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Motivation |

Improved estimation of the mixing angle between strong and
electromagnetic amplitudes in J/1) — ¢n decay

Formulas of cross section for lineshape fit of J/¢ — ¢n
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where o( can be expressed through the Br(J /v — ¢n):

_ 4ma’s Br(J/y = ¢m) 1 Vs ’
0T T3 B(J/ = ) 1+ Ae? |]P]

v The value of the Br(J /1) — ¢n) is obtained directly from the fit )
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Motivation |

Fit result: E ¥ ndf 2136/ 12
—{ Br 0.00105 + 5.387e-05 I
Br = (105 + 05) x 1074 Ml a 367405126 7\‘
=288 0.81 B
J g e oo B
=) [| Esh -6.8e-08 + 2.563e-05 |
. s t
PDG weighted 8 BN
average: 5 o
8 fo]
(75+0.8) x 107* f bt
10
BES-2 measurement:
(8'99 i 0'18 i 0'89) X 10_4 11 I L1 I L1l I I L1l 11
o 3.05 3.06 307 308 309 31 311 312

center of mass energy (GeV)
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Motivation |

Include PDG val. in fit

Xz(new) _ Xz(old)-i- E ¥ I ndf 31.95/12
F{Br  0.0009798 + 3.651e-05 JA\
|Br(f/t) _ BF(PDG)|2 [ A 3.314 +0.381 I ‘
1034 phi 2579 +0.333 =
U2(PDG) —_ E delta  0.0008605 + 3.394e-05 f “l
S []esh  10620-06+ 2581605 ilI ]
Br(PDG) = (7.54+0.8) x 104 | §
r(PDG) = (7.5+0.8) x 10 Jiwz [ 1\ %
, =B
Fit result: ; et
Br = (9.8 4+0.4) x 10~* "
¢ = 2.58 +0.33
v' Error on ¢ is reduced 305 306 307 308 309 31 311 312
by factor 2.5 center of mass energy (GeV)
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Motivation I

The existing measurements of Br(J/vy — ¢n) are ambiguous (PDG—2019)J

WEIGHTED AVERAGE
0.74+0.08 (Error scaled by 1.5)
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0.2 04 0.6 0.8 1 1.2 14

r(J/v — ¢n)/T(total) 103
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Data & Monte-Carlo samples

Measurements are performed in the decay chain:
$(3686) — mtnJ/p, S/ = dn, o= KEKT, = 7.

We used DST for ¢(3686) 2009 and 2012.

@ We used a continuum sample at 3.65 GeV to estimate the
background from non resonant production.

We used 1/(3686) inclusive Monte Carlo simulated data
for 2009 and 2012 (official samples).

@ We generated signal MC data with BesEvenGen.

We used two versions of the BOSS software

» 6.6.4p1 for 2009: data, MC and continuum sample
» 6.6.4p3 for 2012: data and MC
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Event Selection I: (3686) — 7w~ J /¢

At least two opposite charged soft pions:

IRy | <1cm; |R;] <10 cm

cos(©) < 0.80

PID: Prob(m) > max(Prob(K), Prob(proton),0.001)
Pr < 0.45 GeV/c

We consider a good pair of 77 if:
@ cos(©,+,-) < 0.80 (to suppress pions flying in one direction)
o |[MMv _ — M(KQ)| > 0.008 GeV/c? (to suppress pions from K?)
@ 3.0 < Mrec _ <32 GeV/c?

Tta—

where the recoil mass is: M'€c _ — \/(Pecm — Prt — Pr-)?

Tta—
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Selection 77 : data vs MC

x10° x10°
8 [ %
Sk { Data2012 S r { Data2012
=4 > -
é clk —— MC + Continuum 810 —— MC + Continuum
‘17 o L
LI>.I L Continuum g L Continuum
L Rejection area E N Rejection area
4T g 8
L L!‘lt!!!‘ o
3l fce’%,ﬂ 6
27 Kk\ 4 1 .H
L orenans i r ’ﬁg?f.’f 71
1 J -~
1 r & Ln
ok ’HJ{F i . T
-1 -08 06 -04 02 0 02 04 06 08 1 (925 0.3 035 04 045 05 055 0.6 0.65 0.7 0,75
cos @ MY, Gevic?

@ Good agreement between data and inclusive MC

@ The 2009 distributions are almost identical
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Selection 77 : data vs MC
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@ Good agreement between data and inclusive MC

@ The 2009 distributions are almost identical

Momentum of 17, GeV/c
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Recoil mass of 777 : data vs MC

N§ Recoil Mass of 't N§ Recoil Mass of 't
3 ] t  Data2009 §07 ﬂ,‘ t Data2012
2 —— MCsig + MCbg + Cont. 2 {:71] —— MCsig + MChg + Cont.
g """ MC signal g """ MC signal
g —— MC bg from 't /¥ g —— MC bg from Tt /¥
'goe —— MC bg non /W ‘E —— MC bg non Tt /W
w Continuum bg x 10 w — Continuum bg x 10
10°
foh .
N T e G s S
‘;‘ g ]
\\\\\\\\\\\\\“\\\‘:‘—\\\\\\\\\\\\\\ ol b Lo b B b b b
3 3.023.04306308 3.13123143.163.18 32 3 3.023.043.063.08 3.1 3.123.143.16 3. 8 3 2
Mo (T0TT), GeV/c Mo (T0), GeV/c?

