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Motivation

v At low-energy eTe™ collision experiments , if there is a vector meson involved
in the wm“process, it is mostly likely a p* resonance
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https://www.sciencedirect.com/science/article/pii/S0370269320308625

Data Sets

Table 1:Data samples used in this analysis

> Boss version: 7.1.3 1840 1844.13840.083 1501.169 81849-81970
2 1870 1874.137+0.084 2002.611 81971-82104

> R-SC&I’I data sets: 3 1872 1876.03540.079 2014.243 82543-82656
4 1874 1878.002+0.084 2018.925 82657-82783

Data sample used in this analysis. 5 1875 1879.13940.099 1485.364 82835-82909

6 1876 1880.07340.080 2032.830 82105-82203

7 1877 1880.925+0.101 1340.884 82784-82834

> MC samples generated by ConExc s 1878 1882.18540.089 2020.956 82204-82261
9 1882 1886.032+0.081 2032.727 82262-82310

500k signal MC samples for efficiency study: 10 1886 1890.160+0.083 2031.153 82311-82358

11 1900 1903.824+0.080 2022.166 82359-82404

ete” - w ( v~ 7'[0) 0 (yy) 12 1940 1943.686+0.088 2036.759 82405-82462

13 1970 1973.483+0.092 2229.098 82463-82530
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Decay Card

Particle vpho 1874.137 0.0 g S T—
Decay vpho 24F- —=- Lineshape 2
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Pre-selection

v Good charged track: V. < 1cm, |V, < 10cm, | cos6| < 0.93, Nypoq =2

v" Neutral track: Epg,re; > 25 MeV & |c0s8| < 0.80 ; Egngeap > 50 MeV & 0.86 < |cosé| < 0.93

0<TDC <700ns, Nygiy = 4
v' PID: For i : Prob(n) > Prob(K) && Prob(m) > Prob(p); N(@?) =N(n~) =1
v' Vertex fit (m*7™) : The two charged pions are used to reconstruct primary vertex

v" Kinematic fit (m*m~4y) : Select the four photons with the smallest y> values from all photon combination

For six pairs of 4y combination, two % candidates are chosen with the minimum )(72T0 70
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Further Event Selection(1.870 GeV)
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Further Event Selection (1.870 GeV)

@ 350
= o
2 r ¢ data
300 .
- —signal MC
250
2001
150(—
100—
50 [— P
N ++"¢n
o (N
' Lo [
837 0.6 0.8 1 1.2 1.4 1.6 1.8
atna®

The bachelor 70 is tagged as m) and the 70 from
decay is tagged as T3 .

The % , combined with w* 7~ more close to w?P¢
mass, is considered as the 75, and the other 70 is 7} .
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the M(mr* = 1Y) invariant mass distribution
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Background study (1.870 GeV)

3 250
-‘:: ~ rowNo decay tree decay final state iDeyTr nEtr nCEtr
i : 1 ete” = 00t 4t P o L S 0 3506 3506
- 2 ete” = nln0ata 4ly! mOnlrtaylyd 1 325 3831
200 3 ete” = 70nln T 70 = ete AT etemntamylyF 3 2 3833
B 4 ete™ = vgamy!,vgam — 1T w,w — w0y Tlalr T Aty 2 1 3834
: 5 ete” = Ot w,w — 70 w0l y 4 1 3835
15G __ . . .
N Table 2: Topology after above cuts in w signal mass region
100—
C * Background is very low compared to the number
50— .
- of signal events
* No peaking background, the background can be
8.5 0.65 0.7 0.75 0.8 0.85 0.9

described using the polynomial function.

Topology before cut in w signal mass region
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Signal events extraction (1.870 GeV)
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Signal events extraction
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Signal events extraction
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Cross section measurement

Table 3 : Summary of Born cross section for ete™ —» wmn®

I P S 7 N I T S NI

1840 441.67+£26.67 1501.17 11.96+0.05 1.88 1503.98+90.82
1870 604.10+30.46 2002.61 12.37+0.05 1.80 1553.39+78.34
1872 605.15+30.46 2014.24 12.41+0.05 1.80 1548.43+76.92
1874 634.28+30.91 2018.93 12.40+0.05 1.79 1626.38+79.26
1875 395.39+25.07 1485.36 12.52+0.05 1.78 1368.80+86.78
1876 573.92+29.94 2032.83 12.49+0.05 1.78 1456.81+76.00
1877 389.85+24.33 1340.88 12.48+0.05 1.78 1504.51+93.89
1878 508.18+27.71 2020.96 12.38+0.05 1.77 1314.76+71.69
1882 499.34+28.15 2032.73 12.56+0.05 1.76 1275.24+71.90
1886 476.39+27.54 2031.15 12.64+0.05 1.75 1219.78+70.53
1900 361.17+23.90 2022.17 12.88+0.05 1.71 933.54+61.77
1940 337.24+22.55 2036.76 12.88+0.05 1.73 853.64+57.09
1970 372.73+24.00 2229.10 11.37+0.05 1.99 848.69+54.65
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Comparison with other measurements
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Linesha pe fit Physics Letters B 813 (2021) 136059

AT 2 q(v/s) : w momentum in the e*e™ c.m.
o(y/s) = 3/2 |Fwny(s)| Pf(VS) Pf (+/s) =q3(\/E) . 0

3s g Fymy (s): transition form factor of y* — wm

pwn = = = =
Fwﬂy(s) = f (fO + Alel(plfl + AZel(psz + A3el¢3f3 + A4el¢4f4) 9pwm: p = wr® coupling constant
p
m3, m? : ¥* = p coupling constant calculated with p — eTe™ decay width

fili = 0,1,2,34) = 7H = ——olen iy P ! !

