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Introduction Search for ¥(3686) —» AL p ete

The Flavor Changing Neutral Current decays(FCNC) is forbidden at tree

: - [1] ¢ u Al
level in the Standard Model (SM) due to GIM.mechanlsm and Could.only This analysis is performed with 448M v (3686) events [ u A;
contribute through loops. Any Q|rect observation beyopd SM expectatloqs collected by BESIIL The decay A*, — pK 1" is v (a
could be a gOOd prObe of phyS|CS beyOnd SM. BESIllis a Currently running reconstructed with six charged tracks with zero net charge. o MW _ g p
tau-charm factory with the largest samples of on threshold charm meson The number of signal events is determined by examining d,s,bW:
pairs, directly produced charmonia and some other unique datasets at the A", signal in the M, distribution

: : Feynman diagram of y(3686) - AL pete™
BEPCII collider. It has great potential to probe these FCNC decays from
multiple channels. Here we present some BESIII search results of FCNC af ,
-+ Data sources systematic
decays JIy — DOe+e—, y(3686) — D°e+e—, y(3686) — \*; pete—, s Signalmc | uncertainty(%)
D — h(h")e+e— etc. There are more such searches to be probed in future. Y
) P s o Sidebalnd& . Sideband | Number of 1(3686) 0.6
N ignal region Track reconstruction 9.0
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BESIII detector!?! and data sets g I Particle identification 9.0
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: : : : 4C kinematic fit 1.0
* BEPCII 1s the only collider currently running at tT-charm energy os. | ] ! ©
. . . . . . i ' RN P ay + —

 First collision in 2008, physics run started in 2009 bl L L PY Y BF(A; > pK ™ n™) 5.2

« BEPCII reached peak luminosity of 1x1033 cm2s!@1.89GeV in April 2016 o M.;,K-f Gevicy Signal region 4.0

« BESIII co}laboration inc@udes 71. insFitutes worldwide, totally ~SQO 9011ab0rators | Signal region:2.25-2.32 GeV. A mass window 10

* C(lean environment and high luminosity at BESIII are helpful for indirect probe of new physics A} mass: 2.286 GeV _

. . ] Physics model 34.3 Physics model:
* BESIII has accumulated huge datasets (those used in this presentation): e Nominal:
* 1.3B J/¢Y events, another 8.7B taken in 2018-2019 on tape, totally 170 times of BESII . . Total 37.2 e VMD model with
* 0.45B ¥ (3686) events, which is 24 times of CLEO ¢ ® No signal is found. o . FF from p —
« 2.9/fbaty(3770),whichis 3.5 times of CLEOc e the 90% C.L. upper limit (Nup=47.3) is . nmere”
* And many more: >9/fb above 4 GeV, 3/fb Ds dataat 4170 MeV, R&QCD scan data etc obtained taking into account the efficiency and ° ).EXI;;&HS cjs; _
systematic uncertainties. +c0s20 o
e The BF upper 6limit @90% C.L. is determined o X5 Atete
r— : : " to be 1.7xX107° with systematic uncertainties (VMD);
Solenoid Magnet: 1 T Super conducting | taken into account. 720> 4.7%
- [MDC: 5;“‘1‘;";:)3; Hm‘ gas e It is the first search of this process ° ?21:/}131; ‘;‘;dd'
| Spip = 0.5% @1GeV s
||||||| S —— 01718 Inner upgrade /dx=6%
ey fﬁ.\\ \ !’ ‘555
- ‘@‘% Search for D — h(h’)ee P!
NIM A614, _ . . ) |
345 (2010) i & & | L —__[ror:
B 1 2015 ETOF upgrade: 70ps )ps Barrel
' ol - coct ettt e 1 110 ps Endcap Using the 2.9fb! data taken at sqrt(s) = 3.773 Ge VI8l we perform a search for the rare decays of D — h(h')et+e—,
||| T R . H where A(’) are hadrons. Double tagging(DT) method is used in the analysis. For each signal mode, AE, 1s required
4 Muon ID: 8~9 layer RPC to be within 36 of the nominal value, and only the combination with the smallest |AE,| 1s kept.
EMCAL: Csl crystal Data Acquisition: Oro LA Cml T e . : : :
AE/E =2.5% @1 GeV Event rate = 3 kHz Trigger: Tracks & Showers Blind analysis based on Monte Carlo (MC) simulations to Data
G, — 0.5~0.7 cn]."'\"Ii Throughput ~ 50 MB/s Pipelined: Latency = 6.4 pus Validate the analysis Strategy) Inclusive MC
sideband
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Using the data samples of 1310M J/y eventsl®! and 448M y(3686)
eventsl’! collected with the BESIII detector, we search for the rare

decays J/y— D% e "+c.c. and y(3686) » DYete "+ c.c.

