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Humans spend about one third of their lives asleep (Aminoff et al., 2011), but the functions of sleep remain poorly understood. One critical cognitive process linked to sleep is memory consolidation: the strengthening of memories over time. Over a century ago, Jenkins and Dallenbach (1924) published the first evidence that sleep improves memory retention, relative to daytime wakefulness. They interpreted this result through a passive account of consolidation, arguing that sleep protects fragile new memories by shielding them from wakeful interference. Since this seminal work, evidence has accumulated supporting the idea that sleep does not simply offer passive protection to memory consolidation, but instead supports active processes that drive the reorganisation and transformation of recently acquired memories (Brodt et al., 2023; Diekelmann & Born, 2010; Klinzing et al., 2019; Lutz et al., 2026; Marshall & Born, 2007; Rasch & Born, 2013).
	Another aspect of cognition that is strongly associated with sleep is emotion regulation: the processes by which individuals influence the emotions they have, when they have them, and how they experience and express them (Gross, 1998). There is now considerable evidence that sleep reduces negative affect and promotes positive affect, supporting mental health and wellbeing (Palmer et al., 2024; Zohar et al., 2005). Conversely, insufficient sleep can increase vulnerability to psychopathology by amplifying emotional reactivity to environmental stressors and increasing the emergence of intrusive, perseverative thoughts (Ben Simon et al., 2020; Harrington et al., 2021, 2025; Zeng et al., 2021). Moreover, healthy sleep strengthens the capacity for adaptive emotion regulation, including the effective use of cognitive reappraisal, thereby supporting longer-term affective control (Mauss et al., 2013; Stenson et al., 2021; Tamm et al., 2019; Zhang et al., 2019).
	Sleep’s contributions to memory consolidation and emotion regulation are deeply intertwined, motivating this Special Issue’s integration of recent advances across these traditionally distinct fields. The collection begins by examining the mechanisms of sleep-associated memory consolidation, including changes in the cortical basis of memory retrieval (Faghel-Soubeyrand et al., 2025) and the experimental manipulation of memory reactivation during sleep (Cho et al., 2025; Lazarus et al., 2025), before considering the consequences of sleep-associated memory processing for next-day learning (Guttesen et al., 2026), false memory formation (Calderan et al., 2025), and clinical interventions (Blackman et al., 2025). It then explores how sleep shapes emotional memory across rapid eye movement (REM) and non-rapid eye movement (NREM) sleep, encompassing conditioned fear and emotionally salient memories (Davidson et al., 2025; Rodheim et al., 2025), the possible role of rapid eye movements in attenuating emotional arousal (Meshreky & Lewis, 2025), age-related variation in NREM electrophysiology (Cross, Santamaria, et al., 2025), and the influence of task structure on emotional memory effects (Aney et al., 2025). Further contributions investigate how recent memories and emotional concerns are incorporated into dreams (Baselgia & Rasch, 2026; Fisher-Hicks et al., 2025; Konkoly et al., 2025; Palmieri et al., 2025), before a concluding review considers how sleep supports emotional reactivity, cognitive emotion regulation, and emotional inertia (Sullivan, McCall, Henderson, et al., 2025). Together, these papers advance a more integrated understanding of how sleep modulates memories and their emotional tone.

