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Study aims

SUBRAIN was born out of a multidisciplinary collaboration between biomedical engineers,
psychologists, psychiatrists, and philosophers. It aims to provide unprecedented knowledge on
the physiological emotional and neural mechanisms underlying the awe emotion. The following
specific aims are pursued: (i) to test the feasibility of a multimodal neuro-centered experimental
approach for studying the neurobiological bases of the awe experience in a laboratory
environment, (ii) to explore brain responses to different VR experiences of awe, and (iii) to identify
brain mechanisms linked with type and intensity of awe.

Project tasks

1. Development of a multimodal acquisition setup based on electroencephalography (EEG),
transcranial magnetic stimulation (TMS), and interactive and immersive virtual reality (VR).

2. Use the VR-TMS-EEG system to elicit different instances of the sublime and capture their
neuronal and emotional underpinnings in a sample of young Italian adults.

3. Exploration of EEG power and EEG functional connectivity correlates of the VR sublime
experiences with respect to a VR neutral experience.

4. Exploration of EEG power and EEG functional connectivity patterns associated with the
intensity and variety of the emotions perceived during the VR sublime experiences.

5. Comparison of TMS-evoked EEG effective connectivity patterns among the VR sublime
and neutral experiences.

Methodology

Subjects’ recruitment and assessment

The recruitment and experimental assessment of 30 healthy volunteers among the young Italian
population were successfully completed at project month 36. At the end of the project, the number




of study participants was greater than originally planned, equal to 44. All participants took part in
the VR-TMS-EEG experimental procedure, but some of them did not complete it for different
technical issues (n=15). Specifically, five subjects did not perform/complete the TMS-EEG
acquisition because of difficulty in sustaining the TMS, whereas three did not complete the
navigation within the VR scenarios due to nausea. The inclusion criteria were as follows: 20-40
years of age; normal or corrected vision; capability to give informed consent and to comply with
the study procedures. The exclusion criteria were as follows: balance or vestibular disorders;
severe migraine/headache; pregnancy; metal/electric implants; severe cognitive deficits;
uncontrolled epilepsy. Written informed consent was obtained by all participants prior to the study,
which was conducted in the Dept. of Neurosciences and Mental Health of the Fondazione IRCCS
Ca’ Granda Ospedale Maggiore Policlinico, Milan.

Acquisition and experimental setup definition, test, and application

The innovative multimodal TMS-EEG-VR experimental setup was successfully designed and
tested on a pilot subject at project month 12; after having verified the protocol feasibility and data
guality, it was used for the experimental assessment of all participants.

Equipment. VR scenarios were administered using an Oculus Rift DK2 (Oculus VR LLC, Irvine,
CA, United States) equipped with headphones and Microsoft Xbox controller. EEG data were
recorded using a Geodesic EEG system equipped with a TMS-compatible 64-channel Microcel
GSN 100 sensor net (Electrical Geodesic Inc., Philips, the Netherlands). For the TMS-EEG
integration, the EEG system was combined with a TMS STM9000 system (Ates Medica Device
s.r.l., Italy) equipped with a 70 mm butterfly-cooled coil. Further details on the experimental
integration of these systems can be found in the “Experimental protocol” section of the Results.
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Figure 1: Experimental protocol. At baseline EEG and TMS-EEG data are acquired, along with sociodemographic and

emotional questionnaires. During each VR scenario, EEG data is recorded; right after the end of the navigation, TMS-
EEG is recorded. Afterward, emotional questionnaires are administered.

Experimental protocol. The protocol is summarized in Fig. 1. At baseline, sociodemographic
details were collected from all participants, together with information on any previous experiences
with VR environments. Their emotional status was assessed using: 1) a short Positive And
Negative Affect Scale (PANAS), a brief version of the homonymous scale, which measures two
main clusters of affective experiences, positive affect, and negative affect, by means of 20



adjectives, 2) the Single Item Emotion (SIE) scale, rating of eight emotions, including awe, on a
7-point Likert scale. Before starting the VR experiment, resting-state EEG and TMS-EEG data
were acquired. Four interactive and immersive VR scenarios were administered in a
counterbalanced order, three depicting awe-inducing scenarios (high mountains, the earth view
from deep space, and a forest with a waterfall), and one neutral scenario (green grass). During
the VR navigation, the EEG signal was continuously acquired, while after each VR experience, a
TMS-EEG acquisition was performed. and afterward, the SIE scale was re-administered, together
with the Short Awe Scale (a brief, 7-item version of the Awe-Experience Scale that measures the
intensity of the awe emotional experience). At the end of the experimental protocol, a debriefing
was performed to capture the main impressions associated with the VR experiences. The
debriefing was registered upon the participants’ consent.

