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1. Main Information about the Research Group
	Name of the research group:
	Neurocognitive and Electrophysiological Research Group

	Head of the group:
	Dr. habil. Attila Nagy, Associate Professor

	Members (supervisors, topic coordinators):
	Dr. Balázs Bodosi; Dr. Gabriella Eördegh, Dr. Kálmán Tót

	Current PhD students:
	Noémi Harcsa-Pintér; Olívia Mária Huszár; Adél Papp; Sushmita Singh

	Location:
	University of Szeged, Albert Szent-Györgyi Medical School, Institute of Physiology

	Primary contact person:
	Dr. Attila Nagy | e-mail: nagy.attila.1@med.u-szeged.hu | Tel.: +36 62 545 869

	Additional professional contact:

	Dr. Kálmán Tót | e-mail: tot.kalman@med.u-szeged.hu | Tel.: +36 62 542 850


Photo of the current research group members:
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2. Overview of the Research Activities of the Laboratory (Past 10 Years)
The main profile of the research group is the investigation of neurocognitive processes and their underlying electrophysiological mechanisms, primarily in human studies. In recent years, the group has focused on cognitive and EEG-based investigation of associative and multisensory learning, as well as their alterations in various neurological and psychiatric disorders, including migraine, obsessive-compulsive disorder, Tourette syndrome, ADHD, and addictions. Our research has contributed to the development of new cognitive paradigms, the identification of their EEG correlates, and a better understanding of the factors influencing learning performance. 
The group’s work also includes animal electrophysiological studies, mainly aimed at investigating visual and multisensory information processing, as well as the functioning of the basal ganglia and the superior colliculus. Extracellular multielectrode recording are applied (64-128 channels) to record the single cell activities and local field potentials, which could give the data to phase coupling analysis.

Main instruments and methods used in the laboratory:

The methods applied in the laboratory include human EEG investigations, cognitive learning tests, and behavioral data analysis procedures. A 64-channel EEG system is currently available for our studies. In addition, the laboratory is equipped with devices for measuring physiological parameters such as heart rate and skin conductance. Data analysis involves spectral, time-frequency, and connectivity analyses, as well as advanced statistical and machine learning approaches, supported by adequate computational infrastructure. The research programs are further complemented by animal electrophysiological measurements and sleep research studies, during which surgical procedures and deep-brain electrode recording techniques can also be learned.
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Most outstanding publications from the past 10 years:
1. Tót, K., Eördegh, G., Harcsa-Pintér, N., Papp, A., Bodosi, B., Braunitzer, G., Tajti, J., Csáti, A., & Nagy, A. (2025). Impact of visual stimulus complexity on associative learning and associated reaction times in migraine patients. Scientific reports, 15(1), 14001. https://www.nature.com/articles/s41598-025-98187-6

2. Tót, K., Braunitzer, G., Harcsa-Pintér, N., Kiss, Á., Bodosi, B., Tajti, J., Csáti, A., Eördegh, G., & Nagy, A. (2024). Enhanced audiovisual associative pair learning in migraine without aura in adult patients: An unexpected finding. Cephalalgia : an international journal of headache, 44(7), 3331024241258722. https://journals.sagepub.com/doi/full/10.1177/03331024241258722?int.sj-abstract.similar-articles.2=

3. Giricz, Z., Pertich, Á., Őze, A., Puszta, A., Fehér, Á., Eördegh, G., Kóbor, J., Bihari, K., Pálinkás, É., Braunitzer, G., & Nagy, A. (2021). Visually guided associative learning in pediatric and adult migraine without aura. Cephalalgia : an international journal of headache, 41(2), 176–184.
https://journals.sagepub.com/doi/10.1177/0333102420958388

4. Eördegh, G., Pertich, Á., Tárnok, Z., Nagy, P., Bodosi, B., Giricz, Z., Hegedűs, O., Merkl, D., Nyujtó, D., Oláh, S., Őze, A., Vidomusz, R., & Nagy, A. (2020). Impairment of visually guided associative learning in children with Tourette syndrome. PloS one, 15(6), e0234724. 
https://journals.plos.org/plosone/article?id=10.1371/journal.pone.0234724

