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Motivation

@ The energy shape of cross-section in the region
close to J /1 production is determined by
interference between:

» non-resonant production:
ete™ — v — hadrons
» resonant production:
ete™ — J/1 — v — hadrons
ete™ — J/v) — 3gluons — hadrons

Our goal is to study the phase between strong
and electromagnetic (EM) amplitudes in J /1)
decays

@ Meanwhile there are no precise data on the
measurement of cross-sections of process
ete™ — ¢n in the region of energy ~ 3GeV/c

ee” — v — hadrons

>l

e"e” — J/ip — v — hh

O

ete” — J/v — 3g — hh
O
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Data Sets

Requested
Energy (MeV)

List of runs

BEMS
(MeV)

Int.Lum.
(pb7Y)

3050.0
3060.0
3080.0
3083.0
3090.0
3093.0
3094.3
3095.2
3095.8
3096.9
3098.2
3099.0
3101.5
3105.5
3112.0
3120.0

28312 - 28346
28347 - 28381
28241 - 28266

28382-28387; 28466-28469
28388-28416; 28472-28475
28417-28453; 28476-28478

28479 - 28482
28487 - 28489
28490 - 28492
28493 - 28495
28496 - 28498
28499 - 28501
28504 - 28505
28506 - 28509
28510 - 28511
28512 - 28513

3050.213£0.026
3059.257+0.028
3080.195+0.023
3083.060£0.043
3089.418+0.022
3092.324+£0.025
3095.261+0.084
3095.994+0.081
3096.390+0.075
3097.777£0.076
3098.904+0.075
3099.606£0.093
3101.923+0.106
3106.144+0.090
3112.615+0.093
3120.442+0.115

14.919+0.161
15.060+0.161
17.393£0.193
4.769+0.055
15.558+0.165
14.910+0.160
2.143+0.025
1.816+0.021
2.135+0.025
2.069+0.026
2.203+0.026
0.756+0.011
1.612+0.021
2.1060.025
1.720+0.021
1.264+0.016

3080.0

39355 - 39618

| 126.21040.896 |
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Data

Data Sets:
@ We use DST for J/1)-scan 2012 reconstructed using BOSS 6.6.4
@ for R-scan 2015 — BOSS 6.6.5

BEMS - beam energy measurement system:

@ We used the measurements of BEMS as described in
http://docbes3.ihep.ac.cn/DocDB/0002/000249/003/
RelPhase_Energy_03.pdf

@ There are no BEMS measurements for R-scan data 3080MeV and we
used 3080 + 1MeV

@ The energy values were further shifted by —0.55 + 0.03MeV;
see “Measurement of J/v resonance parameters through scan data”
(BAM-00268) and “Phase between strong and EM amplitudes in the
lineshape of J /v resonance” (BAM-00128)
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http://docbes3.ihep.ac.cn/DocDB/0002/000249/003/RelPhase_Energy_03.pdf
http://docbes3.ihep.ac.cn/DocDB/0002/000249/003/RelPhase_Energy_03.pdf

Data

Integrated Luminosity Measurements:
@ We used luminosity from BAM-00157: “Measurement of luminosity
for R scan”, eTe™ — v process

@ Luminosity for R-scan data (2015) are taken from http://docbes3.
ihep.ac.cn/cgi-bin/DocDB/ShowDocument?docid=653
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http://docbes3.ihep.ac.cn/cgi-bin/DocDB/ShowDocument?docid=653
http://docbes3.ihep.ac.cn/cgi-bin/DocDB/ShowDocument?docid=653

Monte Carlo

@ Monte-Carlo are simulated and reconstructed under BOSS 6.6.4

Signal
We used modified version of MCGPJ (Monte-Carlo Generator of Photon
Jets - Eur.Phys.J.C 46,2006,p.689)

@ The program allows to take into account ISR photons with an
accuracy better than 1%

@ We changed MCGPJ by adding the studied processes and the
possibility of describing the interference between strong and EM
amplitudes

@ 150K events in each energy point

Background
o Inclusive MC for J/1-decays (3097MeV)
@ KKMC generation for energy 3080MeV
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Event Selection: ete™ — ¢n (¢ — KTK—;  — v7)

Two opposite charged tracks:
° |[Ry| <1cm;|R,| <10 cm
e cos(©) <0.93
e PID: Prob(K) > Prob(m)||Prob(proton); Prob(K) > 0.001