EEG data acquisition. EEG data were recorded at a sampling frequency of 1000 Hz using a
reference electrode placed at the intersection between the pre-auricular and the nasion-inion
distances. Each electrode’s impedance was kept lower than 20 kQ.

TMS-EEG data acquisition. During EEG recordings, 105 single-pulse TMS stimuli were delivered
at a frequency of 0.5 Hz over the left dorsolateral prefrontal cortex (DLPFC). The intensity of the
TMS pulses was defined as 120% of the subject-specific motor threshold, which was set by
stimulating the left motor cortex and expecting 5 out of 10 movements of the right finger. In all
participants, the location of the TMS pulses was marked between electrodes E12 (F3) and E15
(FC3). The intensity and location of the TMS were adjusted to decrease involuntary eye and jaw
movements.

TMS-EEG data analysis

TMS-EEG data were analyzed using BrainVision Analyzer (BrainProducts, Germany) and Matlab
R2022a (Mathworks, Inc.). On a pilot sample, a suitable denoising pipeline was identified through
the quantitative comparison of different preprocessing pipelines. Preprocessed data were then
averaged across epochs and TMS-evoked potentials (TEPS) were extracted. TEPs are composed
of positive and negative deflections that occurred after a TMS stimulus. Peaks of interest can be
identified in specific regions of the brain and time windows. Amplitude and latency of the peaks
were retrieved as features of interest and were correlated, using generalized linear models
(GLMs) with some emotional features of interest, selected from the emotional questionnaires, to
study the VR scenario objective effect and the VR scenario subjective effect in terms of awe.
Further details on the TMS-EEG methodological research and results obtained can be found in
the homonymous section of the Results. Preprocessing, TEP extraction, and effective connectivity
analyses of TMS-EEG data from the entire sample are ongoing.

EEG data analysis

The EEG data preprocessing protocol adopted within the project was meticulously designed and
implemented to ensure robustness and efficacy in data analysis. The data preprocessing was
performed on Matlab R © R2022a (Mathworks, Inc.), using the EEGLAB toolbox [11] and Matlab
in-house scripts, and BrainVision Analyzer 2.0 R © software (BrainProducts, Gilching, Germany).
Using EEGLAB, the acquired data were segmented extracting 60 artifact-free seconds for the
baseline and reference VR scenario, and a window of [-30:30] seconds around the awe peak




(marked on the EEG following psychologists’ expertise) for the awe-inducing VR scenarios. Data
were down sampled to 250 Hz, subjected to a band pass filter (1 - 120 Hz) and a notch filter (50
Hz), and imported in the BrainVision Analyzer software, where the Independent Component
Analysis (ICA) was performed to eliminate from the signal the components related to eye blink,
movement, and single electrode artifacts. Once the artifactual components were detected and
removed, the EEG signal was reconstructed with the artifact-free ICs and re-referenced to the
channels’ average. Data were then reimported in Matlab for the extraction, via in-house scripts,
of EEG features of interest. The EEG signals were segmented into non-overlapping 2-second
epochs, and both traditional and more sophisticated methods were computed for each EEG
channel’s epoch. The information of interest was extracted from the time domain and from six
frequency ranges, delta [0 — 4 Hz], theta [4 — 8 Hz], alpha [8 — 16 HZz], beta [16 — 32 Hz], gamma
low [32 — 63 Hz] and gamma high [63 — 125 Hz], each associated with different neural
characteristics.

Following an extensive review of the literature, it was decided to study both the brain activity and
connectivity leveraging on the complementary strengths of both linear and nonlinear analysis
techniques. Hence, relevant features as the Power Spectral Density (PSD), Wavelet Entropy
(WE), Power Spectral Entropy (PSE), Correlation Dimension (CD), Lyapunov Exponents (LES)
and finally the Magnitude Squared Coherence (MSC) were extracted, this latter used to retrieve
information on the brain functional connectivity, between couples of channels, underlying awe
experiences. The above features were extracted either from the EEG time series, i.e., in the time
domain, or after the decomposition of the EEG signal into frequency bands (the frequency-specific
information of each frequency band can provide more accurate information about complex mental
states). Suitable statistical tools were used to assess the differences of the EEG features among
conditions by comparing (i) the reference VR scenarios vs. resting-state without VR and (ii) the
awe-inducing vs. reference VR scenarios. Specifically, non-parametric Friedman tests followed
by chi-squared statistics were employed.

