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Abstract

The production of the hypertriton nucl%H and%ﬁ has been measured for the first time in Pb—Pb
collisions at,/Syny = 2.76 TeV with the ALICE experiment at LHC energies. The ltgtld,
dN/dy xB.R. (3H-3Her) = (3.86+0.77(stat) + 0.68(syst)) x 10~°in the 0—10% most central col-

lisions, is consistent with the predictions from a statatthermal model using the same temperature
as for the light hadrons. The coalescence paramBgteinows a dependence on the transverse momen-
tum, similar to theB, of deuterons and ths of 3He nuclei. The ratio of yieldS; = 3H/((HexA/p)

was measured to & = 0.60+ 0.13 (stat.)}+ 0.21 (syst.) in 0-10% centrality events; this value is
compared to different theoretical models. The meas@dd fully compatible with thermal model
predictions. The measurédH lifetime, T = 181"3§(stat) + 33(syst) ps is compatible within &

with the world average value.

(© 2015 CERN for the benefit of the ALICE Collaboration.
Reproduction of this article or parts of it is allowed as sfied in the CC-BY-4.0 license

*See AppendiA for the list of collaboration members


http://arxiv.org/abs/1506.08453v1
http://creativecommons.org/licenses/by/4.0

2H and3H production in Pb—Pb collisions ALICE Collaboration

1 Introduction and Physics Motivations

High-energy heavy-ion collisions offer a unique way to stilde behaviour of nuclear matter under
conditions of extreme energy densities. At LHC energiedjgias carrying strangeness are abundantly
produced and light clusters of nucleons and hyperons,cchilpernuclei, are expected to be forméf [
Since their first observatior2], there has been a constant interest in searching for nearhyplei as they
offer an experimental way to study the hyperon-barydN)and the hyperon-hyperoiYY) interactions,
which are relevant for nuclear physics and nuclear astrgipyFor instance, théN interaction plays a
key role in understanding the structure of neutron sta&+8][ The production of hypernuclei in heavy-
ion collisions has been proposed and studied for a long tim&] and at ultrarelativistic energies it
is possible to produce particles otherwise inaccessibleh as anti-hypernuclei. In fact, while many
A-hypernuclei have been observed, the first observation argirhypernucleus is rather recent and
was reported from the analysis of Au—Au collisions, & = 200 GeV by the STAR Collaboration at
RHIC [9]. Since hypernuclei are weakly bound nuclear systems, @neysensitive probes of the final
stages of the evolution of the fireball formed in the heavy-gollisions [LO]. The yield of hypernuclei
can distinguish between different production scenarisgally described using two different theoretical
approaches. The first one is based on a coalescence ndglelvhile the second one is based on the
assumption that all the particle species can be descriiad asstatistical thermal modelZ]. In the
statistical thermal model a constant entropy over baryto f&3] could explain why objects with such
a small binding energy (few MeV) could survive the high tenapere & 170 MeV) expanding fireball.
On the other hand, if hypernuclei are produced through soal&e of protons, neutrons and hyperons at
freeze-out 14], they will provide a measurement of the local correlati@ivieen baryons and hyperons
(strangeness)ip].

This letter presents a study of hypertriton and anti-hyjtert production at,/Syx = 2.76 TeV Pb—-Pb
collisions by the ALICE collaboration.The paper is orgadisis follows. In SectioRthe ALICE detector

is briefly described. The data sample, analysis details gstématic uncertainties are presented in
Section3. In Sectiord the obtained results are compared with theoretical moé&gtslly the conclusions
are drawn in Sectiob.