Sleep and Memory
Sleep-Associated Mechanisms Underlying Memory Consolidation
A prominent account of sleep’s role in memory is the Active Systems model of consolidation (Brodt et al., 2023; Diekelmann & Born, 2010; Klinzing et al., 2019; Lutz et al., 2026; Marshall & Born, 2007; Rasch & Born, 2013). According to this framework, newly encoded episodic memories are initially supported by the hippocampus, which binds together information represented across distributed neocortical regions. During subsequent slow-wave sleep (SWS), the deepest stage of NREM sleep, repeated hippocampal reactivation promotes the gradual strengthening of cortico-cortical connections, allowing memories to become increasingly integrated into long-term neocortical storage and less dependent on the hippocampus for retrieval. The first empirical paper considered in this section provides evidence for this systems-level reorganisation in SWS. Using high-density EEG during pre- and post-sleep recall of word-image pairs, Faghel-Soubeyrand et al. (2025) replicated earlier evidence that successful memory retrieval is accompanied by a decrease in alpha power (8–12 Hz; Treder et al., 2021). Critically, after sleep, the topography of this retrieval-related alpha decrease shifted from posterior parietal regions towards the anterior temporal lobe, with the magnitude of this shift correlating with time spent in SWS. The authors argue that the involvement of parietal cortex in pre-sleep recall may reflect greater fidelity of successfully recalled memories during immediate (vs. delayed) recall, and that the shift towards anterior temporal lobe may reflect increasing reliance on higher-level semantic features during delayed recall. This pattern is consistent with the Active Systems consolidation view that SWS reorganises recently encoded memories, and in doing so drives a shift in memory state from detailed and episodic to integrated and semantic.   
How does SWS drive systems-level changes in the neural basis of memory? According to the Active Systems framework, SWS supports coordinated hippocampal-neocortical reactivation events, which repeatedly reinstate recently encoded memories and thereby promote their gradual integration into long-term storage. Targeted memory reactivation (TMR) is an innovative technique that permits the experimental investigation of how sleep-based memory reactivation contributes to consolidation (Cellini & Capuozzo, 2018). In a typical TMR study, participants link new memories with sensory cues (usually sounds) at learning and are then re-exposed to those cues during sleep. Cue re-exposure is thought to selectively reactivate the cued memories, bolstering their consolidation. Consistent with this view, TMR often improves memory retention for cued relative to non-cued memories (Carbone & Diekelmann, 2024), suggesting that reactivation is a central mechanism of sleep-associated memory processing. 
An outstanding question with TMR concerns dose dependency, i.e., whether the memory benefits of TMR increase with repeated cue exposures. Addressing this question has practical implications for the design of more effective TMR protocols and could provide new mechanistic insight into how repeated reactivation events support overnight memory transformation. In the first of the Special Issue’s two TMR studies, Cho et al. (2025) examined this question by testing whether the number of auditory cue repetitions during sleep influenced the magnitude of TMR-related memory benefits. Participants learned object-location associations paired with sounds, after which a subset of the sounds were replayed during NREM sleep either once or five times. Cueing did not significantly improve later spatial memory retrieval, regardless of cueing frequency, possibly because a post-sleep interference task substantially increased overall error rates. However, oscillatory activity in the sigma (9-16 Hz) and delta (0.5-4 Hz) frequency bands, both of which are implicated in sleep-associated memory consolidation (Antony et al., 2019; Cairney, Guttesen, et al., 2018; Denis & Cairney, 2023, 2024; Guttesen et al., 2024), differed according to cueing frequency. Specifically, sigma power predicted memory improvement for items cued five times, whereas delta power predicted improvement for items cued once. This pattern suggests that the neural processes underpinning TMR may change as memories are continually reactivated and thereby consolidated during sleep.
Another factor that may influence TMR efficacy is the duration of the delay between reactivation cues. TMR typically involves presenting auditory cues one after another, but presenting cues too closely together may interfere with the post-cue processes that stabilise reactivated memories. Indeed, in one study, when auditory feedback followed TMR cues after a very brief delay, the memory benefit of cueing was abolished (Schreiner et al., 2015). However, until this Special Issue, no study had directly tested whether the delay between memory cues influences TMR efficacy. The second TMR study of this Special Issue, by Lazarus et al. (2025), addressed this gap by examining whether the inter-cue delay influences the memory benefit of TMR by replaying object-location cues during NREM sleep at 2.5 s or 7.5 s intervals, creating short and long post-cue reactivation windows. As in Cho et al. (2025), TMR did not improve memory retention overall, and longer reactivation windows conferred no greater benefit than shorter windows. However, shorter windows appeared to benefit weakly encoded object locations, consistent with evidence that sleep and TMR preferentially benefit weaker memories (Cairney et al., 2016; Denis et al., 2021). These findings suggest that extending the post-cue window does not necessarily enhance TMR, and that cue-induced reactivation can unfold over relatively brief inter-cue intervals.

