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¢ Te "annihilation into baryon-antibaryon

Electromagnetic amplitude for the electron-positron annihilation into baryon-antibaryon

e (ppe™(py) — y*(g) — B(k))B(k,)

€

'

scattering

annihilation

Isospin violation in the decays of vector charmonia into AX+c.c.

alessio.mangoni@pg.infn.it

ie?

ﬂgg = = ? V(Pz)yﬂu(l%) (k)1 v(k,)

Electromagnetic cross section

in Born approximation g, (42 =

opg(q 2)

4ma zﬁMB(q ) (2
3g2

GB(qz) *+| GE(q?) \)

q°

3 Theoretical aspects of Hadron Spectroscopy and Phenomenology 17/12/2020, online




Istituto Nazionale di Fisica Nucleare

~

\_

By introducing an effective FF
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¢ Te "annihilation into baryon-antibaryon

We consider the decays of an SU(3)
singlet meson yr into pairs of spin-1/2

baryon-antibaryon BB, belonging to
the SU(3) octet

w € Jly,w(25)}
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Consider the pure
electromagnetic decay

v — y* — BB
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« Tr[BB] + SU(3) breaking symmetry corrections
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[Baldini, Mangoni, Pacetti, Zhu, Phys.Lett. B/99 (2019) 13504 1]
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The decay amplitude for the decay vy — AV + cc.is purely EM
(assuming isospin conservation)

Decay process Branching ratio Error (%) 3 ‘ D ‘ ﬂM ( M2)
J/v — AX? +c.c. (2.83 £0.23) x 107> 8.13 R _ ¢ a0
728) - AT + cc. (123 +0.24) x 103 19.5 16JZMWF »

T/ — utu~ (5.961 £ 0.033) x 102 0.55

v(2S) »> utp~ (8.0 +£0.8) x 1073 10

PG " Jly — |D,|=452%0.18)x 107 GeV

M, so(q?) = \/ %(Méo +M2) — %(Méo _ M2 \ l//(ZS ) — | D,| =(5.35%£0.52) x 10 GﬁV_,

Isospin violation in the decays of vector charmonia into A +c.c. alessio.mangoni@pg.infn.it 7 Theoretical aspects of Hadron Spectroscopy and Phenomenology 17/12/2020, online




INEN STRQNG Electromagnetic cross sections

Istituto Nazionale di Fisica Nucleare

o N Fogo P (M2) 60, -(M2) -
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AY0

’ BB € {AX +c.c., nn, AA, X2V, EVEY

The EM if BOB = AS0 4 ¢c.c.
amplitudes for |
the neutral if BY =n
final states

depend on B if BY =

the only EM
coupling D,

if B =2x"
if BY=2=Y
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We define a “scaled cross section” & if BB’ = AX +c.c.
( 2) if B =n
O 0 R0
BoB"d if BY =
2 2
NBOEO ﬁMBO(q ) if B0 = »0

l if BV ==Y

We can compare the data on the BB’ , )
cross section from BESIII and BABAR * a|D,|

to obtain the value of D, at g* = Mllzj B

4M3T,BRY. _
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EM cross section data from BESIII and BABAR We fit the 6(q~) data with the function

é . . ) 5 , A
05(q°) =

2
BABAR [Phys. Rev. D 76 (2007),092006] for BB = Y03V (q 2)5 (”2 + lnz(q ol A%)CD))

for BB = AA

for BB = AV + c.c. Aqep = 0.35 GeV

- A is a free parameter to be

) . ..
— rmin minimization pr r
BESIII [Samer Ahmed, 30-10-2019, Cyprus] for BB = nn g dete ed by ay ation procedure

\ J

4 )
We scale the cross sections data by the factor |* 5(M2) =

_ 9 0‘0(42)
Nz B () * 5(q>) = —— -
0go PM )\4 9
B*B BY Nigogo Pu,(4”) ) independent by the final state baryons
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(NN e’ Comparison between fit and data

Ietitutn Nazinnale di Ficira Nueleare

Solid points: data on 6 from BESIIl and BABAR

QOrange band: fit results including the errors

Red stars: values of 6 derived by the decays
BRs from PDG

N

Very unexpected behavior at 4 / q2 = M, 25 ]

L The predicted value at the J/y mass is satisfactory &
4.5

\@ (GeV)
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Using the BR of Using the EM

w — AX +c.c. cross sections data
from PDG as purely EM from BESIII and BABAR

(6.45 £0.54) pb (4.86 £0.44) pb

_ w(2S) || (12.6£2.6)pb | (0.692 % 0.096) pb

T
4 45

JE (GeV) In the w(2S) case the discrepancy is about 4.6 ¢
(less than 2.3 o for the J/y)
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Possible hypotheses to explain the unnatural trend of the
electromagnetic cross section at the y(25) mass

The PDG value of BR(p(2S) — AX" + c.c.) is not completely reliable

The decay p(2S) — AX" + c.c. is not purely EM

Isospin violation contribution?
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We can introduce an isospin violating
term in the amplitude

Gy |? Prsosec (M2)

1 6ﬂMWFW

NV

Gy, =/ IDAGyly =D, [} sin’(,) =] D, |, cos(¢h,)

| G)( | Jhy
GeV

< (8.45+0.25)-10~*

| | | | | | | | | | | |

| Gy
Y < (6.60 £0.52)-107 0 2 4 6
GeV ¢, is the relative phase between D, and Gy on (rad)

(59+£2.5)-107 <

(4.10+0.52)-107* <
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Under the aegis of isospin conservation the branching ratio for the decay
w — AZY + c.c., with w € {J/y, w(2S)}, is purely EM

Using the PDG value of BR(y = AXY + c.c.) we determine the value of the EM
amplitudes for the w — BB decays, where B is a neutral spin-1/2 baryon of the
SU(3) octet

O_O we

For the four pairs of neutral baryon final states, ZOZO AA nn and
2
calculate the values of the EM cross sections at g* J/W and g* =M s

At the J/y mass the EM cross sections are compatible with the corresponding

experimental values from BESIIl and BABAR. On the contrary, at the y(25) mass,
the predicted values show an unnatural trend, not in agreement with data
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