Dp,  mp,~s=isTp,(Vs) fit BW function for p(770)p(1450) p(1700) p(1900) p(2000)

fixed parameters : M,(770)I,(770)M,(1450) M,(1700).
free fit parameters . gppm Ai, ¢i(i = 1,2,3,4)M,(1900) M,(2000)I;,(1450)I,(1700) I,(1900) I;,(2000)

2
Arac? m2 . m? . m? . m? . m?
olete™ » wn?) = 372 gpam( P+ Ajel®: —p(1450) 4+ A,el®2 —p(700) + Age‘¢3 —p(1900) + A ei®s —p(ZOOO)) Pf(\/E)
3s fo |1p [5(1450) Lr1700) Lo (1900) [5 2000
SND’s result fit

This work and BES3(2021) results fit
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Lineshape fit

< X2 ) 11.99 133 ( X2 > 206.48 Parameters This fit PDG’s values
ndf this 9 ndf total 147 9pwr 17.7+ 0.3 —
30 3 .7 bes2021 . SND(2000) Aq 0.186 + 0.014 —
: o gemn tmme
S 25 - 1 170_ 2 _‘} < Y2100) ¥{1900) 4; 0115+ 0.017 N
E sk | T Sohimo - retnce As 0.0046 + 0.0024 -
é; 15 - ' =] Ay 0.045 + 0.011 —
3 1o - P, Ty(1450) 0.535 + 0.044 0.400 + 0.060
! s L o TR Ty(1700) 0.471 £ 0.047 0.250 £ 0.100
;:u : M, (1900) 1.876 + 0.009 1.880 4+ 0.010
[ T S
% L 5 (1900) 0.105 + 0.031 0.069 + 0.015
5k
E I K L I | Mp(ZOOO) 1.99 + 0.15 —
o (s (GeV) b1 1.12 £ 0.17 -
2 _ —
o(\/s) = 353/ | Foory ()| " Pr(V/5) b 1.97 + 0.15
Ipwn . . . . b3 3.66 + 0.36 -
Fomy(s) = f, (fo + Are'P1fy + Aze'®2f, + Aze'®3f3 + Age'®sf)) s 2.43 + 0.29 _
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Systematic uncertainties (1.876GeV)

Tracking efficiency Control sample of eTe™ > KK ntn~ 2.0%(1.0% per )

Particle identification Control sample of ete™ - KK mwtn~ 2.0%(1.0% per )

Photon detection efficiency Control sample of eTe™ > KK ntn~ 4.0%(1.0% per y)

Branching fraction PDG 0.7% (PDG)

luminosity arXiv:1705.09722v2 1.0%
(1 + 6)correction Difference with last version 0.1%
4C kinematic fit Pull track parameter 0.2%
n) mass window [0.115,0.155] —[0.112,0.158] or [0.118,0.152] 0.9%
n2 mass window [0.115,0.155] —[0.112,0.158] or [0.118,0.152] 1.3%
Signal shape MCshape BW ®Gaussion—MC sample 0.2%
Background shape 2nd order Chebychev —3rd order Chebychev 0.1%
Fitting range [0.65,0.9] —[0.63,0.92] or [0.67,0.88] 0.9%
Total - 5.4%
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https://arxiv.org/abs/1705.09722v2

Systematic uncertainties

« Summary of systematic uncertainties(%) in the cross section measurement of ee~ —» wmn’

“Gacrgis | L | Track | Photon | PID | BR | 4C i | BIKG shape | Mitrange | Sigshape | nf mass | rdmas | 1+9 | Toal
1.0 2.0 4.0 2.0 0.7 0.3 0.5 0.9 0.2 0.7 1.1 0.1 5.5

1.840
1870 1.0 20 40 20 07 02 2.0 0.8 0.1 0.8 1.3 0.1 56
1872 1.0 2.0 40 20 07 03 1.3 0.6 0.2 0.9 1.0 02 57
1874 10 20 40 20 07 02 11 0.7 0.1 0.7 1.0 03 6l
1875 1.0 20 40 20 07 02 1.7 0.7 0.1 1.0 0.9 0.1 64
1876 10 20 40 20 07 02 0.1 0.9 0.2 0.9 1.3 0.1 54
1877 10 20 40 20 07 03 0.9 0.2 0.1 0.8 11 0.1 50
1878 1.0 2.0 40 20 07 02 11 0.8 0.2 0.6 1.4 02 66
1882 1.0 20 40 20 07 03 0.5 0.7 0.2 0.6 11 01 50
1886 1.0 2.0 40 20 07 02 0.3 0.8 0.1 1.0 1.2 0.1 51
1900 10 20 40 20 07 03 11 0.7 0.1 0.9 1.4 02 64
1940 1.0 20 40 20 07 02 0.6 0.8 0.1 1.0 1.3 0.1 59
1970 1.0 20 40 20 07 03 1.0 0.7 0.2 0.7 11 03 54
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Summary and next to do

v Measure the cross section of the processes ete™ - wm!

v" Fit the lineshape of ete™ - wn®from 1.84 — 1.97 GeV
v" The measurement of systematic uncertainties has been completed

v Aresonance was observed near 1.9 GeV with a significance of 11.7 ¢

€ Preparing the memo

Thanks for your attention!
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