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Stidium efektov v procesoch na jadrovych teréikoch °

» efekty kvantovej koherencie - jadrové tienenie

» evolucia bezfarebného systému ( pre-hadronu) jadrovou
matériou - efekty absorpcie

» Croninov efekt - jadrové zosilnenie

o farebna priezraCnost’ - zavislost’” miery absorpcie od
rozmeru bezfarebného systému

» ISI efekty - efekty v poCiatoCnom Stadiu interakcie este
pred tvrdou zrazkou suvisiace so zachovanim energie v
blizkosti kinematickych hranic 7 = 2pr/+/s — 1,

» gluonové tienenie - saturacia v jadrovom potlacent pri
malych hodnotach Bjorkenovskej premenne;j
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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.

" S aggay T
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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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Radiative energy loss in vacuum

light uark
— — c¢ uark
b uark

AE(L) (GeV) AE(L) (GeV) AE(L) (GeV)

L (fm)
» The b-quark radiation is suppressed already at rather short

distances.
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Radiative energy loss in vacuum

light uark
— — c¢ uark
b uark

AE(L) (GeV) AE(L) (GeV) AE(L) (GeV)

L (fm)
» The b-quark radiation is suppressed already at rather short

distances.

» A half of the total radiated energy is lost during the first 1
fm (light quark).
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Radiative energy loss in vacuum '

—
=
= Zh
A\ - i
-I—‘Q- i
v light uvark ]
— — c uark
uark jets - b uark
N PR | N PR | N N
—~
=
=
A\
_'_'Q_
\Y
- gluon jets “n__-
L MR R | L MR R
p- (GeV)

s (l,(pr)) was derived within a model for perturbative
hadronization.

[B.Z. Kopeliovich, et al.; Phys.Lett. B662, 117 (2008); Phys.Rev. C83, 021901 (2011)]
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Radiative energy loss in vacuum jﬁ}

<t> (fm)

light uark

— — c uark .
uark jets - b uark T
. P | . P | . PR R i

<t> (fm)

- gluon jets “h -

p+ (GeV)

s (l,(pr)) was derived within a model for perturbative
hadronization.

[B.Z. Kopeliovich, et al.; Phys.Lett. B662, 117 (2008); Phys.Rev. C83, 021901 (2011)]
o Combination of the vacuum energy loss and Sudakov

suppression for radiation of gluons with energy
> (1 — zp)E leads to rather short 1,,.



Numerical results vs. data - £ 44

(Inclusive production of light hadrons)

Pb-Pb Vs, =2.76 TeV =
[ P
08k 0 - 5% 57
A ALICE /
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o ~ 1 GeV?/fm.
[TRIANGLES - ALICE Collaboration, B. Abelev et al.; Phys. Lett. B720, 52 (2013). |

[SQUARES - CMS Collaboration, Y.-J. Lee et al.; J. Phys. G 38, 124015 (2011). A. S. Yoon et
al.; J. Phys. G 38, 124116 (2011). ]
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Numerical results vs. data - £ 44

(Inclusive production of light hadrons)

ey — : ey . ey ————rrrry
| VS = 2.76 TeV i | Vsyy - TeV | | Vsyy - TeV |
| ALICE Pb-Pb -~ = S Pb-Pb S Pb-Pb $ -

\
RAA
\

\
RAA

do ~

1 GeV?/fm

[ALICE Collaboration, B. Abelev et al.; Phys. Lett. B720, 52 (2013). ]
CMS Collab., Y.-J. Lee ; J. Phys. G 38, 124015 (2011). A. S. Yoon ; J. Phys. G 38, 124116 (2011). ]
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Numerical results vs. data - R4, ™

(Incluswe productlon of heavy mesons)

11 TS T T T o 1 s T ; T o v
[ Pb Pb \/s = 2 76 TeV ] [ Pb Pb \/s = 2.76 TeV
J/¥Y from B mesons, 0 - 10 %, CMS - Fﬂ
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0775 10 15 20 25 30 %0 100 200 300 400
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Raa(pr) (0 — 10%)
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Go ~ 1 GeV?/fm

ALICE Collaboration, B. Abelev et al.; Phys.Lett. B720, 52 (2013); Phys.Lett. B736, 196 (2014). ]
[ALICE Collaboration, A. Festanti; Nucl.Phys. A 931, 514 (2014). ]
"MS Collab., S. Chatrchyan et al.; preprint CMS-PAS-HIN-12-014; JHEP 1205, 063 (2012). ]



Numerical results - predictions

(Inclusive production of heavy mesons)
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1 GeV?/fm
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Numerical results - predictions

(Inclusive production of dileptons)
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Plany do buducnosti

Studium jadrového tienenia v DIS na jadrovych terCikoch
pri malych Bjorkenovskych x g - saturacné efekty, jadrova
modifikacia PDFs, Stadium tienenia pri roznych
polarizaciach L a T, ... - hlavne v spojitosti s planovanymi
projektami EIC

Studium jadrového tienenia a absorpcie v elastickej a
neelastickej produkcii vektorovych mezonov na jadrovych
terCikoch - hlavne v spojitosti s planovanymi projektami
EIC, ako aj suCasnymi UPC v zrazkach t’azkych 16nov
(HICs)

Studium produkcie t’azkych mezonov (D,B, ...) v HICs -
alternativna sonda pre hustu jadrova matériu vytvorenu v
HICs - efekty absorpcie, azimutalna asymetria,

hadronizaCny mechanizmus pre t’azké kvarky, energetické
tratv
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Plany do buducnosti

Studium jadrového rozsirenia v produkcii t’azkych
mezonov v HICs - d’alsia sonda pre jadrovu matériu
vytvorenu v HICs - modifikacia jadrového potlacenia pri
stredne vel’kych pr

Studium jadrovych efektov v produkcii dileptonovych parov
- neoCakava sa ziadna FSI - dobra sonda pre Studium
prejavu ISI efektov v poCiatocnom stadiu interakcie pred
tvrdou zrazkou
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