Subject-specific emotional responses were also considered to link the EEG measures to the
participants’ personal preferences and intensity of awe induced by each scenario. To relate the
EEG measures and the corresponding subjective emotional intensities associated with the
different VR scenarios, for each feature of interest a full-factorial GLM analysis was performed.
We measured the degree of association between two variables, the awe and the EEG feature
extracted, with the effect of a set of controlling variables removed, specifically age, sex,
participants, and VR environments. Moreover, among the EEG channels that were mostly
involved in the emotional processing, a multivariate effective connectivity assessment was
computed on the main frequency bands previously indicated. A pure data-driven statistical tool
was used, the Granger Causality Analysis (GCA), whose scope is to identify direct functional
(“causal”) interactions from time series. A multivariate autoregressive (MVAR) model with order
10 was fitted to the N-nodes chosen. Of the resulting matrix M = [N, N], the element Mij represents
the information flow from node j to node i and is called link. Given a couple of nodes i and j, using
the Partial Directed Coherence (PDC), it was possible to measure the intensity of information from
node i to node j and vice versa in a selected frequency. Lastly, to retrieve information on the
correlation between the PDC values (link-level PDC, node-level PDC inflow and outflow) and the
awe intensity, the values resulting from the connectivity analysis were used to perform another
GLM analysis with the above full-factorial design.



Further analyses on EEG microstates are being performed. In the microstates analysis, the EEG
data is segmented into short time windows where the scalp potential distribution remains relatively
constant. These segments are then clustered into distinct microstates; each microstate is
characterized by a unique topographical map that represents the spatial distribution of electrical
potential on the scalp. Diverse microstates characteristics, e.g., mean duration, frequency of
occurrence, and coverage (time occupied by each microstate) were extracted. Subsequently, our
analyses mainly focused on (i) investigate changes in microstates’ properties between the
reference VR vs. resting-state without VR and awe-inducing vs. reference VR scenarios, (ii)
evaluate whether specific microstates are more prevalent or exhibit different transition dynamic
induced by the reference or awe-inducing nVRs. Analyzing microstates allows to understand the
brain’s transient functional architecture, and changes between conditions in parameters as the
duration, frequency, or sequence of microstates may reflect alterations in cognitive processes
and/or emotional states. Statistical comparisons were based on Kruskal-Wallis tests followed by
post-hoc pairwise comparisons.

Results

Experimental protocol

A deep analysis of the literature was done to assess how to properly combine TMS and EEG,
while this was the first time VR was included in a TMS-EEG protocol, therefore no previous study
reported a VR-TMS-EEG combination. The stimulation point was identified for each subject within
the left DLPFC using as anatomical reference the middle frontal gyrus defined using the Atlas69
atlas on a template image of the neuronavigator. The initial target point position was also adjusted
considering the shape of the VR Oculus avoiding the plastic pieces that could interfere with the
TMS stimuli. The continuous EEG signal was collected while participants navigated four VR
scenarios, whereas TMS-EEG data were recorded at the end of each VR navigation, while the
subject was still immersed in the VR scenarios, but its head was kept still. To minimize the
reduction of the perceived awe feeling, which decreases naturally over time after the participants
reached a specific area in the awe-inducing VR scenarios, the TMS coil was kept closed to the
left side of the patient and the TMS stimulation was started as soon as the subjects stabilized
their head. Quality of both EEG and TMS-EEG data was checked during the acquisition and the
TMS-induced artifact on the EEG were reduced as much as possible online. The feasibility of the
integrated system and the good EEG and TMS-EEG data quality were demonstrated on a pilot
subject. Furthermore, preliminary results on the TEPs extracted from different experimental
conditions showed similarities of the early peaks between baseline and neutral conditions, but
differences between these conditions and the awe-inducing ones (Fig. 2). Given the novelty of
the proposed study and protocol, the research protocol has been registered with Open Science
Framework (https://osf.io/m47du) and submitted to a journal (see publication n. 7).

