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We present our femtoscopic analysis of AK correlations in Pb-Pb collisions at N %:2.76 TeV from ALICE. The femtoscopic correlations result from strong final-state interactions, and are

fit with a parametrization based on a model by Lednicky and Lyuboshitz [1]. This allows us to both characterize the emission source and measure the scattering parameters for the particle
pairs. We observe a large difference in the AK+ and AK- correlations in pairs with low relative momenta. This might suggest an effect arising from different quark-antiquark interactions

between the pairs (ss in AK+ and ut in AK-), or from different net strangeness for each system. To investigate further, we conduct a ZK analysis, for which preliminary results are shown.

1. Introduction 5. Measured AK Correlations with Fits

Pb-Pb {5, =276 TV AK- 0-10% Fit Parameters (value = statistical error - systematic error)
Pair Type | Centrality R Rf, 3ty dy
0-10% | 4.04 = 0.38 + 0.83
¢ A =0.37+0.08 £0.22 —
R-404+038+083 | | AKT & AK™ | 10-30% | 3.92 & 0.45 £ 0.66 | -0.69 = 0.16 =+ 0.22 | 0.39 = 0.14 £ 0.11 | 0.64 + 0.53 & 1.62
30-50% | 3.72 = 0.55 £ 0.42

- Femtoscopic analysis of AK correlations A = uds 1.05 ALIGE Preliminary  AK+ 0-10%

> Result of strong final-state interactions . 1
. . A = uds
Study the AK interactions 0.95

val. + stat. + sys. A =0.38+0.09+0.22
R=4.041+0.38+0.83
Re[f0] = -0.69 £ 0.16 £ 0.22
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: Im[f0] = 0.39 +0.14 + 0.11
> Scattering parameters never before o 0.9 CNOFasEe d0=0842083%162 o 010% 1 279 075 1 138
measured K+=us 1.05 AK- 0-10% K+ 0-10% || AK & AKT | 10-30% | 4.00 =0.72+0.98 | 0.18 +0.13 £ 0.10 | 0.45 £ 0.18 = 0.18 | -5.29 & 2.94 = 7.66
Characterize the AK pair emission regions K- =1US 1 ?@@#ﬂ&ﬁﬂﬂ_ }@ﬁ.ﬁ#ﬁwﬁ 30-50% | 2.11 = 0.52 + 0.46
: - val. £ stat. + sys. =0.45+0.16 + 0. - 0-10% 3.02 = 0.54 = 0.33
> Obey transverse mass (m,) scalin - = s et 0701 138 L =048 £0.17£0.15 _
y (m;) J K% = 1 'ds +sd| 0-95E Rel10] = 018 £ 013 - 0.10 R=479£079+138 | | AK) & AKY | 10-30% | 2.27 = 0.41 + 032 | -0.16 £ 0.03 £ 0.04 | 0.18 1 0.08 - 0.06 | 3.57 L 0.95 - 2.84
+ Signature of hydrodynamic flow V2 0.0 Im[f0] = 0.45 £ 0.18 % 0.18 30-50% | 1.67 = 0.30 + 0.28
— %%NDF = 284.0/288 d0 =-5.29+2.94 + 7.66
[l L " [l _I 1 1 1 1 l L 1 1 1 I 1 1 1 1 l 1 l 1 l 1 1 1 1 l 1
+ - — . . . ]
Investigate striking difference of AK+ and AK- systems at 105 AKS 0-10% AKS 0-10% > For a given pair and conjugate:

small relative momenta (k*)
> Effect arising from ss annihilation compared to uu?

> Radil shared amongst like centralities
> Only 0-10% shown in figure

val. = stat. + sys. A=040+£0.19£0.12
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> Or S=0 AK+ system has more interaction channels than o9 Reffo] - 016 £.0.08 £ 0.04 aiacsosiom | > Scattering parameters (f, d ) shared amongst all
S=-2 N\K-? 095" mor.osn  a0-as7i0ssione Ak, | > Each correlation function has a unique normalization parameter
001 02 03 0 01 o0z = 03 > \K" analyses
2. Femtoscopy (1 fm = 101° m) k* (GeV/c) > Each correlation has a unique A parameter
_ _ - N\K°, analyses
- Space-time characterization of particle-emitting sources on GlreeII: = fitto non-flat, non;lfefmtoscopm, background > All share a single A parameter to aid in the fitting process
femtometer (10*> m) scale Blac = “raw”, uncorrected, fit

- Direct measurement of times/positions of fireball impossible Magenta = final fit; momentum resolution and non-flat background corrections applied

> Extremely small size and lifetime 6 mT Scaling Of Radll

Momentum difference of emitted particles is measurable

> Connected to the time and space properties e ot ke o e m ALICE Preliminary  Pb-Pb y sy = 2.76 TeV R_ parameters vs m_ for (preliminary) AK pairs
Exploit measured two-particle (or higher) momentum = oL 30-50%—— k% o Ak s | (AK'+AKY @ with ALICE results [5] for mtehmen, KehKen, KO_KO_,
correlations of hadrons to probe freeze-out structure of o B X AKS * AK® * — , , >C
dynamic matter created in collisions 0 pp, and pp. AK+ (with AK-) and AK- (with AK+)

> Most direct link to size and lifetime Tz 5984 > BRENRE X ; are shown separately in the left, and averaged
> Sensitive to quantum statistics, strong and Coulomb SR TR in the right. Statistical (lines) and systematic

interactions | i 08dod & 88 0 3 | I 08dgs & 318 o4 # | (boxes) uncertainties are shown.
> Allows for measurements of nuclear scattering parameters n o &*: o ] +F_-,. n o &*: , ﬁ‘ +~;u

> For some pairs, difficult, if not impossible, o C}X x OF i X 4 OF m P (1 2

to measure otherwise | | | | | | *I | | | | | l | *I | m2 — - + —|p +p
02 04 06 08 1 12 14 16 1.8 04 06 08 1 12 1.4 1.6 1.8 T p) pRRLEL T,2
(m_) (GeV/c?)

