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The KEDR detector

The KEDR detector consists of:
@ Vertex detector
@ Drift chamber

Aerogel counters

Time of flight system

LKr calorimeter

Csl calorimeter

Muon system
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The J/v — w7~ n process
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The J/v) — ntn—n process

@ The J/v — w w1 process has been measured by BaBar
using ISR method and BES-III

@ The dominant mod is a J/v¢ — pn process, that was measured
in 1988 n 1990 years at MARK-III and DM2 detectors

BES-III: (3.78 & 0.68) x 104 PDG: (3.840.7) x 10
BaBar: (4.2 +0.8) x 10~ 4 J/b— mtaTn
MARK-III: (1.93 + 0.13 £ 0.29) x 104 PDG: (1.93+0.23) x 10~*
DM2: (1.94 + 0.17 £ 0.29) x 10~ 4 J/p— pn
There is a significant interference with
Br(p — ﬂ.+ﬂ.—) “ 100% J/v¥ — wn is expected
- Br(w —7t77) = (1.53701) % is
Br(n — vy) = (39.36 + 0.18)% omall, but

Br(J/¥ — wn) = (1.7440.20) x 1073

is 10 times bigger
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ldea of analysis

49 — |a + be™|? = |a|? + |b]? + ab*e ™ 4 a*be'®

myp
q*—mz+iqlp(q?)

3
I(¢*) =T (%) (?—5’) - the decay width

p‘rr('m%7

a = (pp+ X Dp—)sinby, - the decay amplitude

2(p, + xp,—)2sin0,m2Zm2 (¢* +m m2 42T, Ty
PP (=) 4aTs) 059
2(p+ %D, )2sm29nm m2q?(m2+m2)

— ((@=m2)Z+PT2) (42 —m)’ TP
2(p,.+ Xp,, 7)287,1’1/29’”77’1, m2 (g3 Tw+ql ym2)
BN (T T
2(p+ XD, _)251n29 m m2(q 3Fp+qum ) .
T (R T R ) e
Nipeor = N, epH + N, 5wH +
N Ny (EcosJFI_-]‘cosJr Ecos*Hcos*)COS(¢)
N N ( 51n+H1n+ - sin_HSin—)Sin((p)

ab*e” " + a*be' =

oS
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Selection criteria

The selection was carried out using the likelihood function L:
L=-2 Z(Nth - Nexp + Nexpln(Nexp/Nth))

Q <170

@ X < Xkigy

Q (E,, <1300)N(E,, > 200) — limit on the photons energy
for cutting out the background from ~fy and pw

Q cos(f,) > 0.2 — limit on the angle between photons

@ 520 < M,, < 580 — limit on the 1 meson invariant mass

Q@ —0.4 < cos(fr+,-) < 0.75 — limit on the angle between pions

Efficiencies:
ep = 14.24 £ 0.05%, e, = 14.82 +0.05%
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KEDR: Br(J/i — 7w Tnn) = (3.77 £ 0.54 + 0.34) x 10~4
(Nﬂ-‘i‘ﬂ-_n ~ 78)

KEDR: Br(J/i¢ — p) = (3.41 £ 0.53 £ 0.33) x 1074 (W, ~ 88)
KEDR: Br(J/i — wn) = 2.352 x 1073 fized (Ny ~ 10)

BES-III: (3.78 £ 0.68) x 104 (W TR 470)

m PDG: (3.8 +£0.7) x 104
BaBar: (4.2+0.8) x 1074 (N_| _ ~50) T/ = 7 tm
]
MARK-11: (1.93 £ 0.13 £ 0.29) x 10~4 (N, ~ 100) PDG: A
A (1.93+0.23) x 10~
DM2: (1.94 +0.17 +0.29) x 104 (N, ~ 300) T/ — py
BES-1I: (2.352 + 0.273) x 1073 (N ~ 1250)
BaBar: (3.0 + 1.3+ 0.5) x 1073 (N ~ 50) PDG: (1744 0.2) x 103
MARK-II: (1.71 + 0.08 +0.2) x 1073 (N =~ 70) J/b — wn

DM2: (1.43 +0.1 +0.21) x 1073 (N, ~ 100)
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Result for Br(J/¢Y — 77 n)

Br(J/y — ntn™n) = (3.7740.544+0.34) x 107 (

KEDR

PDG

BES-IIT

BaBar

L L L L |
3 3.5 4 4.5 5

Br(J/y — ntan) x 104

The result comparisons for
Br(J/¢ — nt77n) x 10*

Nﬁ*ﬂ*n ~ 78)

Source [ Unsert., % }
Reconstruction 0.8
Fit var. 0.77
Br(J/v — wn) 331
Simulation 0.76
Amount of J /1 1.1
Br(n — vy) 0.46
Efficiency 0.77
Physical bg. 2.16
Selection criteria 8.12
Statistics 14.21
Sum [ 17 J
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The J/v — KTK ™1 process
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Selection criteria

