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Abstract: 
The main goal of present work is to gain new insight into the temporal dynamics underlying the voluntary memory control for neutral faces associated with neutral, positive and negative contexts. A directed forgetting (DF) procedure was used during the recording of EEG to answer the question whether is it possible to forget a face that has been encoded within a particular emotional context.
A face-scene phase in which a neutral face was showed in a neutral or emotional scene (positive, negative) was followed by the voluntary memory cue (cue phase) indicating whether the face had to-be remember or to-be-forgotten (TBR and TBF). Memory for faces was then assessed with an old/new recognition task.
Behaviorally, we found that it is harder to suppress faces-in-positive-scenes compared to faces-in-negative and neutral-scenes. The temporal information obtained by the ERPs showed: 1) during the face-scene phase, the Late Positive Potential (LPP), which indexes motivated emotional attention, was larger for faces-in-negative-scenes compared to faces-in-neutral-scenes. 2) Remarkably, during the cue phase, ERPs were significantly modulated by the emotional contexts. Faces-in-neutral scenes showed an ERP pattern that has been typically associated to DF effect whereas faces-in-positive-scenes elicited the reverse ERP pattern. Faces-in-negative scenes did not show differences in the DF-related neural activities but larger N1 amplitude for TBF vs. TBR faces may index early attentional deployment. These results support the hypothesis that the pleasantness or unpleasantness of the contexts (through attentional broadening and narrowing mechanisms, respectively) may modulate the effectiveness of intentional memory suppression for neutral information. 
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1. Introduction 
In our everyday lives the ability to intentionally forget outdated or distressing information may have a key role in adaptive functioning (Bjork, 1989; Levy and Anderson, 2008). In fact, when we remember distressing events, including memories of people and objects associated with negative situation, which may evoke a disturbing streaming of memories and feelings, we may detach these memories from awareness (Levy and Anderson, 2008). The possibility to intentionally control our memories related to a particular emotional experience may be crucial for our mental well-being, emotional regulation as well as for our social interactions (Levy and Anderson, 2008). This is especially true when considering our memories of people encountered in both  unpleasant and pleasant situations. Surely, many times we have wished to erase the face of a person which has put us in a distressing situation, as well as wanting to keep the image of faces met in pleasant occurrences alive. Memory control for faces has been scarcely investigated despite the relevance of these stimuli within our day-to-day social interactions. In fact, human faces are special stimuli since they convey information about other individuals’ emotions and social intentions along with information concerning a person’s identity (Tovee, 1998; Oosterhof and Todorov, 2008; Tsukiura, 2012). In keeping with this, recent studies have shown that memory for face identity is strongly influenced not only by facial expression  (D'Argembeau, et al., 2003; D’Argembeau and Van Der Linden, 2007; Shimamura, et al., 2006; Righi et al., 2012; 2013) but also by the emotional context in which the face is embedded (Van den Stock, et al., 2007; Righart, and de Gelder, 2008a, 2008b, Righi et al., 2015). This may be related to evidence that the processing of faces is systematically influenced by the context (Van den Stock et al., 2007; Righart and de Gelder, 2008a, 2008b; Barrett and Kensinger, 2010; Aviezer et al., 2011; Wieser and Brosch, 2012; Van den Stock and de Gelder, 2012; Van den Stock et al., 2014a; 2014b)  through the activation of structures in the prefrontal cortex, such as the subgenual anterior cingulate cortex, that would operate a rapid face-context integration (Van Den Stock et al., 2013). Typically, neutral faces encoded in emotionally arousing contexts are less recognized than those encoded in neutral contexts (Van den Stock and de Gelder, 2012) because emotional context grabs more attention than neutral information. This is in line with the literature which suggests that emotional arousal does not enhance memory across the board (Kensinger, et al, 2007; Kensinger, 2009). In general, emotional arousal appears to be associated with memory enhancement encoding for arousing details especially when threat-related (Kensinger, 2009). In fact, evidence increasingly indicates that even when arousal is controlled, the valence of emotion elicited by an event (whether it is positive or negative) can influence both the detail with which that event is remembered as well as the detail with which the associated neutral information is remembered (Kensinger 2007; Waring, and Kensinger, 2011). Although the way in which negative and positive information influences memory for neutral stimuli is still debated (Levine and Edelstein, 2009; Yegiyan and Yonelinas, 2011; Huntsinger, 2013), several fMRI studies agree in suggesting that the amygdala showed greater activation for events encoded in a negative context, whereas the prefrontal cortex was more active for events encoded in a positive context (Erk et al., 2003; Smith, et al., 2004a). These neural differences may suggest that the context valence at encoding can differently tune the scope of attention toward the neutral stimuli (Kensinger, 2009; Waring and Kensinger, 2011). 
Specifically, negative emotions may focus attention on local and threat-related details. This attentional narrowing can yield the “trade-off effect” (Kensinger, et al., 2007; Murray and Kensinger, 2013), that is both better in encoding for emotionally salient events and impaired memory for neutral information (Kensinger, 2005; 2007; 2009). For example; during a robbery, people are more apt to remember the weapon used in much more detail rather than other contextual details (i.e. how the robber was dressed). 

