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RHIC data -
e At the LHC?
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Motlvatlon Jet and Ridge

ds Au 0-10% STAR preliminary Tf”._‘“xh  [n dt+Au peak narrow in A(D AT]
nuel 51)(1!9/04 074 e xf‘““-x trigger
- S d+Au > even for small p "

* Long-range pseudorapidity
(Am) correlations observed by
STAR 1n AutAu at intermediate

Pr
* Significant contribution to the
T Rivaue near-side yield in central Au+Au
Au+Au 0-10% STAR prellmlnary . ,\/SNN - 200 Gev at intemlediate p T p trigger
" T 2u)

g 4705"'3_'<p <4 Gev e b
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* Yield/trigger — number of
particles in p, *** range

associated with trigger particle
with p. "¢ range
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Motlvatlon Jet and Ridge
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* Long-range pseudorapidity
(Am) correlations observed by
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Au+Au near-side yield in central Au+Au
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Method: Yield extraction

e Ridge previously observed to be independent in Arn in Au+Au

* To determine relative contributions, find yields for near-side (-1<A®<1),

take A® projections n Au-+Au 0-10% STAR preliminary nucl-ex/0701074
h+h T
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e Ridge previously observed to be independent in Arn in Au+Au

* To determine relative contributions, find yields for near-side (-1<A®<1),

take A®D projections in Au+Au 0-10% STAR preliminary nucl-ex/0701074

e -0.75<An<0.75 Jet + Ridge

| An-de.hirigger20<p <10 hassociated 1540 <p . 0-60% centrality |'

1.
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Method: Yield extraction

e Ridge previously observed to be independent in Arn in Au+Au

* To determine relative contributions, find yields for near-side (-1<A®<1),
take A®D projections in Au+Au 0-10% STAR preliminary nucl-ex/0701074

h+h
e -0.75<An<0.75 Jet + Ridge
e 0.75<|An[<1.75 Ridge

.,:z_ ______________ ______________ ‘+ _______________
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Method: Yield extraction

e Ridge previously observed to be independent in Arn in Au+Au

* To determine relative contributions, find yields for near-side (-1<A®<1),
take A®D projections in Au+Au 0-10% STAR preliminary nucl-ex/0701074

h+h
e -0.75<An<0.75 Jet + Ridge
e 0.75<|An[<1.75 Ridge

* Jet = (JettRidge) —
Ridge*.75/1.0
* Ridge = yield from
-1.75<An<1.75 — Jet yield

 Flow contributions to Jet
cancel

« v, independent of n for Ini<1

* Phys. Rev. C72, 051901(R) (2005), Phys. Rev. Lett. 94, 122303 (2005)
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Method: Yield extraction

e Ridge previously observed to be independent in Arn in Au+Au

* To determine relative contributions, find yields for near-side (-1<A®<1),

take A® projections n Au+Au 0-10% STAR preliminary nucl-ex/0701074
h+h
e -0.75<An<0.75 Jet + Ridge
 0.75<AN<1.75 Ridge ~ §+0T%0 oo
» Jet = (Jet+Ridge) — 3 :jg
Ridge*.75/1.0 =
* Ridge = yield from ifﬂ -
-1.75<An<1.75 — Jet yield 5
* Flow contributions to Jet 49 2 T s
cancel

« v, independent of n for Ini<1

* Phys. Rev. C72, 051901(R) (2005), Phys. Rev. Lett. 94, 122303 (2005)

e 3.0<p, "<6.0 GeV/c; p»*>1.5 GeV/c unless otherwise stated
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Extent of Ridge in An
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= Jet |
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* Ridge yield approximately independent of An in STAR
acceptance

— PHOBOS (arXiv:0804.3038v3) showed independence on An out to An =4

o Jet-like increases with p_"¢*", Ridge roughly constant

T ,
Christine Nattrass (STAR), Prague, February 5, 2009 5



The Jet

Au+Au 0-10% STAR prelimina
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p."¢¢*" dependence

62 200
0.16 - * d+Au
0_14_—0 ] Cu+Cu
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o Yields similar for d+Au, Cu+Cu and Au+Au at same S\N

e Pythia 8.1 describes trends 1n data up to a scaling factor

— Gets energy dependence right — this 1s a pQCD effect

— Stronger deviations at low p. "¢, as expected

J. Bielcikova (STAR), arXiv:0806.2261/nucl-ex
C. Nattrass (STAR), arXiv:0804.4683/nucl-ex
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 What can Pythia tell us?
— Higher z_ (lower jet energy) in 62 GeV for same p. "™

pTHatMin = the parameter in Pythia for the minimum transverse momentum in the hard subprocess