The selection was carried out using the likelihood function L:
L=-2 Z(Nth - Nea:p + Nea:pln(NeJ:p/Nth))

Q@ <170

Q@ X’ <xlip,

=) \/ (Elep — My/2)? + (B} — My/2)? < 10 — after
kinematic rec. (energy of K in the rest frame of ¢ meson)

Q 450 < M,, < 650 — limit on the 7 meson mass before
kinematic reconstruction

Efficiency — e4, = (7.62 £ 0.08)%
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Result for Br(J/¢ — KtK™n)

Br(J /1 — ¢n) = (6.93 £ 1.25 £+ 0.40) x 10~* (N, = 49)
Br(J/i¥ — K*K™n) = (3.40 & 1.25 + 0.40) x 10~*

] Source [ Unsert., % J
KEDR —_—
Reconstruction 0.8
PDG = Fit 0.03
Belle _— Simulation 0.62
BES Amount of J /¢ 1.1
Br(n — vy) 0.46
Mark=I11 B Br(¢p — KTK™) 1.02
DM2| —————— Efficiency 0.9
T S N BN
Br(Jjp — én) x 104 Ph.ys' bg.' - 195
i Selection criteria 5.1
The result comparison for —
| Sum | 19,40




@ The branching measurement accuracy for J/¢ — nt7~n and
J/1¥ — ¢n is comparable to previous measurements

@ Branching for the processes J/1) — pn have a large
uncertainties and is in poor agreement with previous
measurements

Measurment results:

Br(J/v¥ — pn) = (3.41 +£0.53 £ 0.33) x 1074
Br(J/¢ — ntn™n) = (3.77 £ 0.54 4+ 0.34) x 10~*
Br(J/v — ¢n) = (6.93 £1.254+0.39) x 10~*
Br(J/Y — KtK™n) = (3.40 £ 1.25 4+ 0.39) x 1074

Thank you for your attention!
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Back Up
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Result for Br(J/v{ — pn)

Br(J/v — pn) = (3.41 £ 0.53 £ 0.33) x 1074 (N, ~ 88)

3
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Mark=I11 . B
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Br(J/v — pn) x 104

The result comparisons for Br(J/¢ — pn) x 10*
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Results for 777 n

hefmreta
Entries 122
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Pion invariant mass up to 1.6 GeV



Results for 777 n

hefmreta
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tribution from pm

H
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Results for 777 n

=0

H=65KkGs Raw ovent=23 Event=35 Ner

Run: 21949 Typo=64 E=1548.4 MoV

Example of 7+ 7™ 5 reconstruction in the detector

Efficiencies:
Ep = 14.24 4 0.05% e, = 14.82 + 0.05%

Eeost = 14.88 £ 0.05% ecos- = 14.85 4+ 0.05%

Eant = 14.68 + 0.05% e, = 14.89 + 0.05%
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Results for fixed Br(J /v — wn) = 2.352 x 1073 from
BES-II result:

@ Br(J/yY — pn) = (3.41 £0.534+0.33) x 10~*
@ Br(J/y — wn) = 2.352 x 1073 fized

© ¢=(90.8+33+11.0)°

Q@ AM = (62.8412.6 & 48.0) M3B
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The systematic uncertainties in Br(J/¢ — ntn™n),

selection criteria

Cut I Var. [ AN/N,% I Unsert.,% ]
x> <70 x> < 110 7 3.77
X < Xtk — 28 2.06
E., < 1300; E,, > 200 — 12 0.43
cos(f,) > 0.2 — 2 4.00
520 < M~ < 580 480 < M, < 620 24 5.45
—0.4 < cos(0,+,-) < 0.75 — 6 1.23
Sum 1 — [ — 8.12 |
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The systematic uncertainties in Br(J/¢ — wtnn)

] Source | Unsert., % |
Track reconstruction 0.5
7 reconstruction 0.2
p/0 resolution 0.5
Nuclear interaction 0.4

’ Sum [ 0.8 ‘

’ Source [Unsert., % ‘
) 0.024
M, 0.44
Tw 0.44
My, 0.43

Sum | 076 |

] Source | Unsert, % |
Fit var. 0.77
Efficiency 0.77
Br(J/¢Y — wn) 331
Source [ Unsert., % ‘
KTK ™7 0.53
KsKln 0.12
K.K* K. K~ 1.40
pr 0.70
o' 0.78
~fo(500) 0.36
~ f2(1270) 0.64
7r+7r_7ron 0.87
Sum [ 216 | 1616
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@ Br(J/v — ¢n) = (6.93+1.25 +0.40) x 10~ (N, = 49)
Q AM = (2.07+1.04 + 0.57) MeV

Belle: (7.14 1.0+ 0.5) x 1074 (N, ~ 99, 2023)

