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Recent results in spectroscopy from the CMS collaboration.

Observation of Z (6100)~ baryon
Observation of A, ° — J/¥ 2~ K* decay
Observation of vy — 4u decay

Vv 4 d

Observation of new structure in the J/v¥ J/¥ mass spectrum
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Observation of = (6100)” baryon

PhysRevl ett.126.252003

The LHCb Collaboration reported the observation,

= (6227 — A °K and Z ° 7~ [Phys. Rev. Lett. 121], = (6227)°— Z ~ =" [Phys. Rev. D 103]
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CMS search for = ~ excited states with 2016+2017+2018 data
~is reconstructed via J/¥ E”and J/¢¥ A K, where, J/Y — utn,
Invariant mass of J/y Z~ (left) and J/¥ A K~ (right). J/¥ =° K™ - partially reconstructed background.
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(140 fb') in the E, ' invariant mass spectrum.
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Yield - 859 £ 36
mass - 5797.0 £ 0.7
MeV (left)

Model - Double Gaussians
+ Exponential

J/ AK Yield - 815 + 74
J/Y 22K Yield - 820 + 158
mass - 5800.1 £ 1.2 MeV
(right)
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http://dx.doi.org/10.1103/PhysRevLett.121.072002
http://dx.doi.org/10.1103/PhysRevD.103.012004
https://doi.org/10.1103/PhysRevLett.126.252003
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The first observation of Eb**— beauty-strange baryon. Fit is relativistic Breit-Wigner convoluted with resolution.

Fitted mass difference of the new Z, (6100) state —
Natural width of this resonance is compatible with

zero and a 95% confidence level upper limit of 1.9
MeV.

AM Eb(6100)—

Yield: 26 + 7 (fully reconstructed) and 34 + 9.

:24.14 £ 0.22 MeV.

M(E,(6100)~) — M(&, ) —2m"RS = 24.14 £ 0.22 (stat) % 0.09 (syst) MeV

A 13 MeV mass increase places =, (6100)~ above Ab0 K™ threshold, could have been enabled the potential decay to Abo K™ state.
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https://doi.org/10.1103/PhysRevLett.126.252003

Observation of Abo — J/ = K* decay CMS-PAS-BPH-22-002

e LHCD Collaboration identified significant J/yp structures in Abo decaying to J/ypK’, marking exotic baryon
spectroscopy breakthrough.
Hidden-charm pentaquarks seen in J/¥p and J/¥A systems only.

e Exploring heavier baryon channels (e.g., Z~ and Q7) might unveil doubly or triply strange pentaquark states.

e CMS search for the Ab0 — J/VE"K" decay with 2016+2017+2018 data (140 fb'), where the J/¥ — u* p, &~
— An™, and A — pw channels are used to reconstruct the intermediate decay products.
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https://cms-results.web.cern.ch/cms-results/public-results/preliminary-results/BPH-22-002/index.html

Continue CMS-PAS-BPH-22-002

A narrow peak at the Ab0 mass is observed with J/YZ"K*(> 50). The S CMS Preliminary 140 o' (13 TeV)
1st observed multibody decay containing the J/YZ" system. 2 40 g ¢ Data
© 35} — Fit
Model - Student-T function for signal with mass and ¢ floating, but = I A} signal
the n parameter fixed to the value found by fitting the simulation é 2 (RIS R S Background
because of the limited signal yield, Exponential for background. % 20
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Limited sensitivity to pentaquark due to low signal yields.

mJyEK" [GeV]

B(A) — J/pE-KT)
B(AY — p(2S)A)

The Branching ratio is measured as: |R = = [2.5 4 0.8 (stat) 4= 0.9 (syst)]| %
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https://cms-results.web.cern.ch/cms-results/public-results/preliminary-results/BPH-22-002/index.html

. P |
Observation of y — 4. decay _LMH illari O;Ribs 2305.04904

1 and %" mesons with masses of 547.9 MeV and 957.8 MeV, composed of up, down, and strange quark admixtures.
Several properties of the ¥ and % are not measured. e.g. leptonic radiative decays, Dalitz decays.
Dalitz decays involve electromagnetic coupling of pseudoscalar mesons to photons.

Observed leptonic radiative decays:  — u" n™, 1 —>e'ee’e’, ' > e'ee’e”.

Remaining elusive : y = e'e”, = n" w u' u,n — e'e u’" w7, most 1 decays.

A el N
®  Rare decays offer precision tests of the standard model and sensitivity to new physics scenarios.
® SM Predicted branching fraction: (3.98 £ 0.15) x 10~ Chinese Phys. C 42 (2018) 023109.
®  CMS reports first observation of y = w*" u' " w~ decay.
m  High-rate triggers in CMS extend sensitivity to dimuon and four-muon resonances.
m  Improved precision by five orders of magnitude compared to previous methods.
m  Data-2017 and 2018, corresponding to an integrated luminosity of 101 fb.
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https://iopscience.iop.org/article/10.1088/1674-1137/42/2/023109
https://arxiv.org/abs/2305.04904

https://arxiv.org/abs/2305.04904

Continue... Submitted to PRL
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The measurement is in agreement with the theoretical prediction of (3.98 + 0.15) x 107, Chinese

Phys. C 42 (2018) 023109

0.75 08 085 0.9
m,, [GeV]

Priyanka Sadangi, EPS-HEP23 23.08.2023


https://iopscience.iop.org/article/10.1088/1674-1137/42/2/023109
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Observation of new structures in J/V¥ J/{ mass spectrum Submisiad w PRL

In 2020, the LHCb Collaboration found a distinct structure in the J/¥J/¥ channel — peak at X (6900).
[LHCDb], confirmed by the ATLAS experiment [ATLAS].

CMS report on the J/{J/V¥ invariant mass spectrum, using a dataset representing 135 fb™! of integrated luminosity at a
center-of-mass energy of 13 TeV.
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X (6900) structure observed by LHCD is confirmed with a mass of BW, BW, BW,
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https://arxiv.org/abs/2306.07164
http://dx.doi.org/10.1016/j.scib.2020.08.032
https://arxiv.org/abs/2304.08962
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e Thedips around 6750 and 7150 MeV in the data lack

accurate description.
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e LHCDb's interference model doesn't fit our data effectively.
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¢ Including interference terms between the three oif R 2
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leads to resonance parameter shifts compared to no g T ;r{r ! SRR f
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Interference  m[MeV] 6638735313 684773358 71347381
T[MeV] 4400530000 1914875 9730 %
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https://arxiv.org/abs/2306.07164

Summary

® First observation of a new excited beauty strange baryon, = ~(6100).
e First observation of Ab0 — J/¥ E7 K" decay.
e First observation of n— p* ™ p" w decay.
0  the measured Branching fraction is consistent with SM.
o With J/Y]J/¥ study we confirm X(6900), and new structures are found
with mass 6552 + 10 (stat) £ 12 (syst) MeV and mass 7287 + 18 (stat) £ 5
(syst) MeV with 6.50, and 4.1 respectively.

Stay tuned with CMS !
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