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Fitting Function from SND

PHYSICAL REVIEW D 94, 112001 (2016)

[18]. The Born cross section is described by the following
formula [15]:
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where a is the fine-structure constant, Fm,,y(Ez) 1s the y* —
wr® transition form factor, B(w — 7%y) is the branching
fraction for the @ — 7% decay, and P (E) is the phase-space
factor. In the narrow w-resonance approximation Pf(E) =
g2 . where g, is the w-meson momentum. The transition form
factor i1s parametrized in the vector meson dominance

(VMD) model as a sum of the p(770), p(1450), and
p(1700) resonance contributions,

4 m> m> m2
r (Ez) =2 (—p+A el w+A o2 0(1700})
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(4)

where g, 1s the p — @n coupling constant, f, isthe y* — p
coupling constant calculated from the p — eTe™ decay
width, D, (E) = m; — E* —1ET, (E), and m, and T, (E)
are the mass and width of the resonance p;. The formula for
I, (770)(E) is given in Ref. [15]. For the p(1450) and p(1700)

resonances, the energy-independent widths are used.



Fitting result of SND
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FIG. 2. The cross section for e*e™ — wa’ — 72 measured

in this work (circles). and in the SND@VEPP-2M [3.4] (tri-
angles), CMD-2 [7] (stars), and DM2 [9] (squares) experiments.
Only statistical errors are shown. The curve is the result of the fit
to SND 2000 and SND 2013 data described in the text (Model 1).

Fitting results from Model

TABLE II. The fitted parameters of the ete™ — wa’ cross-
section model.

Iccc Parameter Model 1 Model 2 Model 3
Ypawr> GEV™ 159+04 16.5+0.2 x

A 0.175+0.016 0.137 £0.006 0.251 = 0.006
A, 0.014 4+ 0.004 =() 0.027 4+ 0.003
M ,1450), MeV 1510 £7 1499 + 4 1516 £ 10
I p(1450), MeV 440 £ 40 367+ 13 500 £ 30
M p(1700)» MeV =1720 =1720
I (1700), MeV =250 =250
¢, deg. 124 =17 122 =8 162 +6
@,, deg. —03 =21 " —24 £ 10
7/ 71/73 85/75 83/74
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Following SND’s result
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Following SND’s method (only statistics included)
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Try other method (only statistics included)

Relative BW + Bkg shape(described with SND parameters)
And without interference
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Try other method (only statistics included)

Relative BW + Bkg shape(described with SND parameters)
And considering interference
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Table 2: Summary of systematic uncertainties in cross section measurement of e™e”~

-1

—_— e —
/Ll Tracking efficiency

Source Value

2.0%

Particle identification 2.0%

Photon detection efficiency 4.0%

Branching fraction 0.7%

' ' Luminosity 1.0%

0 610-22 (1 + 6% (1 +6)"" correction  0.6%
' . 4C kinematic fit 0.4%

7 mass window 0.2%

Tt 0-2 0-22 75 mass window 0.2%
. . costp < 0.9 0.1%
. . Signal shape 3.8%

* * Background shape 0.2%
Fitting range 0.3%

2 Total 6.4%

0,0 ; are the crrelation between X; and X;

2
O.

are the total cross section uncertainty for X;

—> (U?IO.



Without correlation (including sys uncertainty)
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Considering correlation (including sys uncertainty)
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o(e’e” = o w0)(nb)

Without correlation (Including Sys uncertainty )
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Considering correlation (Including Sys uncertainty )
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Possible resonances from PDG

Table 14: possible p resonances

particle Mass(MeV) | Width(MeV)
p(770)(PDG confirmed) | 775.26+£0.25 | 149.1+£0.8
p(1450)(PDG confirmed) 1465+25 400+60
p(1570) 1570+72 144486
p(1700)(PDG confirmed) 1720+20 250+100
p(1900) 1880+30 130430
p(1990) 1982+14 188+24
p(2000) 2000+£30 260+45
p(2150) 2155421 320+70
p(2250) 2260+20 160+25
p(2270) 2265440 325+80
p(2350) 2330+35 400£100
p2(1940) 1940+40 155+40
p2(2225) 2225+35 33510
23(1690)(PDG confirmed) | 1688.8+2.1 161+£10
p4(2230) 2230425 210430

Table 15: Other possible resonances

particle | Mass(MeV) ‘ Width(MeV)

b1(1960) 1960+35 230450
X(2100) | 2100+40 250+40
X(2150) | 2150+10 260+10
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Fit function and parameters in PDG
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Table 1I. The parameters of p resonances in PDG.

Resonances M( MeV/c*) T'( MeV)

p(770) 775.26+0.25 149.1+0.8
p(1450) 1465425 40046
p(1700) 1720+£20 \250+10

Modell: Parameters of rho(1700)’s mass and width fixed
Model2: Masses of rho(1700) and rho(1450) fixed
Model3: Both masses and widths of rho(1700) and rho(1450) fixed



o(e'e” = o 1) (nb)

Modell: Parameters of rho(1700)’s mass
and width fixed
Data: SND + BESIII
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o(e’'e’ = o n%(nb)

Modell: Parameters of rho(1700)’s mass
and width fixed
Data: All the data
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o(e'e’ = o n%(nb)

Modell: Parameters of rho(1700)’s mass
and width fixed
Data: All the data except BABAR
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Modell: Parameters of rho(1700)’s
mass and width fixed

