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O The NAGO+ experiment, proposed for data taking from 2029/2030, aims at studying the high pg region of the QCD —

phase space diagram. It will make use of the high intensity of CERN SPS beams and detect rare probes via a L g :ggg [Ea;;zh?g;reﬁ{%uigﬂ] ]
beam-energy scan with Pb-Pb and p-A collisions in the interval 6.3<\/5NN<17.3 GeV. Adsm[;"erlee etal]
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O Here, we focus on the prospects for measurements of hidden and open charm. Open charm hadrons will be
detected through their hadronic decays, reconstructing tracks in the silicon detectors of the vertex telescope.
High-precision measurements of the yield of D®, D*, and D, mesons, and of A_ baryons, will allow us to constrain
the transport properties of the QGP and the features of heavy-quark hadronisation.

d Charmonium states will be accessed through their dimuon decay, matching muon tracks reconstructed in the
vertex telescope and in the muon spectrometer. The J/Y and §(2S) measurements at various collision energies will
allow us to identify the onset of charmonium suppression in a deconfined medium, correlating this observation
with the temperature of the system, measured in the same experiment via thermal dimuons.
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d Finally, we briefly mention the competitiveness and complementarity of NA6O+ in the landscape of the a - L. L. 2 24 > sensitivity to hadronic interactions
experiments foreseen at other facilities in the next decade. '
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Measure the relative abundances of charm-hadrons (D9, D*, D, mesons and A, baryons) at high pg

e Strange/non-strange meson ratio (D./D°) » enhanced in AA due to recombination in the
strangeness rich QGP

e Baryon/meson ratio (A./D) » enhanced in AA in case of hadronisation via coalescence
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Hot matter effects accessible via energy scan

d The apparatus will be adapted to the varying beam energy by suppression and suppression O evaluate the charmonium melting
scaling the absorber thickness and moving the tracking stations regeneration threshold T correlating the onset
INitial state effects

Q Very high beam intensity! > Pb-Pb interaction rate ~ 150 kHz with temperature measured via

mainly shadowing (anti)shadowing thermal dimuons
- . . . . 10> <Xp< 102for -3 <y< 3 ~10f ~0
Qd Minimum bias trigger (open charm hadronic decays) or triggerless > X8 ory

readout under study Final-state CNM effects
negligible + short sizable breakup in Role of initial and final CNM effects anad

crossing time t=L/(B,y)~ nuclear matter their v/s dependence
710 (y~3) - 4102 (y~-3) fm/c 1~0.5 fm/c for y~0
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Possibility to disentangle the various contributions
(shadowing, nuclear breakup...)

Measured via:

Q J/Y and Y(2S) in the p*u-decay channel Enhanced charm production expected
Q x. » J/Py, with y measured via conversion in a lepton pair in the vertex telescope at large x;

(studies in progress) Fixed target is the ideal configuration

Q Muon tracks reconstructed matching » enhancement closer to mid-y

Fassim tracks in vertex and muon Dominant effect even with 0.1% probability of intrinsic charm contribution in the proton
z:;igzsmewcz ,. | spectrometer (R Vogt, arX|V220704347)

T | First evidence claimed by NNPDF group based on LHCb data (Nature 608, 483 (2022))
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Open heavy flavour: performance studies

- O Measure 2- and 3-prong decays of charmed mesons and baryon in the vertex telescope,
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10% anomalous suppression signal  20% anomalous suppression signal A |
detectable at 30 for E,,>100 AGeV detectable at 3¢ for E,,,>50 GeV Top SPS energy > DY Ryaand v, vs pr, y and centrality

Final considerations, next steps Useful documents

NAGO+ - energy scan at SPS energy (\/SNN~5—17 GeV) , , , , o
> accurate measurement of open/hidden charm in p-A and A-A collisions d Project developed in the frame of the CERN Physics Beyond Collider Initiative,
Q Higher interaction rates with respect to other facilities/experiments working in the same

energy range (RHIC, NICA, ..) d Expression of Interest submitted to SPSC in May 2019,

0 Complementarity with corresponding measurements to be carried out at CBM/FAIR (lower energy) 1 Letter of Intent submitted to SPSC in December 2022,

0 Start data taking after CERN Long Shutdown 3, ~7 years of data taking performing an energy scan 4 Submission of experiment proposal foreseen in spring 2025



https://pbc.web.cern.ch/
http://cds.cern.ch/record/2673280
https://arxiv.org/abs/2212.14452
https://na60plus.ca.infn.it/
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