5. Pertich, Á., Eördegh, G., Németh, L., Hegedüs, O., Öri, D., Puszta, A., Nagy, P., Kéri, S., & Nagy, A. (2020). Maintained Visual-, Auditory-, and Multisensory-Guided Associative Learning Functions in Children With Obsessive-Compulsive Disorder. Frontiers in psychiatry, 11, 571053.
https://www.frontiersin.org/journals/psychiatry/articles/10.3389/fpsyt.2020.571053/full

6. Puszta, A., Pertich, Á., Katona, X., Bodosi, B., Nyujtó, D., Giricz, Z., Eördegh, G., & Nagy, A. (2019). Power-spectra and cross-frequency coupling changes in visual and Audio-visual acquired equivalence learning. Scientific reports, 9(1), 9444.
https://www.nature.com/articles/s41598-019-45978-3

7. Barkóczi, B., Nagypál, T., Nyujtó, D., Katona, X., Eördegh, G., Bodosi, B., Benedek, G., Braunitzer, G., & Nagy, A. (2017). Background activity and visual responsiveness of caudate nucleus neurons in halothane anesthetized and in awake, behaving cats. Neuroscience, 356, 182–192.
https://www.sciencedirect.com/science/article/pii/S0306452217303536?via%3Dihub

Supervisors and research topics:
Dr. Attila Nagy:
- Investigation of associative learning abilities in neurological and psychiatric disorders
- Physiological and anatomical investigation of the ascending tectofugal visual system
Dr. Kálmán Tót:
- Investigation of cortical electrical activity in neurological and psychiatric disorders that may also be related to basal ganglia dysfunction

Defended PhD theses (last 10 years):
2025. Kiss Ádám: Eltérő összetettségű képi asszociációs egyenértékűségi tanulások EEG jeleinek összehasonlítása gépi tanulással
2024. Nyujtó Diána: The effects of halothane gas anesthesia on the visual neuronal activities in the feline caudate nucleus
2024. Pertich Ákos: Visual associative learning abilities of children with obsessive-compulsive disorder or Tourette syndrome
2024. Rosu Anett: Sensory guided equivalence learning and its connection with borderline personality disorder
2023. Tót Kálmán: The effect of stimulus complexity and verbalizability on associative learning and related memory processes
2020. Giricz Zsófia: Sensory guided associative learning in pediatric migraine without aura
2019. Puszta András: The impact of stimulus modality on the EEG-correlates of associative learning and the connected memory processes
2018. Őze Attila: Visual learning: healthy development and the effects of migraine
2016. Nagypál Tamás: Visual response characteristics of neuronal clusters in the caudate nucleus of behaving cats
3. Student Opportunities within the Laboratory
Student opportunities within the laboratory
The laboratory actively involves students in undergraduate research projects, thesis work, and PhD studies. Students may participate in data acquisition, experimental design, EEG and behavioral data processing, statistical analyses, and the preparation of posters and oral presentations. The research group supports students’ participation in national and international conferences; travel support may be available depending on project funding, institutional resources, and doctoral school opportunities.
Possibility of hosting part-time or individually scheduled PhD students
The profile of the laboratory is well suited to flexible projects with a strong emphasis on data analysis and data processing; therefore, in justified cases, the laboratory can also host PhD students pursuing individual study arrangements or working alongside their studies. The exact conditions are to be discussed with the supervisor and the doctoral school.
Support for international, Stipendium Hungaricum, and self-funded students
The research group is open to hosting international students. English-language professional communication and supervision are available, making the laboratory suitable for integrating Stipendium Hungaricum scholarship holders as well as self-funded students into research activities. Incoming students receive mentoring in research methods, data analysis, and scientific communication.
International relations and collaboration opportunities
The group’s work is closely connected to internationally relevant research directions, particularly EEG-based biomarker research, neurocognitive phenotyping, the clinical investigation of learning processes, and multisensory information processing. International publication activity and the English-language research environment facilitate the involvement of international students and collaborative research partnerships.
Regularly used resources outside the laboratory
The work of the laboratory is also supported by institutional and university-level infrastructure. These include central instrumentation facilities, computational and data analysis resources, and specialized background services accessible through university and faculty collaborations. Depending on the needs of a given project, bioinformatics, statistical support, and higher-capacity computational resources can also be involved.
Funding opportunities for applicants
Several forms of financial support may be available for students affiliated with the laboratory, including doctoral scholarships, Stipendium Hungaricum support, university and faculty scholarships, undergraduate research and conference travel support, as well as opportunities linked to ongoing or future research projects. For international applicants, the available options may vary depending on country of origin and type of training.
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