceptual processing is facilitated, or when a stimulus is associated with physiological activation (e.g., related to emotion or visceral feedback). It is proposed that, under some circumstances, fluency is automatically and unconsciously interpreted as signaling past exposure by a dedicated memory attribution system (Jacoby et al., 1989; Jacoby & Dallas, 1981). This heuristic involves several conditions: (a) to implicitly consider that fluency can be used as a cue to inform memory judgments in the current context, (b) to experience a sense of fluency when processing a stimulus, and (c) to attribute this feeling of fluency to memory (Jacoby et al., 1989). This implies that in some cases, fluency can be discarded as a source of evidence when making a memory decision (Whittlesea & Williams, 1998). If a participant detects another source that can explain processing fluency (for instance, the fact that the stimulus was perceptually brighter or more contrasted), fluency will be attributed to this source and not to memory. Expectations also play a role, as it is the discrepancy between the expected and the actual fluency that would give rise to an interpretation in terms of past occurrence and be experienced consciously as familiarity (Mecklinger & Bader, 2020; Whittlesea & Williams, 2001).
Attribution processes interpret fluency signals by using metacognitive, monitoring, and decision mechanisms. However, the exact nature of attribution processes and how they are implemented in the brain remain elusive. Indirect evidence links the prefrontal cortex to attribution via post-retrieval monitoring processes, which have been suggested to help deciding whether an item has been seen or not based on familiarity (Chua et al., 2014; Henson et al., 1999). Moreover, electrophysiological studies (i.e., event-related potentials) showed that the attribution of fluency to the past versus the disqualification of fluency as a memory cue was associated with late frontal potentials (Kurilla & Gonsalves, 2012; Wolk et al., 2004). The neural basis of attribution processes in memory is a topic that deserves more investigation.

4. Conclusion: Towards a neurocognitive model of familiarity
In this article, we want to stress that the study of familiarity as if it was a unitary concept misses the opportunity to capture its complexity. There are many unresolved questions about the mechanisms underlying familiarity that call for dedicated experimental investigation. In Figure 1, we collect mechanisms that have been proposed in the literature and combine them in a tentative framework. This [image: ]framework is intended to put forward ideas to test rather than to provide a theoretical model.

