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— Particle Spectra
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Data needed for "first" physics ev 27

1-2 days to 1-2 weeks
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Detector Acceptance
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A Large lon Collider Experiment
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% Silicon Pixel \.__\- -

$ Detector X

- Silicon Pixel Detector (SPD) S
— Two innermost layers of the ITS .
— Radii of 3.9/7.6 cm (|n| < 1.4/2.0) \
— 9.8 M channels run603{)5 ev163
— MB trigger (Fast OR)
— Tracklet: 2 points + vertex

— Very efficient down to p; ~ 30 =
MeV/c _ DFLM _______________ __________________ .................. — ........

~ Nominal acceptance 99% N i
+ but~10 % need hardware fixes s L g5 |
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% Time Projection
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O

g

Minimum Bias Trigger

« Two arrays of segmented scintillator counters located in
forward direction (VZERO)
— Trigger bits: VO_A, VO _C

« MB1: SPD or VO_OR MB2: SPD and VO_OR
MB3: SPD and VO_AND

31-37 s C>J\1'07 o=
5, N N
'S u.a: g u.a: o
E N —&— non-diffractive — B # o —%— non-diffractive
Lu 0.6_ —=— single-diffractive m 0.6_ —B— :ingtl:la-dcilfff:ac:itve
L double-diffractive L ouble-diffractive
© o4 900 GeV Pythie O oa T 900 GeV Pythia
o - . . o L . .
o - full detector simulation o f = full detector simulation
= MB1 trigger = L MB1 trigger
00— 2 & s 8 10 T T T)
charged multiplicity in [n| < 1.5 ch. multiplicity in full phase space
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» Pseudorapidity density dN,/dn

* Multiplicity distribution

* Momentum distribution dN_,,/dp-
— Unidentified & ldentified

« Correlation <p;> vs. N, still

unexplained
* Physics aims
— Study of energy dependence

— Describe collisions at a new energy,
tune MC generators, understand
underlying event (soft QCD)

— Reference for Pb+Pb

First Physics with ALICE - Jan Fiete Grosse-Oetringhaus
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First Measurements
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dN._,/dn SPD +

TPC
* Measurement

Calculate AN, _ Tracks in 77-bin

[=]

r

ﬁ’nn E{:tﬂ

[T

t o
correc

Correct for dn7 Events

— Acceptance, tracking efficiency
— Decay, energy loss, stopping

— Vertex reconstruction efficiency/bias,
trigger efficiency/bias

— Low momentum cut-off

dN../dn | , - o of pp not measured
yet at 900 GeV
— Expected similar to ppbar at 900 GeV

— QGSM/DPM (Pomeron exchange):
very small difference of 0.1 - 0.2%

— Models involving odderon exchange
may give larger difference
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Tracking
efficiency
correction

25 -20 15 -10 5 0 5 10 15 20 2
vtx-z (cm)

- ISR inelastic
—&— UAS5 inelastic
-=-UA5 NSD
= UA1NSD
-~ P238 NSD
—&— CDF NSD
- Pythia NSD
- Phojet NSD
— In(s) fit

C N

Vs (GeV)



I%I Systematic Uncertainties

$ for dN_,/dn (SPD tracklets)

day-1 ultimate
Track-to- | Material Budget (2 % radiation length) negl.
particle | Trackiet Selection (Ad cut) <1%
correction
pr cut off negl.
Particle Composition negl.
Vertex + | Cross sections | correcting to INEL 2 % <1 %**
Trigger of process types correcting to NSD 8 % <1 %**
Global Misalignment neqgl.
Miscalibration ?
Beam-gas/Pile-up ?

** assuming rel. x-sections determined with 5% precision
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/s 900 GeV

UA1: NSD events
€ Multiplicity 3
25 1: B
ZV : o 3, N

P [ 500 Gev

* Measurement Sl
/\%Hl% ‘w@%@%
« KNO scaling % 0o %

: £
— Multiplicity distributions at all energies fall - ﬁgﬂl};
on one curve when expressed as 10°: 2
z .= n/<n> -

- Systematical error of 11% not shown

— Broken at 900 GeV (UA1, UAS) in full N T Y- X Ty Y 3
phase space, valid in limited n-intervals uas 900 cev N /ENIRP<IR R | < 2.5

— Remains only valid in |n| < 1 for soft & —
events at 1.8 TeV (CDF) 0 Shi<os].
. . : L | < 1.
« Negative binomial distributions (NBD) i hi<ao
— Up to 540 GeV in full phase space (ISR, 10% /4 T
UAS) i
— At1.8 TeVonly in |n| < 0.5 (CDF) O 10°4
* Two-component model | IR __
— Combination of 2 NBDs (representing soft ~ 10*=/ A l [\
and (semi-)hard part of the collision) i E;imomymﬁsﬁcal \EL{ )
— Works up to 1.8 TeV 10°6 50" 20 60" 80" 00 20 1o
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Multiplicity S35

~.* Measurement

Events with multiplicity N

P(N) =
(N) All events

Efficiency, acceptance:
resolution wider than bin size
- bin flow = Unfolding

Unfolding Methods

— X2 minimization, ,
M_-> R U
XZ(T):Z [ m Zt tm t}
m em

— Bayesian unfolding
(based on Bayes’ theorem)
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% Unidentified p-

* Spectrum %

« TPC tracking

— Calibration with laser
tracks + cosmics

— Alignment ongoing

— p; resolution ~ 10 % @
10 GeV/c (without

calibration) -
* prupto~20GeVic =

quickly accessible with
~ 150 k events
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A Identified p; % .
~ Spectrum

. TPC calibrated for PID m—————
with Krypton and laser > 130 CL:Jsters

||||\||||
8505 07 08 09 1

Ratio dE/dx

N A P T
J 12 13 14 15

— Applied on cosmics

* dE/dx resolution upper/lower half of TPC

G ~5.7%

- Particle identification ol | 1) ——
good at py <1 GeV/c e  5Mcosmic events |mer %) e
hd ! et E y . RMSy 1587 || —70

~ 20.000 events sufficient - “| | | ..
for this region O L \ 50
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Proton + detector collision
11.09. run 58338 ev 27
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% Summary

b

* ALICE can measure with a few days of data basic
properties of p+p collisions from 900 GeV to 14 TeV
— Down to very low p; (~ 30 MeV/c)
— Particle identification is available over a large momentum range

* ALICE's measurements will describe p+p collisions at a
new energy
— Characterization of the underlying event
— Tuning of MC generators
(e.g. Pythia and Phojet differ significantly at 14 TeV)
* And much more to come...(in p+p)

— Baryon transport,

Strangeness, resonance  Friday morning:
production, femtoscopy, ALICE Status and Potential (J. Schukraft)

heavy flavor, jets, ... ALICE Commissioning (S. Chapeland)
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