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Modifikované FF, jeden priklad

Médiem modifikované FF:
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Ruzné pfistupy vedouci k FF (drahovy integral, pfiblizeni QFT pfi konecné
teploté, higher-twist priblizeni, ...)
—> ruzné scenare pro jet quenching x hlavni rysy obdobné:

- potlageni hadronu s vysokym z = p(hadron) /p(jet)
- rozsSireni sprsky
- narust celkové multiplicity ¢astic ve jetu
- potlaceni 3-jetové topologie
\\I//A‘ - energeticke ztraty v zavislosti na m,

Co lze zkoumat

- vlastnosti media v rané fazi (hustota, teplota, pocet
stupnu volnosti, opacita/viskozita ...)

- mechanismus ztraty energie, zpusob hadronizace
ve vakuu/v médiu




Co je méreno na RHIC
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... Situace je vsak komplikovanejsi



Globalni proménné

centralita srazky < celkova
multiplicita nabitych Castic &

celkova transverzalni energie zkoumani
zavislosti
pozorova-
azimutalni prostorova nych jetd na
nesymetrie < azimutalni délce drahy
anizopropie spektra hybnosti v médiu

hadronu (viz hydrodyn. model)
=>» urCeni interakCni roviny
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Co je méreno na RHIC

10-20%

5<p; <8GeVkL
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Jana BielCikova

High pT azimutal and eta correlations with
strange baryons and mesons at RHIC
(QM2006)




Co je méreno na RHIC

¢ d+Au FTPC-Au 0-20%
4 d+Au min. bias

— p+p min. bias
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Co je méreno na RHIC




Co je méreno na RHIC

p1 HighpT




R.. dvou Casticove tri Casticove tvar jetu,
korelace korelace multiplicita




LHC energie

dfmed g CF e oc-_ 2
W = OISR QRefDdy; /mdyg fd u

il "% [p den©ow) 9 9

e

u=r(j)
gmii T, Qz)_f dEP | : x[ Drexp |i
— € — €

y=r(y)

) = J ErdErg dET dr

[Bdr [ ErdEp-d

W(r; R
Trdr
E.=50 GeV

E=100 GeV

TRERN U IRN T R A A O E| il il |II;---|‘.' :'l-".i'.'r--:r-. =
0 02040608 1 0 02040608 1
R=(ﬂn2+ﬁw2)1;2 R=(ﬂﬂ2+ﬁ¢»‘2)1ﬂ




Co budeme vidét na LHC energiich?

T&Zko-iontova srazka s jety “Cisté” pp jety
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Vhodné pozorovatelné




HIJING

Generation Vhodné algoritmy

ATLAS-CSC-01-02-00
ATLAS-DC3-07

Rome-Final
Simulation

Calo Towers Tower Noise Jet Finding
(0.1x0.1) suppression

Calo Jets
Digitization Tower Building (not calibrated)

Real Data G4 Digits Calo Cells Jet Calibration
(e/h, inactive mat.)

Reconstruction P

Calo Jets
Physics Jets (calibrated)

In-situ Jet E; Scale
Calibration Corrections

(underlying event, . (noise, pile up,
physics environment) PhyS|CS Jets algorithm effects)

Analysis =



rozliSeni pozice jetu

rozliSeni energie jetu

Jet resolution
in PbPb,
seed cut = 5 GeV
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. v tomto priblizeni je energie jetu dana soucCinem konstant c,c,a

S|rka letu je charakterizovana konstantou c,:
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Souvislost mezi momenty a parametrem c2
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Pythia, Fitting

Jet width histogram
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DalSi nastroje na vyzkum QGP
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Vs (A.GeV)
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»,Nekonformni“ pristupy

QCD asymptoticky volna =» a_, mala na velkych predanych impulsech,
problémy s vypocCty termodynamickych veliCin v ramci pQCD, ...
x aplikace matematického aparatu teorie strun

OTR — Cerna dira — hmota uvéznéna v omezeneé oblasti prostoroCasu <

QCD - hadrony — barevné konstituenty uvéznény uvnitf hadronu
soft
production




Proc¢ se zabyvat jety

ve srazkach tézkych iontl

- Lze zkoumat vlastnosti media v rané fazi srazky (hustota, teplota, poCet
stupnit volnosti, opacita/viskozita ...)

- Lze zkoumat mechanismus ztraty energie, zplsob hadronizace ve vakuu /
v mediu

- Lze promérovat fazovy diagram jaderné hmoty

- Experiment prinasi neoCekavané vysledky

-  QGP je pohled do minulosti ...

Vice informaci ...

QM2006 - hitp://www.sinap.ac.cn/qgm2006/scientific.nhtml
PoS(HEP2005)414 - hitp://pos.sissa.it//archive/conferences/021/414/HEP2005 414 pdf

Jet Quenching (GLV) - hep-ph/9907461

Jet Quenching (BDMPS) - hep-ph/9607355

Jet Quenching, Jet Shape & Jet multiplicites (SW) - hep-ph/0310079
Jet Quenching & AdS/CFT - hep-ph/0605178



http://www.sinap.ac.cn/qm2006/scientific.html
http://pos.sissa.it//archive/conferences/021/414/HEP2005_414.pdf

Zalozni snimky
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Fazovy diagram jaderné hmoty
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QGP - pohled do minulosti ...
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All Towers

Entries 4096
Mean x -0.02523
Meany 3.104
RMS x 1.944
RMS y 1.815
"2 Integral 1.416e+04
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Presampler Barrel em. The whole calorimeter

Average Hijing
background
(around 3 GeV)

Population
of different
layers
(100 events)




v

Presampler

Pythia pp-jets

Population
of different
layers
(an example)

process:
qq — WH(120) — pv,




Heavy lons at the ATLAS detector, few numbers

RHIC LHC

p-p Au-Au p-p Pb-Pb

Top Energy 0.1 0.25 / 2.76

(TeV/nucleon)
Average luminosity 1031 1026 1034 1027
(cm?s)
<dN_/dn> =600 200 | 23200
Presampler 0.69

Barrel em. calorimeter 1.87

End-cap em. calorimeter | 2.14

i (0]
Tilecal 0.37 SES ek
T (0]
LAr end-cap 0.57 = 0%
TRT -

Forward calorimeter 0.17 -
Inner detector

The whole calorimeter 2.91
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