At least two photons:
e E, > 25 MeV (barrel EMC) or E, > 50 MeV (end-cap EMC)

@ ay > 10°- the angle relative to the nearest charged track

4C kinematic fit under K™K~~~ hypothesis:

@ Choosing the best two photons with the smallest x2(4C)
o x?(4C) < 80
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4C — Kinematic fit: x?> Data vs MC

r [
1400
Eg —}— The data: E=3097MeV asoll —}— The data: E=3080MeV
1200 —— J/¥ inclusive MC 1 —— The MC: QQ KKMC
1000 | T Signal MC: MCGPJ 200 ] = Signal MC: MCGPJ
800} 150 5
CF P
600} H
[ 100
r H; cut: y2<80 1 cut: x2<80
400 ﬁ P
200} *?%% 50: ‘L’{mﬁii
[ s . s ﬁié'ﬂ i mmm&ﬁ 4.4 4
N P I e e ey O O Il s A
0 20 40 60 80 100 120 140 160 180 200 0 20 40 60 80 100 120 140 160 180 200
X X

@ Good agreement between data and inclusive MC for 3097MeV
e Signal MC shows that cut x> < 80 removes the background tail
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Invariant masses of 1 and ¢

¥ Torw o

SRTI RO S

i I

B «',:z::;‘hv;:;;:;' :'.': ;
: @qm S|gnal

Y
-y [=2)
L s O A B L B R

Data: 3080 MeV

o

0.6 0. 8

o We see ¢ signal after x? < 80 cut
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Invariant mass

B
8

2
8
T T[T T T T T

of n = vy

3097MeV
data

221 ndf 142/16
Constant 110142
Mean 05472 + 0.0002

Sigma  0.007727 + 0.000262

Monte Carlo
J/¥ inclusive

221 ndf 21.44/16
Constant 169.8 5.1
Mean 0547 £ 0,000

Sigma  0.007363 + 0.000176

3080MeV
data

22/ ndf 12.04/18
Constant 17.08 £ 1.61
Mean 0.5484 + 0.0006

Sigma  0.007977 + 0.000622

E Signal MC

MCGPJ

22 ndf 62.29/17
Constant 1614 £ 158
Mean 0.5479 + 0.0001

Sigma  0.007705 + 0.000062

@ The distributions fit with Gauss: o(n) ~ 8 MeV independent of the
beam energy
@ The dashed lines show the selection window and side bands
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Invariant mass of ¢ -+ K*K~

2/ ndf
Norm
Mphi
Gphi

sigma

46.89 /42

0.4075 + 0.0187
1.02 +0.00
0.004247 + 0.000000

3.208¢-07 +8.851e-04

o b ]
1.05

QFTTT
8|

J/¥ inclusive

M(K'K)
22/ ndf 32.92/44
Norm 0.674 +0.024
Mphi 1.02 £ 0.00
Gphi 0.004247 + 0.000000
Sigma 0.0004394 + 0.0003865

E 3080MeV

1

1

1

1

04 1.05
M(K'K')

—+ data

— side-band
— BW+Gauss fit

600
400
200

22/ ndf
Norm
Mphi

Gphi

Sigma

36.89/36

0.1432 £ 0.0113
1.02 +0.00
0.004247  0.000000

0.00149 +0.00059

22/ ndf 862.4/51
Norm 1375 £ 0.11
Mphi 1.02 £0.00
Gphi 0.004247 + 0.000000
Sigma  0.001028 + 0.000054

04 1.05
M(K'K)

@ The distributions fit with Breit-Wigner convoluted with Gauss
@ The side-band events (green) show there is no peaking background
@ The dashed lines show the selection window
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Event Selection (continue)

Side-band subtraction for M(~~)
@ The central part is
[M(y7) = My)| < 30(n)

@ The background is estimated as the sum of the side band regions:

4a(n) < [M(yy) — My)| < 7a(n)
e o(n) =8 MeV

Selection of M(K*K™)

@ We use loose selection criteria:
|M(K+K_) — My)| <5 xTy
o [y =4.247 MeV
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Example of side-band for data

Data 3080 MeV: side-band selection

M(K'K)
T

1.06

1.04

1.02

0.45 0.5 0.55 0.6 0.65
M(yy)

