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J/I\p-proton Femtoscopy

* Insights into J/1-N interaction through J/y-proton femtoscopy

* No measurement yet
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J/IW-N Scattering Length

* The calculated J/i-N scattering length by several orders of
maghnitude

 Constrian gluon distributions inside nucleon
* Looking for possible bound states
* e.g.pentaquark and charmonium molecule

a[fm] Method
3~25.107° Photoproduction (VMD)
O(1) Photoproduction (unitarity)
0.2~3-107° Coupled channel
0.47(1) LQCD (mtt =700)
=0 LQCD (mtt = 266)

0.33(4) LQCD (mrt = 146)



Proton Selection
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J /Y Reconstruction

 Electron selection for
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J /Y signal in each k* interval for Jpsi-proton from same event

Example of /] /1 sighal distribution in each k* interval at k*<0.36 GeV/c
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p-J/y Pair Raw k* Distributions and Raw C(k*)

Counts
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Enhanced C(k*) at k*<1 GeV/c region in raw p-J/y C(k*) distributions
Femtoscopy interactions are expected only at very low k* region (e.g. k*<0.3 GeV/c)
Backgrounds need to be subtracted



Background sources

e Correction of impurity of proton, non-prompt
protons

 Jet-like correlations
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e Can be studied by PYTHIA

* Non-prompt J/i (B hadrons->J/y)

;- pp13TeV LHCh =

e Stronginteraction between B hadrons and
proton

Non-prompt J/4 Fraction
o
W
8]

* From hadron decay kenimatics

* e.g.B hadrons -> Jpsi+proton+X

* J/iY from resanance decays



Common vs. different parton ancestors (PYTHIA)

* PYTHIA tune: Color Reconnection mode2
* The J/i and proton p; disctribution are reweighted to match data acceptance

* Jet-like correlation can be observed in those pairs with the same parton ancestor from PYTHIA
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Towards prompt J /1 and proton C(k*)

prompt, not direct: Chi2_c, psi(2S) -> J/psi

jpromptnot direct cpromptnot direct (k*)

- To=I/Y . p=J/¥ .

prompt,direct ~prompt,direct /; «

F g gy (K
Mini-jet backgrounds B

contributions for prompt J/psi
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Mini-iet backerounds Contrlbutlons .........................................................................................................................
for non-prompt J/psi + hadron * B hadron final state interaction with :
decays proton (femtoscopic) 4

Non-prompt Jpsi: b ->J /1 Proton-mis—PID and
non-primary proton



Contributions from B and proton interaction

CT (k™) = Cheoq " (k™) X[ADTSTBECETOTPE (k)] +

B%->J /Y ; P/ pol/b
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Coga P (kX[ A2 ORI O TP (k)] + Afiae

Input p-BO correlation

° O_> i
(Empirically parameterized input using p-D) Take B Jpsias an example

* Still on-going for full decay channels
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C(k*)

p-J /1 C(k*) with assumed B®-proton interactions
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* The contributions from B hadron and proton interaction are rather
tiny and negligible with current data uncertainties.



Components to get

C™ (k™) = Chraq * (k™) X]

Counts
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p‘rompt *
Components to get ¢’ (x")
raw 1. prompt ,; « prompt prompt -
= +
CT(k*) = Cprga (K) X[/l,i_]/lp p—y i (K )]t t
non—promp * non—-promp non—-promp *
X
Conga— ROIX[ gy Cpmgpy " (D] + Ariar

prompt * non—prompt *\ _ non—prompt * non—prompt

bkgd (k ) Cbkgd (k )_ fsp™ Cbkgd,same (k )+ L * Cbkgd,not same (k )

0 of L B AL AL AL E » - L B T » S L B B B
- - —— No weight o C —}— No weight ] o 161 PYTHIA —}— No weight ]
25_ —L— W/ p_weight B Eﬁ% —— W/ p_weight E 14 :_ —— W/p_weight ]

1-8:_ prompt J/y . :— # same parton, —: . - not same parton,

16 7 C ¢¢ non-prompt JAy ] 1 _2:— non-prompt J/y —

14k PYTHIA - - h, PYTHIA | EM Gl B

1.2F 7 3 T, ] E
i : e, z .

i - e . . 0.6 .

0.8:— o o o .__ 8 | | | | ’ ]
0 0.5 1 15 2 25 05 T s T2 T2s 005 1 15z 25

k* (GeV/c) k* (GeV/c) k* (GeV/c)

f

sp IS the reweigting parameter, which is gotten from fitting to data



Reweighting non-prompt mini-jet backgrounds
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Summary

* p-J/Y femtoscopy in pp collisions using data collected by ALICE in 2024
* Provide insights into proton and J/y interaction
* First measurement on proton and J/y correlation function C(k*)
* Prompt J/y and proton correlation function
* Further study on suppress the non-prompt J/i is on-going
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