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m PDG Value and previous experiment results of the branching fraction

B(n- ') PDG value Experimental result
B - e*e) <7x1077(CL = 90%) |< 4.14 x 1075(CL = 90%) 1
B = utuo) (5.8 + 0.6) x 10~° (5.88 + 0.09) x 1076 3

m Based on 1.3 billion J/y events, BESIII first observed n ' — wtm~u*u~ signal and found a few
dozens of events peaked around the n meson mass in the dimuon mass spectrum . These events come
from the ' »> n*n~ n , followed by the rare decay n — u*u~ , which could give a compatible

branching fraction with the present world average valuel?!,
m Using (10087 + 44) x 10° J/y events, we perform a search forn - utu=/ e*te™, via Jiy - y7#',

n' >t .

[1] PhD Uppsala U. (2018)
[2] arXiv:2306.02810v1



https://arxiv.org/abs/2306.02810v1

Data Set

>Boss version : 708

»>Data sample : 2009+2012+2018+2019 J/y events
>Inclusive MC : 2009+2012 J/y events

>Signal MC : 45w events (2009+2012+2018+2019) (1:5:20:19)

Decay mode Generation
Jy - yn' HELAMP 1.00.01.00.0
n' >ntnT DIY
n-outulete” PHSP




Event selection

> Initial Event selection

B Good charged track B PID && Kinematic fit
" |Rz|<10cm, |Ryy,|<1cm * Assuming the charged tracks aret*n~ete” orntn utu~,
| cos 8] < 0.93 the smallest xéid%c foryntn~ete™ or y mTm~utu"is selected.
Ngooa = 4
Np =2,N,, =2 * Assuming the charged tracks to e, u,  , define:
Ncharge = 0,

4
2 .
Xpid+4c = xé%c + § , xgid ()
Hm Good photon =1

E, = 25MeV, |cos8| < 0.8 (Barrel)

E, > 50MeV, 0.86 <|cosf| < 0.92 (Endcap)
0 < TDCgpye < 14 (X 50ns)

N, =1
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Events/ 1

x4pi

> Futher Events selection

m The distribution of x3.p;p
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m Comparison before and after adding x4 (™~ pt ™) < X544 (@ n - ntn)
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14; _+_data E —+—signal
t:; 12;_ — add 4pi_chi2 cut (:;50000? — add 4pi_chi2 cut
S w0 < 40000
§ 8? %30000}
% 6f g
‘é o *5200001
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“04s 048 05 052 058 056 058 06 0:0.|46 048 05 052 054 036 058 06
M(uu) GeVvie? M(ur) GeV/c?
m Cut flow and efficient
Cut Data Signal n'ontnTntnT | J/WortnrtnT | p' orntnutys | fly o ntnTatnT
(45w) (50w) (100w) (100w) (100w)
0.945 < Mp+p-y+,- < 0.97 2773 40.60% 0.65% 1.77% 39.83% 0.43%
0.45 < M,+,- <0.6 955 34.42% 0.18% 0.59% 1.79% 0.14%
X5ipsac(mim—utu-) <50 211 32.27% 0.06% 0.45% 1.59% 0.11%
Xipac (T i 1) 93 | 30.00% 0.02% 0.07% 1.47% 0.02%
< Xpiprac(@ T T-) U ' ' . '




> Background Study

m Topo : . .
rowNo decay tree decay final state  iDcyTr nEtr nCEtr
1 Jip = nlrtatn o rtate 1 50 a0
2 Jip s atata amy" rtate—a—+F 2 40 90
3 Jiv = fov, fo = atata o atata "y 0 38 128
4 Jip - KeK2y, K2 5 ot~ K% > nhn rtata "y 6 4 132
5 J/ — f2(1270)7, f2(1270) - n¥ote PR A b 4 3 135
6 JIv = fiv, fo = KEK2 KS s ata KR s nta™  atata n v 7 2 137
7 Ji = fov. fo —= "%, p° = wtmr=, p s wtr atatn a7y 8 2 139
8 Jj — p°p°y, p° = wta~, p% 5wt PR A b 5 1 140
9 Jiv—=nvg s ata g - ptu 4" ptu - ata= a4y 3 1 141
10 Jip s ny.n st o ot AF rtata— a4y 9 1 142

m Background and Normalized Event Number

Normalized Event Number

Jw-yn' n' >ntnntn”
Jy-oyn',n > ntnTutuT

Jy—-yntn ntn

2.67+0.29

16.83+3.38

free



m The distribution of M2, M35, M3y
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m Fit result
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Search forn —» eTe™

11



> Futher Events selection

m The distribution of xZ.,p;p
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> Topo and cut flow

DO

rowNo decay tree decay final state  iDcyTr nEtr nCEtr
1 Jiv —=n'v.q sete ntn ete mta 0 50 50
2 Jip =gy = atrgn—oetey" etentryfy 1 6 56

Cut Efficiency
09 < M 4ot < 1 35.97%
0.5< M, +,- <0.6 35.39%
x5psac(mTm"ete-) < 40 29.00%
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> Futher Events selection

m The distribution of Mass
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Next to do

> Nextto do

« Further analysis of the background process of n -» u*u=/e*e™.

« Try to find a better event selection way for n - u*u~decay mode.

Thank you!
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