Behavioural Effects of Sleep on Memory
The Special Issue next considers how sleep-associated memory consolidation influences next-day cognition. Although sleep’s contribution to memory consolidation is well established (Ashton et al., 2020, 2022; Backhaus et al., 2008; Cairney, Lindsay, et al., 2018; Gais et al., 2006), evidence indicates that it also prepares the brain for new learning (Cousins et al., 2018; Guttesen et al., 2023; Mander et al., 2011; Ong et al., 2018; Poh & Chee, 2017; Van Der Werf et al., 2009; Vidal et al., 2025; Yoo et al., 2007). The Active Systems consolidation model implies that these two benefits are linked, such that sleep-dependent consolidation reduces demands on the hippocampus and restores its capacity to encode new memories (Walker, 2009). In their review for this Special Issue, Guttesen et al. (2026) outline the evidence supporting this idea, which they refer to as the Resource Reallocation hypothesis. Importantly, they caution that the evidence base is currently limited, as this question has been directly addressed in only two studies to date (Guttesen et al., 2023, 2025) and outline alternative hypotheses linking overnight consolidation to next-day learning.
Because memories are thought to undergo a transformative process during sleep, an intriguing question concerns the extent to which false memories (i.e., distorted or fabricated recollections of events) are influenced by sleep-associated consolidation processes. Most research has used the Deese-Roediger-McDermott (DRM) paradigm, in which people often falsely recognise an unpresented word (e.g., song) that is semantically related to studied items (e.g., music, piano, singer). In a recent well-powered registered report using the DRM paradigm (n=488), false memories increased in frequency over sleep relative to wake (Mak et al., 2023). However, everyday false memories often arise not only from semantic associations, but also from reconstructive processes that erroneously apply prior knowledge about familiar events. For example, after hearing a story about a friend going to a music concert, people may later remember the story including the band playing an encore, even if that part of the narrative never happened. These sorts of false memories often arise due to source misattribution errors, in which details are recalled (e.g., the typical structure of a concert) but attributed to the wrong source (e.g., a friend’s story). 
The contribution by Calderan et al. (2025) extends the Special Issue’s consideration of memory transformation during sleep to these reconstructive distortions. The authors used an alternative approach to the DRM paradigm to examine sleep’s role in reconstructive false memories. Participants viewed everyday narratives in which some expected details were deliberately omitted, allowing the authors to test whether sleep increased the tendency to fill in these gaps with plausible but unpresented information. Compared to daytime wakefulness, overnight sleep did not reliably affect the formation of false memories. This suggests that sleep’s effects on false memory may be determined by the cognitive processes through which distortions arise. For example, sleep may strengthen the types of associative errors probed in the DRM paradigm, while having less consistent effects on reconstructive gap-filling based on prior knowledge.

Practical Applications of Sleep and Memory Research
A major movement in sleep and memory research has been the recent shift from lab experiments towards more naturalistic studies in participants’ homes, bringing the field closer to delivering interventions with real-world translational value (Carbone & Diekelmann, 2024). Blackman et al.’s (2025) contribution to this Special Issue illustrates this translational direction. The authors tested a home-based behavioural intervention in older adults with and without Alzheimer’s disease. On two separate nights, participants learned a word list in the evening and completed a recognition test the following morning. On one of the nights, they also completed an evening autobiographical recall task designed to engage episodic memory processes, with a view to enhancing subsequent sleep-associated memory processing. Memory for the word list was better in the intervention condition than the control condition in both groups, suggesting that brief autobiographical retrieval prior to sleep may support memory in older adults, including those living with Alzheimer’s disease. Further research is needed to clarify the mechanisms underlying this effect, but the study illustrates how sleep and memory research can be translated into scalable interventions.