TMS-EEG data analysis

The identification of a denoising pipeline suitable for our TMS-EEG data was made possible by a
deep search in the literature and a quantitative comparison of commonly used denoising
pipelines. Indeed, using baseline TMS-EEG data from a pilot sample (n=6 subjects), different
preprocessing pipelines were quantitatively compared in terms of TMS-induced artifact reduction
and enhancement of the TEPs, representing the information of interest. The selected denoising
pipeline exploits the TESA toolbox, which is an extension of the EEGLab Matlab toolbox, and in-
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house Matlab scripts. This comparison was described in a conference proceeding (see publication
n. 12). After the definition of the pre-processing pipeline, the TMS-EEG data of 7 subjects were
analyzed and TEPs of interest were retrieved at Cz. The amplitude and latency of the peaks were
inserted into GLMs to study the VR scenario objective effect and the VR scenario subjective effect
in terms of awe (while considering the VR scenario). Results showed a significant correlation of
the amplitude of the positive peak at 180 ms both with VR scenarios (p<0.05) and the awe scale
(p<0.05), while the negative peak at 110 ms showed a significant correlation only with the awe
emotion (p<0.05) (Fig. 3). These findings were reported in a conference abstract (see publication
n. 10). The techniques described are being currently applied to the entire TMS-EEG dataset and
combined with effective connectivity analyses based on the Granger Causality and PDC
computation.
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Figure 2: Baseline and four VR scenarios TEPs calculated on the artifact-free 120 ms interval after the TMS pulses.
In Figure, the windows in which the peaks of interest were searched are highlighted.
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Figure 3: Representation of the amplitude of peak N110 for all subjects in all conditions with respect to the awe scale.

EEG power and entropy comparison among VR scenarios
The comparison among conditions in terms of PSD, PSE and WE was performed on the EEG
dataset from 33 participants who have completed the VR navigation. The results are illustrated in




Fig. 4-6. For each pair of conditions and each frequency band, the topographic maps show the
channel-level significant differences identified by the Friedman test (p<0.01), highlighting the
increases (red) and decreases (blue) in the tested condition compared to the reference one (or
compared to the baseline in the reference VR scenario vs. baseline comparison). In terms of PSD
features, the statistical comparison between the reference VR scenario and baseline condition
showed, in the former, a general decrease within the theta, alpha, and beta bands, and a general
increase in the delta and gamma bands. Compared to the reference VR, awe-inducing VRs
elicited PSD changes that were scenario-specific. All awe-inducing VR scenarios showed
enhanced frontal and occipital alpha power compared to the reference one.
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Fig. 4 — Representation of the non-significant (green) and significant increases (red) and decreases (blue) in terms of
Power Spectral Density (PSD) in, (1) Reference VR vs. Baseline (2) Earth vs. Reference VR (3) Mountains vs.
Reference VR (4) Waterfall vs. Reference VR, within the main EEG frequency bands.

In terms of PSE and WE, like for PSD, the statistical comparison between the reference VR and
the baseline condition showed, in the former, a general decrease in the theta, alpha, and beta
bands, while an opposite trend was observed in the gamma band. Compared to the reference
VR, awe-inducing VRs elicited PSE changes that were scenario-specific; with respect to the PSD
results, more subtle changes were noted within the PSE analyses. Some of the above results
were accepted to both medical and engineering conferences (see publications n. 11, 13).
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Fig. 6 — Representation of the non-significant (green) and significant increases (red) and decreases (blue) in terms of
Wavelet Entropy (WE) within four different comparisons, (1) Reference VR vs. Baseline (2) Earth vs. Reference VRs
(3) Mountains vs. Reference VRs (4) Waterfall vs. Reference VRs, within the main EEG frequency bands.

EEG connectivity comparison among VR scenarios

The comparison based on MSC connectivity features led to results that varied among awe-
inducing VR scenarios. In the reference VR compared to the baseline, we found widespread
connectivity changes. Specifically, we found reduced frontal connectivity and increased occipital
connectivity in delta and theta bands, together with a widespread increase of connectivity in alpha
and beta bands, and a widespread decrease of connectivity in the gamma band.




When awe-inducing VR scenarios were compared to reference VR, selective differences were
observed. Specifically, the Mountain’s scenario was characterized by remarkable changes in
gamma band connectivity, which increased in the frontal regions and decreased in the occipital
regions. The Earth’s and Waterfall's scenarios showed similar differences compared to the
reference, that is, greater central connectivity among the two hemispheres in the low frequency
bands. The Earth’s condition was also characterized by greatly enhanced whole-brain
connectivity in the gamma high band.