2 The ALICE detector

A detailed description of the ALICE detector can be found 16][and references therein. For the
present analysis the main sub-detectors used are the V@alstethe Inner Tracking System (ITS) and
the Time Projection Chamber (TPC), which are located inside5 T solenoidal magnetic field. The
V0 [17] detectors are placed around the beam-pipe on either site @fiteraction point: one covering
the pseudorapidity range®< n < 5.1 (V0-A) and the other one covering3.7 < n < —1.7 (VO-C).
The collision centrality is estimated by using the multfili measured in the VO detectors along
with a Glauber model simulation to describe the multipjiditistribution as a function of the impact
parameter]8,19]. The ITS [20] has six cylindrical layers of silicon detectors with raoiétween 3.9 and
43 cm from the beam axis, covering the full azimuthal angle the pseudorapidity range pf| < 0.9.
The same pseudorapidity range is covered by the TA{; \vhich is the main tracking detector. Hits in
the ITS and found clusters in the TPC are used to reconsthacged-particle tracks. These are used to
determine the primary collision vertex with a resolutiorabbut 10um in the direction transverse to the
beams for heavy-ion collisions. The TPC is used for paridéntification through theE/dx (specific
energy loss) in the TPC gas.

3 Analysis

The (anti-)hypertriton f\?(ﬁ) f’\H is the lightest observed hypernucleus and is a bound stateet] by
a (anti-)proton, a (anti-)neutron and a (amfi-) The 3H and%ﬁ production yields were measured by
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detecting their mesonic decayH — *He + 1) and H — *He + 1) via the topological identification

of secondary vertices and the analysis of the invariant dis$sbutions of He+) and fHe+ i)
pairs.

The analysis was done using Pb—Pb collisiong/ain = 2.76 TeV taken in 2011. The events were
collected with an interaction trigger requiring a signalbiath VO-A and VO-C. Only events with a
primary vertex reconstructed withit10 cm, along the beam axis, from the nominal position of the
interaction point were selected. The analysed samplegatell with two different centrality trigger
configurations corresponding to the 0-10% and 10-50% diyptirstervals, contained approximately
20x10° and 17% 1P events, respectively.

The3H can be identified via the invariant mass of its decay pradant, since it has a lifetime similar
to the free/ (ct ~ 8 cm), in most cases it is possible to identify its decay up tevacm away from
the primary vertex. The decay vertex was determined by #@kmoa set of geometrical selections: i) the
Distance of Closest Approach (DCA) between the two partieleks identified usingE/dx in the TPC
as®He andrr, i) the DCA of therr* tracks from the primary vertex, iii) the cosine of the angiéween
the total momentum of the decay pairs at the secondary vaniga vector connecting the primary vertex
and the secondary vertex (pointing angle), and iv) a selecn the proper lifetimecf) of the candidate.
An additional selection on thgH (3H) rapidity (y| <0.5) was applied.

Figure 1 shows the invariant mass distribution dHge,im) on the left and {He,rt) on the right for
events with 10-50% centrality in the pair transverse moommentange 2< py < 10 GeVc. In order

to estimate the background, for each eventriteack detected at the secondary vertex was rotated 20
times by a random azimuthal angle. The shape of the corrdsmpfHe, m) invariant mass distribution
was found to reproduce the observed background outsidaéghal segion. The data points were fitted
with a function which is the sum of a Gaussian and a third deg@ynomial, used to describe the
signal and the background, respectively. The backgrourslneemalized to the measured values in the
3.01 — 3.08 GeXt? region. The fit to the background distribution was used toHixparameters of the
polynomial in the combined fit.
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Figure 1: Invariant mass of3He,m) (left) and EHe, ") (right) for events with 10-50% centrality in the pair
2 < pr < 10 GeVcinterval. The data points are shown as full circle, whilegheares represent the background
distribution as described in the text. The curve repregbetfunction used to perform the fit and used to evaluate
the background and the raw signal.

In the 0-10% most central collisions, a signal was extraatetthree transverse momentum intervals
(2 < pr <4GeVc, 4< pr <6 GeV, 6 < pr < 10 GeVo) , for both3H and3H. In the 10-50% cen-
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trality class a signal both f(ﬁH and%ﬁ was obtained for the fulbr range under study ( pr < 10 GeVc).
From the combined fit results the mean value, the width angigié of the signal were extracted. The
mean invariant massu(= 2.991+ 0.001 (stat.)+ 0.003 (syst.) Ge)¢?) is compatible within uncer-
tainties with the mass from the literatur22]. The signal widtho = (3.01+ 0.24 (stat.)x 10-3GeV/c?
obtained as the mean value of all the measured widths, isdaped by Monte Carlo simulations and
is driven by detector resolution. The raw yield of the sigmak defined as the integral of the Gaussian
function in ax 3 o region around the mean value.

