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= LHC : factor 30 in vs,, with respect to RHIC

Collision Parameter RHIC = LHC
v (GeV) 200 5500
e (GeVAm?) 0.8 0.375
Initial T (MeV) 300 =~ 600
Freeze-out volume (fm?) ~ 108 ~ 1P
Life time (fm/c) 0375 | ~ 10— 15
dv ./dn 850 2500

f

® Hotter, bigger, longer-living QGP
® Chiral symmetry restoration ?
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® Complicated matter
+ We don't discuss that now

® Should have an effect on particle properties
¥ Resonances
. ] 5 mean : 894+ 2 MeVI/c?
+ Short life-time width : 53 + 5 MeV/c?

+ Decay in the fireball

+ Expected spectral shapes :
modification if symmetry restored !
* Mass, width

n bkg)

ss (GeVie %)

® We should be able to detect these effects W|th a good
trajectography-based detector (STAR, ALICE...)
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® Very sensitive to late hadronic medium
® Re-scatters and re-generates

Daughter momentum changed:

signal lost
A

g‘&tcmzm

Quasi-elastic interaction:
resonance regenerated in fireball
A

A "‘\ 7l
Rescattering /

-7

Spectral
modification

detection isn't an
easy task

g
Recombination ”?JQ Y
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® Trigger resonances created from di jets !
+ — away side jet will cross the medium
*+ — associated resonances decay in symmetry-restored medium

" Need:
+ Jet reconstruction capability
+ Low-momentum tracking
+ PID

— ALICE is the
experiment able to
search for such a
signal
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K* > KT
¢ — KK
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® K*and @ resonances considered so far
¥ |dentified via hadronic decay modes

B two resonances considered so far :
+ K*0(896) —» K+mr- , K-1r+
» $(1020) — K+K-
¥ |nvariant mass spectra
+ Yield
+ Spectral properties
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| generated primary h+h-: projection on A¢ |
¥ pp (dijet) production st -
30000 — +
+ UA1 jet finder ool h
» most of the time only 1 jetis === -
reconstructed (EMCal) 0
* no dijet selection mp——" Tm—e—T T
- second jet can be anywhere in n R
| generated primary K*: projection on A¢ | | generated primary ¢: projection on A¢ |
soo;— JrJr E 1[
500;_ K* soz— J{ ¢
3003— f t E_ J[ J{
- + s o
u ++ ++ st +++++ 20— J( JrH
N STk o i Wﬁﬂ W it +++++++ H“ P 4
A 0 1 2 ':a""-'."a'qJ “"-1""0""1 7 3HH4H,3I¢

\ Reference axis = triggered jet

(most energetic if >1)
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200k 1-jet events

m K*0(896) — K+m- , K-m+ BR~67%

MC K* vs P;

| K* inv. mass spectrum|

0 L. 0.12— o
C . _m —=— Near_Side TR - i
C :I_='=;:— - —5— Side_1 C ..dll"-'- .q-_lﬁ-u-. : :i.:laer_:lS e
- —_-__._ L : Away_Side 01— o = —s Away_Side
i g g - Side_2 N >, —=— Side_2
— - —a— _
== s E - 'D.OS_ .
- _ = g — ]
- e T e B
10— = e .
= =.= e 0.04— =
— by C
i T, . uozz— .
. ey L
C | I ! I N L5 Lo, L T T T T T
0 1 2 3 4 5 [§ 7 8 9 10 9s 0.7 0.8 0.9 1 1.1 1.2 1.3 1.4

pT (GeVic)

Inv. mass

R. Vernet — Resonance production in jets Etretat, 16/09/2009



P
\%EEINEPB
® $(1020) — K+K- BR~49%

200k 1-jet events

MCovs p, | ¢ inv. mass spectrum|
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Multiplicity in away side much lower
What gives a di-jet selection ?
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required

u 2 jets reconstructed
+ back-to-back (A¢$p=180°+45")

| K* inv. mass spectrum|

® Now near side jet AND away side jet

[ ¢ inv. mass spectrum|
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® — statistics drop ; signal still visible and
significant

ch jet to be defined
\
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® Now near side jet AND away side jet required

u 2 jets reconstructed

* back-to-back (A¢$p=180°+45°)
25k dijet events

| K* inv. mass spectrum| | ¢ inv. mass spectrum|
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® — statistics drop ; signal still visible and significant

S But this is pp...
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Yields for 1 dijet event

o

Pb+Pb

\
P

® No clear idea at the moment
+ Issue in ALICE software (Hijing dependent) are being solved

" Wecantrya S|mple scaling from t
background

......... —#— Near_Sidi

F el M —= Side_1

uan » 'la._'-__ﬂ;_:' —=— Away_Sid

- |—=— Side_2
- R
o anansrnef® Sagagfitegsannanagnay Satfggaiag
..
L
P
1
5_ oo
E L mEeE" g
= L L - ™
E . -‘.
of- * .
: -
: [ 3
_— -
; s
0 Tug
E E
E .
F = aEg
E L
E e
X

Y &
\EEINEF‘B

ne Hijing combinatorial
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® No clear idea at the moment
Issue in ALICE software (Hijing dependent) are being solved

® We can try a simple scaling from the Hljlng combinatorial
backgrgund — i s e
Yields for 1 dijet event - I S ii L:Id ;f“i
IR 2 S B S
7 SN = e W b s
T
T £

No track quality cut scenario (these plots) : # events PoPb >108!
Tedious track selection study to be performed

Specific trigger needed

Rely on 1-jet events (better statistics) ?

y
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® Analyse code jet+resonance
+ Validated in pp
* Under investigation in PbPb

= PbPb data will be tricky

+ Relevant cuts should help a lot
« Track quality, PID
» Vertex selection, DCA

+ Need to integrate background estimators and subtraction
methods

m Use other jet finders (fast-k. in progress)

® Definitely not a first-day analysis

i/
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" pp:
+ LHC08d8/30015,6,7.,8
+ ~3800 files = 760k events

® Jetreco
+ UA1 jet finder
+ Min jet energy = 15 GeV
+ Output : AOD jets + mcinfo (AlIAODJet + AIAODMCParticle)

|/
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