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Selection criteria for J/w 2 yn’, ' yn'n-

EyCMS =1.4 GeV

» Common ones for the good charged tracks and good photons candidates:

€ N_ch=2,net ch=0

€ Ny =2, where the deposited energy is larger than 40 MeV for barrel rather than 25 MeV.
» P|D: without any PID
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Selection criteria

» Data vs DIY MC of ' 2 yrn'n~
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Selection criteria
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A Further Check on the sideband events

Bump at ~0.86 GeV is due to the
lower sideband of n/’

Lower/upper sidebands of n’ between data and inc.
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Background study with inclusive MC

Without cut: y2(n*n yy) < %2(n*m yyy)

Table 1: Event trees and their respective initial-final states.
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Background study with inclusive MC

With cut: y2(n*m yy) < x2(ntn yyy)

event tree
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Cut of y2(n*r yy) < x2(n*n yyy) is applied to further suppress the background.



» M(ntn)—dependent detection efficiency, mass resolution, and the mass shift

Corrections for the dipion mass spectrum
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A Further Check on The Corrections

» M(ntn)—dependent mass resolution, and the mass shift, where
the M(rmn- )ls reconstructed with info. before 4C-kinematic fit. Angle (p. 5", pr°): in degree
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M(rmtn): px. Py at truth level, while M(r*n"): py, Py at truth level, while
the p, is from 4c. the p, is from info. before 4c.
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Line-shape of mass shift is similar as those obtained after 4C-kinematic fit. mass shift is sensitive to py
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distribution with respect to M(n*n)

Red: truth level

Black: after 4c-fit

|IIIIIIIIII

o.al Ll |0.4| Ll |0.5| Ll |0.6| Ll

|0.7| Ll |0.8| Ll |0.g

M(n*r) (GeV)

LTI LTI I [ LT LT [ LT T

o
w

1 |0.4| [ |0.5| L1 |0.6| [

|0.7| [ |0-8| [ |0.9| 1

M(z*1) (GeV)

The mean value of Py(r*) distribution
with respect to M(n*m)

0.75

0.7

0.65

P(r*) (GeV)
o
o

o
o
a

o
[0

0.45

o
K'Y

0.35

o
w

t

diff. of p/MeV

TTTT

[T

Rea: 1rutn level

T

Black: fromii

nfo. k

yefore 4¢

TTTT

[T

TTT]

I[TTT

1 |o.4| L1

|0-5| L Io.sl 11

|0-7| L

M(x*r) (GeV)

|o.8| L1

- them

- difference betw

'ee

05 06 07
M(m*) (GeV)

11 1 1
0.8

0.9

|0-g| 1



Method 2:
With another two cuts: ¥*(n*7 yy) < 30

= lcofn’, x¥(n)
» Jc of nf, y2(n?)
= lcofn, x*n)
x*(n’) <xHn), x*(n’) <x*(n)



n signal 1s still observed in M(yy) in data!
Suppressed the 1 (J/y =2 pn) is needed.
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Method 1:

With another two cuts: ¥*(7*n yy) <30, |M -m, |> 20 MeV Background level:
oo p— — 0.87% > 0.5%
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n'— sideband events from data
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Model-dependent study

» Differential rate: [dI'/dM(z* 7)) = [k q;(s)/487°)|Al]*, & = (my =)/ @2my), qx(s) = /s —4m7/2

» Decay amplifude:
BW5S(5)(1 + 8352 BW,,(s)) + PBW(s)
1+

X 24 /487[M;4 + a,

o, B: complex parameters.

A=

a: a constant accounting for the box anomaly.

The PDF is constructed 1o be: PDF(m) = g.e(m) ® (e(m) x ar

=)+ BKG(m)



- 117) with t truth
Re-calculate the M(rn*n) with p,, p, at tru
L]
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Model-dependent study

Model 1:p°-w-box anomaly Model 2: p%-w-p(1450)
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Model-dependent study

Model 3: pP-w-p(1450)-box anomaly

%]ithout cut: y(n*n yy) < x2(n*m yyy) With cut:3x2(n+7c' 1Y) < xA(m*m yyy)
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Events / (5 MeV/c?)

Model-independent study

®» Based on a combination of chiral perturbation theory (ChPT)-extended
from SU(3) to U(3), and a dispersive analysis.

= Decay amplitude follows: A = NP(s) Fv(sj With cut: 52(n vy) < 320 1)
03 NLL = -7962437
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Next to do

» To further suppress the remaining backgrounds:
» Add 1C of iy’
» Perform another 4C-fit under J/y 2 nrny: y2(ntnyy) < y2(n*ny) ?

» (O strict requirement of y2(rn*nyy) ?
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Corrections for the dipion mass spectrum

» M(ntn)—dependent detection efficiency, mass resolution, and the mass shift
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M(rtn)—dependent detection efficiency
for 4 runs
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Transverse Momentum of ©tt vs

(r*n”) bin at 320MeV  M(n*n-) bin at 420MeV M (n*n-) bin at 520MeV ~ M(rm*n") bin at 790MeV M (n*n) bin at 900MeV
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Check on the bkg level: a fit fo M(yrn+n—
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B ground level: 1.45% Background level: 1.7% Background level: 0.89%



A Further Check on the sideband events

n’ sideband events from data with/without cut of ¥ ?(n* 7 yyy)

' SDB events from data wtih chi2_3g cut

Events / (5 MeV)
W W
(=] (3] (=]
S © o
o o o

n' SDB events from data wtihout chi2_3g cut
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M(x*xc)/ (GeV)
Efficiency loss of this cut for data:
| 157017- 200957 | / 200957 = 22%




