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Introduction

»Obtaining more experimental data on exclusive decays of x state is
important for a better understanding of their nature and decay mechanisms,

as well as for testing QCD — based calculations.

» Searching for new excited baryon states is still motivated for us to enrich the
relatively poor knowledge of the baryon spectrum. Search for excited baryon

states via yo — ZTPKa.

»The world’s largest statistics of 1(3686) events collected with the BESIII detector
provides a unique opportunity for a detailed study of y.; decays.

> This anaIyS|s report the first measurements of the branching fractions of x.; —
ZtpK? s T C.C. decays via the E1 radiative transition 1(3686) — v x;.



Data Sets

»Boss Version: 664p03;
»Data: 447.9x% 10%(2009+2012)y(3686);
> Inclusive MC: 506x 10° ¥ (3686) ;

»Exclusive MC: 2 x 10°events for every decay mode.



Event topology

Pt
P(3686) > VX Xy = {*ﬁ{f.‘g’ t+c.c
p1T

> Final states of signal: yyyppm*n—.

> In the next slides, the charge-conjugated
channel is included In default.



Event Selection
» Charged tracks

 |Rxy [<1lcm and |Rz|<10cm for the free
ant-proton;

* |c0s0|<0.93;

* 4 <Ngood <6 & 2Q=0;

»Neutral tracks

« E>25 MeV for barrel (Jcos0|< 0.8 );

« E>50 MeV for endcap (0.86<|cosd|<
0.92);

* Omin(y,charge)>10°;

« 0<TDC<14 (50ns) ;

* Ny>3;

>PID

 PID for proton and anti-proton;

» K ¢ Is reconstructed by Second VertexFit
L/c, >2

»4C kinematic fit

e With the smallest y*

 Obtain yyyppn™n~

»>mland radiative y3:

5 (M(Vﬂ’z) — M(”O)>2

0 ;0
The left y5 Is as the radiative y from
Y(3686).

» Suppress background with yy or yyyy
In Tinal states:

X (yyym m)<y? (yyyyn*n)
&& 2 (yyym*m)<y? (yym*m)



Event Selection
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Event Selection
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Event Selection
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Distributions
Xco,12 regions are defined as [3.36, 3.46] , [3.48, 3.54]
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Distributions

Events / (10 Mev/c?)
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DIStrIbUtIOPS\
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Background analysis

No. decay chain
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Background analysis

M. (GeV/c?)

0.55¢ i ._‘. o™ d ™ $. * .:,...T.. ‘o.
0.54 oo.... Se . ....0‘ .?..‘...f..::. :‘ o‘ ‘4:001
e o . . 3!’...\._.;_ @ S
0.53 ool s ':}"""' oRE o* .'*i
052F "o e T A
. E ® o i F o %o '.j
051 o % % & e
05 ¢ oo fod S ol
% o o !
0.49F woloey -.3’:?"1
0.48F o faste AR X
~ e ‘R’ X ! ‘.:
0.4750e %o & 2P’ 8.0 o
0'462_ .’ ® Qe :“:..o.
0.4 :I ] |-\.? .?. ] LA™Y o ”m
‘P.OS 1.1 1.15 1.2 1.25 1.3 1.35

kag:% Nblue-iNgreen



Unbinned simultaneous fit to M(Z*pK?)
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Dots with error bars are data, the red solid curve shows the result of fit, the green-
shaded histograms are the events from 2-D sideband regions, the blue solid line is total
background components of the fit, and the violet long dashed curve is the fit of the 2-D
sideband events.

In the simultaneous fit, the shape of y; are the same between data and 2-D sideband
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Systematic uncertainties

Particle identification and tracking of P(P) using the control
sample Y (3686) (J/Y)—»PPrt
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Systematic uncertainties

4C kinematic fit-take y o as example.
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Systematic uncertainties

0, Kg and X* mass window-take ° as example
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Systematic uncertainties

¥~ (1940) structure
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Systematic uncertainties

Summary of systematic uncertainty sources and their contributions (in %).

Source B (Xc()) B(Xcl ) B ()(02)
pion tracking 2.0 2.0 2.0
Photon detection 3.0 3.0 3.0
P(P)Particle ID and tracking 0.8 0.7 0.6
4C kinematic fit 0.4 0.3 0.3
n” mass window 0.3 0.3 0.3
Kg mass window 0.3 0.3 0.3
> mass window 0.1 0.1 0.1
>~ (1940) structure 0.1
Signal line shape 1.2 2.3 0.3
change 3 0.2 0.4 0.8
[2]V. V. Anashin et al. (KEDR ;1; enee 08 | 08 | 20
. -sideband 0.4 0.1 0.8
I(D:f? ”ab((:) ra?osn ) I(?Zt ' ‘1]8g/| ;?)1 1 Remaining background shape 3.1 0.7 1.5
ys. Ot Sef. Ue, ( ) Intermediate decay 0.4 0.4 0.4
Number of ¥/(3686) 0.6 0.6 0.6
Total 5.1 4.6 4.7




Weighted Efficiency

Take y .o as an example
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Calculation

The branching fractions for XeJ = 2° f)Kg + c.c are calculated by

NX cJ

P e obs ,
Xer) = N sssey X € X BU(3686) = yxer) X BE* — prd) X B(Kg — 1) x B(n® = yy)

where Ny, (3636) 18 the total number of /(3686) events, € is the corresponding detection efficiency which is
obtained by weighting the signal MC to data, B(3686) — yx.s), BEH — pr?), S(Kg' — '), and
B(r" — yy) are the branching fractions of ¥(3686) — yyecs, &+ — pa®, Kg — 1tn, and 7° — yy [2],
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Summary

»xog — LTPKS + c.cis performed for the first time, the branching
fractions of them are

channel | Efficiency Branching Fraction(y., -
YtPKs + c.c) (*104)

Xco 9.47% 509+26 3.43 + 0.18+0.17
Xc1 10.85% 260 + 17 1.59+0.10 £0.07
Xc2 10.05% 132 + 13 0.913 + 0.090 £0.043

»\We can not draw the conclusion there are any intermediate states

existing in these decays.
g " Thank you !!
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