[y
wn

D— Kgn'rc"n'
20

—
<
N

Event/(0.003 GeV/c?)

10

wn
B

Events/(0.0006 GeV/c?)

: 0 05
| . o . 5—€ i 184 186 s . 18 186 188 3 ) Mo GeVe)
The branching fraction for this kind of rare process is expected to be . = f 150 |
of order 10719 to 10713, Some NP models could have several of c > c | o | o | 2
magnitudes higher decay rates, which could in the reach of BESIII. Feynman diagram of Jy(w(3686))  DOc*e- | o f \ 0 | ; [ T
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we reconstruct the D° signal through its three prominent exclusive No signal is observed, and we compute Six ST modes used to tag D™ candidates, with 0 — yy and | | Distributions of Mg for the signal modes after applying all
hadronic decay modes, D° - K ~n*(l), D° - K~ n*=® (II), D? - the upper limits(UL) on the branching K% — 7", and three ST modes are used to tag D°-bar. The | |selection criteria. The inset shows the M., distribution for
K~n*n™r~ (Ill) These decay modes have relatively large branching fraction at the 90% C.L. using a Bayesian sum of the BFs is about 27.7% for the six D™ decays, and DY — K-n*e*e”, which is divided into three regions
fractions, and suffer from relatively low background. method with a flat prior, the correlated 26.7% for the three D°-bar decays. distinguished by the dot-dashed lines
< 1O r e S | and un-correlated systematic uncertainties :
> 8 § o E § 1 J/y are incorporated. The results are Signal decays B (x107?) PDG [9] (x107)
(é : S 6 J S g; ; B(J/\|I—>Doe+e_())i8_.5 x 1078 anc_17 Dt = gtalete- <14
S 3 s ¢ S | B(w(3636) — Dle’e”) < 1.4 > 107, Dt > Ktnlete~ <1.5 O With double tag technique at
% 2 _ g 2 T AT g ﬁm | FGSpGCthel.y. The limit on B(J/\V.—) DY%"e™) Dt — ngt+e+e_ <26 threshold, both D° and D* FCNC are
T F A T - W G ':'1+féo' ez 21l Q677 18 19 221 1s more stringent by two orders 1n D+ > KOK+ete- <1.1 o studied.
_ M(Kpi*) (GeV/c?) _ MK z) (GeVie) _ MK ) (Gevie) magnitude compared to the previous DO K-K+tete- <11 <315 O UL for D* 4-track events are
S 45 = 45 S a5 y(3686) 3  results, and the B(y(3686) — D%"e") is D’ > ntneter <0.7 <373 orovided for 15t time
§ Z§ S Z:E 2 :g j  setfor the first time. Dg - K()_’fefe_T <l <385 O other FCNC upper limits are greatly
g 23 S 23 | S %3 3 S DY — nlete <0.4 <4.5 improved
2 S L £ T LT 2 R 1 D%~ nete” =03 <1 O divide the M(ee) distribution into 3
1%) 0'37 18"i"!é-;+2H—“2'i' TEED) & 0'3.%7""1‘.487[1.5 2512202324 & 037 1819 2—{24;%2#—23—&54 0.8 D" — we e <l <18 regions for Kpiee to help separate
© MK (Gevied) M(K n*70) (GeV/c?) M(K ) (GeV/c?) D’ > ng+ e~ <1.2 <11

LD effect

" in M - - regions:

0.00,0.20) GeV/c? <3.0 (1.5}
0.20,0.65) GeV/c* <0.7
0.65,0.90) GeV/c2  <1.9 (1.0193)

The sources of systematic uncertainty include the detection efficiencies of
charged tracks and photons, the PID efficiency, the kinematic fit, y conversion
veto, mass window requirements, the fit procedure, the decay branching fractions
of intermediate states, as well as the total numbers of y events. The individual 0 5 10 15 20 25
systematic uncertainties are estimated. The sources of the uncertainties tagged B(JAy — De*e’) (x 10%)

with “*’ are assumed to be 100% correlated among the three different DY decay
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