EEG correlates of awe intensity

The GLM analysis, performed on a subset of participants (N=12), was a useful tool to measure
the degree of association between the features extracted from the EEG signal and the value
attributed to awe. Using the WE, the correlation with awe was found in a higher number of
channels in the frequency bands gamma high, gamma low, beta. Using the PSE, correlations
were found in the gamma low band, while both the alpha and delta bands didn’t show any
significant relation. Looking at the results using both WE and PSE, the brain regions that mainly
showed a correlation between the EEG features and the awe seem to be the temporal left, frontal
left, central left, central right, and frontal right lobes. When the LE metric was used, the brain
regions that resulted in having greater correlations with awe were the temporal left, frontal, and
central. Among the brain regions that resulted to be correlated with most the signal’s features and
the awe, one channel per region was used. Thereafter, these channels were used to perform a
GCA analysis, which allowed us to affirm that the information is generally flowing from the central
and temporo-parietal lobes’ electrodes (E15, E22 and E26) to those in the frontal lobe (E2 and
E13), with a preference to the frontal left lobe’s electrode (E2). E15, E22 and E26 all belong to
the left area of the brain, thus it may be that they send more information to E2 because with
respect to E13 they belong to the same brain hemisphere. To conclude, from the GLM analysis
performed using the PDC values coming from the GCA, it was possible to retrieve that the
information flow (1) from E2 to E15 (gamma low band) is increasing for higher values of awe, (2)
from E15 to E2 (gamma high) is diminishing for higher values of awe, the inflow information to E2
(gamma high) is diminishing for higher values of awe. These information flows resulted in being
significantly correlated with the perceived feeling of awe.

EEG microstates

In this analysis, we explored any differences in microstate maps among different scenarios, the
temporal activity dynamics among different conditions, and for each condition the characteristics
of the sublime experience. The 'probability’ of associating each time instant to a specific
microstate was examined. Based on the Kruskal Wallis test and on post-hoc pairwise
comparisons, significant results were obtained for the Reference VR vs. Baseline pair, highlighting
differences in all the microstates. Subtler differences were retrieved when comparing VR
scenarios. Analyzing the temporal dynamics among different conditions, it was found that the
Reference VR scenario showed higher coverage of microstates A (auditory network) and B (visual
network) (due to higher mean duration) than the Baseline, while the Baseline showed higher
coverage of microstate C (default mode network) (due to higher mean occurrence) than the
Reference. Moreover, specific activation patterns were seen among the different scenarios.
Possible differences in predictability/randomness in microstate activation patterns will be further
investigated analyzing the transition probabilities among microstates. Transition patterns between
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specific microstates will possibly unveil peculiar information flows within the brain during awe
experiences.

Discussion

Through the incorporation of pioneering quantitative, multidisciplinary, and multimodal
experimental and analytical methodology, SURBAIN aims to enhance the currently limited
understanding of the cerebral foundations of the awe emotion. We seek to present fresh insights
into the collaboration of various brain regions in generating the profound, enigmatic, and
transformative experience of awe. This project employs a meticulously designed framework that
integrates VR with neural techniques, including EEG and TMS, alongside emotional
guestionnaires, to investigate the mechanisms underpinning VR-induced awe experiences.

The contributions based on pilot data demonstrate the proposed protocol's feasibility and
reproducibility, unveiling distinctions of neural mechanisms across various VR-induced awe
scenarios. The integration of different neural techniques and tailored psychological
guestionnaires contributes to unveiling the specific emotion under study and opens the door to
new insights into the brain mechanisms underlying the perception of complex emotions. The EEG
analysis performed on the entire dataset suggests a differential sensitivity of PSE, compared to
PSD and WE, in detecting differences between the VR scenarios. This discrepancy suggests that
awe introduces complexities in brain activity that may be not fully captured by traditional analysis
methods. Furthermore, the microstate analysis revealed specific patterns of awe-inducing VR
scenarios, differently from the reference one. Differences between scenarios and perceived awe
were shown by TMS-EEG data, showing the ability of electrophysiological measures to capture
the different neural mechanisms underlying different instances of awe.

However, some limitations merit consideration. VR could induce sickness and nausea in some
patients which could, in turn, impact the experience, altering the experience of awe and its
beneficial effects. A gquestionnaire evaluating the level of nausea after each VR scenario should
be implemented to keep track of this phenomenon. Finally, an intrinsic limitation is posed using
EEG to investigate brain activity, due to its inability to unambiguously detect the activity of deep
neural sources. Nevertheless, the possibility to combine EEG with VR and TMS makes this
technique the most suitable for our research purpose, that is, to understand the functional brain
correlates of the awe emotion elicited in an immersive environment.

