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Anotdcia:

Kozmické Ziarenie (KZ) vchadzajuce do heliosféry z medzihviezdného prostredia interaguje s magnetickym polom
heliosféry. Vysledkom je zmena energetického spektra KZ nazyvand moduldcia KZ v heliosfére. Praca bude
zamerana na vyvoj 2D a 3D modelov moduldcie KZ v heliosfére s modifikdciou heliosférického magnetického pola v
polarnych oblastiach a driftom ¢astic na velkorozmernych Struktirach magnetického pola. Modely budu zahfriat aj
zévislost rychlosti slne¢ného vetra od heliosirky a modulaciu v oblasti helioobalky. V modeloch bude
implementované aj urychlovanie castic na terminacnej razovej vine heliosféry. Vysledky modelov budu
porovnavané najma s experimentmi AMS-02 a Ulysses.

Cosmic rays enter the heliosphere from the interstellar medium and interact with the magnetic field of the
heliosphere. The result is a change in the energy spectrum of cosmic rays called cosmic ray modulation in the
heliosphere. The work will be focused on the development of 2D and 3D models of CR modulation inthe heliosphere
with modification of the heliospheric magnetic field in polar regions and particle drift on large-scale magnetic field
structures. The models will also include the dependence of the solar wind speed on heliolatitude and modulation
in the heliosheath region. Particle acceleration on the termination shock wave of the heliosphere will also be
implemented in the models. The results of the models will be compared mainly with the AMS-02 and Ulysses
experiments.


mailto:bobik@saske.sk
mailto:slavo@saske.sk
https://websrv.saske.sk/uef/
https://websrv.saske.sk/uef/en/

Nazov odboru: fyzika

physics
Nazov Studijného programu: fyzika (Jadrova a subjadrova fyzika)
physics (Nuclear and subnuclear physics)
Nazov dizertacnej prace: Studium vplyvu kozmického pocasia na oblast rozhrania medzi

vesmirom a Zemou
Study of space weather influence on Earth’s interface to space
Meno skolitela: RNDr. Pavol Bobik, PhD.
bobik@saske.sk
Konzultant: RNDr. Simon Mackovjak, PhD.
mackovjak@saske.sk
Nazov pracoviska Skolitela: Oddelenie kozmickej fyziky, Ustav experimentalnej fyziky SAV, v.v.i,
Kosice
https://websrv.saske.sk/uef/
Department of Space Physics, Institute of Experimental Physics SAS,
Kosice
https://websrv.saske.sk/uef/en/
Forma realizacie DS: dennd/ internal

Anotdcia:

Oblast rozhrania medzi vesmirom a Zemou sa nachadza vo vyskach 80 - 300 km nad zemskym povrchom. Je to
dynamicka oblast neustale ovplyviiovana slneénym Ziarenim a kozmickym pocasim zhora a atmosférickymi
procesmi zospodu. Cielom prace je Studovat tuto dynamiku najma s dbérazom na identifikaciu vplyvu javov
kozmického pocasia. VyuZiju sa na to optické pozorovania airglowu zo satelitnych misii a z pozemnych
celooblohovych kamier a fotometrov; merania parametrov ionosféry z GNSS prijimacov a radiovych systémov
zalozenych na principe Dopplerovho posunu; data kozmického pocasia popisujice slnecnu aktivitu, sinecny vietor,
medziplanetarne magnetické pole a narusenie geomagnetického pola. Praca sa bude zaoberat detailnymi
pripadovymi Studiami konkrétnych udalosti a tiez vSeobecnym datovo-riadenym pristupom s vyuZitim technik
strojového ucenia. Ziskané poznatky prispeju k lepSiemu pochopeniu dosledkov kozmického pocasia na prostredie,
ktoré vyznamne ovplyviiuje komunikaciu a prevadzku satelitov a teda je dblezité aj pre celt spolo¢nost.