Taken together, the papers in this Special Issue show that sleep and memory research is moving in two complementary directions: towards increasingly precise accounts of the memory consolidation processes that unfold during sleep, and practical strategies that may harness such mechanisms to support cognition in everyday life.

Sleep and Emotion Processing 
A growing body of research suggests that sleep plays an important role in emotion processing, with insufficient sleep giving rise to emotional memory impairment, emotion dysregulation, and increased risk for mental ill-health (Baglioni et al., 2010; Harvey, 2001; Palmer et al., 2024; Tempesta et al., 2018). Several studies in this Special Issue investigate the mechanisms linking sleep and emotion processing, with particular attention devoted to emotional memory consolidation and dreaming.  

Sleep-Associated Emotional Memory Consolidation
Emotionally aversive events are typically better remembered than neutral or mundane experiences (Hamann, 2001; Kensinger & Corkin, 2003; McKinnon et al., 2015; Schelach & Nachson, 2001; Sharot et al., 2007). Sleep has been implicated in the preferential consolidation of emotionally negative information, with particular attention paid to REM sleep (Cellini et al., 2019; Cox et al., 2018; Denis et al., 2022; Hu et al., 2006; Nishida et al., 2009; Payne et al., 2008, 2015; Payne & Kensinger, 2010; Wagner et al., 2001, 2006). According to the Sleep to Forget and Sleep to Remember (SFSR) hypothesis, across successive periods of REM sleep, the content of an emotional memory is preserved or strengthened while its associated affective charge is gradually diminished (van der Helm & Walker, 2011; Walker, 2009; Walker & van der Helm, 2009). However, empirical support for the multifaceted overnight processing of negative emotional memories and the specific contribution of REM sleep remains mixed (Ashton et al., 2018, 2019; Baran et al., 2012; Cairney et al., 2014; Lipinska et al., 2019; Schäfer et al., 2020; Wiesner et al., 2015).
One contribution to this Special Issue illustrates this uncertainty in the context of fear learning. Davidson et al. (2025) examined whether a daytime nap influenced the consolidation and generalisation of conditioned fear. Participants completed a fear acquisition task in which one stimulus was paired with an electric shock and another not. After a nap or an equivalent period of wakefulness, participants were tested on the original stimuli, to assess fear memory consolidation, and novel stimuli combinations, to assess fear generalisation. The nap and wake groups showed comparable fear consolidation and generalisation, providing further evidence that sleep’s effects on negative emotional memories may be more nuanced than suggested by the SFSR hypothesis, highlighting the need for more systematic investigations (Davidson & Marcusson-Clavertz, 2023; Davidson & Pace-Schott, 2021).  
Such investigations must consider the many factors that may shape sleep’s influence on emotional memory, including the nature of the learned material and participant age. In their contribution to this Special Issue, Rodheim et al. (2025) investigated the consolidation of emotionally negative and positive images across sleep and wakefulness in younger and older adults. Negative images were better retained across sleep than wakefulness in both age groups. Interestingly, however, longer REM sleep was associated with better retention of positive images among older adults, but not younger adults. These findings further illustrate the complexity of sleep’s effects on emotional memory.
Relatedly, in a Viewpoint article contributed to this Special Issue, Meshreky and Lewis (2025) consider whether rapid eye movements, one of REM sleep’s defining features, contribute to its hypothesised role in reducing the affective charge of emotionally aversive memories. They suggest that rapid eye movements engage neural pathways that reduce activity in the amygdala, potentially weakening the emotional charge of memories reactivated during REM sleep (Walker & van der Helm, 2009). The account remains speculative, however, because its key evidence comes from animal models and the proposed mechanism has yet to be demonstrated in humans. Nevertheless, it provides a clear and testable hypothesis for future research.
