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Search for y.,(3872) = pp
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e Possible interference from low

mass A*/2*
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necessary for higher statistics

* Otherwise rejection cut
* Low mass pp enhancements

amplitude analysis might be
can be cut away
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Fit to pp Spectrum
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* Good description with
only charmonia states
included

* One dimensional Fit

* No PWA
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Further Analysis Strategy

Lineshape Parameters Branching fractions

» Of interest: 17.(15) and 1,.(25) ¢ v.1(3872) = pp and w(3770) = pp
* Parameters from lineshape fit * Limit setting or significance taken from
e Systematic and statistical uncertainties Likelihood Scan

from Likelihood Scan

Likeltihood Scan
* Relatively simple approach to estimate uncertainties/confidence intervals
* |dea: shape and value of Likelihood can be translated to confidence intervals
* |ssue: Altering parameter of interest (POI) neglects correlations
» Solution:
* Alter POI and re-optimize
* Report likelihood value
* Determine confidence intervals based on resulting Likelihood Parabola
* Handle systematic uncertainties via combination of parabolas for different
Models like different descriptions of resolution
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Measurement of 7. states

"

* Model 3.4 ]
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* Model34 ]
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T(7.(15)) in MeV
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M, (25) = 3635. 7+ »(stat) MeV
[).(29) = 9.7f2:6(sta,t) MeV
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Limit Setting on the y.,(3372)

Limits: 0.0116 with log(L)min-73461.63
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Limits: 0.0093 with log(L)min-73449.73

Significance: 0.000
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Search for the yw(3770)
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Limits: 0.0965 with log(£)min-49250.94
Significance: 5.660
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Significant contribution from yw(3770) when interference with S-Wave is taken into account
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Pentaquark Searches in A D

* First pentaguark observations from LHCDb 5*D°
in 2015 ;‘: - ‘
* More precise Run2 study finds 3 states S o
QPC(4312), PC(444O) and PC(4457) émoo-_:::;i:(g:ouhd preliminary
* All states appear close to meson-baryon § ; -
thresholds £ S00r
— Molecular states? = 500k
e Models predict coupling to other channels "
suchas P. - A D) o o sy 40
 Measurement of 93 (PC — ACEO(*)) 2001 o
helpful AJL )
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Fit to the Jyy p mass spectrum finding three pentaquark candidates
https://Ihcb-outreach.web.cern.ch/2019/03/26/observation-of-new-pentaquarks/
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Mass Fit and Dalitz Plot
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Understanding the non-exotic spectra UNNERSWM”
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Understanding the non-exotic Spectra UNNERSWAT"
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Overview
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Resolution
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Parameters in MeV

Modelled as a - G(u,0y) + (1 — ) - G(u,, 65,)
With G(u, o) a Gaussian, 6y, = ay, + by
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Construction of the Likelihood /

2 Wi AP (g 0) \
_g(m) — Z (W Z lOg (N—a) W X lOg(PPoisson(N9 Na)))

Effective Sample Size

based on the sWeights Standard Log Likelihood Extension with Poisson distribution

_ 2 MC Monte Carlo integral using
Na) — Z ‘A ‘ (fia 60) ) WJ phase space simulation

IR S S
L(w) = W N, - 2 (1= w)) - log(N,)) ;wj VAREND
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Limit Setting on y.,(3872)

Limits: 0.0116 with log(L)min-73461.63
Significance: 0.000
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Limit Setting — Profile Likelihood (Run2)
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Mass Fit (Run2)
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