3. Formalism

- Theory [2,3]: - Experiment: 7. ANK+ vs. AK-
2 13 A(k*) - : —

C(k*):fS(r*)|1Pk*(r*)| d'r* C(k*)= B(k*) % 1-_9'10% “..”.::ﬁ':f)”-_f)]m% B .”::_{.’.ﬁ. - AK+ shows greater suppression at low k* compared to AK-

. S(r") : source distribution . AG - signal distribution S * R L -1, 1 eeterr > Effect arising from ss annihilation compared to uu?

. W, (r"): two-particle wave-function (same-event) - *  ALICE Preliminary Y > Or S=0 AK+ system has more interaction channels than

+ k* : momentum of one particle . B(k¥) : background distribution 0.95— Pb-Pb |5\ = 2.76 TeV __. + _S=-2_ NK-? - B

in the pair rest frame (mixed events) - - . » Z%K*" ideal to further probe ss vs. uu
0ol AK+ e AK- e > Impossible; =% - AT®

> Quantum statistics (QS) and strong final-state interactions (FSI) - | AK- o [ AK+ o > =K< is next best option =0 __

> Lednicky and Lyuboshitz formulation [1] B I - T

> AR systems Sample correlation functions for the 0-10% centrality k* (GeV/c) =- = dss
C(k*)=1+A[aexp(—4k**R*)+Cpg(k*)] bin. (Left) AK+ with AK-; (Right) AK- with AK+.

Fl(zk*R)—‘5

1‘f(k*) L do ) 2Rf(k*)

Crs=(1+a) 5|10 “2mR|  JmR

Flen)=| Foyaoke | R

* A —rough estimate of primary . f,— complex scattering length

. I;glsrfégcstligg - d, — effective range of interaction

ALICE Preliminary Pb-Pb ys,, =2.76 TeV
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Coulomb Only
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Z-K+ 0-10%

=+K- 0-10%

Simulation Parameters
A=0.5
R=3.0
Set 1 Set 2
Re[fo] =0.5 Re[fo] =-0.5
Im[fo] =0.5 Im[fo] =05
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> QS, strong, and Coulomb FSI [4]
> No analytic form - integrate by hand, or simulate pairs
> =°hKch systems

o

ALICE Preliminary

LA o o & o & o L, @

E-K- 0-10%

G(p,m) L e

5
r* ++

W, (r*)=e*VA (m)|[e™ " F(=in, Lig)+f (k*)

E-K- Simulation
Coulomb Only
Strong+Coulomb {Set 1}
Strong+Coulomb {Set 2}

k)= vk = 2 )ik A

Coulomb-only Band

Max: A =0.1 R=10.0 fm
Min:A=09 R=1.0fm

Simulation Parameters
A=05
R=3.0

Set 1 Set 2
Re[fo] =05 Re[fo] =-05

mf]=05  Im[f]=05
d, = 0.0 d, = 0.0
—006 008 o1 oiz 0%
k* (GeV/c)
=°hKe" correlation functions for 0-10% centrality. Magenta band is spanned by two Simulated CFs for =-K+ (top) and =-K- (bottom) systems.
4. Ask me about! Coulomb-only simulated CFs, with A and R values listed (curves from intermediate Solid lines represent Coulomb-only simulations, and

_ _ values are within band). The =-K+ data (top left) cannot be described by Coulomb- dashed lines also include the strong interaction. Two
- Residual correlations from feed-down only picture. Is the dip below unity the strong force showing itself? sets of scattering parameters are shown.

> ex. 2K - AK, =K - AK, Q'K - AK, etc.
- New treatment of non-flat background 10. Summary 11. Outlook

> F = confluent hypergeometric a_ = two-particle Bohr radius
function

- G= \/Kc(Go"'iFo)
> regular (F,) and singular (G,)
s-wave Coulomb functions
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Al k.

| ] | ] | |
A_ = Coulomb penetration factor : - . . 0.1 0.15

p =k*r; n=(k*a)"; & = k*-r+ k*r* K* (GeV/c)

0. = Coulomb s-wave shift
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> Model with THERMlNA_‘TOR | | > AK femtoscopic analysis presented for Pb-Pb collisions at +/syy = 2.76 TeV - Finish AK analysis and - Continue work on =¢"K*" analysis
> Attempt to eradicate with particle rotation method > First measurement of AK scattering parameters publication > Fitter greatly complicated by

- Source radii extracted for 0-10%, 10-30% and 30-50% centralities > Finalize treatment of non-flat Coglomb interagtion
References > Follow approximate m_-scaling observed in other systems background - Use ="K*" analysis to help AK by

. ; . L . . . > Model with THERMINATOR either
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