@ The red rectangle is the central part and the blue rectangles are the
side-band region
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x%(4C) for signal and side-band events

h X2(4C) for E=3097MeV F X2(4C) for E=3080MeV
80 —— Central part 35: —— Central part
7 —— Side-Band 300 —— Side-Band
————— Signal MC ki -~~~ Signal MC
"G, 25 ‘:
20 20 I
£ 15
30|
3 10 ﬁ
E E i - w2
"3 #B]q cut: 42<80 5F % ] cut: x%<80
ci‘mm\ﬁg‘%wdiu bt o b b babhd e Fo. \iﬂ‘ﬁ'ﬁw cradolothoin Hid bbbl
0 20 40 60 80 100 120 140 160 180 200 20 40 60 80 100 120 140 160 180 200
X x?

@ Good agreement between data and signal MC
@ Backgrounds estimated by side-band events are small
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Background study (3097 MeV; inclusive J/¢) MC)

'F purity
°:Z§rf L
0.985/7
0.98‘| ‘_|
0.975 =) R
0.97
osesf e Cut on x?(4C) is the last cut
°96%WWWW" @ The purity and efficiency shown
as a function of x?(4C) cut
msg efficiency of x2 cut @ The background is less than 2%
1 — 2
mi B P for x“(4C) < 80
o
w
o.s% j
°-75:‘-“Lo‘ B L

2
cut on 15/41



Reconstruction of ISR events

MCGPJ: E=3080 MeV

10° ] The distribution of X,qz = S/S

E S - c.m. energy squared

r S' - after ISR process
105 All MC generated events

F Reconstructed MC events ‘__r‘JI
10°E o

g w‘“"’wf |J

ot

10?

"01 02 03 04 05 06 07 08 09 1
Xr = S'S

@ Only events with Xjsg > 0.9 pass selection cuts

o If we would report the cross-section for the whole Xjsg region,
we would completely rely on correction from MCGPJ generator

@ To avoid this we choose Xjsg > 0.9 as a signal definition region J
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Cross Section of ete™ — ¢n

Xisr > 0.9; statistical errors only

| E(GeV) [ Lum.(pb~") [ Signal [ Eff.(%) [ Cross Section(nb) |
3.049663 14.919 23 £ 4.8 12.48 0.0253 +£ 0.0053
3.058707 15.06 26 £5.1 12.57 0.0281 + 0.0055
3.079645 17.393 35 £59 12.65 0.0325 £ 0.0055
3.082510 4.769 5+ 26 12.75 0.0168 + 0.0089
3.088868 15.558 30 £ 5.8 12.96 0.0304 + 0.0059
3.091774 14.91 39 £6.2 13.10 0.0408 + 0.0065
3.094711 2.143 32+ 57 13.63 0.2240 +£ 0.0396
3.095444 1.816 93 £9.8 13.89 0.7540 £ 0.0799
3.095840 2.135 320 + 18.4 13.74 2.2314 £ 0.1286
3.097227 2.069 503 £ 22.9 13.85 3.5886 + 0.1635
3.098354 2.203 255 + 16.2 13.71 1.7272 £+ 0.1094
3.099056 0.756 23 + 4.8 13.74 0.4528 + 0.0944
3.101373 1.612 12 £ 4.0 13.76 0.1107 +£ 0.0369
3.105594 2.106 9+33 13.50 0.0647 £ 0.0239
3.112065 1.72 10 £3.2 13.22 0.0899 £ 0.0284
3.119892 1.264 3+£17 11.96 0.0406 + 0.0234
3.080000 126.21 195 + 14.2 12.65 0.0250 +£ 0.0018
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Cross Section of ete™ — ¢n

E x2 / ndf 21.7/12
Notations: | sigma0 3231+ 439.8 at
09 — normalization A 3654+ 05147 I ‘
A — relative magnitude /)35 P 286207928 &
of strong interactiVj/; delta)  0.0008668 * 3.514e-05 l,’ |
' ~ phase angle / 2 | | Esh’)  -0.0005483 + 5.2056-05 ;l
c
§ — energy spread /%/ [ \
AE - overall energy shift = $ 10 | l o]
4 g Jro e T
1< Va I
o /T
AE = —0.55+0.056MeV t =
@ Our fit confirms the 10
shift in the beam
energy
v
I Y Y s v
305 3.06 3.07 3.08 3.09 31 311 312

center of mass energy (

GeV)



