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 Decays of 7. Into vector meson pairs are highly suppressed at leading
order in QCD, due to the helicity selection rule (HSR) 1,

» Under HSR, the branching fraction for . —>¢¢ was calculated to be
~2x10-712],

« [mproved calculations with next-to-leading order and relativistic
corrections in QCD vyield varying from 10-3[3] to 10414,

* Some non-perturbative mechanisms have also been phenomenolog-
ically investigated[!,
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Br(Jhy—yn.)-Br(n,—o6¢ )=(3.9£1.1) x10 Br(J/y—yn,) -Br(n.—¢¢ )=(3.310.8) x10°
Br(17.—>¢¢ )=(2.310.8) x10° Br(7, —>¢¢ )=(1.9+0.6) x10-3

Both of the two experiments did not observed 77.—>w¢ 4



BESIII construction
2008 test run

y 2009 - now: BESIII physics run
S ©  1989-2004 (BEPC):

L eak=1.0x10°" /cm?s

i * 2009-now (BEPCII):

Loear= 1.0 x10%*/ecm?(4/5/2016)



Super-conducting magnet
1.0 Tesla

Muon Counter
8-9 layers RPC
ARp = 14cm~1.7cm

Time of Flight (TOF)
o_. 90 ps Barrel

T

110 ps Endcap

Beryllium bheam pipe

Drift Chamber (MDC)
o/p= 05% (1GeV)
o-dEIdx = 6%
oo EMC (Cs)
o NE = 25% (1GeV)
Nucl. Instr. Meth. A614, 345(2010) o, =05-07 cmE



do pue ¢po &2l Jo SISAfeuy

« Data for the analysis: (223.7+1.4) X 10°

» Decay chain:

Jy—y1,
n.—00—>KK-K*K-, and n.—>od—>n’ntrKK-

APFB, 2017



7—>90

of Red dots: data s Red dots: data -
Black hist. MC

Black hist. MC -

600

=1 ot £
Q) - . 200 ]
oS00 E W ]
w u m = [ _
— = E = 150 .
o [ - g - -
= 300p o E L 100 =
200 = - :
> : : 50F -
= | I | ] L
2’ % 2 4 6 8 10 % 50 100 150 200
= ) ‘
o The multiplicity distribution of photons The y? distribution of kinematic fit
S
< 3



1.1

L P T P S Ty p- T
'I'-f"* il o T T | R vk
B L - v L] _' .'1-'-1_ *a g f.",i:{ . g 4: fa 4 L
el 2 Ll T {I __.,‘:.FL +*.1"‘"' "h'h‘-:'.
. . ad o Tea L

DATA 5%+ G i g thufa i
i R e o F T

4 3 4 .."h . *y ok + + '1‘
" s *a ¥ w1 0

- ‘r b .a *

- .

*
. & - - - o
" . ® * - -
5 = L W S et F
o = i # 1
o
=

-
8 * #a s st ¥, "

s f v A N + "
o ¥ . gt )
ar ol e '

s H . o
4+ 1%
" . "
+ a a
r .

1 1.05 1.1 1.15 1.2
M., (GeVic?)

7—>90

The signal boxA : ‘M o = M ¢‘ < 20MeV/c’

Dominant background:
Jh—>yoK*K-
JIy—->yKK-K*K-

Peaking background is estimated to be
26 events.

Non-peaking background, such as
Jhy—of, (r°K*K"), is estimated to be
75 events. 9



7:—>00
The differential cross section 1s constructed as:

Z—; ) hZZ: Anc(’lo”ly”lz’iz)"' ZA}(’;(/IO’/IV’/II’%)
elicities J"

2

The likelthood function for observing the N-events In data
sample: | H P(x.)

The background contrlbutlon to the log-likelihood value is
subtracted from that value of data:

InL=InLy.,—InL, 10
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N—>00

The selections for photons and charged tracks are similar as
before. For this channel, there are 3 physical photons and four
charged tracks. .«

112

Analysis region
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N—>00
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No significant 7. signal Is observed, the upper limit for the
number of signal Is calculated at the 90% C.L. by a Bayesian

method.
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Systematic uncertainties from different sources

3 sOUrces e — OO 1 — WO
> Nyl 0.6 0.6
- Photon 1.0 3.0
% Tracking @ 4.0 4.0
B PID . 4 — 40 |
T Br(¢ — KTK™) 2.0 1.0 I [1] M. Ablikim et al. (BESIII Collaboration), |
o Br(w — ata™ ﬂ)[ ] — 0.8 | arXiv:1607.00738 [hep-ex]. |
— Kinematic fit 6.7 2 4 ' [2] M. Ablikim et al. (BESIII Collaboration), Phys. Rev. D 83,
' 112005 (2011) |
§ ﬁfﬁﬁ_ Hass 0.7 i; I [3] K. A. Olive et al. (Particle Data Group), Chin. Phys. C 38, :
J/ B ?m 00 - 090001 (2014) |
BC]![EI'DUII . 2 —_— e — 4
=8 Fit range 0.7 0.2
- 7e Mass and width 1.3 5.6
% Amplitude analysis fé?l ! —
o Combined oy 10.7
Q Br(J/v — ne) 23.5 23.5
- 14
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Calculation of the branching fractions
- | *T>00
> N,
\5 Br(J/t,u — 7770)37”(770 —> ¢¢) N NJ/V,SBI”Z(¢SZg—> K+ K‘) = (4-3 t 0.5(sat)_1:2(syst))x 107
w
= Brln. > #¢) = (2. 5 + 0.3(sat) (syst) + 0. 6(Br)) x 1073
~
\el’ *7:—>0¢
- Br( ) < ol = 2.5%x 10"
g—_é_ A N J/WeBr(l = O'Sys) -
= mr= sl o el > KE oo e 15



e The largest data sample of J/y and good performance of
BESIII allow us to measure the branching fraction of 7.—¢d

with higher accuracy.
Experiment Br(J/v — vyne)Br(ne — ¢¢)(x107°) Br(n. — ¢¢) (x10™7)

BESIII 4.3+ 05773 25+0.3757 £0.6
BESII [1] 3.3+ 0.8 1.9+ 0.6
DM2 [2] 39+1.1 2.3+0.8
Theoretical prediction Br(n. — ¢¢) (x107°)
pQCD[3] (0.7 ~ 0.8)
> Py quark model [4] (1.9 ~ 2.0)
charm meson loop [5] 2.0
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e No significant signal for r.—o¢ Is observed. The upper limit
at the 90% C.L. on the branching fraction is determined to be
Br(n—ond )<2.5x104
which 1s one order in magnitude more stringent than the

previous upper limitl,
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