REM sleep is unlikely to be the only sleep stage involved in emotional memory processing, with other work also implicating NREM sleep (Cairney et al., 2015; Groch et al., 2011; Jones et al., 2016; Lehmann et al., 2016; Payne et al., 2015). Age-related changes in NREM electrophysiology may therefore help explain variations in sleep-associated emotional memory consolidation across the lifespan (Hoedlmoser et al., 2022; Weighall & Kellar, 2023). Slow-oscillation and spindle activity decline with ageing (Diekelmann et al., 2009; Rasch & Born, 2013), while their temporal coupling is also reduced (Helfrich et al., 2018), potentially compromising the hippocampal-neocortical dialogue that supports memory consolidation. The aperiodic (1/f) component of the EEG also changes with age (Cross, Gray, et al., 2025): older adults typically show shallower slopes, which may reflect greater neural noise and less efficient information processing (Bornkessel-Schlesewsky et al., 2022; Voytek et al., 2015). 
In their contribution to this Special Issue, Cross, Santamaria, et al. (2025) examined whether age-related changes in NREM oscillatory and aperiodic activity help explain differences in emotional memory processing across the lifespan. Participants aged 7 to 72 years completed an emotional memory task before either a two-hour nap opportunity or an equivalent period of wakefulness. Sleep-related memory benefits were greatest when sigma activity peaked near the maximum of the slow oscillation, consistent with the proposed importance of slow oscillation-spindle coupling for systems consolidation. This relationship was particularly evident for negative memories in younger adults and weakened with advancing age, suggesting that an age-related deterioration in oscillatory coupling may reduce the emotional memory benefits of sleep. Aperiodic activity revealed a complementary pattern: among older adults, steeper slopes were associated with preferential retention of negative information, whereas flatter slopes were linked to greater age-related impairment. Together, these findings identify changes in both oscillatory and aperiodic NREM activity as potential mechanisms underlying age-related differences in sleep-associated emotional memory consolidation.
The studies by Rodheim et al. (2025) and Cross, Santamaria, et al. (2025) suggest that processes operating during REM and NREM sleep contribute to emotional memory. However, apparent emotional memory advantages may also reflect the structure of the tasks used to measure them. In a word-learning paradigm, for example, a small number of negative words (e.g., murder, disease, funeral) may be especially memorable because they stand out among predominantly neutral items (e.g., curtain, pencil, bottle; White et al., 2014). For this Special Issue, Aney et al. (2025) tested whether this distinctiveness contributes to the negative memory advantage, and whether the effect persists following sleep deprivation. Participants learned word lists containing either a low (12.5%) or high (50%) proportion of negative words, both before and after a night of total sleep deprivation. Negative words were better remembered than neutral words regardless of their frequency within the list. Sleep deprivation impaired memory overall but did not selectively reduce memory for negative material. Together, these findings suggest that the negative memory advantage is robust to both list composition and sleep loss.

REM Sleep, Dreaming, and Emotion Processing 
Dreaming has been linked to the reactivation and consolidation of recently formed memories (Picard-Deland et al., 2023), particularly emotional memories (Scarpelli et al., 2019; Zhang et al., 2024). Although dreams can occur during any sleep stage, REM dreams are typically more emotional and vivid than NREM dreams (de Koninck & Koulack, 1975; Kahn et al., 2002). However, because REM sleep predominates later in the night (Weber, 2017), the greater emotionality of REM dreams could partly reflect their later timing, rather than a REM-specific effect. Palmieri et al. (2025) tested this possibility in this Special Issue by repeatedly awakening participants from REM and NREM sleep across the night. Dream emotionality increased as the night progressed but did not differ between sleep stages, indicating that this temporal pattern is not specific to REM sleep. 
