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1 INTRODUCTION

> BESIII and BEPCII , > Motivation
RPC: layers | m layers
—The BESI Iidetecto_r at the s ST i % s — J /4 meson can decay into a single charmed meson accompanied by light hadrons or leptons via weak decay. The
symmetric e”e™ collider BEPCII v (WM inclusive branching fraction (BF) of J /1 weak decays to a single charmed meson was predicted to be at the order of
Is a large solid-angle magnetic ol SERARARRARRRRARS 1078 or below in the Standard Model (SM). So far, weak decays of the J /3 meson have not yet been observed.
spectrometer running in t-charm i
] ) ] endeap | : 7 _ _
energy region with a geometrical sco ~] = "’/” . —Some new physics models can enhance the BF of ] /3 weak decay to 10~>. e.g. Top-color model, two-Higgs
acceptance of 93% of 4n solid angle. . =~ e M doublet model.
—BESIII consists of 4 sub-detectors: | AR
* Main drift chamber (MDC) 7S ! _ =2 —Muon channel of J /1y weak decay have no been reported.
» Time-of-Flight system (TOF) A
» Electromagnetic Calorimeter (EMC) " gdie——— |l —>Searching semi-muonic decay of // not
»  Muon chamber system (MUC) - || N only tests the SM prediction but also 3.2 BACKGROUND SUPPRESSIONS II
oW i probes new physics theories
_N]/¢ = (10087 + 4-4-) x 10° beyOnd the SM. % 10° _ ——jjqu;u_*vﬁc-::.Signalmc
B E » ; y—rtrntrn” Background MC
at /s = 3.097 GeV Fig.1 BEijing Spectrometers 111 = X 1
—J /Y » ntn ntrw® background g
2 EQENI SELECTION S S = 0 BEsq
* M4nn0:\/l(ZEn)‘I'Enolz_|(ZP7T)+P7TO|2 e LHHH
> TraCkln and PI D — ] o — 28 285 29 295 ;li |'3.(|)é |'3.|1|'|3.15 3.2
g where P o Is from recoiling, and E ;0 = \[ M2, + P2 M, (GeV/c?)
e” —D~ » KT~ m~ mode is used e
to reconstruct the D meson N 2 ol UK 51, Background e
_~ —J/Y - K"n~n"n~ K; background o
S~ o - g ¢ 1
I J/@ = e » D7 3 @ _Kin+n+“_i will be * Myzngo = \/|(Z Exar) + Exol? = (2 Pran) + Pio? L ;\
_:“U A \ detected and identified 0L BESH#!
P Uy L . , % :
S I @ _ where P o Is from recoiling, and E o = \/M,%L + P2 .
e’ —Neutrino Is missing D A s

Fig.2 Event reconstruction of / /1 — D™ u*v,

> Further selections

Fig.5 Veto cuts for 47 and

4 SIGNAL EXTRACTION AND UPPER LIMIT K3mK, background

L - o - —Define U piss as the blind parameter: Upiss = Emiss — |Pmiss| * €
> 10° Data > ﬁ Data B - B - - N
E :ﬁtg o ::::i:cmc % - ::T:i:cmc Where Emiss B E]/l'[) B ED B E'u’ PmiSS B P]/l/) B PD B PH
g w g ! — Unbinned extended maximum likelihood fit In U,,;;
=S = b S =
o patl f/\ TN | —F fit — Nsi_g X PDF sig®G(ﬂ: O-) T kag X pOIY(_CO» Cl)
o} | AP\ / / //f}/ * PDF;g: Signal shape of U;,;ss spectrum from signal MC
. R e el { \ — “ / o i 4 o . - =
e O G N, = (IS G (u,0): The resolution difference between data and MC
) N TES * poly(cy, c1):2nd-Chebychev to describe the backgrounds
3 12 | —+ o e 12 | = % * Nsig (Npkg): Signal (background) events number, floating
£ E — — Signal MC - 3 — — Signal MC < . R .
5 b clusve e S inclusive e y —Nig = 35 £ 28, no significant signals above background
3 *WM % 3 :
10° = Bt s T 5 107 .
B B bt SO N <:
102 102 & *'*o,, 3 - N - + c.) = sig
10| B 10 ¢ g BF(]/IP D uy, +c.c ) Njqp*xEXBF(Dt->K-mtnt)
s \ where € = (14.29 + 0.05)% (signal efficiency)
0 5 10 15 20 25 30 35 5 40 0 01 02 03 04 05 0]-361\4(: 0.7 0.8 - - - (B _ B ) 2
“ie B (GeV) — Fit curve of likelihood: L;(B) o« exp(— )
B
s F 4 oae : | “+ oae — Convoluted curve of likelihood: to consider the uncertainty
2 10° ? — — Signal MC g 10 — — Signal MC (EB A)z
g 104 ;;. Inclusive MC E 10° Inclusive MC 1 ——B 1 (E—@)Z
é g *ere e s Tetgpeetetetied 10° : -.-f_.__._-.-.- A - ]
11}0 " BEgyy 10 ¢ BESI 7y, e where 0, = Agys - €, Agys= 9.5% (Systematic uncertainty)
) " e —Integral of the likelihood curve out to 90%
L e M Gevie) SRR e Gevy BF(]/‘IJ - D puv, +c. c.) <5.6x107" @90% C.L.

