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BEST inen °8ei® The BESII experiment
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Beijing Electron-Positron Collider (started in 1984, first operation in 1989, upgrade to BEPCII in 2008)
BEPCII is a double ring machine (peak luminosity: 1.0 X 10>° cm™2s! - CM energy 2.0 = 4.6 (4.7) GeV)

Ehin.Phys.C 44 (2020) 4, 040001 I

Nature Rev.Phys. 1
(201 9) no.8, 480 494
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2:! Hyperons are ideal probes for studying the strong interaction in the transition region

e e e e — e —

where the regime is not completely perturbative; Ehys.Rev.Letmzs (2020) 5, 052004

S —————— e e e e

£ The polarization of A baryons in the process ete™ — J/y — AA was recently

I e e S e E—

measured by BESIII; [l\_laturePhys.15(2019)631-634

——— S —— - ————

w € {J/y,p(2S)}

@ We consider the process eTe™ — y — Z+(pﬂ0)f_(ﬁﬂ0)

£ The polarization of = hyperons can be determined analyzing the two-body weak

decays Xt — pz'and T~ — pr’

@ The ete™ - w — XX~ production process is described by the psionic electric and

magnetic form factors (FFs) G/ and G/, related to the parameters ,, and A®

a,, is the angular decay asymmetry parameter AD is the relative phase between FFs
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Study of entangled £* and X~ produced in the process eTe™ — y — XX~ w € {J/y, w(2S) |

AD is the relative phase between FFs
he observable A® °

is related to the
spin-polarization of

the produced TtX~
pair

It AD #£ 0 the X

polarization is
perpendicular to the
scattering plane and

depends on b5 llustration of the ete™ — w — XX~ process
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The analysis is based on 1.3106 x 10”7 J/y and 448.1 x 10° y/(25) events collected with the BESIII detector

The tull differential cross section of the production and decay
process eTe” — y — >H(pa)Z(px) is described with five
observables & = (s, Hp, o, 6’]3, qbﬁ)

W(E) =T (€) +a,Ts(E) do x W(E)d&

+a0[T (€) + 1/ 1 a2 cos(AD) T, (€) +a, T (€)

/1= sin(A®) [ayT 5 (§) + a7 4 (8)].

7T,;,(i=0,1,...,6) are angular functions dependent on & [Phys.Lett.B 772 (2017) 16-20]

z axis along the

>* momentum

Fit of the joint angular distribution W(§) — determination of a,,, A®, &, @
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Concerning the decay =+ — pz"

dN 1
) = 4—ﬂ(1 + ayPs. - p)

p is the unit vector along p momentum
in the X% rest frame
Qy is the asymmetry parameter
Ps. is the 7 polarization vector
(similarly for X~ — pr°, with Q)
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BESHT inen BESIII results
I Phys.Rev.Lett. 125 (2020) 5, 052004 I
he FFs relative phases are determined to be —— -
A®D,, = (—15.5%x 0.7 (stat) = 0.5 (syst))’

AD, g = (21.7 £ 4.0 (stat) £ 0.8 (syst)) Parameter Measured value

The obtained decay asymmetry parameters are Aj/y —0.508 £ 0.006 £ 0.004
ay = — 0.998 £ 0.037 (stat) = 0.009 (syst) A(I)]/ll/ —0.270 +0.012 += 0.009

@y = 0.990 £ 0.037 (stat) £ 0.011 (syst
= DD 0 a, 0.682 + 0.03 £ 0.011
where @, has been measured for the first time d

- AD,, 0.379 4 0.07 = 0.014
Test of CP violation ) —0.998 - 0.037 & 0.009

%+ T _ (00440037 % 0.010 & 0.990 4 0.037 4 0.011

ay — Ay

ACP,Z —

A(S:gu%dardModel 3.6 X 10—6 o .
BESIII has collected ~ 10™" J/y events and it is expected to collect

IPhys.Rev.D 67 (2003) 056001 I ~ 3 % 10° w(2S) that can be used to reduce the statistical errors
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@ Two-body baryonic decays of charmonium provide a good laboratory for studying
the properties of baryons

@ Preliminary results are available from BESIII for the measurement of the BRs for the

y — XtX” decay
* Discrepancy from the_ PDG /4 = {J/l//, W(ZS)}

value of about 1.9 sigma

Decay Branching ratio Branching ratio from PDG
Jly — Z¥E" (1.044 £ 0.004 (stat)) x 10~ (1.50 £ 0.24) x 10~
w(2S) —» - (2.46 £ 0.03 (stat)) x 107 (2 32+0.12) x 1073

The total systematic uncertainty are less than 5% Prog Theor Exp.Phys. (20422) 083C01 I
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BGS]]I INEN SG Branching ratios

These results are fully in agreement with our recently theoretical predictions
based on a strong Lagrangian with SU(3) symmetry breaking terms
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Phys.Lett.B 799 (2019) 135041

—— e — E— — =

value of about 1.5 sigma

[Our prediction: BRy,_,s.5- = (1.110 £ 0.086) X 10—3j Discrepancy from the PDG 1.2 14

(7,)exp (7,)best
BRBE / BRBE

Misure di polarizzazione e BR dei decadimenti dei mesoni J/y e w(2S) in 2tX~ alessio.mangoni@pg.infn.it SIF 2020, online, Italia, set/2020




BGS]]I INFN {3 Strong-EM relative phase

Istituto Nazionale di Fisica Nucleare

Amplitude parametrization for y — baryon-antibaryon decay A 50 N
ELEETL D) p
V6 o 42

2" Ay,
ﬂ\ *\ A B
= =0

Ay, = A (1 +R) + o,

88g(1

Phys Lett.B 799 (2019) 135041

4 a
C{Q[‘]/w —_ :Q{ggg + :Q{gg}, + ﬂ}’) ‘RpQCDl ~ 5 o & RpQCD e R
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phys,LeuEnﬁzTngﬁg,;a'ﬂ ¢ The regime of QCD is not completely perturbative

I

> The obtained strong-EM relative phase isp = 73° £ §°
J/W X The strong, EM and mixed strong-EM amplitudes have been

separated for the first time

IarXiv2005.11265 [hep-ph]l X For the w(2S5) meson the work is still in progress

The strong-EM relative phase is compatible with the hypothesis

l//(Q,S) /‘ orthogonality

¥ The isospin violating contributions seem to be not negligible

I arXiv 2007.12380 [hep-ph] I
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Study of the polarization in ete™ — y — XX~ processes by BESIII w € {Jy, w(2S)}

Determination of the polarization parameters a, &, and the FFs relative phase A®
The parameter oy = 0.990 = 0.037 (stat) £ 0.011 (syst) has been measured for the first time

The BR for the J/y — XX~ decay has been recently determined by two independent analysis
obtaining in both cases a value at least 1.5 sigmas lower than that of PDG

The obtained relative phase between strong and EM amplitudes for the J/y decays into

spin-1/2 baryon pairs is ¢ = 73° £ 8°, while in the case of the y(2S5) meson the work is still in
progress and the relative phase is compatible with the hypothesis of orthogonality
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