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Creates a baseline for
heavy-ion collisions.
e Differential cross
sections

Helps in establishing
underlying event
structure.

* Mean p;

* Integrated yields
Constrains QCD-
inspired models (eg.
Pythia and Phojet).
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Motivation

Daughter momentum changed:

impossible to reconstruct inv. mass

4 7

" / resonance re-generated in fireball
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What will be shown?
| Particle | Lifetime(fm/c) | Energypp(TeV) |  Results

K*0(892) ~4.6 7 TeV p;spectrum
Mean p;

¢ (1020) ~51.4 7 TeV p;spectrum
Mean p;

2* (1385) ~6 7 TeV Mass and Width
p;spectrum
Mean p;
Particle ratios

p (770) ~1.5 7 TeV Invariant mass

¢ (1020) ~51.4 2.76 TeV Differential cross-
section

$/m
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p; range with 3o separation

ALICE

Two methods of

EMCAL,

particle identification: oo
dE/dx (TPC) and TOF,. =
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Resonance reconstruction

Mesonic resonances
@ (1020) D K+ + K
K* (892) = mt + K

p (770) = " + U

* Reconstructed from
primaries and using
particle identification.

Baryonic resonances
' (1385)=> A+t

* A from weak decay.
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Slgnal extraction of  and K in 7 TeV

Peak fitted with a Breit-Wigner (K™) and a Voigtian (¢) + polynomial
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2* resonance extraction in 7 TeV pp

SR a0 a0
S ssf 2(1385)"—>An"  pp@7TeV ] 3 a5k 2(1385) —An"  pp@7 TeV |
2 % 1.2<p. <1.4GeVic 1 2 % 12<p_<1.4GeVic ]
© 30 |- T . o I3[ ]
3 [ ALICE 1 %..f ALICE ]
T 25| PERFORMANCE — € 25 - PERFORMANCE —=— Mixed-event subtracted
8 L - 8 E ---- Residual background ]
(@) 20; - . S S— - (@) 2 . -
- e oo w e R aliaii i i -~ Axt from A(1520)—An' 7
r .t 1 15 — i i .
15 -l h - Combined fit ]
E 35 1 1 E E
10 = —=— Same-event pairs 7 - :
. ] 05F 3
5 —s— Mixed-event background T e e = N
o ? ] 0 ot {*++++++++
obo v v v 1] E
13 1.35 14 145 1.5 1.55 05 1.3 1.35 1.4 1.45 15 1.55
invariant mass (Ax*) (GeV/c?) invariant mass (Ax") (GeV/c?)
o 1.44r ‘/‘(': 0.09 "
&) - + + c +
8 1a0F pp Vs =7 TeV 8 0.07E pp Vs =7 TeV
~ : ALICE ~ Tf ALICE
@ 1.41F PERFORMANCE < . PERFORMANCE
173 r 5 0.06
(4] 14EF 9/08/2012 = E 9/08/2012
> 14f = o005k
1.39F s
138  bsetass ¥ & & 004y 4y 4
8 N i L e
1.37F o
1.36F e Data 0.02 ? e Data
1.35F stat. uncert. only  PDG value 0.01F stat. uncert. only  PDG value
1-34 E 1 l 111 1 l 1111 l 1111 l 111 1 l 111 l 1111 l 111 1 l 11 1 o : 1 l ) - l 1111 l 111 l 11 1 1 l 111 l 111 l 1111 l 1 1 1
1 2 3 4 5 6 7 8 1 2 3 4 5 6 7 8
P, (GeV/c) P, (GeV/c)

Mass and width consistent with PDG values.
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Raw counts

p extraction is difficult due to the large number of overlapping components.
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p extraction in 7 TeV pp

10

X

n* w invariant mass fitting ALICE: pp Vs =7 TeV

Full fitting
—— p resonance
R ——  resonance

— f, resonance
/ —— f, resonance

K, decay

w three body
— K contamination
—— Background

23/07/2013 ALICE
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invariant mass GeV/c?

Work in progress.
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¢ & K" spectra for Vs = 7 TeV

e = (K04K) /2
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<p,;> as a function of mass

(p;) (GeV/c)
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Observe mean p; values above ISR.

Resonance mean p; in agreement with trend observed stable particles 1K etc.
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Spectra compared with MC predictions
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Better agreement between Monte Carlo and K™,
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Spectra compared with MC predictions
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2* particle ratios in pp

o
i 801  STAR, pp@200 GeV pp@7 TeV
[0 i . -
O _
E 60 - é i* PRELIMINARY
D_ L
- i o 3/ (x4)
40 - R
i ® -, ® Z/K (x500)
I ) ¢ ® 3 /x (x8000)
20 - ; # Thermal model
I ) ) ¥ (F. Becattini et al.)
O_ 1 IIIIII| 1 1 IIIIII| 1 1 IIIIII| 1 1 IIIIII| 1 1 L1 1111
102 10° 10* 10° 10°

\'s (GeV)

Good agreement with Becattini thermal model (arXiv:0912.2855).

Y. = 0.6, Temperature = 170 MeV
Also observe good agreement between STAR and ALICE.

Resonance Production in 7 TeV pp Collisions at ALICE
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At low energy ratio increases in pp and A-A.

At LHC energies we observe a saturation in pp.

Resonance Production in 7 TeV pp Collisions at ALICE
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¢ differential cross-section in pp \Is = 2 76 TeV
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* Extracted with no PID.
* Enables higher p; range.
* Results obtained used as reference to create R,, plots.
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¢/m as a function of p,

Iti I 1
+ 04 o — K'K’, pp, Vs=2.76 TeV
-‘FE %

— 0.35
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0.25 I

0.2

0.15

0.1

@p+p @ 7 TeV (ALICE), Eur.Phys.J. C72, 2183 (2012)

0.05 g Op*p @ 200 GeV, ¢/ =° (PHENIX preliminary)

¥ AP*p @ 62 GeV,q);‘nu (PHENIX preliminary)
ool v b b b b b b L

0 2 4 6 8 10 12 14 16 18
P, (GeV/c)

New 2.76 TeV points in line with lower energies.

QM
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Able to reach > 18 GeV/c with new points where the ratio ¢/m saturates.
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Conclusions

Mass and width of the £ consistent with PDG values.
¢ & K* in 7 TeV show same trend in mean p; as stable particles.

d & K* in 7 TeV also agrees with QCD-inspired models.

Strange Baryons appear to be less well reproduced by QCD-inspired models.

New ¢/m at 2.76 TeV go further in p; and show as saturation at higher p;.

p analysis is on going.

—
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Backup

Resonance Production in 7 TeV pp Collisions at ALICE

18



Double ratios for ¢/m compared with MC generators

IIII|IIII|IIII|IIII|IIII|IIII|IIII|IIII|II
L p+p @ 7 TeV (ALICE), Eur.Phys.J. C72, 2183 (2012)

—p+p @ 200 GeV, o/z° (PHENIX), PRC83, 024909 (2011) / PRL 91, 241803 (2003)
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((I) / ni))( TeV / ((I) / ni)2.76 TeV

o
©

06— e Pythia 7 TeV / 2.76 TeV

______________ Pythia 200 GeV / 2.76 TeV

IIII|IIII|IIII|IIII|IIII|IIII|IIII|IIII|II
0'40 1 2 3 4 5 6 7

P, (Gesﬂc)
* Difference between 7 TeV (ALICE) and 200 GeV (PHENIX) studied further.
* Double ratios used.
* Energy dependence observed, yet is predicted by Pythia.
* Datais within 10% of simulation.
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