Christine Nattrass
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 What can Pythia tell us?
— Higher z_ (lower jet energy) in 62 GeV for same p. "™

pTHatMin = the parameter in Pythia for the minimum transverse momentum in the hard subprocess

Christine Nattrass



pTassociated dependence

3.0 <p e < 6.0 GeV/c
107
Q. -
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T | e 200
j02 * d+Au
% - O [0 Cu+Cu
B ® B Au+Au
- PYTHIA 8.1 *2/3
10-3 | I I I | I I I I | I I I I

* No system dependence
e Pythia 8.1 slightly harder than data

e Diverges slightly from Pythia 8.1
at lower pTassociated

Christine Nattrass

ass%bsialled | 3
P; (GeV/c)

-

Inverse slope parameter \

Vs =62 GeV Vs _ =200 GeV
Cu+Cu 317+26 445 + 20
Aut+Au 355+21 478 + 8

d+Au 469 + 8
417+9 491 + 3

\\ Pythla

Statistical errors only

/




dependence
part p i | ' , l
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* No system dependence
o Some deviations from Pythia 8.1 with increase in N

— Incomplete Ridge subtraction?
- Jet modification at low p_?

Christine Nattrass (STAR), Prasue, February 5, 2009



Jet composition
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C. Nattrass (STAR), arXiv:0804.4683/nucl-ex
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e Baryon/meson ratios in Jet in Cu+Cu and Au+Au
similar to p+p for both strange and non-strange

particles

Christine Nattrass (STAR), Prasue, February 5, 2009




The Ridge

Au+Au 0-10% STAR prel|m|nar

o 4707 3<pt trlgger<4 GeV
£ 5 4607
4107
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Ridge vs N o
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» No system dependence at given N

J. Bielcikova (STAR), arXiv:0806.2261/nucl-ex
C. Nattrass (STAR), arXiv:0804.4683/nucl-ex
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Ridge vs N o
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» No system dependence at given N

e Ridge/Jet Ratio independent of collision energy

J. Bielcikova (STAR), arXiv:0806.2261/nucl-ex
C. Nattrass (STAR), arXiv:0804.4683/nucl-ex
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Ridge yield vs. p, "¢ in Au+Au "7
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e Ridge yield persists to high p, e
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Aus+Au 0-10% STAR preliminary.

Ri dg € yield VS. pTaSSOCiated in Aut+Au i
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e Spectra of particles associated with Ridge similar
to inclusive
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Ridge composition
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M. Lamont (STAR), J.Phys.G32:5105-S114,2006
J. Bielcikova (STAR), v:0707.3100 [nucl-ex]
C. Nattrass (STAR), arXiv:0804.4683/nucl-ex

p*="* (GeVic)

2.5

1.5

0.5

-0.5

— + -
[P+ p/n+n & AuAu 200
" Suarez, QM08 il dAu
L & pp
: %:% Jet
» {3 Ridge
B - Qi
- Ll ey ‘}J
N ek HH é
I ——
— HH - ————
# T et _‘_¢d:'
| Eo}}ﬁéoﬁfoﬁfow;;ﬂ: i e G e
l S
-STAR Preliminary
_AL.+.|'-‘|Lu 200 ISE'..-' ?Llln IV | | | | | |

1 15 2 25

3

3.5 4 45

e Baryon/meson ratios in Ridge similar to bulk for both
strange and non-strange particles

Christine Nattrass (STAR), Prasue, February 5, 2009
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Conclusions: RHIC data

e Pythia describes data well

- Scaling factor needed but Pythia 8.1 is not as tuned as earlier

J ¢ versions
€ — Energy dependence in Jet-like yield 1s pQCD effect
— Trends for p. e, p_*** dependence right
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Conclusions: RHIC data

e Pythia describes data well

- Scaling factor needed but Pythia 8.1 is not as tuned as earlier

J ¢ versions
€ — Energy dependence in Jet-like yield 1s pQCD effect

— Trends for p. e, p_*** dependence right

~. « Particle ratios similar to p+p

* No system dependence
— Jet production mechanism dominated by fragmentation

* Jet-like yield agreement between different systems,
with scaled Pythia

— Simulations can be used to approximate z_distribution for
comparisons of data to models?

e Extensive data on Ridge
...but what 1s 1t?




