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x High pr7 partons produced in:hard interactions in the
initial phase of the collision:..

1 he scope

x Exploit jets at LHG energies:

" understand and characterise the probe

x ..Undergo multiple interaction inside the collision
region prior to hadronisation

= . probe the medium created in the collision

Y.S.@Wuhan, May 2008



At LHC, hard scattering dominates the
particle production ...

LO p+p y=0

- —— (h*+h)/2 /s = 5500 GeV .
‘ 66 Bl x |Nclusive pr spectum  of

h*and n°, n) —

<k,”> = 1.8 GeV*
Q*=p?

w Particle correlations —

Y.S.@Wuhan, May 2008



At LHC, high pt jets and direct photons are
abundantly produced

—
GeV/
> 20 100 500, Pgev/d

100 7/ event 1/-event 100K/ year

= |nclusive jet, di-jet,; photon spectra —

x Fragmentation function, photon tagging —

x Underlying event in pp (low pr tracking and PID
capabilities of ALICE) —

Y.S.@Wuhan, May 2008



RunNNing scenario

x  2008: no trigger, h* only
x pp@10 TeV, Lin=? =5x10% events

x 2009: jet trigger (TRD), photon trigger (PHOS), h® only
x pp@14 TeV, Lin=10pb!

x  AA@5.5 TeV, Lin=" — enough-events for complete soft physics
program

x 2010 entering the standard years of running: h*, h°; jet trigger
(TRD&EMCAL), photon trigger

x pp@14 TeV, Lin=10pb’

x AA@5.5 TeV, Lin=0.7nb’

Y.S.@Wuhan, May 2008



1he Instrument

ALIC

Y.S.@Wuhan, May 2
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INstalled tor the first

ALIC

ST s s
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Installed for the first run
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First pp physics at 10714 [eV

x |nclusive charged and neutral hadrons and direct photon
SpeCtru m : PYTHIA 7° at 14TeV p+p collisions

£l ~—PYTHIA CTEQS5+ATLAS-Tuned 14TeV p+p

—\~\— PYTHIA CTEQ5 No-Multi Scat 14TeV p+p

x Baseline for AA

Ed’c/dp® (pbGeV23c?)

x pQCD test, underlying event
x gluon PDE and EFE of gluon jets

Outgoing Parton

3
PT(hard) 10

Proton /?ﬂ~}7 AntiProton

BN i“ i
AR ‘,"‘( nderlying Event

10?

10

Underlying Event

1
0 5 10 15 20 25 30 35 40 45 50

pT(GeV/ c)
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First pp physics at 10714 [eV

x |nclusive charged and neutral hadrons and direct photon
Spectrum;

Estimation of pion production in pp collisions at 10TeV Estimation of photon production in pp collisions at 10TeV

s g

dN“oldpt (counts/GeVic)
dN""'Idpt (counts/GeV/c)

A
4 a
H &

S i e e i i i i i iiEiiavii .S .

4 4
H A 4
: A&

Conversion electrons
from charged tracks

f
e e
A R

0102 03 04 050607 08 08 1
Y.S.@Wuhan, May 2008 M, [GeV]
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First pp physics at 10714 [eV

x |nclusive jet spectrum;

= Minimum bias trigger
x 5 x10°% events

x 1= only

ZF NORM. UNCERTAINTY

Y.S.@Wuhan, May 2008



Putting the probes in the medium

® |dentify the particles in the high multiplicity: environment
® Find the jet in the background of the underlying event
x  Standard algorithm-have to be modified (Ewe=1.9 In R <1)
x Smaller cone size (R< 0.4) and pr cut
x Subtract UE energy determined outside the jet area

x  Study how the medium modifies the probes: Raa, Rcp oOf
single particles, hadron-hadron, y-hadron correlations

Y.S.@Wuhan, May 2008
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INnclusive jets in AA

x First PbPb @ 5.5 TeV: h#, low luminosity (L<50ub1): pr reach
IS

» With h® and trigger; pr reach can be extended to

op @ 14 TeV; 50 pb!
PbPb @ 5.5 TeV: 0.5 nb:’

Need EMCAL trigger for
reference data

40 60 80 100 120 140 160 180 200
E™" [GeV]

Y.S.@Wuhan, May 2008 17



Reconstructed jet spectrum

x Statistics of one month of PoPb running

Generated Spectrum
——— Charged jets, background free
+ Charged Jets, full simulation

=
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=
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w

Y.S.@Wuhan, May 2008

ALICE Preliminary - Mid-rapidity (p+p & Pb+Pb ;\[s,.. = 5.5 TeV)

UA1 Cone algorithm
R=04,p]"=2GeVic
EMCal acceptance

' t':.‘.‘ Charged + neutral particles

"
’n_.