Parameters

Modell
ﬂ4p(1700) & Pp(lTOU) fixed
SND-+BESIITI All data - BABAR

Lp770) (MeV)
.Z‘/fp(1450) (1\/18\/')
I'p1450) (MeV)
M, 1700) (MeV)
[',1700) (MeV)
X (2100) (MeV)
[, (1450) (MeV)
(X° /ndf )rot
(XQ/ndf)Th:is

16.940.3
0.13+0.01
0.0214-0.004
0.0134-0.002
116411
-95+19
-141+21
=775.26+0.25

=149.140.8
1479 R+5 R

353+22
=1720
=250
2115415
378138
182/126=1.44
24/18=1.33

17.240.2
0.10£0.01
0.00840.003
0.01040.001
123+£8
-105422
-150+21
=775.2610.25

=149.1x0.8
1490 244 2

308415
=1720
=250
2119+13
319433
650/214=3.04
35/18=1.94
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Model2: Masses of f1‘.hoE11700) and rho(1450)
ixe
Data: SND + BESIII
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Model2: Masses of f1‘.h()£11700) and rho(1450)
ixe
Data: All the data except BABAR
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Model2: Masses of f1‘.hoE117OO) and rho(1450)
ixe
Data: SND + BESIII

Parameters Modell Model2

M 1700y & T (1700 fixed M ,a700) & My(1450) fixed

SND+BESIIT All data - BABAR|SND+BESIII All data - BABAR

Gpwr (GeV 1) 16.940.3 17.240.2 17.2+0.4 17.440.2
Ay 0.1340.01 0.1040.01 0.160.02 0.1240.01
As 0.02140.004 0.008-+0.003 0.081-0.021 0.0574+0.009
As 0.013-40.002 0.01040.001 0.017-0.003 0.01240.002
o1 (deg.) 116411 12348 84+10 101+6
¢2 (deg.) -95419 -105+22 -116+9 -108+9
¢3 (deg.) -141+421 -150+21 145+24 171+8
M, 7700 (MeV) |=775.26+0.25 =775.26+0.25 |=775.26+£0.25 =775.26+0.25
U770y (MeV) | =149.140.8 =149.1+0.8 =149.1+0.8 =149.14+0.8
M, (1450) (MeV)| 1479 8+5 8 1490 24 3 =1465 =1465
T 1450 (MeV) 353+22 308415 434436 351+18
M, 1700y (MeV) =1720 =1720 =1720 =1720
T H1700) (MeV) =250 =250 G62+8D 550+31
X, 21000 (MeV) | 2115415 2119+13 2049+18 2051+15
r, (1450) (MeV) 378438 319433 328443 288432
(x /ndf)Tug 182/126=1.44  650/214=3.04 |169/126=1.34  644/214=3.01
(x*/ndf)This 24/18=1.33 35/18=1.94 17/18=0.94 18/18=1.00







o(e'e” = o n°)(nb)

Model3: Both mass and width of rho(1700) and
rho(1450) fixed
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Model3: Both mass and width of rho(1700) and
rho(1450) fixed
Data: All data except BABAR
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Model3: Both mass and width of rho(1700) and
rho(1450) tixed
Data: SND + BESIII

Table III. The fitted parameters to the e"e™ — wn” Born cross section.

Parameters Modell Model2 Model3
M 1700y & T'p(1700) fixed M 700y & My(1450) fixed M ,(1700),p(1450) & T p(1700),p(1450) fixed

SND+BESIII All data - BABAR|SND+BESIIT All data - BABAR|SND+BESIIT  All data - BABAR
Gpwr (GeV_l) 16.940.3 17.2+0.2 17.240.4 17.440.2 17.4+0.2 17.240.2
Ay 0.134:0.01 0.10+0.01 0.16£0.02 0.12+0.01 0.151+0.00 0.14=20.00
Ao 0.021+£0.004 0.008+=0.003 0.08140.021 0.057+0.009 0.04340.003 0.035+£0.003
As 0.0134-0.002 0.010+0.001 0.017£0.003 0.012+0.002 0.0114+0.002 0.011+0.001
o1 (deg.) 116411 12348 84+10 101+6 166+4 168+4
2 (deg.) 95419 2105422 _116£9 21089 149 5411
o3 (deg.) -141421 -150+21 145+24 17148 260+9 264410
Afp(??g) (MeV) |=775.2640.25 =775.2610.25 =775.26£0.25 =775.26%£0.25 =775.26=x0.25 =775.2610.25
FP(-;-;[]) (MeV) =149.1+0.8 =149.1£0.8 =149.1+0.8 =149.1+0.8 =149.1£0.8 =149.1+0.8
.Mrp(mg,g) (I\JIGV) 1479 8+5 8] 1490 244 3 =1465 =1465 =1465 =1465
I'p1450) (MeV) 353122 308+15 434436 351418 =25040 =250+0
M, (1700) (MeV) =1720 =1720 =1720 =1720 =1720 =1720
T)1700) (MeV) =250 =250 550431 =400=£0 =400-£0
X (2100) (MeV) 2115415 2119+13 2049+18 2051+15 2075+16 2086417
Lp1450) (MeV) 378+38 319+33 328+43 288432 339437 337138
(x2/ndf)ror  |182/126=1.44  650/214=3.04 |169/126=1.31  644/214=3.01 |209/128=1.63  669/216=3.10
(2 /ndf)rnis | 24/18=1.33  35/18=1.94 | 17/18=0.94  18/18=1.00 | 20/18=1.11 24/18=1.33
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Model2: Masses of f1‘.hoE11700) and rho(1450)
ixe
Data: SND + BESIII
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