Helicity amplitude analysisot x,.; — ¢¢

JHEP 05 (2023) 069

Boan Shi

shiboan19@mails.ucas.ac.cn, University of Chinese Academy of Sciences

MOTIVATION

e Helicity selection rule (HSR) |[1| requires A; + Ay = 0. For charmonium decays to light hadrons hi(A1)ha(A2), violating HSR. exhibit suppressed
branching fractions, as demonstrated in x.1 — ¢o.

e However, BESIII observed comparable y.; — ¢¢ branching fractions for J = 0,1, 2 [2|, contradicting HSR expectations.

e Various models, including perturbative QCD (pQCD) [3|, the quark-pair creation (°Py) model [4], and charm-loop (DD) contributions [5], have
been proposed to explain this anomaly. Helicity amplitude ratios provide key discriminators among these mechanisms.

e Measurements in this analysis: (I) ‘F{),1/F(g),o| in xXco — ¢¢; (II) ‘F()Q,l/FOQ,O

fraction, where Fy )\2’2 are the helicity amplitudes.
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BESIII DETECTORS AMPLITUDE ANALYSIS

e Dataset and Methodology:

Main Drift Chamber (MDC): =  — ——

it L
o
:
A
¥ |‘
JF
\

AP/P = 0.5 %@1 GeV == -

— BESIII 448.1 x 10° 9(3686) events
— Covariant tensor expansion for helicity amplitudes |6]
— Full angular distribution for eTe™ — 1(3686) — vxeg — 700 - YKTK-KTK~
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EM Calorimeter (EMC): AE/E=25% @ 1 GeV
0,,=0.6cm@1GeV

Stable and reliable operation since 2008

Large acceptance

Good particle identification o F'it Model:

High energy and momentum resolution — Resonance: Relativistic Breit-Wigner with damping factors (mass resolution included)
— Non-resonant: Pure J” = 01 component

— Background: Sideband subtraction in likelihood fit

o Fit results: From left to right: invariant mass distributions (I) mge; (II) m~4; helicity angular

distributions for (III) the photon; (IV) the ¢ meson.
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SUMMARY AND OUTLOOK

e Signal: y.; — ¢, area A e Helicity amplitude ratios exclude DD loop model; other theories show deviations.

e Background:

BESII

— Xeg — OKTK ™, area B
— Yoy — KTK-KVTK~, area C
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