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Abstract:

The ability of the ALICE detector to reconstruct the K*(892)° resonance in p-p collisions
at 14 TeV and in Pb-Pb collisions at 5.5 ATeV has been investigated. PYTHIA events
for p-p collisions and HIJING events for Pb-Pb collisions have been generated and
tully reconstructed. The K*(892)° was identified by its hadronic decay into 7K pairs and
through the invariant mass spectrum. The combinatorial background has been
evaluated by the event-mixing technique for the p-p events and by the like-sign
technique for the Pb-Pb events. In Pb-Pb events particular attention has been devoted
to the background estimation. Moreover the role of particle identification of the decay
products is discussed.



1 Introduction

The main motivation for studying heavy-ion collisions at ultrarelativistic energies is to
investigate the properties of the strong interacting matter at high density and temper-
ature. In-medium modification of meson resonances has been proposed as a possible
signal of a phase transition of nuclear matter to a plasma of quarks and gluons [1].
However, even in absence of a phase transition, modifications of the properties of meson
resonances can arise due to interactions of such particles and/or their daughters with
the fireball medium [2-3]. The typical lifetime of such resonances is a few fm/c, which
is comparable to the expected lifetime of the hot and dense matter produced in ultrarel-
ativistic heavy-ion collisions. Then the study of these resonances may give information
about its dynamics and its chiral property.

As the partonic system created in the initial stage of the ultrarelativistic collision
expands and cools down, it will hadronize and chemically freeze-out. After a period of
hadronic interactions, the system reaches the kinetic freeze-out stage when all hadrons
stop interacting. After the kinetic freeze-out, particles free-stream towards the detec-
tors. Study of short-lived resonances may also probe the role of the rescattering phase
between chemical and kinetic freeze-out. Resonance measurements are affected by two
competing effects. Some of them may not be reconstructed due to the rescattering of
their daughter particles. This effect depend on the time between chemical and kinetic
freeze-out, the source size, the resonance phase-space distribution and the hadronic
interaction cross-section of the daughters of the resonances. However, after chemical
freeze-out, pseudo-elastic interactions among hadrons in the medium may increase the
resonance population. This regeneration mechanism depends on the cross-section of
hadrons in the medium. Thus, the study of resonances can probe the time evolution of
the source from chemical to kinetic freeze-out and test different hadronization scenar-
ios [5].

Finally, the combined investigation of resonances with strange quark content, such
as the K*(892)° and ¢(1020) mesons, is also important due to the expected overall
strangeness enhancement in heavy-ion collisions [6].

The observation of such resonances is critical in heavy-ion experiments, because of the
large background originating from the high multiplicity and from detector limitations.
Among the most recent results, the NA49 Collaboration has reported an experimental
study of the ¢(1020), K*(892)" and A(1520) in Pb-Pb at /s = 17.2 GeV detected
through their hadronic decay channels [7, 8]. The ¢(1020), p(770), f(980), A(1232),
A(1520), £(1385), K*(892)°* resonances have been measured by the STAR Collabo-
ration at the RHIC energies [9-17]. Yields and transverse mass spectra of K*(892)°
produced in p-p and Au-Au at /s = 130 GeV and 200 GeV have been reported
in [18, 19].

Reconstruction of such resonances for Pb—Pb collision at LHC energies will be chal-
lenging due to the expected high multiplicity environment. Here a simulation study of
the K*(892)° signal in pp and Pb-Pb collisions is discussed. First results on this topic
were published in [20, 21]. The K*(892)° meson resonance and its antiparticle decay
into K'm, with a cr around 4 fm/c and full width I' = (50.7£0.6) MeV [22]. Their decay



products may therefore be considered as originating from the primary vertex as far as
the tracking is concerned. The selection of the K*(892)° decay channel into charged
particles is performed by the wK invariant mass spectrum. Great care has to be paid
in the background estimate.

In Section 2 the reconstruction procedure of the K*(892)° in pp collisions will be
discussed. Section 3 will present the results obtained for central Pb—Pb collisions. The
role of particle identification of the decay products will be analyzed in both cases.
Conclusions will be drawn in section 4.