BES: (8.99 4 0.18 + 0.89) x 10~ (2005) PDG: (7.4 +0.6) x 10~4
DM2: (6.440.4+1.1) x 1074 (N, =~ 346, 1990) JIY = ¢n

MARK-III: (6.61 £ 0.45 £ 0.78) x 104 (1988)
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The systematic uncertainties in Br(J/¢ — KTK™n),

selection criteria

[ Cut | Used. I Var. | AN/N,% [ Unsert.% |
X X><70 x2<100 17 2.5
Xotr | X< Xotry - 3 25
Egt- Ex+-<10 | Eg+- <20 20 1.3
M, 450< M, <650 | M, < 700 5 3.4

[ Sum [ - [ - [ - [ 51 |

16/ 16



The systematic uncertainties in Br(J/¢ — KTK ™ n)

] Source | Unsert., % | Sowrce T e %]
Track Reconstruction 0.5 = :
7 reconstruction 0.2 Fit var. 0.03
p/0 resolution 0.5 Efficiency 0.9
Nuclear interaction 0.4
| Sum | o038 | ] Source | Unsert., % |
7r+71'777 0.20
] Source [ Unsert., % ‘ KsK* N KsK* 1.36
T 0.44 P 111
M¢ 043 7T mon 0.82
¢ : ’ Sum [ 1.95 ‘
[ Sum | 062 |
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KEDR detector parameters

Csl calorimeter:
@ Polar angle: (6 - 38) degrees
Thickness: 30 cm (15 Xj)
Drift chamber: Energy resolution for 0.1 GeV: 3%

o
[*]
@ Inner radius: 125 mm @ Energy resolution for 1 GeV: 2.5%
(]
]

Amount of cells: 252 Inner radius: 75 cm
Thickness: 68 cm (14.8 Xo)

Energy resolution for 0.1 GeV: 6%

Spatial resolution: 150 mkm
dE/dx: 8.2%

@ Outer radius: 535 mm Angle resolution for 0.1 GeV: 18 mrad
@ Length: 1100 mm Angle resolution for 1 GeV: 9 mrad

@ Amount of axial superlayers: 4

@ Amount of stereo superlayers: 3 LKr calorimeter:

@ Amount of measurements: 42 @ Polar angle: (38 - 142) degrees

(]

(]

*]

Energy resolution for 1 GeV: 2.5%
Angle resolution for 0.1 GeV: 4 mrad
Angle resolution for 1 GeV: 4 mrad
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Physical backgrounds

Br

NN N N N N N N

a7t n) = (3.840.8) x 1074

pn) = (1.93 4+ 0.23) x 10~*
(1.74 £ 0.2) x 1073

= (1.69 4 0.15) x 102
(7.440.8) x 1074

~—

g
3
I

T

ST
)_‘\3_/\/
|

+

77 mon) = (1.17 £ 0.2) x 1072
wmp) = (4.5 +0.5) x 1073
)=(3.44+0.8) x 1073
wnmo) = (3.4 4+ 1.7) x 107*

3

&
3
o
3
(=)

p(1450)n" — 271') = (3.3 +£0.7) x 1076

450)m — 37) = (2.3 +£0.7) x 1073

Br(p — 77 ) ~ 100%
Br(w—ntn™) =

(1.53 4+ 0.13) x 102
Br(n —~y) =

(39.36 £0.18) x 1072
Br(mo — v7y) =
(98.823 +0.034) x 1072
Br(¢ — KTK™) =
(49.14+0.5) x 1072
Br(n' = yvy) =

(2.307 £ 0.033) x 102
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D (Novosibirsk) and BES-III (China)

. Ablikim, M., et al. "Measurement of
Achasz, 'Yl N"ft fl' Measurement the phase between strong and
of the e¥e™ — w7~ process cross electromagnetic amplitudes of J/v

section with the SND detector at the decays."Physics Letters B 791 (2019):
VEPP-2000 collider in the energy 375-384.

region 0.525< /s < 0.883
GeV."Journal of High Energy Physics

2021.1 (2021): 1-24. 2 L ' ]
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The MARK-III old work

T I I
25 —
% 20 -
=
°
) .
815} - Fit 1 Fit 2
o N,= 5.0+24 N,= 8.9, fixed
> N =58.5+7.4 N =49.5%6.3
5 10 — ¢= 04105 ¢= 0.410.5
L
>
w
5
e}
0.4 0.6 0.8 1.0 L2
Mp+p—  (GeV/c?)
172
—de 2 Np=N o+ No+2 | 22N Ny | coss
d cosByd cosBrdp, < 8in“0 [ 1+cos’8y T P P Fp Ve
.2 )
+sin?0ycos(2¢;)] =N o+N, +0.507(NP0N,,,)”2003¢ )

16/ 16



MARK-IIl and DM2
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