A correction factor which takes into account the detect@eptance, the reconstruction efficiency, and
the absorption of\H (%ﬁ) by the material crossed was determined as a functioprofDetector ac-
ceptance and reconstruction efficiency were evaluated) ssitedicated HIJING Monte Carlo simula-
tion [23], where the only allowed decay was the two-body decay togmhparticles,f(H —3He +m)
and %ﬁ — 3He +1t). The simulated particles were propagated through thetigtesing the GEANT3
transport codeZ4] and then processed with the same reconstruction chairr dsefalata.

Since the absorption of (anti-)(hyper)nuclei is not propanplemented in GEANTS3, a correction based
on the p ) absorption was applied in order to take into account tisergtion ofyH (3H) and®*He (He)

by the material of the ALICE detector. In this approach, the and3H were treated as states of three
independent ). To take into account the smallseparation energ)B(\(f’\H) =0.13£0.05 MeV [25)),

the absorption cross section of thel was increased by 50% with respect to the one of’the, as an
intermediate value chosen between the absorption carecfi*He and twice its value. The correction
applied to the extracted yield was about 12%}tb’r and about 22% fo%ﬁ. The total systematic un-
certainty takes into account, as lower and upper limits ef;"\tH(%ﬁ) absorption cross section, values
respectively equal to or two times higher than the absanptioss section oiHe®He). This uncertainty

is pr dependent, and its values are reported in TAbl®ther sources of systematic uncertainties in the
yield evaluation were estimated:

— The systematic uncertainty due to the single-track effayeand the different choices of the track
quality selections was taken fror2g]. A 10% uncertainty is quoted for the two body decay of
3H
AH.

— 3H lifetime: since th&H lifetime is not accurately known, the influence of varyihg{H lifetime
on the efficiency was evaluated by variation of the propetitifie of the injected H in the Monte
Carlo simulation. The associated uncertainty was estinatang two additional dedicated Monte
Carlo simulations with different lifetimes. The injectatetime of 3H (%ﬁ) was varied £10)
with respect to the result obtained in this analysis, legtiinan uncertainty of 8.5%.

— The uncertainty related to the signal extraction prooeaas evaluated by constraining fit param-
eters (1 ando) in different ways. This source led to a 9% uncertainty.

The systematic uncertainty due to the uncertainty of theQH betector material budget ampgt distri-
bution in the Monte Carlo used for the efficiency estimatieth o a 1% systematic uncertainty.

Thef'\H and%ﬁ spectra are shown in Figug(left panel), multiplied by the branching ratio (B.R.) of
thef\H — 3He + m decay. The anti-hypertriton to hypertriton ratio as a fiorciof pr is shown in
Figure2 (right panel). It is consistent with unity over the whole simeredpr range, as expected from
zero net baryon density at LHC energies. In the ratio, themmomsystematic uncertainties (tracking
efficiency, lifetime, and signal extraction method) carme and have therefore been removed.

In order to take into account the unmeasumgdregion and to extract the particle yields integrated
over the full pr range, the spectra were fitted using a blast-wave func#@hyhose parameter values
were taken from the combined deuteron ahte analysis 28] leaving the normalization free . The
extrapolation in thgsr < 2 GeV/c region contributes 28% to the final yield for bgthl and3H, while the
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Figure 2: Left: Transverse momentum spectra multiplied by the B.RheﬁH — 3He + 1 decay forf\H (full
circle) and%ﬁ (squares) for the most central (0-10%) Pb—Pb collisioRgsak = 2.76 TeV forly| < 0.5. Symbols
are displaced for better visibility. Righ}\:ﬁ to 3H ratio as a function opr. In both panels statistical uncertainties
are represented by bars and systematic uncertaintiespaeseated by open boxes.

contribution forpt > 10 GeVec is negligible. Different transverse momentum distribotiavere used to
evaluate the systematic uncertainty related to the exatipn, which was found to be 5%.