2 Proton-proton collisions

In order to study the K*(892)° signal in pp collisions, a sample of 2 x 10> PYTHIA [23]
(version 6.203) pp minimum bias events at /s = 14 TeV was generated and fully
reconstructed; this amount of data corresponds to ~ 1072% of one year of data-taking
(2x10% events for a luminosity of 3x10%°cm2s™! [24]). A magnetic field of 0.4 T was
used for the L3 magnet. Particles were considered over the whole solid angle and in
the full momentum range. All ALICE subdetectors, together with the beam pipe, were
included in the simulation, and all physical processes were switched on in GEANT.

The average K*(892)° multiplicity, as generated by PYTHIA, is in the order of
1.7 per event (i.e. 3.4 for both K*(892)° and its antiparticle), whereas the number of
possible K7~ combinations is in the order of 70 per event. After the reconstruction
process the number of findable candidates (i.e. K*(892)° for which the pion and kaon
tracks have been reconstructed ) is about 0.02 per event and the K*7~ combinations
are reduced to about 1.4 per event. This strong decrease is due to several factors as:
the geometrical acceptance of the TPC (|n| < 0.9), the branching ratio of the K*(892)°
decay into charged Kn pairs (1/3 of K*(892)° decays into neutral 7K pairs) and the
tracking efficiency, especially for low momentum particles and for charged kaons which
decay inside the TPC volume.

2.1 Results for a perfect particle identification efficiency

We first assumed to have a 100% efficiency for particle identification (PID); the effect
of misidentifying the decay products will be discussed later. Under such conditions,
the true signal obtained from a proper correlation of the true 7K pairs is shown in
the left panel of Fig. 1. Both K*(892)° and its antiparticle were included in the plot,
by summing K*n~ and K~ 7" pairs. Fitting this peak with a Breit-Wigner function
gives a centroid at M = (897.6 £ 0.9) MeV/c?, and a width I' = (52.8 + 2.1) MeV/c?,
which are compatible with the standard PDG values (Mppg = (896.1040.27) MeV/c?,
FPDG == (507 + 06) MGV/CQ) [22]

The decay products from the K*(892)? are embedded in a sample of primary tracks,
with a signal-to-background ratio S/B = 0.1, calculated within +20 with respect to
the nominal K*(892)° invariant mass, and a significance S/+/S + B equal to 18.0 for the
number of events used in the present analysis. A fit of the unlike-sign K7 invariant mass
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Figure 1: Invariant mass distribution of the true pairs originating from the K *(892)°
and its antiparticle decay (left panel) and from all charged K7 pairs (right
panel) in the case of a perfect particle identification, for 2 x 105 PYTHIA pp
collisions. The solid curves are the fit results. The dashed curve in the right
part is the polynomial function representing the background.

distribution (Fig. 1, right panel) carried out with the sum of a 5th order polynomial
plus a Breit-Wigner function, gives a centroid at M = (896.3 + 2.6) MeV/c* and a
width T' = (57.2 £ 8.6) MeV/c? for the K*(892)° peak, values still compatible with the
nominal ones, although with a large uncertainty in the width.

These results show that with a perfect particle identification, the K*(892)° signal
may be extracted even with a limited number of events.

2.2 Results for a realistic particle identification efficiency

In the standard ALICE particle identification PID weights for each track are estimated
in each individual detector; these weights are then combined in a Bayesian way [26].
Concerning a realistic particle identification, two cases were considered. In the first
case, to maximize the number of tracks, the PID information was required from at least
one of the three detectors I'TS, TPC and TOF, while in the second case, to improve the
performance, PID information was required by all the three detectors.

PID efficiency is defined as the ratio between the number of identified tracks and the
overall number of tracks, while the fake probability is given by the ratio between the
number of misidentified tracks and the overall number of tracks. PID efficiency and fake
probability for all the tracks are shown in Fig. 2 as a function of the momentum, for



the first case. With this choice a larger misidentification is apparent for high momenta.
This is especially true for kaons.
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Figure 2: PID efficiency and fake probability as a function of the track momentum for
the first case for PID described in the text.

