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Contributions from CMS

« Charmonia Studies
« 2010 data - J/y and y(2S) cross sections
up to pr = 70 GeV and 30 GeV, respectively
(JHEP 02 (2012) 011)
« 2011 data - J/y and ¥(2S) cross sections extended to
pt = 120 GeV and 100 GeV, respectively
(CMS PAS BPH-14-001)

« Bottomonia Studies
« 2010 data - Y(nS) cross sections with pt < 50 GeV
(Phys. Lett. B 727 (2013) 101)
« 2011 data - Y(nS) cross sections up to pt = 100 GeV
(CMS PAS BPH-12-006)

S, | o,
é% chris.ferraioli@cern.ch Quarkonium Workshop 2014 2 @?




Cross Section Measurement

d*o(pp — Q) _ NG
dprd|y Lint - oproly| - €- A- B(Q — ptp~)

Lint = 4.9fb~ 1, € = Efficiency, A = Acceptance, B = Branching ratio
2011 CMS data, /s = 7 TeV pp collisions

JIp »(2S) Y(nS)
Rapidity:  |y| <1.2 ly| < 1.2 ly| < 0.6
4 bins 4 bins 1 bin

sly| = 0.3 sly| = 0.3

pt Range: 15-95* GeV 15-75* GeV 10 - 100 GeV
SpT varies SpT varies SpT varies

*Higher when integrated in rapidity
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J/y and ¢(2S) Yields

Yield determined using an unbinned maximum
likelihood fit to dimuon mass-lifetime distribution

Crystal Ball function with free

mean and width parameters
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J/y and p(2S) Efficiencies

Tag & Probe method used Calculate p factor to account
for single muon efficiencies for muon pair correlations
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Acceptance

J/p and p(2S) Acceptances

Naet (T, Y; \o)
A(pr, y; Ao) =
( ) Ngen(pTa Y )\9)
3
W(cosh, ) = - (14 Agcos?0 + Aysin®0cos2¢ + \gysin20cosg)
2(3 + Ag)
0 e Acceptance similar
| = for J/ip and ¥(2S)
0.8
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] — =0
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Y(nS) Yields

Efficiencies and acceptance were determined
analogously to the charmonia study
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Y (nS) Fits

Signal shape determined using event-by-event tracking
errors propagated to the dimuon mass variable
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Shape represents data well at low and high pr
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J/y and ¢ (2S) Results

Cross section of prompt J/i and ¢(2S) has

been extended to nearly pt = 100 GeV
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Note: L = 3.9 fb" for J/i (trigger change near end of 2011 run). Results properly scaled to account for change.
See: https://twiki.cern.ch/twiki/bin/view/CMSPublic/PhysicsResultsBPH14001
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https://twiki.cern.ch/twiki/bin/view/CMSPublic/PhysicsResultsBPH14001

J/y and ¢ (2S) Results

Measurements extend pt reach to
nearly 100 GeV for J/y and ¢(2S)
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Y (nS) Results

Cross section Shape transitions from
measurements extended exponential to power-law
up to pT around 100 GeV at pT =20 GeV
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Y (nS) Results

Cross section ratio plots also show
shape transition around pt = 20 GeV
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Systematics

Sources of systematic uncertainties

* Luminosity * Fits
« Efficiencies » Background model
 T&P  Signal fits
« p Factor  Polarization effects on acceptance
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Charmonia study

« Extend double differential cross sections up to pr = 95 (75) GeV
for J/y (¥(2S))

« Extend pt measurements up to 120 (100) GeV for J/y (p(2S))
when integrated in rapidity (Jy| < 1.2)

Upsilon study

* Differential cross sections extended up to 100 GeV

 All Upsilon states show transition from exponential to power law
behavior at pt > 20 GeV

Together these results provide additional constraints
on theoretical models of quarkonia production
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Back up
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Ideal system for studying the strong interaction
within non-relativistic QCD models

possibly colored qg pair quarkonium (Q))

of any possible ~**L
quantum numbers
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2) non-perturbative evolution
to the observed bound state

1) perturbative phase Quantum numbers change!
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CMS Detector
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