By contrast, positive valence can lead to a broadening of attention (e.g., Fredrickson and Branigan, 2005; Gasper and Clore, 2002; Rowe et al., 2007). In agreement with this, several studies converge in indicating that positive emotional contexts may foster memory encoding process for associated memories of neutral (Erk, et al., 2003; Smith, et al., 2004a; Smith et al., 2004b; Shimamura, et al., 2006; Tsukiura and Cabeza, 2008) and emotional stimuli (Righi et al., 2015).  Neuroimaging studies (Erk, et al., 2003; Tsukuira, and Cabeza, 2008) suggest that successful encoding and retrieval of emotional associative memory may be improved for stimuli linked with positive information because of the functional connectivity between the hippocampus and the orbitofrontal cortex. Considering that the orbito-frontal cortex is a key-structure in the reward-network (Critchley et al., 2000) it may be that the reward-related mechanisms support attention broadening and consequently better the recognition of neutral stimuli encoded in positive contexts (Levine and Bluck, 2004; Libkuman et al., 2004; Corson and Verrier, 2007; Levine and Edelstein, 2009; Yegiyan and Yonelinas, 2011). 
We must take into account that the different emotional valences background may modulate memory for neutral information through different tuning of attentional mechanisms at encoding. A fascinating and open question is whether emotional contexts of different valences may also influence the voluntary memory suppression of neutral stimuli. Namely, is it easier or more difficult to forget neutral information when encountered with a positive or negative emotional context? This issue has not yet been explored to the best of our knowledge. One way to address this question is the employment of a direct forgetting procedure that is suitable for studying the intentional memory control processes. In the directed forgetting paradigm participants study a series of stimuli accompanied by specific cues to indicate which items are to-be-remembered (TBR) and which are to-be-forgotten (TBF). The TBR/TBF cues can be presented either following a complete set of study items (list-method) or following each study item individually (item-method) (see MacLeod, 1999). Specifically, in the item method participants learn a series of stimuli (face-scene phase), each followed by specific cues (cue-phase) to indicate which items are to-be-remembered (TBR) and which are to-be-forgotten (TBF). Regardless of the method used, when participants undertake a subsequent memory test for studied items, they usually show superior memory for items that were cued TBR than TBF, this phenomenon is known as the directed forgetting (DF) effect (Johnson, 1994; for a review, see MacLeod, 1999). Importantly, the list-method yields directed forgetting mainly on recall, whereas the item-method yields directed forgetting also in recognition (Golding and MacLeod, 2013). An effective way of keeping an unwanted memory from being retrieved in the future is to interrupt during its encoding (Anderson and Hanslmayr, 2014). 
The item-method directed forgetting has been typically explained as selective rehearsal: TBR items are spared from further processing whereas TBR items are actively rehearsed (Bjork, 1989; Basden et al., 1993; Anderson and Hanslmayr, 2014). However, recent behavioral and neural evidence suggests that active inhibition of TBF items may have a bigger role than previously acknowledged. (Johnson, 1994; Macleod, 1999; Paz-Caballero et al., 2004; Wylie et al., 2008, Van Hoof, and Ford, 2011). Specifically, several recent fMRI studies support the hypothesis that item-method directed forgetting engages an active inhibition process in the ongoing encoding (Reber, et al., 2002; Wylie, et al., 2007; Nowicka, et al., 2011; Rauchs, et al. 2011; Rizio, and Dennis, 2013). These studies consistently indicate that attempting to forget a recent item is effortfully engaging the prefrontal and parietal regions (Wylie, et al., 2007; Rauchs, et al. 2011; Rizio, and  Dennis, 2013). In particular, the activity in the right dorsolateral prefrontal cortex (DLPFC) during processing of TBF items predicts reduced activity in the left hippocampus (Rizio, and  Dennis, 2013) further suggesting the importance of frontally-centered inhibitory control processes in successful intentional forgetting. 
In agreement with these neuroimaging studies, electrophysiological evidences gathered during the cue-phase of item-method directed forgetting indicated that both inhibitory control and selective rehearsal processes contribute to directed forgetting (Hsieh et al., 2009; Paz-Caballero and Menor, 1999; Paz-Caballero et al., 2004; Bastin et al., 2012). Specifically, between 200 and 300 ms, the TBF cues evoke a larger anterior ERP negativity (Paz-Caballero and Menor, 1999; Paz-Caballero et al., 2004; Yang, et al. 2012) that corresponds to the N2 component, a well-known index of effortful inhibitory processes (Folstein and van Petten, 2008). 