A K*(892)° is labelled as ‘findable’ if both its two daughters have been tracked, while
it is labelled as ‘good’ if both the daughters have been tracked and correctly identified.
In the first case for PID, the number of findable K*(892)" is 0.02/event and the number
of good K*(892)? is 0.015/event. This results in a signal to noise ratio S/B = 0.08
within +20 with respect to the nominal K*(892) invariant mass and a significance of
14. The invariant mass distribution for K*7~ and K~ 7+ combinations is shown in the
left panel of Fig. 3.

The background was evaluated by means of the event mixing technique and sub-
tracted from the K7 invariant mass distribution. Both K "7~ and the K~ 7" combina-
tions were included. The number of event pairs was chosen in order to have a negligible
statistical error on the combinatorial spectrum. Since the multiplicity fluctuations in pp
collisions may be relatively large, we mix only events whose multiplicities differ not more
than 5 units. However we verified by a Kolmogorov test that very similar combinatorial
spectra are obtained when event pairs whose multiplicities differ not more than 5 units
or all the event pairs are considered. The normalization factor of the combinatorial
spectrum to the signal spectrum was calculated taking the ratio between the number
of entries in the signal and in the mixed-event distributions for invariant mass larger
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Figure 3: Left panel:invariant mass distribution of the K+t7~ and K~7 pairs in the
case of a realistic PID ( specified case 1 in the text); the dashed line rep-
resents the combinatorial background obtained from the event-mixing tech-
nique. The background spectrum is normalized to the entries with an in-
variant mass larger than 1.1 GeV/c?. Right panel: signal spectrum obtained
after the background subtraction. The solid curve is a Breit-Wigner fit to
the spectrum whereas the dashed curve is the linear function representing
the residual background.

than 1.1 GeV/c?, since a minimum contribution from correlated K7 pairs is expected in
this range. The spectrum obtained after background subtraction (see the right panel of
Fig. 3) was fitted with a Breit-Wigner function plus a linear residual background. The
fit gives a mass M = (892.6 +2.1) MeV/c? and a width I = (49.2 £ 6.0) MeV /2.

To improve PID, although at the expense of the efficiency, PID information can be
required from ITS, TPC and TOF detector together, resulting in a more regular PID
efficiency as a function of the particle momenta. In this case, a track is accepted only if
a PID information for it can be obtained from ITS, TPC and TOF: then, PID weights
coming from these three detectors are combined in the Bayesian particle identification
procedure. Fig. 4 shows the PID efficiency and fake track probability for kaons originat-
ing from the decay of the K*(892)° as a function of the track momentum, in this case.
The PID efficiency is defined here as the ratio of correctly identified kaons over the total
number of kaon tracks for which a PID information was present in all the three detectors
taken into account. The fake track probability is instead the ratio of the uncorrectly
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Figure 4: PID efficiency and fake probability as a function of the track momentum for
kaons originating from the decay of the K*(892)°. In this case (case Il in
the text) particle identification from ITS, TPC and TOF is required.

identified kaon tracks over the same denominator as above.

In this specific case we define now as findable a K*(892)? whose two daughters have
been tracked and have been assigned a PID information. With such definition we found
the number of findable K*(892)° to be 0.0027/event, and the number of good K*(892)°
to be 0.0026/event. The signal-to-noise ratio is equal to 0.13 with a significance of 7.5,
in the interval of invariant mass [0.8-1.0] GeV/c?. The invariant mass distribution for
both K7 combinations is shown in the left panel of Fig. 5. Also in this case the back-
ground was evaluated by the event mixing technique and the combinatorial background
was normalized to the invariant mass spectrum at my,, > 1.1 GeV/c®. The resulting
difference spectrum between the signal and the combinatorial spectrum is reported in
the right panel of Fig. 5. The fit, i. e. a combination of a Breit-Wigner curve and a linear
background, gives M = (894.5 + 4.0) MeV/c? and T' = (66 + 13) MeV /%

