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Charmonium decays and light spectroscopy

The n, resonance is strongly coupled to scalar mesons
New information on meson properties: identification of the scalar glueball

The n’ meson is supposed to contain a significant gluonic contribution
Bass and Moskal, RMP91, 015003 (2019)
JPAC, EPJC81, 7, 647 (2021)

It is of interest to compare study . = 1) fo (=t ", KYK")

Compare with results from J /Y radiative decays
See Talks on Monday Meson Spectroscopy parallel session
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The BABAR experiment

The BABAR detector was located at the interaction point of PEP Il at SLAC
Asymmetric eTe~ collider, mostly at /s ~ 10.58 GeV

Electromagnetic calorimeter (EMC):
6580 Csl(TI) crystals

BaBar

- PEP Il Delivered Luminosity: 553.18/fb  wssesssssmrssssmstsmsmscans comen s s ez
I BaBar Recorded Luminosity: 513.7/fb
BaBar Recorded Y(4S): 424.18/fb
BaBar Recorded Y(3S): 27.96/fb
BaBar Recorded Y(2S): 13.60/fb
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n. from yy collisions

e > > e

. In two-photon interactions we select events
1 =
where the e and e~ are scattered at small
/‘ . "77 angles and remain undetected
C

Only states with JP¢ = Q0+, 2%+ 3++ 4++
Y2
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1. n,»ntnn
n. = K*K™n' (first)
3. n,. »>ntnn

n' syp’(>ratn)or-ntnTn(- yy)
n-yyor->ntn nl(= yy)

b

n. —» K™K n was studied in BaBar, PRD89, 112004 (2014)

A. Pilloni — Study of scalar meson production in 3-body nc decays at BaBar 4



e cnh

b 01 02 03 04 05
P ') (GeV/e)

300 ©n—-p"y |

200

++++ *ﬂ p

H
Wit
100 et mf

%01 o0z 03 04 05
pT(n’KK') GeV/c

Cuts on py(2h*2h~) and MZ
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remove the bkg from ISR and yy = 2h*2h~
* Two- photon events isolated by cuts on pT(n '"h*h™) form(n'h*h™) > 2.7 GeV
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Then a mass constrained fit of n' is performed
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n. = n'h*h~reconstruction

* Resolution as Gaussian+Crystal Ball, lineshape as Breit-Wigner
* Binned y? fits, parameters fixed but consistent with PDG values
* Bkg described by quadratic polynomial, residual / /1 from ISR
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n. = nm’ w reconstruction
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* Mass shifted down by 10 MeV, interference with bkg is introduced
* y?/ndf improves dramatically from 2.5 to 1
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n. — n'K* K~ Dalitz plot analysis

* Combined for all n" channels

* Bkg from sidebands
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* Presence of f,(1700),

K (1430), KS (1950)
and possibly a K;(2130)
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The K¢ (1430)

BW (m) = 1/ (mé —m? — i (pZmy G2k + O3y girx))

Initally fitted to the MIPWA of BaBar, PRD93, 012005 (2016),

Coupled-channel

Flatté-like

but ratio of couplings not compatible with other determinations

If the latter is imposed, the agreement with MIPWA is still good,
and one gets

m (K (1430)) = 1453 & 22505 & 65ysMeV /2,
g% = 0.462 £ 0.0365a; £ 0.048,,s GeV?/c?,

2
gan
S

Eyfrl%f

— 1.66 % 0.27stat £ 0.29%ys.
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n. —» n'm n~ Dalitz plot analysis
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* Combined for all n" channels

* Bkg from sidebands
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* Decay dominated by
f0(2100)
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n. » n ' m~ Dalitz plot analysis

* Combined for all n channels
* Bkg from sidebands
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Results from Dalitz plot analyses

s nK K

Final state

fraction (%)

phase (rad)

fo(1710)n’

K;(1430) T K~
K;(1950) T K~

fo(1500)7n’
fo(980)n’
f2(1270)n’

K7 (2130)T K~

30.0+5.3£1.6
57.6 £ 7.5 +2.1
7.3+£28+04
09+1.0+0.3
4.8+3.0+0.4
27+£14+0.1
2.7+1.7+04

0.
0.79 4+ 0.13 £ 0.59
1.094+0.23+1.10
0.24 £0.51 £0.10
—0.92 4+ 0.53 £ 0.05
2.9+0.42 £0.09
—0.48 £ 0.38 £ 0.06

* Yy >nn

Final state

fraction (%)

phase (rad)

sum

105.9 £ 10.4 £ 2.7

ST

Final state

fraction (%)

phase (rad)

fo(2100)n’
fo(500)7n’

f0(980)n’

f2(1270)7n’
f2(1430)7n’
a2(1710)7
ao(1950)7
f2(1800)7n’

749+ 75+ 3.6
4.34+23+£0.7
16.1 +2.44+0.5
22.1+£29+24
1.9+0.74£0.1
3.24+19+0.5
25+1.1+0.1
53+22+1.4

0.

—5.89 +£0.24 £ 0.10
—5.31 £0.16 £ 0.04
—3.60 £0.16 £ 0.03
—2.45+0.32+£0.11
—0.75£0.27 £ 0.11
—0.02 £ 0.32 £ 0.06

0.67 4 0.24 £ 0.08

0 (980) 7
a2(1310)7
fo(500)n
f2(1270)n
f0(980)n
f0(1500)7
ao(1450) 7
a0(1700) 7
f2(1950)n

12.3+£1.2+0.9
25+0.7+£0.6
4.3+1.34+0.7
46109404
57+1.3+£1.0
4.24+0.71+0.6
15,0+ 244+ 2.1
3.54+0.8£0.6
424+1.04+£0.6

0.
—1.04 +£0.13£0.20
0.54 +£0.14 £ 0.20
—1.15+0.11 £0.05
—2.41 4+ 0.09 £ 0.04
2.324+0.13£0.05
2.60+0.09 £ 0.11
1.39 £ 0.15 4+ 0.12
—1.594+0.154+0.20

sum

56.3 £3.7£2.9

NR

172.7 £8.0 £ 10.0

1.67 £ 0.07 & 0.03

sum

130.5 £ 9.5 £ 4.7
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Summary

® First observation of n, » KK~ BaBar, arXiv:2106.05157
® Observation of a new a;(1700)
* Evidence for f,(1430) » wtn~
®* Comparison between 1. decays to gluonium candidates

Final state f0(1500)(%) fo(1710)(%) f0(2100)(%)
nKTK™ 23.7+7.0+1.8 89+0.2+04

nmntr T 424 0.7+ 0.6 0.
nKtTK~ 0.94+1.0+0.3 30+ 5.3+1.6

n'mwtT 0.3+ 0.2 74.9+ 7.5+ 3.5

® This effect may point to an enhanced gluonic content of
fo(1710) and f,(2100)

Thank you!
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