3H 3H
pr intervals (GeYc) pr intervals (GeYc)

2-4 4-6 6-10 2-10| 24 4-6 6-10 2-10
Absorption 54% 53% 54% 5.4% 13% 10% 8.9% 10.6%
Tracking efficiency 10% 10% 10% 10% 10% 10% 10% 10%
3H lifetime 85% 85% 85% 859% 85% 85% 85% 85%
Signal extraction method 9 % 9% 9% 9% | 9% 9% 9% 9%
Extrapolation at lowpr 5% 5% 5% 5% | 5% 5% 5% 5%
Total 17.5% 17.5% 17.5% 17.5%21.1% 19.4% 18.9% 19.8%

Table 1: Summary of systematic uncertainties for the thpgdntervals and in the full range considered. These
uncertainties are the same for events with 0-10% and 10-%0ftadity. For the final systematic uncertainty
evaluation they were added in quadrature.

To determine the lifetime, thesd + %ﬁ) sample was divided into four intervals itt = MLc/p,
whereM is the mass| the decay lengthg is the speed of light, ang is the total momentum. The
mass was fixed to the value from the literatile= 2.991 Geyc? [22]. For the determination of the
lifetime, both centrality classes 0-10% and 10-50% werd.uBRe signal was extracted in the intervals:
1<ct<d4cm,4<ct<7cm, 7<ct <10cm and 16 ct < 28 cm. To estimate the lifetime, the raw
signal was corrected by the detector acceptance, the ttegctisn efficiency and the absorption
(%ﬁ) in the material. The same dedicated HIJING Monte Carlautation and the same procedure used
to determine theor dependence of the efficiency were used. The sources of sytstenmcertainty are
shown in Table2.

An exponential fit was performed to determine the lifetimbe TN/d(ct) distribution and the exponential
fit are shown in Figur&. The vertical bars show the statistical uncertainties aedbxes represent the
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Source Value
Signal extraction method 9%
Tracking Efficiency 10%
Absorption 12%
Total 18%

Table 2: Summary of systematic uncertainties for the determinaifdhe proper lifetime of\H+%ﬁ.

systematic uncertainties.
The slope of the fit results in a proper decay lengthtef (5.4ﬂ;‘25(stat) + 1.0(syst)) cm. To determine
the statistical error the Minuit proces20rN0S embedded in the ROOT framework9 was used.

E
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Figure 3: Measured N/d(ct) distribution and an exponential fit used to determine tie¢ithe. The bars and boxes
are the statistical and systematic uncertainties, reispéct

The lifetimes of lightA-hypernuclei A < 4) are expected to be very similar to that of the ffeef the

A in the hypernucleus is weakly boun8ll]. The measured lifetimes of light hypernuclei suct} &s[9,
32-38] are not known as precisely as thdifetime, and theoretical prediction81, 39-46] are scattered
over a large range, too. Recently, a statistical combinadiothe experimental lifetime estimations of
iH available in literature was published, resulting in anrage valuer = (zwjg) ps [@47].

With the present data, a lifetime of= (181f§§‘(stat) +33(syst)) ps has been obtained. It is compared
with the previously published results in Figute Our result, together with the previous ones, was used
to re-evaluate the world average of the existing resultsguie same procedure as described4in.[
The obtained value, = (2151“}2 ps), is shown as a band in Figude The result obtained in this analysis
is compatible with the computed average.

4 Comparison between experimental yields and theoretical ndels

The product of the total integrated yields and the B.R. off{tHe—+ (*He + 1) decay forsH and3H for
two centrality classes (0—10% and 10-50%) are reportedbieBa The systematic uncertainties also
include the contribution due to the lopt extrapolation as described in Secti@n

It is possible to compare the production yields at differggntralities by scaling them according to the
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Figure 4: ;°’\H lifetime (1) measured by in this analysis (red diamond) compared withighed results. The band
represents the world averagefp-ﬁ lifetime measurement& = 215ﬂg) ps, while the dashed line represent the
lifetime of A as reported by the Particle Data Gro3g]f

charged-particle densitiggNg,/dn). For central (0-10%) collision&INg,/dn) = 1447+ 39, while for
semi-central (10-50%)dNq,/dn) = 575+ 12. The ratio

< (?\HJF%H)(oflo%)

(/3\H+/3Yﬁ)(10750%) )
( Ty — ) = 1.34+0.35(stat ) + 0.24(syst) 1)

(dNen/d) (10500

is compatible with unity within 1o. TheXH (3H) production scales with centrality like the charged-
particle production.