Systematic uncertainties |

Luminosity (BAM-00157):

» is mainly defined by systematic uncertainties of luminosity
measurement ~ 1%;
we consider these values to be uncorrelated between the energies

Track reconstruction efficiency:
» independent of energy: 2 x 1%

@ Photon reconstruction efficiency:
» independent of energy: 2 x 1%
Branching fractions (PDG):
» independent of energy: §Br(¢ — KTK™)® dBr(n — 2v) = 1.1%
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Systematic uncertainties Il

o Selection:
We have changed the different selection criteria and see how the
cross section has changed:
» varying x? cut
» varying side-band criteria
» varying window for invariant mass of KT K~

General comments
v There is no obvious dependence on energy

v' Therefore, we used the values at the points with the maximum
statistics (3080 MeV and 3097 MeV) to evaluate the systematic
uncertainty and consider it to be energy independent
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Varying x? cut: cross section

10
| variation of 2 cut:
L ]
B 2
L E o for x°<80 °.
5 10“;‘ ¥ o for x%<60 A
s [t ofory’100 t
8 $
Q 102 |- I i
g L il
- ¢
10 5 I
S So50 5060 3070 3080 3090 $100 8110 3720

center of mass energy (MeV)

@ The cross-section changes within the statistical errors
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Varying x2 cut: relative errors

20
C variation of x2 cut:
157 5
- o(2<60)
—~ F - 2
£ oF c(x2<80)
8 _o(x"<100)
s L o(x%<80)
L 5
T [ % ¢
2 r . .
= - L L e g ©
s L
b - R ®e o0 ® o0 .
| L]
757
- ‘
10550 3060 3070 3080 3090 3100 8110 3120

center of mass energy (MeV)

@ There is no obvious dependence of the relative error on energy
@ We used the value of maximum deviation for energy 3080 MeV as
the uncertainty: 1.9%
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Varying side-band criteria

Side-band subtraction for M(~~)

@ central part: IM(yvy) — My)| < N -a(n)

side band regions: (N +1)-0(n) < |M(yy) — My)| < (2N +1)-o(n)
@ we denote:

N = 3 - is the normal cuts

N = 2 —is the tight cuts

N = 4 — is the loose cuts

23/41




Varying side-band criteria: cross section

10
E| variation of side band for M(yy):
[ L]
L } o for normal cuts . R
M= for tight cut
g 10 2 E o for tight cuts .
g E E o for loose cuts *
Pl b
o, 1
0 10° =
STk l * t
- ¢
C 4 $ 1»% t
10E 1

I R I R I BRI B
3060 3070 3080 3090 3100 3110 3120

center of mass energy (MeV)

.
3050

@ The cross-section changes within the statistical errors
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Varying side-band criteria: relative errors

20 ;
|| variation of side band for M(yy)
15 o(tigh
e #1- (tight)
L o(norm)
= C |
S B c(loose)
> N a(norm)
8 - )
o C ? .
L s : e
% r °
2 r ¢ ¢« . O.. .
T of o %,
[ - L °
C o !
-5 C
- .
T o b b b b T
3050 3060 3070 3080 3090 3100 3110 3120

center of mass energy (GeV)

@ We used the maximum deviation value for energy 3080 MeV as the
uncertainty: 5.8%
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Varying window for M(K*K~): cross section

10
E variation of M, window: .
1 o(IMKK) - MJ<50y) e,
2 103; ¢ G(MK'K) - M |< 4T,y
s [ ! oMKK)-Mmj<ery) ¢
g t $
é 10? ‘ i
g F byt
- ¢
10 5 I

o b b b b b by e
3050 3060 3070 3080 3090 3100 3110 3120
center of mass energy (MeV)

@ The cross-section changes within the statistical errors
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Varying window for M(K*K™): relative errors

15 :
| variation of M, window:
O, Sl XT@) :
= F EEEINO)
s . (6 xT(9))
s °f " MoexTe) |t
[} ~ L]
% B [ () S .® ° L
% E L ° e e ° ~.D ° ° P
_57
—107‘

L ol by b b e by 1y
3050 3060 3070 3080 3090 3100 3110 3120
center of mass energy (MeV)

