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Motivation

* J/w and y(2S) are objects of interest for QCD investigations, as well as important tools
for various studies at the LHC

* For both aspects precise knowledge of various decay branching fractions is important

* Looking into PDG, precision of dimuon branching fractions of J/\y and w(2S) is very
different (~0.5% vs ~7.5%)
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* ATLAS has measured differential cross section of y(2S) production at the same
energies in two decay modes

» Ratios of these differential cross sections allow to determine the ratios of respective
branching fractions, which may improve their precision



ATLASDATA - u*u~ & J/ ¢ Tt m modes

Taking the ratio of these two cross section measurements one effectively measures the ratio of branching fractions:
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DATA ANALYSIS: Strategy

Match the exact binning in pr and y

8 TeV lyl<0.75

* Join transverse momentum and rapidity bins as necessary R h_ratio_h_q
07 i E‘Inmes 25 3:

Add up prompt & non-prompt production to avoid biases in add oo -

prompt/non-prompt separation 05+ I oo

 different systematics naturally cancel out in the ratio 0.4l ]

Carefully propagate statistical & systematic uncertainties 0.3 J

* consider different ways to treat uncertainties

* Find the best combination 0.2f

ATLAS data allowed us to obtain four distributions: | | | ,

» pr spectrain 3 rapidity intervals at 7 TeV collision energy £9 = N SE[Ge\?]O

» pr spectrain 1 rapidity interval at 8 TeV collision energy

* These 4 distributions are fitted with constants as shown
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Possible Combinations
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Results
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These 4 values are now fitted to a common constant

Out of the 3 contributing branching fractions in the
Ratio, B(/(2S) — u* ™) has the worst precision
(8.0 £0.6)x 1073 in the PDG table

Using measured values for:

B(Y(2S) = [/ mtn) = (34.78 + 0.33) %
B(J/Y - utu~) = (5.961 + 0.033)%

This fit result Ratio=0.3559 + 0.0078
allows us to extract a more precise value:

B(W(2S) » utu)=(7.4+0.2)x 1073

This is within one standard deviation from the PDG
value, but its precision has improved by a factor of ~3
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