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Quarkonium polarisation in heavy-ion collisions:
where do we stand and where to go ?

J.P. Lansberg
IJCLab Orsay - Paris Saclay U. - CNRS

December 16 , 2020
Polarisation measurements in ee, ep, pp and heavy-ions collisions
IJCLab Orsay, December 14-18, 2020
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Do we expect the polarisation to change in pA collisions ?

Reminder: Ag 4 < dui—aed(p
— A different polarisation means a different angular dependence
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whereas different states <> different polarisation: 'L;" unpol.
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@ Coherent Eloss: sensitive to the colour flow between the initial & final states
— different effects on different production topologies thus at different Pr
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whereas different states <> different polarisation: 'L;" unpol.

e nPDF: a priori no effect of A9 4 unless very different x;, dependence of 4 dx de

@ Coherent Eloss: sensitive to the colour flow between the initial & final states
— different effects on different production topologies thus at different Pr

@ Mind the feed down ! (see next)
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Do we expect the polarisation to change in pA collisions ?

Reminder: Ag 4 < dui—aed(p
— A different polarisation means a different angular dependence

@ CGC NRQCD: Ry different for different Y +1L£s +]1 states
(8]

whereas different states <> different polarisation: 'L;" unpol.

e nPDF: a priori no effect of A9 4 unless very different x;, dependence of 4 dx de

@ Coherent Eloss: sensitive to the colour flow between the initial & final states
— different effects on different production topologies thus at different Pr

@ Mind the feed down ! (see next)

@ Quite some reasons to expect RPA vs cos 0 not be constant
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Feed downs from the excited states

JPL. arXiv:1903.09185 [hep-ph] (Phys. Rept. 889 (2020) 1)

o LHCb 36 pb!
oep LHCb (CDE 18 pbt
\5=7TeV WErom y(25)
05F From y,,(1P) mFromy(2S)
= mFrom y,(1P) From x,(1P)
= 04 mDirect wFrom x.\(1P)
_15‘ mDirect
=
2
,Pu
2=
(=

(b) Low Py J/yr (c) High Py J/y

(IJCLab)

Quarkonium production December 16 , 2020 3/3


http://arxiv.org/pdf/1903.09185.pdf

Feed downs from the excited states

JPL. arXiv:1903.09185 [hep-ph] (Phys. Rept. 889 (2020) 1)

mFrom Y (35)
From y;(3P)
mFrom y, (2P)

® From y (1P)
From g, (1P)

® From Y (25) mFrom x;(3P)

From y;, (2P) mDirect mDirect
B From T (3S)
u From ¥, (3P)
m Direct
(a) Low Py T(1S) (b) Low Pr T(25) (c) Low P7 Y(3S)
® From y4: (1P) mFrom Y (35)
From p,,(1P) From y,(3P)
® From Y (29) mFrom y;, (2P) wFrom y;(3P)
From g, (2P) mDirect mDirect
B From Y (35)
B From y, (3P)
m Direct
(d) High Py (15) (e) High P T(2S) (f) High P7 T1(35)

(IJCLab) Quarkonium production December 16 , 2020 3/3


http://arxiv.org/pdf/1903.09185.pdf