Fig.3 Further selections of J /1 — D™ u*v, > T _ 5[
é" go | ——r TotalFit —t— Data 'ﬂE I Initial curve
— M. The invariant mass of Kmm, should be in [1.85, 1.89] GeV/c? S - fg"f', y ~ Signal M (B=4107) = ol .- Fit curve
— |Priss|: Missing momentum, > 0.05 GeV/c for neutrino candidates Eop T s nelusive e : ~ Convoluted curve
— x%.: 1C kinematic fit for K*w~m~ to D mass, > 4.4 for D candidates 2 r c 11 BEspy 06 BESI
— EEMC: The deposited energy of u in EMC, < 0.26 GeV for y candidates o {' 1 04 -
— E°%: The energy of photons, <0.1 GeV to suppress the photon background 20 [ T} ¢ .
; :
—Punzi model is performed to optimize the selections 0 b m o T e PR
FOM =S/,/3/2 + B, where S(B) is the number of signals(background). U . (GeV) B(J/y—D v, +e.c) (x107)
Fig.6 Signal extraction in data Fig.7 Upper limit scan in likelihood

3.1 BACKGROUND SUPPRESSIONS1T . ..

-;3. - — — Jy—Dutv,+c.c. Signal MC
— L O i 1 tr— gt & 10° i i
J/Y - KT Ty, /Y - KTnTrTr background o Using (10087 + 44) x 10° J /i events collected with BESIII, we present

the first search for the semi-muonic weak decay / /1 —» D™ u*v, +c.c.

and the upper limit of the BF to be BF(J/y » D™ p*u, +c.c.) <
5.6 X 1077 @90% C. L. This result is compatible with the SM.

* have the process K¢ » m¥m~ e
2 —> v m
* Mpp = (Zn,nEi) _lz:n,npilz’Where En :\/M7%+Pnz WE

0.4 0.6 0.8 1 1.2 1.4

M,..(GeV/c?) (---------"

—J/Y - K*K n*n~ background " I .
» have the process K* - u*v, or K* - nu*vy, S wf o demeecsmaw { Reference l
 Bad kaon : the kaon which has decay ; 10t | ] - e o e

Good particle : the particle which does not decay N ' 1] M. Ablikim et al. (BESIII Collaboration), Nucl. Instrum. Meth. A 614, 345 (2010).
o Myyom = J| Y EGood 4 pBadjz _ (s pGood) | pBad)2 o 2] M. Ablikim et al. [BESIII Collaboration], Chin. Phys. C 46, 074001 (2022).

- - b LB 3] M.A. Sanchis-Lonzano, Z. Phys. C 62, 271 (1994)
where BB24 is from recoiling, and EBd = \/ M2 + }_)’I?adz T T L Gevie) 4 A. Datta, P. J. O’Donnell, S. Pakvasa and X. Zhang, Phys. Rev. D 60, 014011 (1999).
Fig.4 Veto cuts for K and KKnm 5] G. Punzi, eConf C030908, MODT002 (2003)
background 6] X. X. Liu, X. R. LGand Y. S. Zhu, Chin. Phys. C 39, 103001 (2015).
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