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Cencarikova |- | 1,0 | 33 1 1 1 92 6 6
Farkaéovski - [ 10 | 78 1 1 2 1 297 15 14
Hnati¢ - 102 | 65 3 1 4 3 4 839 34 12
Jur€isin 10 | 79 4 2 6 2 1 271 45 12
JurCiSinové 1,0 | 50 4 2 6 2 44 20 8
Pincak 1.0 | 38 1 4 1 6 102 20 8
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Systematic study of dilepton production éjﬂ}
Systematické stidium produkcie dileptonov .

V.P. Goncalves, J. Nemchik, R. Pasechnik

1. V.P. Goncalves, M. Krelina, J. Nemchik, R. Pasechnik; Phys. Rev. D94, 114009 (2016) [IF =
4.506]

2. E. Basso, V.P. Goncalves, M. Krelina, J. Nemchik, R. Pasechnik; Phys. Rev. D93, 094027
(2016) [IF = 4.506]

3. E. Basso, V.P. Goncalves, J. Nemchik, R. Pasechnik, M. Sumbera; Phys. Rev. D93, 034023
(2016). [IF = 4.506]

4.-5. E. Basso, V.P. Goncalves, M. Krelina, J. Nemchik, R. Pasechnik; EPJ Web Conf. 120 (2016)
03007 [WOS]; EPJ Web Conf. 120 (2016) 03006 [WOS]

— presented at the Fourth Annual Large Hadron Collider Physics LHCP2016, 13-18 June 2016,
Lund, Sweden; PoS (LHCP2016) 227.

— presented at the Workshop Hot Quarks 2016, 12-17 September 2016, Sauth Padre Island TX,
USA; will be published in Journal of Physics: Conference Series.

— presented at the 11th International Workshop on High-pT Physics in the RHIC & LHC Era,
12-15 April 2016, Brookhaven National Laboratory, Upton, NY 11973, USA

— presented at the 7th International Conference on Physics Opportunities at an
ElecTron-Ion-Collider (POETIC 2016), 14-18 Nov. 2016, Temple University, Philadelphia, USA.

kategoria - zakladny vyskum
medzinarodna spolupraca
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Inclusive dilepton production

Color dipole model




Numerical results vs. pp- data
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Dilepton production in pA collisions

shadowing - effect of quantum coherence
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Dilepton production in pA collisions

Initial state effects

Init. state E-loss leads to an additional suppression at large & g or T
[ B. Kopeliovich, J.N., I.K. Potashnikova, M.B. Johnson, I. Schmidt; PR C72, 054606 (2005)]
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Initial state effects

Init. state E-loss leads to an additional suppression at large & g or T
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Dilepton production in pA collisions *

Initial state effects

Init. state E-loss leads to an additional suppression at large & g or T
[ B. Kopeliovich, J.N., I.K. Potashnikova, M.B. Johnson, I. Schmidt; PR C72, 054606 (2005)]
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Dilepton production in pA collisions *

Initial state effects

Init. state E-loss leads to an additional suppression at large & g or T
[ B. Kopeliovich, J.N., I.K. Potashnikova, M.B. Johnson, I. Schmidt; PR C72, 054606 (2005)]
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Initial state effects

Init. state E-loss leads to an additional suppression at large & g or T
[ B. Kopeliovich, J.N., I.K. Potashnikova, M.B. Johnson, I. Schmidt; PR C72, 054606 (2005)]
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Dilepton production in pA collisions

Initial state effects

Init. state E-loss leads to an additional suppression at large & g or T
[ B. Kopeliovich, J.N., I.K. Potashnikova, M.B. Johnson, I. Schmidt; PR C72, 054606 (2005)]
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Dilepton production in pA collisions

Initial state effects

Init. state E-loss leads to an additional suppression at large & g or T
[ B. Kopeliovich, J.N., I.K. Potashnikova, M.B. Johnson, I. Schmidt; PR C72, 054606 (2005)]
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Numerical results vs. pA- data
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Numerical results - predictions
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we included for the first time the Z° contribution to the DY process

we found and analyzed a characteristic double-peak structure of the correlation function
around AP = 7 at low M ~ Qg and for the pion production at large forward rapidities.
we provided for the first time an extensive phenomenological study of the shadowing and
IST effects in dilepton production off nuclei at high energies.

the double-peak structure of the correlation function can probe the magnitude of nuclear
broadening, which has a direct connection with properties of the nuclear medium.

at medium energies when the CL I < R 4, the DY process off nuclei is studied for the
first time within the rigorous Green function formalism implying no restrictions to the CL.
we have obtained a good description of available data. The lot of predictions can be tested
by recent measurements at RHIC and LHC, by the planned AFTER @LHC experiment
and by the LHCb Collaboration in recent studies of fixed-target proton-gas collisions.
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Vplyv hydrodynamickych fluktuacii a narusenia symetrii

na kritické rezimy a fazové prechody

Michal Hnati¢ a kolektiv

Kosice
15. december 2016



Hnatic - 2

Vplyv hydrodynamickych fluktuacii a naruSenia symetrii na

kritick€ rezimy a fazové prechody

@ Obnovenie zaujmu o teoretické Studium Bose kondezatov v supratekutom
stave, pozorovanych v héliu *He, po ich experimentdlnom objave v 90-ych
rokoch v ochladenych zkondenzovanych zriedenych plynoch.