>
)
O
©
7
2
-
c
L
+H

Full GEANT3 simulation

- ® Pb+Pb: HIJING + PYTHIA mixed
p+p: PYTHIA

S e e 0 3 8 0 0 0 e A A N A A

h* + hO
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Jets probing the medium in AA

= Jets probe the entire medium
®  Tiormation ~ 1/Q << Taap
x History of medium interaction imprinted in jet structure
x High pl partons undergo multiple interaction prior to fragmentation

® |0 particular energy loss induced by gluon radiation

Y.S.@Wuhan, May 2008
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Medium moditication

x [he evolution of the parton
shower changes: gluon
radiation, broadening,
multiplicity

x [he fragmentation process
might be modified

x Measure energy loss ano
phase space distribution of
radiated energy over a wide
range of jet energies

Y.S.@Wuhan, May 2008

T, dN,/dv, <a> ™\

=
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-
«
N
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—~
o
«
=
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Medium modification observables

® Decrease the pr of leading particle:

® |ncrease number of low: P particles:

x |ncrease of jr (momentum transverse to jet axis), lbroadening
of jet, out of cone radiation:

® |ncrease di-jet imbalance and acoplanarity:

x  New sources of high pr photons:

Y.S.@Wuhan, May 2008
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Jetl fragmentatlon function

* OPAL, V5=192-209 GeV
14 | __in v wcuum, E;., =100 GeV

. * TASSO, Vs=14 GeV |
0 ___ in vacuum, E;, =7 GeV . SearCh for dll

8 | —-- in medium, E;,=7 GeV
6 (low pT)-
) particles, rather than
; for the high pr
guenching
I | 1 | - I | I
100 50 10 Taseatisesess, 0.2 0.1 Ejt = 100 GeV

o1 (GeV/c)
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Soft underlying event

x |n heavy-ion the high multiplicity: soft background hides
the medium induced: soft jet-particles enhancement

W
3
<
°
]
3
<
-

x Understana
= packground subtraction

= relative jet energy calibration
npp @ 14 TeV and AA
@ 5.5 TeV

Y.S.@Wuhan, May 2008 23



Medium moadification factor

/N AN | d&

jet

/N dN"™ | dE

jet

x - Robust signal, but:
underestimation (R, pre¥) of
jet energy biases z=p1/Ejet
toward lower values

RAA (‘f::) =

ey
&)

Ideal R=1.0 pt=0.0

S

x - Need complementary
measurements:

A EMCAL + tracking R=0.4, pt=1.0

Annual ALICE run statistics
<E,nput>~1 75 GeV

Pb+Pb 0-10%: <g>=50 GeV2/fm

Q.
+
Q.
_—
R
o
-
% 3.5
2
o
+
e
o

& .

N
o

x Jet shape (out of cone
radiation)

N

-
$))

-

x Jet Baa

o
o

x  Calibrated jets (y—jet)

Y.S.@Wuhan, May 2008
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Get the jet energy right

» Tag the jet with the direct prompt photon emitted back-to6ack
x Solves the jet energy calibration problem
x (Gives access 1o low energy:jets: Eiet < 50 GeV/c

x Measure the jet fragmentation function of the photon-hadrons
imbalance distribution

x  One can also tag jet with isolated high pr hadrons (hard
fragmentation)

Y.S.@Wuhan, May 2008
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Photons generated by the medium

Photons for Pb+Pb at $"*=A x5.5 TeV

' | — o frOM jets through QGP
t - - [)m(t ph otons
" | === Bremsstrahl mng

* Thermal photons

D ————————————————— e ——————————————————————————————————— ettt

8 10 12 14 16 18 20
1 [GeV]
—_— s
Thermal Bremsstrahlung & Gonversion pQCD

Y.S.@Wuhan, May 2008
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Photons generated by the medium

~ 020000000 \—————— “ 00

e esTeeTe 800030000
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Conclusions

» First high pt physics in p+p
x |nclusive h%, hY and jet spectra
x Underlying event: ALICE unigue: contribution

x A new regime: High- multiplicity-events
= [N Po+Pb
x Jets can be reconstructed against the large background

x  ALICE ideally suited 1o study modification of jet fragmentation down to
low ¢, Including PID

x Complemented by y-jet correlations in the region 20 GeV< Ei< 50 GeV

® [he rich world of photons

Y.S.@Wuhan, May 2008
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