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1. Motivation 2. Femtoscopy method
The interactions between open-charm and light-flavor Interactions - correlations in relative momentum k*
mesons were never measured, yet they are important for: Quantified by the correlation function (CF)
. . . L. _ X ' t th
= benchmarking theoretical predictions™® A
Effective field theories and lattice QCD + chiral extrapolation N. ( L% ) ; ,
Sallle
= searches of exotic charmed states”™ C(k™) = &(K) = = /d r* S(r*) k™, r")]
Are there multi-quark or molecular states of D mesons with light hadrons? N mixed (k ) source wave function
= rescattering in heavy-ion collisions (HIC)"" — .
Heavy-ion observables might be modified during the hadronic phase . . . T
of the fireball expansion due to the rescattering with light-flavor mesons fi_/ C>1 > Attractive interaction -- ( )
Goal: measure the final-state interaction (FSI) of D and O
D* with pions and kaons using the femtoscopy technique

3. Selection of charged D and D* mesons
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In pp collisions:
r*~ 0.8 fm

C <1 - Repulsive interaction
Reconstructed via fully hadronic decay channels:

s D" > K n"n™ + charge conjugate
= D*" > D7t >K 7ttt + charge conjugate

k* = |p] — p5|/2

Dataset: high-multiplicity pp collisions at v/s = 13 TeV
Different origins = different decay-vertex topologies:

= combinatorial background

From the combination of uncorrelated pion and kaon tracks
The least displaced from the interaction point

" prompt
From the hadronisation of the charm quark or decay of excited charm states
Intermediate vertex displacement

Source: determined from proton-proton pairs
femtoscopy assumming a universal m; scaling'

5. Future prospects
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m _ : :
HoI- ]gfﬁ;ll}gfon decay The T : a manifestly exotic state
The most displaced = just below the DD* threshold
Selection based on the decay-vertex topology, employing " what is its inner structure?
a machine-learning multi—class classification algorithm READ THE PAPER
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4. Experimental results >
—————————— | | quark bag  or... molecular state?
+ ALICE pp Vs = 13 TeV : 1= ALICE pp /s =13 TeV -
| High-mult. (0—0.17% INEL > 0) 1 - High-mult. (0-0.17% INEL > 0) - Performance Stlldy of ALICE 3 (Run 5—6)
2.0+ ¢ Dm®Dw — i ] = DD* correlation function™
| Coulomb (n =1.77) . —¢— Data (x*/ndf = 0.7) - . . . .
| B.L.Huang et al. (n =7.09) 1 & | 95% CL ) " assuming a binding potential
—~~ { L.Liuetal (nc=5'8$) ] LI\_/O 5 )6(810 c(;alzjo et al g Y L Y N B
X i ZH.G I. (Fit-1B) (n =5.26 N ) p N i L
B - T ' 6 > - ® Z. H. Guo (Fit-2B) et al. O B 4 B
| X.Y.Guo et al. (n =5.43) L B L. Huang et al ] 10 lyl< Models -
1.5 U J. M. Torres-Rincon et al. (n =8.01) | S ] o L. Liuetal ) 1 fm (pp) i
| 1 JM. Torres-Rinconetal. | || — ™+ 2 fm ]
| | % — A 3 :
_ _ 0 = ; ——-5fm (Pb-Pb)
- - I _ | Simulated data
1.0 I | 2 B + pp, L. . =18 fo~ i
| | | | | | I | | | | | | | B | i u Pb—Pb, L ¢ — 35 nb_1
0 100 200 ODn 0.2 5 Neasannn in
k* (MeV/c) a;" (I =3/2) (im) . zf ' :
Comparison with theoretical models: | Fitting the D*'x scattering lenghts 410" j -
41U _
= compatible with Coulomb-only ' = combined fit 10
The strong interaction is negligible for all systems : The I=3/2 is shared between charge combinations O 0‘10 e O| 1' L O| 2' L O| 3' L O| 4' ] 05
= theory overestimates the D¥n FSI | = effective Gaussian potential k* (GeV/c)
In both isospin channels | Model used to describe the correlation function
= D"K CFs compatible with theory ' = similar a, between Dz and D*x In proton-proton: In PbPb:
However, the statistics is limited : Expected from heavy-quark spin symmetry (’ (k*) 2 1 ( (k*) < 1
" small impact of rescattering in HIC | ® incompatible with models \ /
Shallow final-state interaction | The discrepancy remains a puzzle . .
Signature of bound state formation
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