@ Supratekutost’ sa objavuje pri fazovom prechode v lambda () kritickom
bode, v ktorom viskozita ide k nule

Specific heat capacity
of liguid helium-4

2ATEK

A Ao A D
i

T T T
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Temperatura /K
{c) The lambda point Re

Fig. 11.6E Liguid hehium as a superfluld
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Hnatic - 3

Vplyv hydrodynamickych fluktuacii a naruSenia symetrii na

kritick€ rezimy a fazové prechody

@ Shuttle experiment (1992): v beztiazovom stave (dolezita podmienka pre
presnost’ merania) zmerany parameter « suvisiaci s lambda bodom. Jeho
dnesna hodnota je « = —0.0127 a priamo suvisi s pevnymi bodmi
renormalizacnej grupy (RG). Vypocitana hodnota v ramci kritickej statiky
je vo vel’mi dobrej zhode s experimentalnou hodnotou.

@ Problem je v tom, ze doteraz nie je jasné, aky model kritickej dynamiky (E
alebo F podl’a ustanovenej klasifikacie) a ktoré pevné body RG (je ich
niekol’ko) opisuju realnu fyziikalnu situaciu.
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Hnatic - 4

Vplyv hydrodynamickych fluktuacii a naruSenia symetrii na

kritick€ rezimy a fazové prechody

Vysledky naSho vyskumu:

@ Odvodenie, zaloZzené na mikroskopickom kvantovo-mechanickom opise
vedie k efektivnému makroskopickému modelu F. Model E je jeho
limitnym pripadom.

@ Zovseobecnenie F modelu zahrmujuceho hydrodynamické fluktuacie
podriad’ujuce sa Navier Stokesovej stochastickej rovnice.

@ Hydrodynamické (turbulentné, tepelné) fluktuacie vyznamne ovplyviuju
spravanie sa fyzikalneho systému v okoli bodu fazového prechodu. Pri
doterajsich jedno- a dvojsluCkovych pribliZzeniach nie je mozné rozhodnut’,
ktory pevny bod RG (je ich niekol’ko) opisuje realnu fyzikalnu situaciu. Je
nevyhnutné uskutoCnit’ vypocty v d’alSom rade poruchovej teorie.
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Hnatic - 5

Vplyv hydrodynamickych fluktuacii a naruSenia symetrii na

kritick€ rezimy a fazové prechody

Perkolacia: prietok tekutiny v porovitych prostrediach, Sirenie epidémii,
priebeh chemickych reakcii, prechody medzi vodivym a nevodivym stavom v
prostrediach s ndhodnymi fluktuaciami, javy v ekonomike, na financnych
burzach, v sociologii

Zakladné charakteristiky

@ Prechody medzi aktivnou a pasivnou fazou (vodivy-nevodivy,
pokracovanie alebo zastavenie epidémie atd’. ).

@ Univerzalita - nezavislost’ od detailov systému, ale len, napr. od dimenzie
priestoru a symetrie

e Uloha: Uréit body prechodov medzi réznymi aktivnymi fazami, resp.
neaktivnou fazou a spravanie sa parametra usporiadania (napr. pocCtu
nakazenych jedincov) v okoli bodou fazového prechodu.
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Hnatic - 6

Vplyv hydrodynamickych fluktuacii a naruSenia symetrii na

kritick€ rezimy a fazové prechody

Vysledky nasho vyskumu:

@ Zovseobecnenie znameho Gribovho modelu pre opis perkolacie na pripad
existencie turbulentnych pohybov bazového prostredia.

@ Vplyv stlaciteI'nosti na rychlost’ prebiehajucich javov (rychlost’ prietoku,
rychlost’ Sirenia infekcie)

@ Kompletna analyza moznych rezimov v okoli bodu fazového prechodu

prostrednictvom vypoctu pevnych bodov RG v dvojsluckovom pribizeni.
Ich klasifikacia.

@ N4gjdenie novych tried univerzality (doteraz neurCenych kritickych
reZimov).



Hnatic - 7

Vplyv hydrodynamickych fluktuacii a naruSenia symetrii na

kritick€ rezimy a fazové prechody

Vplyv narusenia zrkadlovej symetrie elektricky vodivého turbulentného
prostredia na spravanie sa Statistickych korelacii magnetického pol’a, resp. pol’a
koncentracie primesnych Castic

@ Dodlezita veliCina: efektivne Prandtlovo Cislo - pomer koeficientov
viskozity a difuzie.

e Uloha: N4jdenie stabilnych $kdlovacich reZimov v inercidlnom intervale
vlnovych vektorov turbulentného prostredia
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Hnatic - 8

Vplyv hydrodynamickych fluktuacii a naruSenia symetrii na

kritick€ rezimy a fazové prechody

Vysledky naSho vyskumu:
@ Vypocet pevnych bodov RG modelu A pre jednotny popis magnetickej

hydrodynamiky, vektorovej a skalarnej primesi pre pripad naruSenej
zrkadlovej symetrie (helicita)

@ Vypocet Prandtlovho Cisla v dvojsluckovom pribliZeni.