Differently, the TBR cues evoke an enhanced positive-going component between 300 and 400 ms (Hauswald, et al., 2011; Paller et al., 1990; Paz-Caballero and Menor, 1999; Paz-Caballero et al., 2004). This P3-like effect is maximum over centro-parietal regions and it has been explained as attentional deployment mechanism to strengthen the encoding processes for the TBR items (Paller, 1990; Paz-Caballero et al., 2004; Hsieh, et al., 2009; Yang, et al., 2012). A handful of published studies investigating memory control for negative and neutral words (Brandt et al., 2013; Patrick et al., 2015) or scenes (Yang et al., 2012, Hauswald et al, 2011;) found emotion-related modulations of both N2 and P3 for TBF and TBR items respectively. In particular, a more effortful memory control may be needed to suppress negative scenes during the cue phase, as it was suggested by the N2 enhancement for TBF negative compared to TBF neutral scenes (Yang, et al., 2012). In agreement with the hypothesis that negative information is harder to inhibit due to a facilitated processing, some studies (Yang et al., 2012, Hauswald et al, 2011; Patrick et al., 2015) found that during the presentation of negative scenes the Late Positive Potential (LPP) was enhanced with respect to neutral scenes. The LPP is a centro-parietal positivity starting beyond 300 ms (Hajcak et al., 2007) that may index motivated attention to emotional information., especially when it is negative and threat-related (Palomba et al., 1997; Schupp et al., 2000, 2004; Hajcak et al., 2009). Coinciding with the hypothesis that the reduced LPP for neutral scenes may reflect a lesser motivated encoding. The P3 enhancement for TBR cues succeeding neutral vs. negative scenes may indicate that participants devote more cognitive resources to strengthen neutral image traces (Yang, et al, 2012). 
It is worth noting that previous electrophysiological studies focused on memory control for emotional stimuli “per se” whereas little attention has been paid to the influence of emotional contexts on the ability to intentionally remember or forget the associated neutral information. 
With this in mind, our present work aims at investigating temporal dynamics underlying the voluntary memory control for neutral faces associated with neutral, positive and negative contexts. Specifically, we propose to unveil to what extent neural activities elicited in the cue-phase by TBF and TBR cues may be differently modulated by the emotional valence of the scene in which the neutral face is embedded at encoding.  If we assume that memory for neutral faces is modulated by the valence of emotional context (Van den Stock and De Gelder, 2012; Righi et al., 2015), by virtue of attentional narrowing and broadening effects, then also the mental ability to exert a voluntary control in memory for neutral faces might be modulated by the same attentional mechanisms. The intentional memory control processes for face identity has yet to be systematically explored, in spite of the relevance of the human faces as social stimuli within day-to-day interaction (Oosterhof andTodorov, 2008; Tsukiura, 2012). This topic is particularly relevant in understanding the way in which our voluntary memory control may interact with emotion-related attentional mechanisms (i.e attentional narrowing and broadening) in ecological and social situations. In fact, it may be that the frontally-centered central executive control mechanisms involved in intentional memory inhibition (Nowicka, et al., 2011; Yang, et al., 2013; Rizio, and  Dennis, 2013) are more or less engaged in suppressing faces associated with negative and/or positive contexts rather than with neutral contexts. Coinciding with this, our study may impinge on literature that has explored the relationship between emotional-context effects and memory processing as well as on works investigating the interplay between affects and inhibitory attentional mechanisms.  
We employed an item-method direct forgetting paradigm (Johnson, 1994; MacLeod, 1999; Anderson, 2005) that required to remember/forget (cue phase) previous presented neutral faces embedded in neutral, negative or positive scenes (face-scene phase). In a successive retrieval phase, face recognition was behaviorally tested. ERPs were registered during both face-scene phase and cue phase. We chose the item-method direct forgetting rather than the list-method because the item-method is better suited in investigating the inhibitory mechanisms acting in the encoding processes of old/new recognition paradigms (van Hoof, and Ford, 2011; Golding and MacLeod, 2013). 
Early and later ERP components were considered in the present study to track the time course of intentional memory control. Specifically, during the face-scene phase, we analyzed the LPP as an index of emotional and motivational processes (Schupp et al., 2000, 2004; Hajcak et al., 2007, 2009). We focused on the DF-related electrophysiological correlates for the cue-phase. We considered the N2 and the P3-like components that may reflect inhibitory and enhancing memory processes, respectively (Paz-Caballero et al., 2004; Yang, et al., 2012). Later during the time course, we also analyzed a LPP-like sustained positivity which has been considered as an index of motivational processes engaged in direct forgetting (Hauswald. 2011). In addition, we focused on the early anterior negativity (N1) in fronto-central sites occurring between 100 and 180 ms since this component has been related to the automatic-attention engagement in memory suppression paradigms (Bergström, et al., 2009). 
Considering previous electrophysiological research on DF and studies about the influence of emotional context on memory for neutral stimuli together, our predictions are the following: first, during the face-scene-phase, enhanced LPP, representing attentional alerting toward negative information, should characterize the neutral faces in negative scene viewing (Bradley et al., 1992; Hauswald, et al., 2010; Yang, et al., 2012). Second, ERPs elicited by cue phase, TBR/TBF should differ: TBR cues are predicted to evoke a larger P3 component representing memory enhancing (Azizian and Polich, 2007; Hsieh et al., 2009; Paller, 1990; Paz-Caballero and Menor, 1999; Ullsperger et al., 2000), whereas TBF cues would elicit an enhancement in the frontal N2 representing active inhibitory processing (Donkers and van Boxtel, 2004; Eimer, 1993; Yang, et al., 2012). Importantly, we expect to confirm the aforementioned N2/P3 pattern (Paz-Caballero et al., 2004) for faces in neutral scene and possibly a different modulation of N2/P3 as a function of the emotional valence of scenes associated with the presented faces. Hence, our third hypothesis is that neutral-faces -in positive-scenes may be harder to forget due to attentional broadening phenomena that might hamper the intentional memory control process. This prediction agrees with evidence that positive information may impede the inhibitory control processes in think/no think (Lambert, et al., 2010), attentional (Rowe, 2007) and motor tasks (Albert et al., 2010). If so, we could expect a lack or inversion of behavioral DF effect alongside with a reverse electrophysiological pattern in N2/P3 components (reduction of N2 and enhancement of P3 for TBF faces-in-positive-scenes). Finally, faces in negative scene, as a function of the attentional narrowing and consequent “trade-off” effect, may be less encoded, consequently more easy to forget and difficult to remember. This might imply a reduction of N2 for TBF faces and possibly a P3 enhancement for TBR faces. 
2. Methods 
2.1 Participants
Twenty healthy right-handed (Italian revised version of the Edinburgh Handedness Inventory - Viggiano et al., 2001) Italian students (9 females, mean age 25.11 ± 1.73 (SD) years) with normal or corrected-to-normal vision participated in the experiment. Three participants were excluded due to excess EEG artifacts, leaving seventeen for analyses. The Ethics Committee of the University of Florence approved the study and all subjects gave written consent.

2.2 Stimuli and procedure

336 color pictures of unfamiliar neutral faces (half female) were selected from different databases: NimStim (Tottenham et al., 2009), KDEF (Lundqvist, et al., 1998), AR (Martinez and Benavente, 1998), Milnear and Park (2004) and from a public-accessed website on face recognition (http://www.face-rec.org/databases/). All the faces were cropped to remove background, clothing and external features and equated in terms of size, luminance and contrast by using Adobe Photoshop® 7.0. 
216 (72 neutral, 72 positive, 72 negative) color scenes were selected from the International Affective Picture System (IAPS, Lang et al., 2008). None of the scenes contained images of faces.  The IAPS database provides normative ratings for the basic dimensions of emotion – including arousal and valence – using the Self-Assessment Manikin (SAM) (Lang et al., 2008). Based on this rating we selected scenes so that the mean valence scores were 5.05 (SD = .80) for neutral, 3.38 (SD = .80) for negative and 7.09 (SD = .62) for positive scenes. Neutral scenes differed statistically in valence from negative (t = -12.40; p < .001) and positive scenes (t = 16.92; p < .001), which differed (t = -30.88; p < .001). Arousal scores were 3.27 (SD = .72) for neutral, 5.44 (SD = .83) for negative and 5.22 (SD = .77) for positive scenes. Neutral scene differed statistically in arousal from negative (t = 16.84; p < .001) and positive scenes (t = 15.77; p < .001), which did not differ from each other (p > .05). The scenes were 643x360 (300 dpi) pixels and were equated in terms of luminance and contrast by using Adobe Photoshop® 2.0. Participants were seated 57 cm from the screen.
Face-scene compounds were randomly generated during the experimental session. Faces were oriented in the bottom half of the scene so that essential parts of the picture were not concealed. 
The experiment was run with E-Prime2.0 Professional software and was divided into 12 blocks. Each block consisted of two parts: 1) the study (encoding), divided in: face-scene-phase and cue-phase (in each block:18 face-scene stimuli immediately followed by 18 cues) and 2) the test (recognition) (28 faces: 18 old and 10 new faces). In accordance to previous studies (D'Argembeau and Van der Linden, 2004; Righi et al., 2012; Chen, et al., 2015), we restricted the number of stimuli at 18 during encoding because working memory has a limited capacity of maintenance of individual face representations (Towler, et al., 2015). The blocks, study and test within the blocks were presented in random order. 
During the face-scene phase, a total of 216 face-scene stimuli (216 neutral faces embedded in 72 neutral, 72 positive, 72 negative) were presented for 2500 ms. In the cue phase, to-be remembered (TBR-item) or to-be-forgotten (TBF-items) cues were presented for 1500 ms following each face-scene stimulus (see Figure 1). Half of the neutral, negative and positive face-scene stimuli were followed by a TBR cue so that we had 36 neutral-TBR, 36 neutral-TBF, 36 negative-TBR, 36 negative-TBF, 36 positive-TBR and 36 positive-TBF face-scene stimuli. Based on previous findings that monetary incentives delivered at study could enhance subsequent memory performance (e.g., Adcock et al., 2006; Shigemune et al., 2010; Cheng et al., 2012), the cues were reinforced by promising a monetary reward for each TBR correct response in the test.
-------------------------------------- Please insert Figure 1 about here ------------------------------------