Figure 1. Hypothetical mechanisms underlying familiarity

A first idea that would merit attention is that the two dominant interpretations of familiarity mechanisms, global matching and fluency attribution, should not be viewed as competitive, but may rather capture different phases of the process. While global matching would apply to the representational dimension of familiarity, fluency attribution would explain how the feeling of familiarity is generated. The representational view suggests that any type of stimulus can become familiar once it has been processed by the dedicated brain region. If global matching is the underlying mechanism by which the brain signals that a stimulus exists in memory, one question is whether all brain regions operate global matching in the same way. As such, how the brain performs global matching remains to be defined. If sharpening of neural activity is the underlying computation of familiarity, repetition suppression effects in fMRI may be a way to assess representation strength across different brain regions. It would be necessary to compare different types of stimuli varying in nature (e.g., scenes, objects, faces...), modality (sounds, smells, textures...) and degree of complexity (from basic features to complex conjunctions of features), to fully capture the diversity of representations. One may observe familiarity signals in different brain regions depending on the nature of the materials (as shown by category preference in different MTL regions, Kafkas et al., 2017), but a common type of computation (Cowell et al., 2019). Furthermore, one intriguing possibility is that processing fluency is the consequence of the sharpening of neural representations. In other words, fluency should not be viewed as a process, but more as an emerging property of neural processing expressed as the behavioral phenomenon of facilitated processing. Likewise, Yang and Köhler (2019, p. 39) suggested that, with global matching, “a retrieval cue induces an echo whose intensity is directly based on a scalar measure of feature overlap between the cue and all stored memory traces. Fluency may be a signal that simply reflects this intensity measurement”.  When this signal is perceived in a memory situation, attribution mechanisms will come into play and lead to a subjective feeling of familiarity when appropriate. In the absence of recollection, this feeling can be disturbing because its origin evades the individual (i.e., butcher-in-the-bus) or because it is obviously impossible that we know the stimulus (i.e., déjà vu) (Moulin et al., 2023). One open question is whether the intensity of the feeling of familiarity is proportional to the intensity of the underlying representation strength. Finally, one may wonder whether the same mechanism of fluency and attribution operates on other sources than prior experience. If the feelings of familiarity due to prior exposure, prior knowledge, perceptual manipulation, etc. were qualitatively the same, this could explain why they are easily confusable in memory tasks, inducing false recognitions when the feeling emerges for non-studied materials.
Although the representational view posits that several brain regions can produce a familiarity signal (which still needs to be backed up), the PRC appears to have a central role. PRC lesions lead to familiarity impairments, and fMRI activity in this region tracks the intensity of familiarity judgements across various tasks. The reason for this central role deserves further exploration. It might be that the nature of the materials used in most memory tasks favors PRC-based familiarity because this is where those materials are represented (e.g., pictures of objects, faces, object concepts) (Clarke & Tyler, 2014) thanks to its capacity to integrate information of different kinds within a given item (i.e., perceptual, semantic; Martin et al., 2018). In addition, the PRC might be able to prioritize one or the other kind of information depending on task demands (Martin & Barense, 2023). High-resolution fMRI may help assess the possibility that different subparts of the human PRC code for different signals such as absolute familiarity, relative familiarity, and novelty (Bogacz et al., 2001; Xiang & Brown, 1998). Another particularity of this region is its connectivity with sensory areas, other MTL regions, and frontoparietal cortex, which makes it particularly well suited to computing strength-based signals in memory tasks (Montaldi & Kafkas, 2022).
Moreover, departing from the traditional mapping of recollection with the hippocampus and familiarity with the PRC, one interesting suggestion is that the hippocampus can also support familiarity in some circumstances. In a recent review, Yonelinas et al. (2024) proposed that, while the hippocampus is dedicated to recollection in episodic memory tasks, it rather supports familiarity in working memory tasks. More specifically, when old and new information must be distinguished almost immediately after being studied, the hippocampus produces a global matching signal indicating to what extent a stimulus matches the representation of the preceding one. Furthermore, when hippocampus-dependent representations are targeted by using topographical materials, the hippocampus is involved both in familiarity-based recognition memory (Bird et al., 2007; Cipolotti et al., 2006; Gardette et al., 2022) and in implicit memory (Chun & Phelps, 1999; Ryals et al., 2015; Ryan et al., 2000).
To test these hypotheses or alternative ones, an initial challenge is to design paradigms that allow to assess specifically familiarity, without the confound of recollection (see Sidebar 1). State-of-the-art techniques such as high-resolution neuroimaging combined with multivariate analyses (e.g. using classifiers or representational similarity analyses) offer exciting avenues for unraveling the neural mechanisms underlying familiarity. With appropriate tasks and analysis techniques, memory research can then explore the unresolved issues summarized above. Critically, future research should restrict the scope of their study to specific dimensions of familiarity. We encourage researchers to define which aspect of familiarity is addressed in their studies. This will support the refinement of models about the neurocognitive mechanisms of familiarity.


Sidebar 1: Measuring familiarity
Classical methods to study recollection and familiarity usually measure familiarity as a default of recollection (e.g., Remember/Know paradigm, Process Dissociation Procedure, source memory tasks...). A first endeavor is to use paradigms that allow researchers to evaluate familiarity in all its diversity and richness. Because we often encode events with sufficient detail to ensure recollection and because recollection offers more confidence and diagnosticity, tasks designed to measure specifically familiarity require limiting the possibility to recollect information. This can be achieved by promoting shallow encoding (Montaldi et al., 2006) and by requesting participants to respond by using familiarity judgments only. For instance, the familiarity-only rating task (FORT, Kafkas et al., 2017) requests participants to rate the strength of their familiarity for the stimuli and not to try to recollect them. The speed and accuracy boosting procedure (SAB, Besson et al., 2012) is a go-no go memory task with a short response deadline (preventing recollection to occur) and feedback. Finally, tasks in which participants rate how frequently an item appeared in the study list are thought to measure the relative strength of memory traces and to limit the use of recollection (Anderson et al., 2021). While the FORT and frequency judgments task do not allow to disentangle mechanisms related to the feeling of familiarity from those related to the strength of the representations, as both relies on a sense of strength, the SAB procedure may be a promising tool to assess the neural mechanisms before the emergence of the subjective experience.
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