The Earth’s interface region to space is located at altitudes of 80-300 km. It is a dynamic environment constantly
influenced by solar radiation and space weather from above and atmospheric processes from below. The main
objective is to study these dynamics, especially with a focus on identifying the influence of space weather
phenomena. For this purpose the following data will be used: optical observations of airglow from satellite
missions and ground-based all-sky cameras and photometers; measurements of ionosphere parameters from
GNSS receivers and radio systems based on the Doppler shift principle; space weather data describing the solar
activity, the solar wind, the interplanetary magnetic field, and disturbances in the geomagnetic field. The work
will be dedicated to detailed case studies of specific events as well as to a general data-driven approach using
machine learning techniques. The obtained knowledge will contribute to a better understanding of the
consequences of space weather on the interface region, which significantly affects the communication and
operation of satellites and is therefore crucial for the entire society.
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Anotacia témy dizertacnej prace:

Upgrade experimentu ALICE v hardvérovej a v softvérovej oblasti umoznil v roku 2022 navysit doterajSiu Statistiku
protén-proténovych (pp) zrazok (ziskanu v rokoch 2009-2018) viac ako 300-krat. Zber dat je planovany az do roku
2025 a ocakava sa dalSie rapidne navysenie Statistiky. To otvdra nové mozZnosti skimania zriedkavych procesov v
oblasti pp zrdzok alebo v oblasti zrazok tazkych idnov. Jednym z otvorenych problémov je aj pévod zvysenej
produkcie podivnych a multi-podivnych ¢&astic oproti produkcii nepodivnych &astic v pp zrazkach s vysokou
multiplicitou [1]. Stale nevieme, ¢i trend zavislosti zvy$enej produkcie od multiplicity zrazky v pp bude sledovat
trend zvysenej produkcie v periférnych zrazkach tazkych idnov, alebo sa bude signifikantne odklarat. Praca ma za
ciel skimat produkciu podivnych €astic v proton-protdnovych zrazkach s vysokou multiplicitou zozbieranych s
bezprecedentnou Statistikou v Run3 (2022-2025) na urychlovaci LHC.

Literatura:
[1] ALICE Collaboration., Adam, J., Adamova3, D. et al. Enhanced production of multi-strange hadrons in high-
multiplicity proton—proton collisions. Nature Phys 13, 535—-539 (2017). https://doi.org/10.1038/nphys4111

A recent hardware and software upgrade of the ALICE experiment allowed in 2022 to increase the actual statistics
of the proton-proton collisions (obtained in 2009-2018) more than 300 times. The data taking is planned until 2025
with a further rapid statistical increase. The increase offers new opportunities of studying rare processes in pp
collisions or in heavy ion collisions.

One of the open problems in this field is an origin of the enhanced production of the strange and multi-strange
particles with respect to non-strange particle production in high multiplicity pp collisions [1]. It is still unknown
whether the strangeness enhancement dependency as a function of multiplicity in pp collisions will follow the
similar trend in peripheral heavy ion collisions or it will be significantly different. The thesis will focus on studying
strange particle production in high multiplicity proton-proton collisions collected with unprecedented statistics in
Run3 (2022-2025) at the LHC.

Literature:
[1] ALICE Collaboration., Adam, J., Adamova, D. et al. Enhanced production of multi-strange hadrons in high-
multiplicity proton—proton collisions. Nature Phys 13, 535-539 (2017). https://doi.org/10.1038/nphys4111
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Anotacia témy dizertacnej prace:

Doktorand sa ma zoznamit s fyzikalnou problematikou chovania silne interagujicej jadrovej hmoty pri extrémnych
hustotach energie a vysokych teplotach, prestudovat vysledky predchadzajicich experimentov hlavne na RHIC a
SPS a ich interpretéciu. PreStudovat detektory a triggerovy systém experimentu. Naudit sa pomocou simulovanych
pripadov a programov ROOT a Online-Offline Computing System (02) zistit odozvu detektorov, Gc¢innost
spracovavatelského retazca, stanovit a preverit kritérid vyberu studovanych ¢astic. Zvladnut pracu v
distribuovanom systéme Hyperloop. Porovnat vysledky fyzikalnej analyzy s modelovymi vysledkami.

A PhD student is expected to familiarize themselves with the physical phenomena of the behavior of strongly
interacting nuclear matter at extreme energy densities and high temperatures, study the results of previous
experiments mainly at RHIC and SPS and their interpretation. They should study the detectors and the trigger
system of the experiment, learn how to use simulated cases and programs such as ROOT and Online-Offline
Computing System (02) to determine the detector response, processing efficiency, establish and verify criteria for
the selection of studied particles. They should be able to work in a distributed system such as Hyperloop and
compare the results of physical analysis with model results.
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