Conclusion

Our study results from an unprecedented synergistic integration of complementary expertise in
bioengineering, psychology, philosophy, and psychiatry. SUBRAIN adopts an innovative,
guantitative, and multimodal experimental and analytical approach to increase the currently
limited knowledge of the cerebral bases of the awe experience. With this protocol, we intend to
provide new evidence on how multiple brain areas can work together to produce the powerful,
mysterious, transformative awe emotion.

10
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Expected and achieved output indicators (number of actions)

Output indicators Expected (acc_:ordmg to Achieved
application)
0 2 (in preparation, submitted in
PhD thesis November 2024 and
November 2026)

Master's thesis 1 1 completed, 2 in progress
Organization of seminar or 1 2 seminars
conference
Book 0 1 (finished draft, publication

by Jaca Book in 2024)
Book chapter 0 0
Conference presentation 1 3

5 (two abstracts, three
Conference paper )

proceedings)
Journal article 1 7 (6 publlshed, 1 under
review)
0 The SUBRAIN study was
Other (specify) described in newspapers and
websites.

Notes:

Further details on the output indicators can be found in the following section.
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2023. Brain complexity EEG analysis of the sublime experience induced in virtual reality:
a future antidepressant treatment?. ECNP 2023 Conference.

Indexed conference papers — oral presentations:

12. Bondi, E., Chirico, A., Schiena, G., Gaggioli, A., Mazzocut-Mis, M., Bianchi, A.M.,
Brambilla, P., Maggioni, E., 2023. A TMS-EEG pipelines comparison study: the
interpolation window and SOUND effect. MEDICON & CMBEBIH 2023 Conference.

13. Carbone, F., Bondi, E., Massalha, Y., Anastasi, A., Ferro, A., Pizzolante, M., Schiena, G.,
Bianchi, A. M., Gaggioli, A., Mazzocut-Mis, M., Chirico, A., Brambilla, P., Maggioni, E.,
2024. Exploring Brain Activity During Awe-Inducing Virtual Reality Experiences: a Multi-
Metric EEG Frequency Analysis. EMBC 2024 Conference.

Experimental thesis works:

14. Carbone, F. Nonlinear EEG analysis of the sublime experience induced in virtual reality:
brain complexity and chaos. Completed Master thesis in biomedical engineering at
Politecnico di Milano (Supervisor: Maggioni E.; Co-supervisors: Bondi, E., Brambilla, P.).
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15. Farina M., Penati E., Rebuzzi S. Analisi di attivita e connettivita funzionale del cervello
durante esperienze emotive complesse in realta virtuale. Completed Bachelor thesis in
biomedical engineering at Politecnico di Milano (Supervisor: Maggioni E.; Co-supervisor:
Carbone F.).

16. Di Pierro M. EEG microstate analysis of the sublime experience induced in virtual reality.
Ongoing master thesis in biomedical engineering at Politecnico di Milano (Supervisor:
Maggioni E.; Co-supervisors: Carbone, F., Bondi E., Brambilla, P.).

17. Cascajo Reyero L. A Multivariate EEG analysis approach to study functional interactions
during awe experiences in virtual reality. Ongoing bachelor thesis in biomedical
engineering at Politecnico di Milano (Supervisor: Maggioni E.; Co-supervisors: Bondi E.,
Carbone, F., Brambilla, P.).

Social media activities

News on the internet:

- https://www.deib.polimi.it/ita/notizie-ed-eventi/dettagli/1170

News on social media (Linkedin):

- https://www.linkedin.com/search/results/content/?keywords=subrain&sid=Ea &update=u
rn%3Ali%3Afs updateV2%3A(urn%3Ali%3Aactivity%3A7031916914679386113%2CBL
ENDED SEARCH FEED%2CEMPTY%2CDEFAULT%2Cfalse)

Interview in a Newspaper with Eleonora Maggioni (PI) and Alice Chirico (Co-coordinator):

- https://www.repubblica.it/salute/2023/02/12/news/natura psicologia cervello cura-
386199603/

Dissemination activities (seminars)

- Eleonora Maggioni, Elena Bondi, and Giandomenico Schiena were invited as speakers at
the webinar “State of Mind - Transcranic Magnetic Stimulation” organized by the Order of
medical radiology health technicians and technical, rehabilitation, and preventive health
professions. They presented preliminary results of the SUBRAIN project.

- Eleonora Maggioni was invited to present the SUBRAIN project at the Social Innovation
Campus event ().
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