@ We used the maximum deviation value for energy 3097 MeV as the
uncertainty: 2.4%
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Systematic uncertainties 1|

o Parameters of MCGPJ generator:
» MC generator used measured cross section of et e™ — ¢n as input
» There are two main parameters determining the cross section shape;
the fit [18] gives values: A=3.7+0.5 and ¢ =2.94+0.8
» We generated 4 MC samples with parameter values corresponding to
one sigma deviation from the obtained values:
Q@ A=32 $=29
Q A=42 ¢=29
Q@ A=37 ¢=21
Q A=37 ¢=314
» The difference in the efficiency of selection for each set from the
nominal efficiency is used to estimate the systematic uncertainty

The maximum deviation was obtained for the parameters
A=37 ¢=21
we use them as energy dependant systematic uncertainty
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Varying parameters of MCGPJ

relative difference (%)

uncertainty in efficiency

TTT‘TTT‘T

L g(A-AA)
eA+AA)

tE(0- A Q)
T e+ A )

!

ot v b b Lo b b by
3050 3060 3070 3080 3090 3100 3110 3120

center of mass energy (MeV)
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Summary of systematic uncertainties

Source ‘ Value ‘ Energy dependence
Luminosity ~ 1% Yes
Track reconstruction 2% No
Photon reconstruction 2% No
Branchings 1.1% No
Cut on x? 1.9% No
Mass window of ¢ 2.4% No
Side-band for 7 5.8% No
Parameters of MCGPJ | 0.1 —3.5% | Yes
Total | 7.0 -7.9%
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Cross Section of ete™ — ¢n with systematics

XISR > 09

[ E(GeV) |

Cross Section(nb)

3.049663
3.058707
3.079645
3.082510
3.088868
3.091774
3.094711
3.095444
3.095840
3.097227
3.098354
3.099056
3.101373
3.105594
3.112065
3.119892
3.080000

0.025 £ 0.005 £ 0.002
0.028 + 0.006 + 0.002
0.033 £ 0.006 £ 0.002
0.017 4 0.009 £ 0.001
0.030 &+ 0.006 + 0.002
0.041 £ 0.007 £ 0.003
0.224 + 0.040 + 0.016
0.754 = 0.080 + 0.053
2.231 £ 0.129 £ 0.157
3.589 £ 0.163 £ 0.253
1.727 £ 0.109 £ 0.122
0.453 £+ 0.094 £ 0.032
0.111 + 0.037 £ 0.008
0.065 £ 0.024 £ 0.005
0.090 £ 0.028 £ 0.007
0.041 £ 0.023 £ 0.003
0.025 + 0.002 £ 0.002
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Formulas of cross section for lineshape fit

Born cross section

O'born(s) = ’Acont. = -A'y = A3g|2

oo 3/a\/sTel, ;
=—1 (1 + Ae'?
S T oy riyer LAY

2

s — is the centre of mass energy squared
M and T are the mass and total width of J/v

Fit parameters
oo — is the normalization constant

A — is the relative magnitude of strong interaction to EM

 — is the phase angle between strong and EM amplitudes
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Formulas of cross section for lineshape fit

Observable cross section
Taking into account the ISR corrections and beam energy spread:

E+56 1—Xsr
o(E) = / dE’ / dx G(E'—E,5)- Fisr(x, 5) - Gbomn(s(L — x))
E—56 0

Fisr — is the ISR-function by Kuraev and Fadin

Xisg — is the minimal value for 5?/ ratio (X;sg = 0.9 in our analysis)
G — is the Gaussian function

0 — is the energy spread; this is the parameter of our fit

@ double integration is performed numerically

o fit is performed by ROOT minimization
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Fit result: statistical errors only

Here and below we
shifted the energy on
—0.55 MeV and used
0.03 MeV from
BAM-00268 as error
on this value in
minimization

cross-section (pb)

T

103

102

10

T T 1717

T T

X2/ ndf 21.6/12
sigma0 3201+ 446.4 Jﬂ\
A 3.668 +0.5223 I ‘
phi 2.867 +0.8103

RIS,

delta  0.0008666 + 3.436e-05

Esh 5.786e-08 + 2.533e-05

e

714»4

N~

o

N
N

I S T T T T Y Y

305 3.06 3.07 3.08 3.09 31
center of mass energy (GeV)



Fit result: the second solution

@ there is always a
second solution

@ the sign of ¢ is
opposite

@ the remaining
parameters
almost the same
as in the first
solution

@ below | will show
the first positive
solution

cross-section (pb)

-

10?