During the test phase, the 216 neutral faces from the study were presented by themselves; isolated and intermixed with 100 new neutral faces for 1500 ms. Participants had to perform an old/new recognition test. This recognition test was self-paced.
2.3 EEG recording 

During the face-scene-phase and the cue phase (study) EEG was continuously recorded from 28 Ag/AgCl electrodes (F7, F3, Fz, F4, F8, FT7, FC3, FCz, FC4, FT8, T3, C3, Cz, C4, T4, TP7, Cp3, CPz, Cp4, TP8, T5, P3, Pz, P4, T6, O1, Oz, O2) displayed on the basis of the standard 10-20 classification system by a Neuroscan NuAmp. A linked-mastoids (left and right) reference was used. Vertical and horizontal electro-oculographic activity (EOG) was recorded with additional electrodes located above and below the left eye and outside the outer canthi of both eyes. For all electrodes impedance was reduced to less than 5 kΩ. Electrical activity was amplified with a bandpass from of 0.01–100 Hz and a sampling rate of 1000 Hz. 

2.4 Behavioral data 
We recorded hits for old faces and correct rejection for new faces as well as  medians of reaction times (RTs) in face recognition (at retrieval phase) separately calculated for 6 conditions (TBR-face in neutral scene, TBF-face in neutral scene, TBR-face in positive scene, TBF-face in positive scene, TBR face in negative scene and TBF face in negative scene) in Table 1. We preliminary checked the normality of data with Shapiro-Wilk test.

For each condition, the performance was measured computing p*  = (raw hits + raw correct rejection)/ number of total trials (Macmillan, and Creelman, 2004, p. 7) which is indicated in case of a different amount of old and new stimuli. The RTs for correct responses were computed considering the median value for each participant in each condition. Both the p* and the RTs were analyzed by separate repeated measures ANOVAs with 2 levels of DF (TBR and TBF) and 3 levels of Scene-valence (neutral, negative and positive). 

2.5 Electrophysiological data 
In the offline analysis, the EEG data from face-scene and cue phases were epoched (-200 to 1000 ms relative to the stimulus onset) and baseline corrected using a -200 ms pre-stimulus. All epochs contaminated with ocular artifacts greater than 40 μV were automatically rejected. Moreover, epochs were visually scanned to find further artifacts (EMG artifact and alpha wave intrusions). For each participant, ERPs were then averaged separately for each channel and experimental condition, and low-pass filtered at 25 Hz (24 dB cut-off). 
The ERP components of interest were selected on the basis of previous studies on emotional evaluation and directed forgetting (Yang, et al., 2012 Hauswald, et al., 2010 Paz-caballero, et al., 2004; Bergstrom et al,. 2009), visual inspection of the components’ amplitude and our predictions. 
For face-scene-phase, ERPs were constructed by separately averaging trials for the three conditions: face-in-neutral, face-in-positive and faces-in-negative-scenes. The average number of trials in these conditions was 52.36, 54.58, and 53.41, respectively. To assess the emotion-directed attentional processes ERP analyses were conducted on the mean amplitude values of early LPP (time window: 400-550 ms) and LPP (time window: 550-800 ms). LPP data were analyzed by two separate repeated measures ANOVAs with 3 levels of Scene-valence (neutral, negative and positive), 5 levels of Fronto-to-Parietal electrodes (frontal, fronto-central, central, centro-parietal, parietal) and 3 levels of Side (left hemisphere, midline, right hemisphere).
For the cue phase, ERPs were computed for 6 conditions: TBR-face in neutral scene, TBF-face in neutral scene, TBR-face in positive scene, TBF-face in positive scene, TBR face in negative scene and TBF face in negative scene. The average number of trials in these conditions was 26.58, 26.00, 27.35, 25.88, 27.52, 25.71, respectively. ERP components were quantified by analyzing mean amplitude in specific time windows. First, to assess automatic attentional processes which may influence DF, we considered the early anterior negativity (N1) (Bergstrom, et al., 2009) between 100 and 180 ms on fronto-to-central sites. The DF neural correlates were investigated by analyzing the N2 (between 270 and 330 ms) as index of intentional memory suppression for TBF items (Yang, et al., 2011) and the P3 (between 330 and 450 ms) as index of attentional deployment toward memory enhancement for TBR items (Hsieh, 2009; Yang, 2012). Later on the time course, we focused on a LPP-like sustained positivity which has been considered as index of motivational processes engaged in directed forgetting (Bailey and Chapman, 2012) analyzing LPP between 500 and 700 ms. For each time window ERP data were analyzed by repeated measure ANOVAs with 2 levels of DF (TBR and TBF), 3 levels of Scene-valence (neutral, negative and positive), 5 levels of Fronto-to-Parietal  electrodes (frontal, fronto-central, central, centro-parietal, parietal)  and 3 levels of Side. Since neural activity of both face-scene and cue phases widespread toward distributed brain regions we factorized in ANOVAs 5 levels of Fronto-to-Parietal electrodes (frontal, fronto-central, central, centro-parietal, parietal) and 3 levels of Side (left, midline, right). Differently, the ANOVA conducted on the early anterior negativity amplitudes considered 3 levels of Fronto-to-central (frontal, fronto-central, central). All the ANOVAs applied the Greenhouse–Geisser correction (adjusted degrees of freedom rounded to the nearest whole number are reported) and all the post hoc tests were performed by using Bonferroni correction. Furthermore, to better understand the functional significance of neural activity in each time window of cue phase, for each face-scene condition the mean amplitude differences between TBR and TBF cue were converted in z-score and correlated with the corresponding behavioral DF effect (Hauswald, et al., 2010). 
3. Results
3.1 Behavioral results