@ Zaver: Helicita rozSiruje oblast’ stability Kolmogorovho Skalovacieho
rezimu a znacne meni hodnotu efektivného Prandlovho Cisla. V zavislosti
od parametra A, urCujuceho vel’kost’ nelinearity v pdvodnych rovniciach
jeho hodnota s rastom parametra helicity mOze narastat’ resp. klesat’.



A

/—"ﬁ\ﬂ}
v
"%' /'

Hnatic - 9

Publikacné a in€ vystupy

@ M. Danco, M. Hnatic¢, M. V. Komarova, T. LucCivjansky, M. Yu. Nalimov
Superfluid Phase Transition with Activated Velocity Fluctuations:
Renormalization Group Approach, PHYSICAL REVIEW E 93, 012109
(2016)

@ N. V. Antonov, M. Hnati¢, A. S. Kapustin, T. Lucivjansky, L. MiZiSin
Directed percolation process advected by the Navier-Stokes velocity
ensemble: Effect of compressibility, PHYSICAL REVIEW E 93, 012151
(2016)

@ M. Hnati¢ , P. Zalom Helical turbulent Prandtl number in the A model of
passive vector advection PHYSICAL REVIEW E 94 053113 (2016)

@ M. HnatiC, J. Honkonen, T. Lucivjansky Advanced field — theoretical

methods in stochastic dynamics and theory of developed Turbulence, Acta
Physica Slovaca 66, No.2, 69 — 264 (2016) (195 stran), prehl’adovy Clanok
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Hnatic - 10

Publikacné a in€ vystupy

@ L. Ts. Adzhemyan, M. Hnatic, M. Kompaniets, T. Lucivjansky, L.. Mizisin
Numerical calculation of critical exponents of percolation process in the

framework renormalization group approach. European Physical Journal:
Web of conferences 108 (2016) 02004 DOI:
http://dx.doi.org/10.1051/epjcont/201610802004

@ L. Ts. Adzhemyan, M. Danco, M. Hnatic, E. V. Ivanova, M. V. Kompaniets
Multi-Loop Calculations of Anomalous Exponents in the Models of

Critical Dynamics European Physical Journal: Web of conferences108
(2016) 02005 DOI: http://dx.doi.org/10.1051/epjcont/201610802005

directed bond percolation subjected to the synthetic compressible velocity
fluctuations: Renormalization group approach, prijaté do Casopisu
Theoretical and Mathematical Physics
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Hnatic - 11

Publikacné a in€ vystupy

Konferencie:

@ M. Hnati¢, Quantum-field Theory Methods in Classical Physics. PrednaSka

na medzinarodnej Konferencii ,,New Trends in High-Energy Physics®,
Budva, Cierna hora, 2-8. oktober 2016

@ M. HnatiC, Klasicka fyzika z pohl’adu kvantovej teérie pol’a, Plenarna
prednaska na 22. konferencii Slovenskych fyzikov, 5. — 8. september 2016,
Kosice

@ T. Lucivjansky, Effects of finite correlation time and compressibility on the
active-to-absorbing-state phase transition The XX International Scientific
Conference of Young Scientists and Specialists (AYSS-2016), 14-18
March 2016, Dubna Prvé miesto v ramci kategorie: Theoretical Research
medzi 200 mladymi ucastnikmi

@ M. Danco Critical Dynamics of Planar Magnets: Renormalization Group
Analysis. 6th Czech and Slovak Conference on Magnetism, June

13-172016, KoSice (poster)
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Space-time development of jﬁ}
hadronization

Vacuum + induced
energy loss

Color neutralization

q
q . h

—1— — = — ——

lp I

q

» [. stage = the quark regererates its color field, which has

been stripped off 1n a hard reaction.

= the quark intensively radiates gluons and
dissipates energy, either in vacuum or in a medium.

= multiple interactions in the medium induce
additional, usually less intensive, radiation.

= the loss of energy ceases at the moment, which 1s
called the production time ¢,, when the g picks up an @
neutralizing its color.
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/_)Jrﬁ

Space-time development of jﬁ}
hadronization

Vacuum + induced
energy loss

Color neutralization

q
q . h

—— —— —1— ——

lp I

q

» II. stage = begins with production of colorless dipole (also
called prehadron), which does not have either the wave
function or hadronic mass.

= it takes the formation time % ¢ to develop both.
= can be described within a simplified model or the

path integral method. 22 E
h
by 8 — 2

=> Lorents boosting factor & the uncertainty
principle - it takes a proper time 3 = 1/(mp. — 14) tO
resolve between these two levels.
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