Models: RHIC and LHC
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Naive assumptions from data...

O Cu+Cu 62 GeV
® Au+Au 62 GeV
3.5 [LICu+Cu 200 GeV
£ M Au+Au 200 GeV

Ridge/Jet

STAR Preliminary
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* Ridge/Jet roughly independent of collision energy for the same
kinematic cuts
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Naive assumptions from data...

4.5
45 OCu+Cu 62 GeV o o surCu b2 Gev
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* Ridge/Jet roughly independent of collision energy for the same
kinematic cuts

o Spectrum of particles in Ridge falls off rapidly with p_
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Naive assumptlons from data...
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* Ridge/Jet roughly independent of collision energy for the same
kinematic cuts

o Spectrum of particles in Ridge falls off rapidly with p_
e Ridge roughly independent of p,_ e
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Naive assumptlons from data...
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Ridge/Jet roughly independent of collision energy for the same

kinematic cuts

Spectrum of particles in Ridge falls off rapidly with p_

Ridge roughly independent of p_"ee

Dominant errors are systematic due to v_
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Naive assumptions from data...
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* Ridge/Jet roughly independent of collision energy for the same
kinematic cuts

o Spectrum of particles in Ridge falls off rapidly with p_
e Ridge roughly independent of p,_ e
 Dominant errors are systematic due to v,

e Atthe LHC, the Ridge should naively be the same size as at RHIC
for the same kinematic cuts...
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Naive assumptions from data...
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* Ridge/Jet roughly independent of collision energy for the same
kinematic cuts

o Spectrum of particles in Ridge falls off rapidly with p_
e Ridge roughly independent of p,_ e
 Dominant errors are systematic due to v,

e Atthe LHC, the Ridge should naively be the same size as at RHIC
for the same kinematic cuts...

 BUT background will be higher, so unless v_1s much smaller than
at RHIC, the background may make measurements unfeasible

Christine Nattrass (STAR), Prague, February 5, 2009 19



Models

e Radial flow+trigger bias

S. Voloshin, nucl-th/0312065, Nucl. Phys. A749, 287
C.. Pruneau, S. Gavin, S. Voloshin, arXiv:0711.1991v2
E. Shuryak, Phys.Rev.C76:047901,2007

— At RHIC:

-1 0 1
 Works for one set of kinematic cuts in central Au+Au at 200 GeV

e Need more detailed comparisons (energy dependence)
e Model needs some refinements (momentum conservation)

An
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Anisotropic plasma, P. Romatschke, PRC,75014901 (2007)

— At RHIC: So far unable to make enough Ridge
without Radial flow+trigger bias

An

-1 JFS + broad

Christine Nattrass (STAR), Pra


http://arxiv.org/abs/0711.1991v2

Models

e Radial flow+trigger bias

S. Voloshin, nucl-th/0312065, Nucl. Phys. A749, 287
C.. Pruneau, S. Gavin, S. Voloshin, arXiv:0711.1991v2
E. Shuryak, Phys.Rev.C76:047901,2007

— At RHIC: ol

e Works for one set of kinematic cuts in central Au+Au at 200 GeV
* Need more detailed comparisons (energy dependence)
e Model needs some refinements (momentum conservation)

- At LHC:

 Predicts a specific relationship between radial flow and the Ridge
e Higher radial flow at LHC? — larger Ridge

e Plasma 1nstability

QCD magnetic fields, Majumder et al,Phys.Rev.Lett.99:042301,2007
Anisotropic plasma, P. Romatschke, PRC,75014901 (2007)

— At RHIC: So far unable to make enough Ridge
without Radial flow+trigger bias .

An

- At LHC: No quantitative predictions o 11

-1 JFS + broad
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M O d e 1 S Vacuum Static medium: Flowing medium:
(reference) Broadening Anisotropic shape
e Longitudinal flow
Longitudinal flow, Armesto et al, PRL 93 (2004)

— At RHIC: Problems due to An width AHE?PRL
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Conclusions: Models

e Several models available

 Need more quantitative
comparisons

* Generally expect the Ridge

e Can 1t be measured?

ue, February 5, 2009
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