The ANOVA conducted on the “correct proportion of hits” showed the significant main effects of DF, F (1,16) = 6.87, p = .019, ηp2 = .36, indicating a higher proportion of hits for TBR vs. TBF trials, and the significant main effect of Scene-valence, F (2,31) = 6.64, p = .004, ηp2 = .30 that showed higher proportion of hits for faces encoded in positive vs. neutral (p > .001) and vs. negative scenes (p > .001). More interestingly, 
the significant interaction DF x Scene-valence, F (2,31) = 9.13, p < .001, ηp2 = 0.36, evidenced that directed forgetting occurred only for faces in neutral scenes (p < .001) whereas faces in positive scenes showed the opposite effect: better recognition for TBF compared to TBR cues (p = .007). In agreement, TBF faces-in-positive-scenes were better remembered with respect to those in negative (p = .002) and in neutral scenes (p < .001). No difference between TBR and TBF emerged for the faces in negative scenes (p = .077); however, the proportion of correctly remembered TBF faces did not differ between faces-in-neutral-scenes and faces-in negative-scenes (see Figure 2). Furthermore, within the TBR faces no difference in the correct proportion of hits emerged among the scenes (all ps>0.05).
The ANOVA on the medians of RTs revealed only a main effect of DF, F (1,15) = 7.58, p = .015, ηp2 = .34, showing longer RTs for the TBR with respect to the TBF faces.

-------------------------------------- Please insert Figure 2 about here ------------------------------------

3.2 Electrophysiological results

3.2.1 Face –scene phase
In agreement with our hypothesis, the results evidenced a main effect of Scene-valence for both early LPP, F (2,32) = 9.21, p  <.001, and LPP, F (2,32) = 4.15, p = .025, showing that negative stimuli elicited larger positive amplitude compared to neutral stimuli (early LPP: p < .001; LPP: p = .039). This negative-information related LPP enhancement may reflect a more efficient processing for emotionally salient stimuli, especially if treat-related (figure 3). No other significant main effects or interactions emerged (all ps > .05)
-------------------------------------- Please insert Figure 3 about here ------------------------------------

3.2.2 Cue phase
When considering the initial attentional allocation, the early anterior negativity (N1) was found of maximal amplitude (main effect of Frontal-to-central, F (2,25) = 5.01, p = .030) in frontal vs. fronto-central (p = .007) and vs. central (p = .004) areas. Interestingly, the significant interaction DF x Scene-valence (F (2,31) = 4.66, p = .018) indicated larger negative amplitudes for TBF vs. TBR cues which followed faces in negative scenes (p = .017). Therefore, early anterior negativity (N1) was enhanced in processing TBF cues following faces in negative scenes compared to those following faces in positive scenes (p = .044) (figure 4). Taken together these results may suggest that very early in the time course attentional mechanisms were recruited in forgetting faces related to unpleasant information. 
Furthermore, in line with our predictions, we found the typical modulation N2/P3 in directed forgetting of face- in-neutral scenes and a different ERP pattern as a function of emotional valence of scenes.  Between 270 and 330 ms, the N2, indexing the active inhibitory processes for TBF items, showed a main effect of DF (F (1,16) = 7.66, p = .014) further qualified by the interaction DF x Scene valence (F (2,28) = 3.87, p = .037) (see figure 4). Post-hoc tests evidenced that TBF cues yielded an enhancement in N2 amplitude compared to the TBR following faces-in-neutral-scenes (p = .011). Remarkably, the opposite pattern was observed for faces-in-positive-scenes, where TBR elicited larger N2 amplitude than TBF cues (p = .049). Consistently, TBF cues following  faces-in-positive-scenes elicited a reduced N2 amplitude vs. faces-in-neutral-scenes (p = .049). To note, no differences emerged for TBF/TBR cues following faces-in-negative-scenes (all ps> .05). These results, that may suggest an effective voluntary memory control only for faces in neutral scenes, were further supported by the significant correlation between the face-in-neutral-scene behavioral DF and the relative electrophysiological difference TBR/TBF in the N2 amplitude; thus, more pronounced N2 in response to TBF-cue was, the bigger the effect of directed forgetting (r =  .51 ;  p = .035). As regard to the P3 component that would indexes the intentional strengthen of memory traces for TBR items, our results showed a main effect of Side (F (2,27) = 3.76, p = .042) further qualified by the significant interaction DF x Side (F (2,32) = 4.66, p = .017) (Figure 4). This interaction indicated that TBR cues elicited larger positive amplitude in the midline compared to both left (p = .013) and right electrodes (p = .032). More interestingly, the significant interaction DF x Scene valence (F (2,26) = 5.24, p = .017) evidenced that only within faces in neutral scenes the P3 was enhanced for TBR vs TBF cues (p = .003). Consistently, TBR cues for faces in neutral scenes elicited enhanced P3 vs. TBR cues for faces in positive scenes (p = .036). Furthermore, only for face-in-neutral-scene behavioral DF correlated with electrophysiological difference TBR/TBF: thus, more pronounced P3 in response to TBR was, the bigger the effect of directed forgetting (r = 0.51, p = .036). 
Later on the time course, emotional scenes maintained their influence on the modulation of LPP-like amplitude.  Specifically, between 500 and 700 ms, the significant interaction DF x Side (F (2,26) = 6.67, p = .007) indicated that TBF cues for faces-in-positive-scenes elicited larger positive amplitude compared to TBF cues for faces-in-neutral-scenes (p = .001). More precisely, the intentional directed forgetting for cues following faces-in-neutral-scenes was associated with enhanced positivity for TBR vs. TBF (p = .024), whereas for faces-in-positive-scenes the pattern was reversal. Namely, faces-in-positive-scenes elicited enhanced positivity for TBF vs. TBR cues (p = .024). This opposite pattern is consistent with behavioral performance: the significant correlation between behavioral and electrophysiological DF for both faces-in-neutral-scenes (r = 0.48, p = .048) and faces-in-positive-scenes (r = 0.49, p = .048) suggests that more pronounced the early LPP in response to TBR was, the bigger the effect of directed forgetting. For cue phase ERP waveforms see figure 4.
-------------------------------------- Please insert Figure 4 about here ------------------------------------

4. Discussion

The current study is aimed at characterizing the temporal dynamics underlining intentional memory control for neutral faces encoded with emotionally positive and negative contexts. The main purpose was to gain a better understanding of dynamic interplay between voluntary memory control and emotional-context effects. More specifically, our finding may be relevant to a better comprehension of the interaction between the memory inhibitory processes controlled by central executive processes and the valence-related attentional mechanisms, such as attentional broadening and narrowing.