Although dream emotionality increases across the night, the processes underlying this pattern remain unclear. One possibility is that dream emotionality reflects the temporal proximity of dreams to daytime emotional experiences (Beck et al., 2023), an idea tested by Baselgia and Rasch (2026) for this Special Issue. Before sleep, participants either experienced or anticipated a virtual reality stressor, or an equivalent relaxation task, and were then repeatedly awakened to report their dreams. Neither experienced nor anticipated stress increased the frequency of stressful dreams. However, anticipated stress increased the emotional intensity of dreams, particularly later in the night. Prior stress reduced dream emotional intensity early in the night, perhaps reflecting relief after the stressor had passed. These findings suggest that stressful events may influence the affective features of dreams as those events approach, potentially reflecting overnight processing of future concerns. 
Because dream content is thought to be related to memory reactivation (Picard-Deland et al., 2023), TMR may be a valuable tool for investigating the possibility that dreaming plays a functional role in overnight memory consolidation. Recognising this opportunity, for this Special Issue, Konkoly et al. (2025) paired pre-sleep tasks with distinct sounds and replayed one of those sound cues during REM sleep. Subsequent dreams contained more elements of the cued than uncued task, demonstrating that TMR can systematically shape dream content. This result provides preliminary evidence that dreaming may contribute to overnight memory processing. 
Lesion studies implicate mesial frontal and temporoparietal regions in dreaming, with damage to these areas sometimes abolishing dream reports (Domhoff, 2022; Solms, 1997, 2014). However, relatively little is known about how common dream cessation is following traumatic brain injury (TBI), whether it varies with injury severity, and how changes in dreaming relate to broader psychological and cognitive functioning. For this Special Issue, Fisher-Hicks et al. (2025) addressed these questions by examining dreams in patients with TBI. More than one-third of patients reported complete dream cessation, far exceeding rates in the general population, and this was associated with greater injury severity but not intellectual ability, memory, or executive function. Interestingly, weekly nightmares were more prevalent among TBI patients than in the general population, and, within the patient group, greater nightmare frequency was associated with higher rates of anxiety. These findings suggest that TBI can substantially alter dream experience and may provide a useful model for investigating the cognitive and emotional functions of dreaming. 
In a concluding contribution to this Special Issue, Sullivan, McCall, Henderson, et al. (2025) review how sleep influences three interrelated aspects of emotion processing: emotional reactivity, cognitive emotion regulation, and emotional inertia. Poor sleep has been linked to heightened emotional reactivity (Cote et al., 2015; Franzen et al., 2008, 2009; Goldstein-Piekarski et al., 2015), impaired regulation (Mauss et al., 2013; Zhang et al., 2019; but see Reddy et al., 2017), and greater persistence of negative affect (Frérart et al., 2023; Sullivan, McCall, Brose, et al., 2025; Wen et al., 2022), with neuroimaging evidence implicating disrupted prefrontal-limbic connectivity (Ben Simon et al., 2020; Goldstein et al., 2013; van der Helm et al., 2011; Yoo et al., 2007). These processes are closely intertwined with memory: emotional reactivity and inertia depend partly on which memories remain accessible, whereas regulation requires control over their retrieval and expression (Engen & Anderson, 2018). Sullivan, McCall, Henderson, et al. (2025) therefore bring the Special Issue’s themes together by illustrating how sleep may shape emotional functioning through its effects on memory accessibility and control. 

Concluding Remarks 
The articles in this Special Issue showcase the diverse and interconnected ways in which sleep shapes memory and emotion. They span mechanisms of memory reorganisation, the contributions of REM and NREM sleep to emotional memory consolidation, the incorporation of waking experiences into dreams, and the translation of sleep research into clinical settings. Collectively, they demonstrate that sleep’s contributions to memory and emotion are best studied together: the same sleep stages, neural oscillations, and reactivation processes may jointly shape both what is remembered and its affective consequences. Future research should therefore move beyond treating memory consolidation and emotion processing as parallel functions of sleep towards approaches that examine their overlap and interaction. We hope this collection will encourage greater integration between these traditionally distinct literatures and contribute to a more holistic account of how sleep transforms experience to support adaptive cognition and emotional wellbeing.
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