We conclude that in the case of a realistic particle identification and with a number
of 200,000 events, it is possible to extract values of the centroid and of the width of the
resonance which are compatible with the standard values.
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Figure 5: Left panel: invariant mass distribution of the K*n~ and K7 pairs, in
the case of realistic particle identification (case 2 in the text); the dashed
line represents the combinatorial background obtained from the mixed-event
method. The background spectrum is normalized to the events with an in-
variant mass larger than 1.1 GeV/c?. Right panel: signal spectrum obtained
after the background subtraction. The solid curve is the fit result. The
dashed curve is the linear function representing the residual background.

3 Pb-Pb collisions

As shown in Fig. 6, the number of K*(892)" generated in a central (b = 3 fm) Pb-Pb
collision increases with the center of mass energy (y/syn). It is in the order of 10% per
central event in the whole solid angle at the LHC energies.

To study the ability of ALICE to detect the K*(892)" signal in Pb-Pb collisions,
two sets of events have been considered. These were produced during the Particle
Data Challenge 2004. In these sets of data the magnetic field was set to 0.5 T. These
events were generated and fully reconstructed. The first is a sample of 3840 central
HIJING [25] events (b <5 fm), for which a perfect particle identification was assumed.
The second is a sample of 15440 central HIJING events (b <5 fm), for which only a
realistic particle identification, based on the weights calculated by a Bayesian approach
during the tracking procedure, was available [26].

The K*(892)° was identified by its hadronic decay channels: K*(892)" — K7~ and
K*(892)% — K—n*. In the following, the terms K*(892)° stands for both K*(892)° and
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Figure 6: Number of K*(892)° generated in Pb-Pb collisions at an impact parameter
b = 3 fm, as a function of \/syn.

its antiparticle.

Usually, to extract the real resonance width it is necessary to take into account the
effective mass resolution. Fig. 7 shows the distributions of the difference between the
invariant mass obtained from the original momenta and from the reconstructed ones,
for different p; bins. These curves are fitted by a gaussian function. The o parameters
(the effective mass resolution) slightly change from 3.2 to 3.0 MeV/c when p; varies
from 0.5 GeV/c to 2 GeV/c.

As already done in the case of pp events, the way to reconstruct the K*(892)" signal
consists in computing the invariant mass spectrum of the unlike-sign K7 pairs, and
then to estimate the combinatorial background which must be subtracted from this
distribution. Here, the background is calculated by sampling the like-sign pairs (K ;"
and K; m; ) taken in the same event. In this way possible problems related to the event
structure (as multiplicity, flow, primary vertex position) are avoided. A simple way to
estimate this background is just to sum the two like-sign K7 distributions.

Nlikefsign(m> = NK;'_N?_ (m) + NKZ_TI'Z_ (m> (1)

Since the number of positive and negative particles may not be the same, the STAR
Collaboration [18] suggested to calculate the like-sign K7 invariant mass (m) distribu-
tion as:

Nlikefsign(m> =2X \/NK:rnj (m) X NK;TI’; (m> (2)

Figure 8 shows both the unlike-sign pairs and like-sign pairs invariant mass spectra
estimated by equation (2), for about 3800 Pb-Pb central HIJING events at \/sSyn of 5.5
TeV. It is quite evident that the K*(892)% peak is not as well visible as it was in the
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TeV

case of pp collisions. Then, in order to see the signal clearly, a good estimation of the
background is required.
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Figure 9: Upper row: “True combinatorial background” of the K*(892)° invariant
mass spectrum (see text, left panel); background of the K*(892)0 invariant
mass spectrum estimated by like-sign K distribution of equation (1) (middle
panel); background of the K*(892)° invariant mass spectrum estimated by
the like-sign K7 distribution of equation( 2) (right panel). Lower row: Ratio
of the “true” combinatorial background (i.e.the unlike-sign K pairs not
coming from the K*(892)° resonance) over the like-sign background defined
by equation( 1) (left panel); ratio of the “true” combinatorial background
over the like-sign background defined by equation( 2) (right panel);