Synthesis of the main results

Behaviorally, this study revealed: 1) the main effect of directed forgetting (DF) with a higher proportion of correctly remembered faces for TBR compared to TBF faces. 2) the main effect of scene-valence with a higher proportion of correctly remembered faces encoded in positive scenes compared to those encoded in neutral and negative scenes 3) the interaction between DF and scene-valence showed different effects on directed forgetting performance as a function of the context in which faces were encoded. Faces-in-neutral-scenes showed DF effect, therefore there was a higher proportion of correctly remembered faces for the TBR with respect to the TBF condition. Differently, faces-in-positive-scenes showed the reverse of DF effect with higher proportion of correctly remembered faces for TBF compared to TBR condition. In regard to faces-in-negative-scenes there was a lack of DF effect and the TBF were remembered at the same rate as the TBR faces. However, the proportion of correctly remembered TBF faces did not differ between faces-in-negative and faces-in-neutral-scenes.

Electrophysiologically, we found distinct ERP patterns characterizing the two experimental phases: face-scene and cue-phase. 

Specifically, during the face-scene-phase both early and late LPP were enhanced in processing faces-in-negative-scenes compared to faces-in-neutral-scenes. 

When considering the cue-phase, we found three ERP components related to the DF effect: the N2, the P3 and later-on between 500 and 700 ms LPP-like activity (Hsieh, et al., 2009; Hauswald, 2010; Yang, et al., 2012).  In regard to the cue-phase, our main electrophysiological findings were: 1) faces-in-neutral-scenes showed an ERP pattern that has been typically associated to DF effect with larger N2 amplitude for TBF items and enhanced P3 for TBR items (Paller, 1990; Paz-Caballero, et al., 2004; Yang, et al., 2012) , 2) differently, faces-in-positive-scenes elicited the reverse ERP pattern with respect to faces-in-neutral-scenes. In fact, the N2 amplitude was decreased for TBF compared to TBR faces and both the P3-like and the LPP-like amplitude were enhanced for TBF vs. TBR faces. 3) faces-in-negative scenes did not show differences in the DF-related neural activities (N2, P3 and LPP-like components) between TBF and TBR faces. However, early on in the time course, we found a larger N1 amplitude for TBF vs. TBR faces-in-negative-scenes.  

Importantly, the electrophysiological patterns related to faces in different contexts were consistent with the behavioral results.

Behavioral results

First, the presence of DF confirmed previous studies showing the possibility to voluntary suppress unwanted memories (Anderson et al., 2004; Depue et al., 2006; 2007). Second, the evidence shows a higher proportion of correctly remembered faces-in-positive-scenes (regardless of TBR or TBF) and is in agreement with preceding studies indicating that positive emotional contexts may prompt memory for associated neutral information (Erk, et al., 2003; Smith, et al., 2004a; Smith et al., 2004b; Shimamura, et al., 2006; Tsukiura and Cabeza, 2008). The present study showed that the DF effect (higher memory rate for TBR compared to TBF items) occurred for faces encoded in un-arousing context, such as neutral scenes, whereas for faces encoded in arousing contexts there were different effects on DF. Specifically, the faces-in-positive-scenes evidenced the reverse of DF effect with higher proportion of correctly remembered faces for TBF compared to TBR conditions. Differently, there was a lack of DF effect and TBF that were remembered at the same rate of TBR faces in faces-in-negative scenes. As arousal of positive and negative scenes were matched to each other, the difference we found in DF may be not attributed to the arousal but to the valence of the scenes. This clarification is important since previous studies (Zwissler et al., 2011) demonstrated that DF may be inversely correlated with arousal. Previous studies on DF mainly contrasted neutral with arousing negative stimuli showing mixed patterns in findings. Research by Depue et al. (2006) and Brandt et al. (2013) found greater facilitatory (for TBR) as well inhibitory (TBF) effects of negative over neutral words. However, other studies (Depue et al., 2007; Yang et al., 2012) found the same DF effect for both neutral and negative images. Recent studies using the item method (Hauswald et al., 2010; Nowicka et al., 2011) and investigating autobiographical memories (Payne and Corrigan, 2007) showed that negative arousing items were resistant to DF. In addition, Joslyn and Oakes (2005) by examining autobiographical memories found that highly positive (but not negative) events were unaffected by DF. However, we have to be very cautious in comparing our results with previous literature that studied memory control for emotional stimuli “per se”, because here we considered the effect of emotional information on the DF of neutral faces. According to previous evidence (Zwissler, et al., 2011) our results may suggest that arousal has a role in modulating the DF effect: in fact we found normal DF only in the faces-in-neutral-scene, which add lower arousal values than faces-in-positive and negative-scenes. Furthermore, in agreement with the evidence that the attention-modulating nature of emotionally arousing contexts can lead to interference in working memory, (Mather, 2007; Kensinger 2009; Waring, and Kensinger, 2011), the present study may indicate that the ability to exert a voluntary memory control is highly influenced by the emotional valence of scenes in which faces were encoded. Coinciding with this, the valence-related effect we found on behavioral DF may be driven by emotional modulation of attentional breath (attentional narrowing and broadening mechanisms) (Kensinger, 2011; Rowe et al., 2007). 

Specifically, the paradoxical effect for which faces-in-positive-scenes (reverse of DF effect) were harder to intentionally suppress from memory may be determined by a failure in the intentionally memory suppression mechanisms which are controlled by central executive processes. The positive valence can spread the attentional focus on too wide a scope (e.g., Fredrickson and Branigan, 2005; Gasper and Clore, 2002; Rowe, et al., 2007) reducing the functionality of inhibitory control mechanisms. A similar detrimental effect of positive information on inhibitory processing has been found in attentional (Rowe et al., 2007) and motor tasks (Albert et al., 2010). 