Centrality | (dNg,/dn) 3H xB.R.x 107 3H xB.R.x10°°
0-10% | 1447+ 39 | 3.86+0.77(stat) +0.68(syst) | 3.47+0.81(stat) 4 0.69(syst)
10-50% | 575+ 12 | 1.31+0.37(stat) +-0.23(syst) | 0.85+0.29(stat) +0.17(syst)

Table 3: Total integrated yields times the B.R. of thl — (*He + 1) decay, foH and3H in Pb—Pb collisions
at,/Syn = 2.76 TeV for different centrality classes|yj < 0.5. For each centrality interval the avera@®ly,/dn)
is also reportedld].

4.1 Comparison between thermal models and experimental yigs

Since the decay branching ratio of thel — 3He + 7~ was estimated only relative to the charged-pion
channels 37], the corresponding value (B.R.=35%) provides an uppett fion the absolute branching
ratio. On the other hand, a theoretical estimation for the— 3He + m~ decay branching ratio,
which also takes into account decays with neutral mesonaydegave a B.R.=25%38]]. Assuming

a possible variation on the B.R. in the range 15-35%, we shdwgure5 a comparison of our result
with different theoretical model calculationg, B8, 49]. The measured/dy x B.R. is shown as a
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horizontal line, where the band represent statistical aistematic uncertainties added in quadrature
while the different theoretical models are shown as linebe data are compared with the following
models: two versions of the statistical hadronization nh¢tlet8] and the hybrid UrQMD model49],
which combines the hadronic transport approach with aralrtiydrodynamical stage for the hot and
dense phase of a heavy-ion collision. The two versions ofsthéstical hadronization model used
are the equilibrium statistical model (GSI-Heidelberg@sctribed in 1] and references therein, with a
temperaturel, = 156 MeV and the non-equilibrium thermal model (SHARE),dlé®d in 48] and
references therein, witle, = 138.3 MeV,y, = 1.63 andys = 2.08, wherey, and ys represent the quark
and strangeness phase space occupancy of the system afeatdide collision, respectively.

The non-equilibrium thermal model (SHARE)] overestimates the (anti-)hypertriton yield by a factor
from 2 to 5 depending on the branching ratio (B.R.). For trenbhing ratio expected following31]
(B.R. = 25%) the equilibrium thermal moddl][(GSI-Heidelberg) and the hybrid UrQMD modelq]
describe the data best.

g | — Data Thermal model
= L -+ GSI - Heidelberg
5 | — Hybrid UrQD Model =
T
Tl e

AL e o
i Pb-Pb |/s,, = 2.76 TeV

b AH = (CHe+)

--A"/\ Il Il Il ‘ Il Il Il Il ‘ Il Il Il Il ‘ Il Il Il Il l

0.15 0.2 0.25 0.3 0.35
B.R.

Figure 5: Yield times branching ratios as a function of branchingr&N/dy xB.R. vs B.R). The horizontal line
is the measured value and the band represents statistitalyatematic uncertainties added in quadrature. Lines
are different theoretical expectations as explained irake

A fit, based on the thermal fit described ij,[was performed to the hypertriton yield and to yields from
other light flavour hadrons, except Kpreviously measured by our Collaboration &y = 2.76 TeV P8,
50-53]. The inclusion of the deuterofie [28] and3H in the thermal fit 54] in addition to lighter parti-
cles, does not change the resulting freeze-out temper@igre 156+ 2 MeV) and the measured yields
of the nuclei and the hypertriton agree with the model ptemtis within 1 0. The results on the hy-
pertriton yields discussed above were also used to detertha} H/*He and3H/°*He ratios, which are
shown in Table4. In order to compute the ratios, our previous measuremetti@fnd®He yields p§]
were used.