3.1 Optimization of combinatorial background estimation

The “true” combinatorial background in the unlike-sign invariant mass distribution
comes from the “false” 77K~ and 7~ K™ pairs, i. e. the ones which are not daughters of
a K*(892)° or at least not of the same K*(892)°. When operating on simulated events,
anyway, one can detect such “false” pairs and create their invariant mass distribution
(left panel of upper row of fig. 9). Then, comparing the “true” background with the like-
sign one defined by equation (1) (middle panel of upper row of Fig. 9) or by equation (2)
(right panel of upper row of Fig. 9), one can evaluate how well the latters reproduce
the former. Figure 10 shows the ratio between these two background evaluations. As
shown, the difference between them is not constant and ranges between 5 - 10~* and
1073, The left and right panels of lower row of Fig. 9 show the ratios of the “true”
combinatorial background over the like-sign background estimated by equation (1) (left
panel of lower row of Fig. 9) or by( 2) (right panel of lower row of Fig. 9). It is evident
that in the region mg,, < 1 GeV/c* the “true” and the estimated background are quite
different. Then, a correction to the like-sign distribution is needed, in order to reproduce
correctly the “true” background. Since in real data it is not possible to calculate the
“true” background as it was done before, some other method must be used in order to

10
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Figure 10: Ratio of the two backgrounds calculated from like sign pairs: the one cal-
culated with equation( 2) over the one calculated with equation( 1)

estimate such correction.

One can consider that, in the range of the distribution outside the K*(892)° resonance
peak (£2T ppg), the contribution of the K*(892)° daughters is almost negligible. In fact,
in the interval of m;,, (0.7 — 0.8) GeV/c* or (1.0 — 1.1) GeV/c? the ratio (number of
K*)/(number of background pairs) is roughly equal to 0.0016 %. Then, it is possible
to conclude that the unlike-sign pair distribution, in the ranges outside the interval
[0.8—1.0] GeV/c? is made essentially of “false” pairs. It is then possible to compute the
ratio of unlike-sign to like-sign distribution just in these ranges (i. e. outside the invariant
mass interval where the peak is present), in order to estimate experimentally the ratio
of “true” background to like-sign distribution.

Figure 11 shows the result of this operation. As it is possible to observe, this ratio
has a smooth increase in the small invariant mass range, while becomes almost flat
when m;,, increases. It is also quite similar to the ratio shown in Fig. 9. The curve
shown in figure is the result of a 4th order polynomial fit. This polynomial line can
be used as a correction term for the like-sign spectrum. This improved estimation of
the background allows to see the K*(892)" peak, and it does not take into account any
information from simulation. We verified also that the difference between this and the
“true” correction (i.e. the correction obtained fitting the ratio between the “true” and
the like-sign distribution), for invariant mass values in the range [0.65-1.2] GeV/¢, is
always less than 5x 1074,

Left panel of Fig. 12 shows the result of the subtraction of the uncorrected like-
sign background, estimated by equation (2), from the unlike sign spectrum, while right
panel shows the result of the same subtraction, but with the corrected background. In
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Figure 12: Left panel: result of the subtraction of uncorrected like-sign distribution
from unlike sign one. Right panel: result of the subtraction of corrected
like-sign distribution from unlike sign one.

the second case, the K*(892)° peak becomes clearly visible, even if a residual linear
background is still present.

In the further analysis of the extraction of K*(892)° peak this correction was then
always applied to the data.

We noticed also that this correction is needed only for low-p; K*. In Fig. 13, the
ratio beetwen the ”true background” and the background estimated by equation (2) is
shown for different p; bins. Then the correction to the background is more important
for K*(892)° with p; smaller than 1 GeV /c.

To understand the origin of this kind of correction we make the same analysis on the
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“original” HIJING particles. We found that the ratio between the “true” background
and the like-sign distribution is equal to one in the regions of m;,, external to the
K*(892)° resonance (see Fig. 14). Then the previously described correction to the
background estimated by the like-sign pairs invariant mass distribution is mostly an
effect of the reconstruction phase.

