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Determination of the spin and parity 
of all-charm tetraquarks at CMS
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Decay Angles
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Optimal Observable
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Statistical Analysis

0! 2"#

observed 𝑞!"#

• Hypothesis test with toy MC for 𝐽!" = 2#$ vs 𝐽%" = 0&

• Test statistic 𝑞 = −2ln(ℒ'!"/ℒ'#")

• Consistency of data with 𝐽!"/𝐽%" using p-value:
𝑝 = 𝑃(𝑞 ≤ 𝑞()*|𝐽!" + 𝑏𝑘𝑔)
𝑝 = 𝑃(𝑞 ≥ 𝑞()*|𝐽%" + 𝑏𝑘𝑔)

• Significance:
Converted from p-value
via Gaussian one-sided tail integral

• Confidence level

𝐶𝐿* =
𝑃(𝑞 ≥ 𝑞()*|𝐽%" + 𝑏𝑘𝑔)
𝑃(𝑞 ≥ 𝑞()*|𝐽!" + 𝑏𝑘𝑔)
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Summary