These results were compared with different theoretical eteo@d8, 55, 56] and results from the STAR
experiment §] at /Syn = 200 GeV, which use the same B.R. = 25%. The comparison is rshow
Figure6. STAR results are higher than ALICE results, but still cotitga within uncertainties.
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Centrality 3H/3He 3H/%He

0-10% | 0.47+0.10(stat) +0.13(syst) | 0.42+0.10(stat) + 0.13(syst)
10-50% | 0.40+0.11(stat) +0.11(syst) | 0.26-+ 0.09(stat) 4 0.08(syst)

Table 4: Ratios of3H/*He and3H/*He assuming a B.R. = 25% for tif¢d — He + rr decay B1]. The results
from 3He and®He analysis measured by the ALICE experiment were uggjd [

2 1.6[ « Data:ALICE 0-10%, Pb-Pb |5, = 2.76 TeV
g [ o Data:STAR 0-80%, Au-Au |5, = 0.20 TeV
1.4j Thermal model
[ -- SHARE -+ Hagedorn resonance gas model
1.2f — GSI - Heidelberg
[ --THERMUS
-
0.8 %
0.6 E
0.4 ' - E{ _______
028 |
r  aAH - (He + m) assuming B.R.=25%

S H/ %He > H/ °He

Figure 6: The ratios}H/*He and3H/®He determined by the present analysis (full circles) forteraand anti-
matter compared with STAR results (squaré})dnd theoretical predictions (lines), |48, 55, 56] as described in
the legend.

4.2 Data comparison to coalescence models afglratio

At the moment no prediction of tt'%H and%ﬁ yields in a non-trivial dynamical coalescence model is
available at LHC energies. Nevertheless within a simpléesgance model itis possible to evaluate some
parameters which are sensitive to the existence of coalesagaechanisms for hypernuclei formation. In
the empirical coalescence modgl] the cross section for the production of a cluster with massiverA

is related to the probability th& nucleons have relative momenta less tpgrwhich is a free parameter
of the model. This provides the following relation betweka production cross sections of the nuclear
cluster emitted with a momentupp and the nucleon emitted with a momentym

Na Ny A
EAK = Ba (Epd3—pp> ; 2)

wherepa = App. For a given nucleus, the coalescence paranBatshould not depend on the momentum
since it depends only on the cluster parameters:

amr NP M
Ba= (g p8> oy 3)

whereM andm are the nucleus and the proton mass, respectively. The ptealda was computed for
iH according to Equatiof using the spectrum shown in Figu2eand our previous measurement of the

9
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proton 0] andA [52] spectra.
3
ParametengI and BZHe obtained in 8] are compared with the hypertritcl':?f\;}H from this analysis using

the relations
m2
B;He _ d BgHe (4)
MspeMp

and
34 _ape MhMEY
By =By "——"—. (5)
MeeMA
Finally it is possible to define
3 mma 3
By = [ (6)

mems

3 3
The BQH parameter evaluated froBf3‘H is compared in Figurd to that of the deuterong, and3He,

BZHe. Thef’\H coalescence parameter is not flat as a functiopro€ontrary to the prediction of the
simple coalescence modell], which does not take into account the characteristics efamitting
source. This is the same behaviour as observed for deutarmhiHe nuclei p8]. At low py the B,
values are compatible, suggesting thais similar for A=2 and A=3.

Using the measuregH yield the ratioS; =3H/(*Hex/\/p), also known as th&trangeness Population
Factor, [57] was evaluated. This ratio was first suggested by the authbf8] in the expectation
that dividing the strange to non-strange baryon yield shaabult in a value near unity in a simple
coalescence model. Moreover, according to the author&@f 5 is also a valuable tool to probe
the nature of the matter created in the collision, since gessitive to the local baryon-strangeness
correlation p8-60]. This ratio in the thermal model approach does not depertti@ohemical potential
of particles and was found to be almost energy independeltl]. On the contrary, in a dynamical
coalescence picture it increases with decreasing beargyeaad is in general larger than the thermal
model predictions§1]. This leads to the conclusion that the information on datirens of baryon
number and strangeness is lost in the thermal calculatioauseS; essentially depends only on the
temperature. On the other hand, in the microscopic tredtthencorrelation survives angs provides
information about the correlation between baryon and ggaass content. Finally, it has been argued
[57,58] that a value ofS; close to unity indicates that the phase-space populatmmstiange and light
guarks are similar and would support the formation of higtmperature matter of deconfined quarks.
The A/p ratio used in the present analysis was taken fr6fj §nd [52]. The S values obtained for
particles (anti-particles) are summarised in Tabknd the average of the two measurements is shown
in the right panel of Figur@. These values were compared with different theoreticaletsoand to the
results from experiments at BNL-AG8][and RHIC B].