(true’ BG) / (K" +K") (true’ BG) / ('K + 1K) (true’ BG) / ('K +wK’)
1.0 1.0 1.0
0 GeVic < p,s1 GeVic [ 1GeVic< S 2 GeVic [ 2GeVic< p.< 3 GeVic
L [ ] : L L ++
¥ , , : 1
N T S R R Fee Fa Py N U U I SN RS R A [T N U IS I W RS R S
06 08 1 12 14 16 18 2 06 08 1 12 14 16 18 2 06 08 1 12 14 16 18 2
Inv. mass. (GeV/c?) Inv. mass. (GeV/c?) Inv. mass. (GeV/c?)

Figure 13: Ratio of the true combinatorial background over the like-sign background
defined in equation 2 for different p; range of the K pairs
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Figure 14: Ratio of the true combinatorial background over the like-sign background
defined in equation 2 for the original HIJING particles.
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| pbin (GeV/e) | S/B | 25 (| o5 (1) |
0.0+ 1.0 2.4 x 1074 6.5 331.6
1.0 = 2.0 31x107* | 4.0 201.4
2.0+3.0 1.1x 1073 2.8 145.4
3.0 +4.0 2.8 x 1073 2.3 118.0
4.0 +5.0 4.8 x 1073 1.9 98.4
5.0+6.0 6.2 x 1073 1.4 72.2
6.0+ 7.0 8.5x 1073 1.2 60.1

Table 1: S/B (second column) and significance (third column) for different bins in total
transverse momentum p; of K*(892)° in the case of perfect particle identifi-
cation, for the about 3800 HIJING Pb—Pb events. Rightmost column reports
the significance scaled by the expected number of central events collected
after 1 year of data-taking (~ 107).

3.2 Results for a perfect PID efficiency

Results presented in this Section were obtained with the already described 3840 central
HIJING events, with perfect PID. This ideal PID is possible in the simulation.

Table 1 shows S/B, calculated within +2¢ around the nominal value of the K*(892)°
mass, and the significance obtained with the sample of events used for this study, cal-
culated for different bins in the total transverse momentum p; of the pair. For each
bin, a significance estimation is made also for a number of 107 events, i.e. the estimated
amount of central events which ALICE should collect after 1 year of data taking (= 1
month of Pb-Pb data taking).

In this sample of events ~ 2100K*(892)" are generated per event. A K*(892)° is
considered findable if both its daughter particles were reconstructed; the number of
findable K*(892)° drops down to ~ 67/event after reconstruction. The global signal to
background ratio is S/B (+20)) ~ 107

Figure 15 shows the K*(892)° peak obtained from the subtraction of the background
from the distribution of unlike-sign K7 pairs, with the method described in Section 3.1,
when limiting the study to total transverse momentum smaller than 1 GeV/c. A fit of
the K effective mass spectrum using a Breit-Wigner function plus a linear background
gives reasonable results for the centroid and the width of the resonance peak.

The global reconstruction efficiency (including geometrical acceptance, branching ra-
tio and tracking efficiency) is shown in fig. 16 as a function of the transverse momentum.
It ranges from about 4% for p, < 1 GeV/c to about 11% for p; equal to 6 GeV /c.

3.3 Results for a realistic particle identification

Table 2 shows, for the 3840 HIJING events, the S/B ratio and the significance for dif-
ferent p, bins, together with an extrapolation of significance in the case of 1 year of data
taking in the case of a realistic particle identification based on the Bayesian weights
calculated during the tracking procedure. According to the standard reconstruction
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Figure 15: K*(892)° resonance peak obtained after subtraction of like-sign back-
ground (corrected as described in the text), for 3840 Pb-Pb HIJING events,
with a perfect PID, for p; < 1GeV/c. The curve represents the result of a
fit by a Breit-Wigner plus a linear background.
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Figure 16: Global reconstruction efficiency as a function of the K* transverse momen-
tum in the case of a perfect particle identification.