10

%2 / ndf

C 216/12
L| sigma0 3201+ 4478 Jﬂ\
[ A 3.691 +0.462 I ‘
L | o —2.846 +0.8012 bt
[ { 00|
[| delta  0.0008665 + 3.392e-05 -
L [ |
[| Esh  5.992e-08 +2.596e-05 i
[ 1\ 1
| ! ot
I ol 1
I ) . N
7 |
4 1
I ¢ e
§ ? w1 |
:
1 111l 1111 1111 1111 1111 111l 11 1 11
305 3.06 3.07 3.08 309 31 311 3.12

center of mass energy (GeV)



Fit result: example of fit with fixed angles

e p=0°—
2 =598

° ¢ =90°—
2=38.1

e v =165°—
2-216

cross-section (pb)

10°

10?

10

Fixed-angle fittings:

T 1 T 11T

_(P=00

— ¢=90°

——r——
"

— ¢ = 165° the best!

TTTTTIT

<
i S B
/] |
4 i
I ¢ s
¢ I )
1 Ll Ll Ll L1l I I Ll 1l
305 3.06 3.07 3.08 3.09 31 3.11 312

center of mass energy (GeV)



Fit result: systematic uncertainty

The central value
v" We used only
those systematic
uncertainties of the
cross section that

depend on the energy

¢ =2.87 £ 0.80

J

cross-section (pb)

103

T

T T 1717

10?

10

X2/ ndf 21.36/12
sigma0 3204 +431.2 Jﬂ\
A 3.67 +0.5009 I ‘
L phi 2.874 +0.7981 =
C { 20|
[| delta  0.0008658 + 3.525¢-05 -
L I |
[| Esh  -5.6e-08+2.661e-05 1
[ 1\ I
| ! ot
I ol 1
I () e SN
7 |
4 1
I ¢ !
§ ? v |
:

clv e b b e b

305 3.06 3.07 3.08 3.09 31
center of mass energy (GeV)



Fit result: systematic uncertainty

Variation 1

Like the central value
but we are considering
that the uncertainties
from the selection
criteria also depend
on the energy (see
slides [22], [25], [27])

© =2.84+0.76

D

O] %2/ ndf 18.78/12
L| sigma0 3245 £ 491.5 Jﬁ\
A 3.642 + 0.5364 / ‘
103 ] e 2.844 +0.7628 bt
|- ] \
R [| delta  0.0008629 + 3.638e-05 -
a L [ |
o [| Esh  1.411e-06 + 2.634e-05 |
< }
Qo
o 107 Jro ]
2 | g N
o / I
5 b4 |
I § Pt
s b u I
I
10
1 111l 1111 1111 1111 1111 111l 11 1 11
305 3.06 3.07 3.08 309 31 311 3.12

center of mass energy (GeV)



Fit result: systematic uncertainty

Variation 2

Total systematic
uncertainties of the
cross section ignoring
correlation for
different energies

¢ =2.96+1.11

J

cross-section (pb)

103

T

T T 1717

%2 / ndf

10?

10

17.58/12
sigmad 3201+ 4525 JR\
A 3.685 + 0.5216 I ‘
L phi 2.955+1.114 poot
[ [ 30
| delta  0.0008533 + 1.244e-05 -
L [ |
[ | Esh —1.027e-06 + 8.246e-06 i
[ k 1
| ’ o
I e 1
] ) i
/. |
)4 |
I § Pl
s ? = |

v b b be e b by

!

Ll

305 3.06 3.07 3.08 3.09 31 311

center of mass energy (GeV)



Summary of fit result

@ The main interest for us is the line shape of cross section so we

consider the central value as the main result of the fit:
p =2.87+0.80

@ We tested several other strategies for using systematic uncertainties
and found that the maximum deviation is achieved if we consider
them uncorrelated:

p(var.2) =2.96 £ 1.11

@ We use this deviation as estimation of systematic uncertainty of the

phase angle:

¢ = 2.87 +0.80 £ 0.09
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Conclusion

@ We measured the cross sections line shape of eTe™ — ¢n in the
region of energies around J /v