The models used for the comparison are the statistical ha@tion model 1], the hybrid UrQMD
model B1] and its extension at the LHC energg9], the DCM (Dubna Cascade Model) coalescence
model (described indl]) and two versions — default and string melting — of the AMPY Nlulti-
Phase Transport Model for Relativistic Heavy lon Colligpf62] plus coalescence described B].
The present result af/syv = 2.76 TeV is comparable to that measured at E864 experingrat[
VSWN ~ 5 GeV, while it does not confirm the rising behaviour shown BB [9] and by the AMPT with
string melting plus coalescence modg¥]. This result is consistent with the thermal model approach
which predicts a constangSalue from,/syn above a few GeV.

5 Conclusions

Measurements gfH and%ﬁ in Pb—Pb collisions a{/Syn= 2.76 TeV were presented in this letter. The
2H lifetime was measured and was found to agree with previceesarements within uncertainties. The

10



2H and3H production in Pb—Pb collisions ALICE Collaboration

WIS o
I
>|ol

: AH b
Centrality e X A

0-10% | 0.60+0.13(stat) +0.21(syst) | 0.54+0.13(stat) + 0.19(syst)

X

Table 5: S; for matter and anti-matter. To compute the ratio a B.R. of 2&4% assumed for theH — 3He+ 1t
decay.
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o Pb-Pb |y =2.76 TeV 16 E ®ALICE Pb-Pb 0-10% \5,,,=2.76 TeV ' ;‘:a'escence (DCM model)
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Figure 7: Left: B, as a function ofor /A for d (full circle) [28], 3He (empty circle) 2§, and,3\H (full squares).
3

The B(Zd”‘H) and B<2d’3He) were evaluated as explained in the texi.:km3mg ,and k = Mg Right: S; ratio

He'TP mpms,

measured in this analysis compared with previous expetmhszsults (E8648] and STAR pA] (triangle and star,
respectively)) and different theoretical models as in@idan the legend.

measured value was included in the computation of the warddage of thﬁH lifetime. Transverse
momentum yields at mid-rapidity for central (0-10%) Pb—fllisions at,/Syv = 2.76 TeV were
measured in threpy intervals. The yields of particles and anti-particles waemasured in two centrality
classes (0-10% and 10-50%) and compared with differentratieal models. The rati(%ﬁ/f\H is
consistent with unity, as expected at the LHC energy. Thesored yields indicate that hypernuclei in
high-energy heavy-ion collisions are produced within anildyated thermal environment in which the
temperature is the same as for the other particles produdae aHC. Thej H/*He GH/®He) ratio was
also measured and compared with different theoretical lae results from the STAR experiment.
STAR results are higher than ALICE results, but compatibihiw uncertainties. ThéH coalescence
parameter was also evaluated. Its value increases pyittand within the uncertainties, is consistent
with those extracted for deuteron afide nuclei p8]. The ratioS; =3H/(*HexA/p) was evaluated
and compared with different theoretical models and measemés from previous experiments. The
value of 3 suggests that the production of nuclei and hypernucleieat tHC can be described with a
thermodynamic approach, and is similar to the one calalilayethe Hybrid UrQMD model49]. No
conclusions can be drawn about the AMPT + coalescence mddekjnce no prediction of dynamical
coalescence models is available at the LHC energy. The mezbSyivalue excludes the rising trend in
AMPT seen up to RHIC energies extends to LHC energies. shmeasured at AGS, RHIC and LHC
are compatible within uncertainty with a value which is ipdedent of the centre of mass energy of the
collision.
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