procedure, each track is read by means of the corresponding A1iESDtrack object, which
contains also the PID weights related to the probability to be one of the most common
charged particles (e, u, m, K or p). Combining these weights with suitable estimates of
the prior probability for each of these particles to be produced (which can be estimated
by simply comparing the relative abundances of reconstructed particles), it is possible to
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| pbin (GeV/e) | S/B | 25 (| o5 (1) |
0.0+ 1.0 1.9 x 107* 4.9 252.1
1.0 +2.0 2.3 x 1074 2.6 130.0
2.0+ 3.0 9.8 x 1074 1.7 86.6

Table 2:

S/B (second column) and significance (third column) for different bins in
total transverse momentum p; of K*(892)? in the case of realistic particle
identification, for 3840 HIJING Pb—Pb events. Rightmost column reports the
significance scaled by the expected number of central events collected after 1
year of data-taking (~ 107).

evaluate the probability for each track to have been produced by one of these particles.
Each track is then identified as if it has been produced by the particle type to which cor-

responds the largest probability, according to the Bayesian combination of PID weights
and prior probabilities.
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Figure 17: K*(892)° resonance peak obtained after subtraction of like-sign back-
ground (corrected as described in the text), for 15000 Pb-Pb central HIJING
events, with realistic PID. Left panel: result for the whole p; range. Right
panel: result for 2GeV/c < p, < 3GeV/c range. In both plots, the curve
represents the result of a fit by a Breit-Wigner plus a linear background.

In order to evaluate the visibility of the peak in a more realistic scenario, another
sample of 15440 central HIJING events fully reconstructed was used. The K*(892)°
resonance peak is then extracted in the same way as before, by creating the unlike-sign
pairs invariant mass distribution, and subtracting from it the like-sign pairs invariant
mass distribution, corrected as described in Section 3.1. Figure 17 shows the result: left
panel shows the calculation in the whole p; range, and right panel shows the calculation
for 2GeV/c < p; < 3GeV/c only. Also in this case, the peak is clearly visible and a fit
by a Breit-Wigner distribution plus a linear background gives reasonable results for the
centroid and the width of the resonance peak.

The global reconstruction efficiency (including geometrical acceptance, branching
ratio, tracking efficiency and particle identification efficiency) as a function of the trans-
verse momentum is shown in Fig. 18. In this case the efficiency has a maximum at about
4% for p, equal to 1.5 GeV /¢, decreasing smoothly to 1.2 % for p; equal to 5.5 GeV/c.
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Figure 18: Global reconstruction efficiency as a function of the K* transverse momen-
tum in the case of a realistic particle identification.

4 Conclusions

A study of the extraction of K*(892)° resonance peak in pp and PbPb collisions at LHC
has been described. The K*(892)° is identified by its hadronic decay into charged mK
pairs by their invariant mass spectrum. A realistic simulation and reconstruction has
been done using about 200,000 minimum-bias PYTHIA events for p-p collisions and
about 15,000 central HIJING events for Pb-Pb collisions. Studies of the extraction of
this signal have been done both in the case of a perfect particle identification efficiency
and in the case of a realistic one. For both systems, results show that the resonance peak
is detectable with such number of events. Great care has been devoted to the estimation
of the combinatorial background. This has been evaluated by the event-mixing technique
for the p-p events and by the like-sign technique for the Pb-Pb events. In the latest it
was necessary to apply a small correction to the background spectrum estimated by the
like-sign technique. This correction depends on the p; of the 7K pair and it is an effect
of the reconstruction phase. A procedure to evaluate it by the experimental data has
been tested.

The analysis reported in this Note has been performed using the present ALICE
PID. Improvements in the PID for high momentum particles (studies on the relativistic
rise in the TPC have been started [27]) would be of great help in the identification of
intermediate and high transverse momentum resonances, whose nuclear form factors as
a transverse momentum function have been extensively studied by the RHIC experi-
ments, showing strong differences between mesons and baryons and allowing to study
the interplay between recombination and fragmentation models [28].
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