@ We estimated the phase angle between strong and electromagnetic
amplitudes in decays J/¢ — ¢n:

¢ =2.87 £ 0.80 + 0.09
164° + 46°+ 5°

@ Memo in the process of preparation

@ We are ready to present our analysis at the collaboration meeting
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Preselection cuts in signal MC 3080 MeV

List of cuts in signal MC 3080 MeV

10°
160 i Bin content:
= 0 - initial number
140 1 - two charged track
C 2 - oposite sign
120~ 3 - at least two photons
100 i 4 - good vertex
C 5 - x2<200
80
60
a0
20—
O:HM\H\HH\HH\HH\HH\HH\HH\H

@ In signal MC n decays in all possible ways
Br(n — 27v) = 39.41 £ 0.20%

41/41



Invariant masses of 1 and ¢

KKMC 3080 MeV

. FRT R TOPC o Y-Sy
RS A ] f:!_,‘::“:;s!—?h

INpded gty

-y

i qm o

0.6 0 8 1 1.2

o

e after x2 < 80 cut
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vs MC: 3080 MeV

e e
F Data vs MC E=3080MeV Mean 06871 Fl Data vs MC E=3080MeV/ Mean 06728
Fl + paa SDev 009184 30H 4 opaw SiDev 0.09001
00 e Underton 0 El_ sonanc Undetow 0
r o Overtaw 3 r! o Overfow o
3 5 1
1ol 10 | i
5 ﬁ 5
:HHHHHHHH\ P IS BN P i n:HHHHHHHH P I T T L
% 01020304 050607 08 09 1 % 01020304 0506 07 08 09 1
P(K') GeV P(K) GeV
IR e
A oaavenc e-sosomev s 1of] ooy o
[ 4 oaa suom os1s 0+ om Suoer 0sies
[| — signaimc g’v‘“::‘r‘;" Z [| — signaimc z:":::“‘ Z
101
L Lol 8l ‘ I 1
o ‘ Lo fﬂf
] i : Hf |
4 1 ar ﬁ ‘ ‘ 1 1 1 LILH
ks 08 1 010820604202 0 02 04 06 08 1
cos(O(K")) cos(0(K))
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Data vs MC: 3080 MeV

Fes Erra—T

Data vs MC E-3080MeV. —— [ atavs MC E-a080MeV e

4 Daa a0t [ 4 oas Som 052

— sgravc Undedlow 0 120 soamc Underfow 0

H w0 owtow 0
60| L

e
=

Bl
.35 1.4 1.45 1.5
Pm)

L.
5 1.1 1.15 1.2 1.25 1.

~0.8-0.6-0.4 0.2 0.2 04 06 08 1
cos(e(n))
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Data vs MC: 3097 MeV

T Er—
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Data vs MC: 3097 MeV

Era—T - I
Data vs MG E-2097MeV - 5] Detave wC E-a0g7e i
i Daa Sudev 001029 [l 4 oaa soer ouaes
1400} — sigrainc rsetow 0 Fl— sonaine w0
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Fixed-angle fitting ¢ = 0°

O] %2/ ndf 59.79/13
L| sigma0 5381+275.6 JA\
A 1.079 + 0.06562 I ‘
3|
10 E phi 0+ 0 .‘, .‘|
R [| delta  0.0008877 + 3.269e-05 [t
a L |
= [ | Esh  2.632¢e-05+2561e-05 -
c
Qo \
3 I
2 1
210 FEp
2 .
[e]
= b 1
© I § JERa |
T |
10
1 111l 1111 1111 1111 1111 111l 11 1 11
305 3.06 3.07 3.08 309 31 311 3.12

center of mass energy (GeV)



Fixed-angle fitting © = 90°

O] %2/ ndf 38.12/13
L| sigma0 4636+ 269 Jﬂ\
A 1.989 +0.0898 I ‘
103 phi 1571+ 0 =
[ { 000 |
[ delta  0.0008813 + 3.336e-05 [+
o) L L1
K= [| Esh  1.805e-05 +2.529¢-05 |
5 {
Qo
g | 4
2 1
5 10 P o
2 -
[e]
= b 1
© L ¢ 1t
1 1 —— 1
10
1 111l 1111 1111 1111 1111 11 1 11 1 11
305 3.06 3.07 3.08 3.09 31 311 3.12

center of mass energy (GeV)