In regard to faces-in-negative scenes we failed to prove a DF effect: the TBF faces were remembered at the same rate of the TBR faces. However, the proportion of correctly remembered TBF was comparable between 
faces-in-negative-scenes and faces-in-neutral-scenes. Put together this evidence may suggest that the negative scenes did not specifically impair the ability to intentionally suppress the memories of neutral faces but rather may compress memory performance. Namely, attentional narrowing effects driven by negative contexts might limit face encoding coupled with negative scenes (Kensinger, et al., 2009; Waring, and Kensinger, 2011) because when attention is tightly focused on aversive stimuli only a limited range of neutral information is processed and represented in working memory (Niedenthal, and Kitayama, 2013).  If so, when faces are coupled with negative scenes face representations in memory should become ephemeral and faded. This may imply that memory control processes (both selective rehearsal and memory suppression) are less effective in handling these “faded” representations.  Importantly, the electrophysiological results may help to better understand the cognitive processes underlying the different DF effects for faces embedded in positive and negative scenes.
Electrophysiological results

Electrophysiologically, our results agree with previous studies (Paller, 1990; Paz-Caballero et al., 2004; Paz-Caballero and Menor, 1999; Hsie, et al., 2009; Hauswald, 2010; Yang, et al., 2012) showing that distinct ERP patterns characterize the two experimental phases: face-scene-phase and cue-phase. 

Face-scene-phase – During the face-scene phase both early and late LPP were enhanced in processing faces-in-negative-scenes compared to faces-in-neutral-scenes. This agrees with previous studies that found an LPP enhancement for negative information in scene viewing (Hajcak, et al., 2010; Hauswald, et al., 2010; Yang et al., 2012). Specifically, the LPP enhancements may reflect an increase in selective attention to emotionally relevant stimuli (Hajcak, et al., 2010) especially when threatening  negative arousing contexts (Pourtois, et al., 2013). More remarkably, it has been suggested that the LPP may index attentional narrowing in high motivational states that drive the subject to act (Gable, and Harmon-Jones, 2010a; 2010b). We may interpret the enhancement in LPP for the processing of faces-in-negative-scenes as reflecting the tightening of the attention span (Gable, and Harmon-Jones, 2010a; 2010b) when the context is potentially dangerous and urge the organism for action (for example when there are threatening, disgusting or violent contents) rather than when the context is neutral or relaxing (as in positive scenes).

Cue phase – In the present study three ERP components may be related to the DF effect: the N2, the P3 and later-on, between 500 and 700 ms, the well-known LPP-like activity (Hsieh, et al., 2009; Hauswald, 2010; Yang, et al., 2012). Interestingly, the electrophysiological pattern was modulated by both arousal/un-arousal content of the scenes and arousing scenes by the valence of scenes in which neutral faces were encoded, that were either to-be-remembered or to-be forgotten. Importantly the ERP pattern results were strongly consistent with the behavioral results. 

We will first discuss electrophysiological results for the neutral faces-in-neutral-scenes, which represent the “baseline” un-arousing condition, in order to better describe the differences in memory control for faces in arousing emotional scenes. Remarkably, the behavioral DF effect for faces in neutral contexts (TBR were better recognized than TBF faces) was significantly correlated with the cue-phase electrophysiological activity. First, TBF elicited larger N2 amplitude over frontal-to-parietal areas than TBR faces in neutral scenes: the more pronounced the N2 for TBF item was the stronger the effect of direct forgetting. In this regard the N2 amplitude enhancement for TBF items has already been described (Hsieh et al., 2009; Mecklinger, 2009; Yang et al., 2012) supporting the attentional inhibition theory that conceives the directed forgetting as resulting from the attentional inhibition of information (Zacks et al., 1996). By this token, our results may suggest that the inhibitory processes which actively suppress the TBF information are successfully engaged between 270-330 ms. Later on in the time course (between 330-450 ms), the P3 component revealed more positive-going response for TBR than TBF cues. This TBR-related P3 enhancement may be connected to successful memorization and further support the selective rehearsal account of directed forgetting suggesting that the effect is due to a more elaborative encoding of TBR items (Hauswald et al., 2010; Paller, 1990; Paz-Caballero and Menor, 1999; Paz-Caballero et al., 2004). More precisely, since the P3 amplitude may be proportional to the amount of attentional resources engaged in processing a given stimulus (Donchin and Coles, 1988), our P3 enhancement may reflect the effective deployment of attention to the TBR faces-in-neutral-scenes. Then, a more pronounced long-lasting positivity for TBR than TBF faces characterized also the subsequent stage of processing (between 500 and 700 ms). According to previous research (Paz-Caballero, et al., 2004; Hauswald et al., 2011) this late TBR-related positivity may be considered as a LPP-like component reflecting motivated attentional allocation for a more elaborative maintainment of the TBR face representation. Coinciding with this hypothesis, the LPP can index not only the attentional focusing on relevant external stimuli but also the intrinsically motivated interest when subject is engaged in a goal pursuit  during an assigned task (Harmon-Jones, and Gable, 2008). 
More intriguingly, when considering the emotional content of the contexts the electrophysiological results further support behavioral finding by suggesting that (within arousing contexts) the positive and negative valence of scenes may differently modulate the voluntary memory control processes (i.e. selective rehearsal and attentional inhibition of information).
This is especially the case of faces-in-positive-scenes for which a paradoxical effect emerged in the intentional memory control. Behavioral results showing the reverse DF effect (TBF were better recognized than TBR faces-in-positive-scenes) were paralleled by a completely reverse ERP patterns (compared to those of face-in-neutral scenes). Specifically, the decrease in the N2 amplitude for TBF compared to TBR faces-in-positive-scenes may suggest difficulties in exerting an effective memory suppression when the face is embedded in a pleasant scenario. Coinciding with this the P3-like and the LPP-like amplitude were enhanced for TBF vs. TBR cues following faces-in-positive-scenes suggesting a strengthen rather than a suppression of memory traces. In line with these results, we hypothesize that the pleasantness of the contexts actively hamper the inhibitory control over episodic encoding. This hypothesis was further supported by correlational results revealing that more pronounced the LPP-like positivity in response to TBF cue was the more reversed the behavioral DF effect for faces-in-positive-scenes. Coinciding with this, we believe that when participants try to voluntary forget a face encoded into a positive context the pleasantness of the scene would be implicitly remembered with the face prompting a widening of the attentional focus (Levine and Bluck, 2004; Friedman and Förster, 2010). This may reduce the functionality of inhibitory control mechanisms (Rowe et al., 2007). 
Supporting this idea, positive stimuli, through the attentional broadening phenomena may effectively reduce the effortful executive control (Dreisbach and Goschke, 2004; Chiew and Braver, 2014) by resulting in a global relaxation of inhibitory control (Rowe et al., 2007). It has been indicated that forget cues may trigger similar inhibitory mechanisms to those engaged when stopping a motor action (Anderson, 2003). This is in line with previous studies that have shown a detrimental effect of positive information on intentional inhibitory control in motor tasks (Schulz et al., 2007; Hare et al., 2005). 
Taking into account that positive information by promoting approaching behaviors and widening in attentional scope (Hare, et al., 2005) may interfere with frontal executive control (Schulz et al., 2007; Hare et al., 2005), our electrophysiological results for faces-in-positive-scenes may reflect this failure in inhibitory control. Specifically, the decrease (rather than the increment) in the N2 amplitude for TBF faces-in-positive-scenes is consistent with our behavioral results and it may suggest a dysregulation in the frontally-centered inhibitory control processes which would suppress the ongoing encoding (Reber, et al., 2002; Rauchs, et al., 2011; Rizio and Dennis, 2013). 
When considering the memory control process for faces-in-negative-scenes, our results showed a lack of electrophysiological differences (between TBR and TBF faces) in the DF-related neural activities (N2, P3 and LPP-like components) accompanied by an early deployment of attention for TBF faces, as indexed by the N1 amplitude enhancement. Interestingly, the absence of differences in N2, P3 and LPP-like components between TBR and TBF faces was consistent with the lack of behavioral DF effects (TBR were remembered at the same rate of TBF items). However, the behavioral data evidenced that the proportion of correctly remembered TBF was comparable between faces-in-negative-scenes and faces-in-neutral-scenes. The electrophysiological results may help to better clarify these mixed behavioral results. On the whole, our results may be interpreted within the framework of attentional narrowing and related “trade-off-effect” (Kensinger, et al., 2009). The possibility that attentional narrowing plays a key role in the processing of faces-in-negative scenes is sustained by larger early LPP and LPP amplitudes during the face-scene-phase for faces-in-negative-scenes (Gable, and Harmon-Jones, 2010a; 2010b). Taking into account both N2 amplitude was not enhanced for TBF vs. TBR faces and that TBF faces-in-negative-scenes were remembered at the same rate of TBF faces-in-neutral-scenes, it may be that less attentional resources were needed to actively suppress unwanted memories of faces-in-negative-scenes because they were less encoded (Kensinger, et al., 2005; Mather and Sutherland, 2011). Alternatively, the larger N1 amplitude for TBF vs. TBR faces may indicate that the memory suppression of faces-in-negative scenes took place earlier in the time course through the deployment of specific attentional resources. The N1 has been related to selective attentional processing toward unpleasant pictures perhaps because early cortical processing is activated by aversive motivation (Harmon-Johnes et al., 2010).  A tentative explanation of our data that reconciles the two hypotheses may be that memory suppression of TBF faces-in-negative scenes involves different (and maybe less effective) inhibitory control modalities, as indexed by the early N100. This is due to the fact that attentional narrowing at encoding produces more faded and difficult to handle memories. A more puzzling result is the lack of differences between the TBR and TBF cues in the P3 and LPP amplitudes. A possible explanation is that the attentional narrowing produces detrimental effect on the attentional engagement needed to strengthen the encoding processes for the TBR items, in agreement with previous direct forgetting studies in negative pictures (Hauswald et al., 2011).  Specifically, it may be that the faces-in-negative-scenes are harder to selectively rehearse because at encoding they were less processed in favor of the surrounding negative context (Kensinger, et al., 2005; Mather, and Sutherland, 2011). Unfortunately, this hypothesis based on electrophysiological evidence was not supported by our behavioral data since there were no differences in memory rate between TBR faces-in-neutral vs. in-negative-scenes. Furthermore, our hypothesis cannot even be supported through previous studies. This is the first work that has investigated the DF for neutral stimuli embedded in negative scenes. Furthermore, previous studies on DF for negative stimuli “per se” has produced very mixed results (Depue, 2006; Payne and Corrigan, 2007; Nowicka et al., 2011; Brandt et al., 2013). Remarkably, further studies will be needed to systematically clarify the mechanisms of voluntary memory control for neutral stimuli in negative scenes. 

Overall, the present study lays the foundation for further research on the nature and the extent of the interplay between voluntary memory control and emotional-context effects. This topic is relevant because it is not only important to be able to forget or remember negative and positive stimuli but also neutral stimuli that are associated with negative and positive events, as neutral stimuli may also impact on our mental well-being.   
5. Conclusion

All in all, our data supports previous studies on memory control for neutral information and improve on previous literature about the influence of emotional contexts on memory for neutral stimuli by adding the novel finding that valence-related attentional bias may influence not only memory encoding but even intentional memory control processes. In particular, our electrophysiological data suggest that when subjects attempt to intentionally suppress the memory of face encoded into pleasant or unpleasant scenes the emotional valence of the context may interact with the effectiveness of inhibitory control mechanisms. Importantly, the ERP differences we found in the DF-related neural activities for faces embedded in positive or negative contexts may not be attributed to emotional arousal “per se” because the scenes were balanced for this emotional aspect. Reasonably, the DF-related electrophysiological differences we found between faces-in positive and negative-scenes may be explained by the valence of contextual information. Specifically, positive contexts may interfere with executive control processes, as showed by previous studies using attentional (Rowe et al., 2007) and motor tasks (Albert et al., 2010). Under this interpretation the pleasantness of the scene might foster broadening of attentional focus (Levine and Bluck, 2004) that actively impede the intentional memory suppression of the associated face. Differently, negative contexts may restrict the focus of attention yielding to a different and maybe less effortful process of forgetting the related face. 
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FIGURE CAPTIONS

Figure 1 - Schematic display of the design in the study and test phases. 

Table 1 - a) Means and Standard Deviations (SD) of proportion of correctly remembered faces, values of p* and Reaction Times (RTs) during recognition task.  b) Means and Standard Deviations (SD) of false alarms (proportion) and reaction times (RTs) during recognition task.

Figure 2 -Percentage of correctly remembered (correct responses) neutral faces embedded in three types of scenes (neutral, positive and negative) and instructions (TBR indicate to-be-remembered items, TBF indicate to-be-forgotten items).

Figure 3 -ERP differences in face-scene phase of neutral faces embedded in neutral, positive and negative scenes. 

Figure 4 - Scalp topographical maps for selected ERP components elicited in face-scene-phase in response of neutral faces embedded in neutral, positive and negative scenes. 

Figure 5 - ERP waveforms elicited by cue phase as a function of the scene valence (neutral, positive and negative) and instructions (remember or forget) at FCz and CPz. Time windows highlighted in gray in upper left electrode are equal for all other.

Figure 6 - Scalp topographical maps for selected ERP components elicited in cue-phase as a function of scene valence (neutral, positive and negative) and instructions (remember or forget).
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