@ These distributions were used to estimate the number of J/v
in our selection
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Estimation of the number of J /1

Side-Band Method

o Fit data in the region far from the J/v peak:
Mree € [3.00;3.06] U [3.14; 3.20] GeV/c?

Tt

@ The fitting function is:

MC(Bkg) x P3(M<c__ —3.1) + Cont + MC(Sig),

Tt

MC(Bkg) is the sum of the background distributions
P3(x) is the third order polynomial

Cont is the non-resonance production

MC(Sig) is the signal distribution

vV vV VY

@ The number of J/4 is calculated as the number of data minus the
fitted background
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The side-band fit of M’¢¢

Tha—

o ~
L H Fitin [3.00,3.06] & [3.14,3.20] Recoil Mass of 1t L Fit in [3.00,3.06] & [3.14,3.20] Recoil Mass of '
% I x?ndf 109.4/116 i + Data 2009 % X?ndf 123.6/116 + Data2012
9 Hpo  1.025%0.001 § —— Sum of backgrounds Q S|/ PO 1o41x0.000 A —— Sum of backgrounds
g {m om0z | I MC signal %0 Hpr  o0o0s9x0007 | ff o] MC signal
S p2 1.651+0.123 —— MC signal + bgs o [l p2 1.516 +£0.073 —— MC signal + bgs
E lp3 4264:1776 Excluded from fit ?) Hp3  2394+1044 Excluded from fit
£ 2 7
[=4 =4
w w
10°
: 10° ;) ;
e 1
1 — —
ol b b b d b b b Lo v Lo JORRBMTREERNARNRRG L [, [
3 3.023.043.063.08 3.1 3.123.143.16 3.18 3,2 3 3.023.043.063.08 3.1 3.123.143.163.18 3.2
M, (TT'TT), GeVic M,(TT'TT), GeVic

| Mz _ (GeV/c?) || N(J/4)in 2009 | N(J/v) in 2012
[3.055, 3.145] || 17839834 + 8108 | 55383311 + 14357
[3.092, 3.102] || 15738304 + 4603 | 48669687 + 8111
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Systematic uncertainties in the side-band fit

Variation of polynomial order (P-degree) and fit range

’ ‘ P-degree ‘ fit range (GeV/c?) ‘ x2/ndf ‘ Ny ‘ 5(%) ‘

2009 3 [3.00,3.06] U [3.14,3.20] | 109/116 | 17839834 =
2 [3.00,3.06] U [3.14,3.20] | 115/117 | 17834768 | 0.03
4 | [3.00,3.06] U [3.14,3.20] | 107/115 | 17805529 | 0.19
3 | [3.00,3.05] U[3.15,3.20] | 91/96 | 17850882 | 0.06
3 [3.00,3.07] U [3.13,3.20] | 140/136 | 17818151 | 0.12

2012 | 3 | [3.00,3.06] U[3.14,3.20] | 124/116 | 55383311 | —
2 [3.00,3.06] U [3.14,3.20] | 129/117 | 55373982 | 0.02
2 [3.00,3.06] U [3.14,3.20] | 122/115 | 55340269 | 0.08
3 [3.00,3.05] U [3.15,3.20] | 104/96 | 55415283 | 0.06
3 [ [3.00,3.07] U [3.13,3.20] | 177/136 | 55330721 | 0.09

@ numbers are given for «wide intervaly M _ € [3.055,3.145]GeV /c?

@ for a narrower interval the error is much smaller
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Second method for estimation of the number of J/¢

Fit method

5 A A rec
e Fit data in the entire range of M _

@ The fitting function is:

MC(Bkg) x P3(M™__ —3.1) + Cont + Sig(M"¢_)

Tha—

Sig(m) = S x MC(Sig) @ (f - G(m, 1) + (1 — f) - G(m, 02))

» MC(Sig) is the signal distribution convolving with the sum of two
Gaussian functions G(m, o)
» 01, 02, f and S are the parameters of the fit

@ The number of J/1 is calculated as the integral of Sig(M'SS _) in
the corresponding window
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The fit of

rec
ata—

o

L (fFtin[E0L3.19 Recoil Mass of 0
> U xéndf 3387.3/1792

8 [|'s 0.9825 + 0.0004 t  Data2009

<[] o, 0:0006 + 0.0000 —— Sig + Bkg + Cont
S o, 00032200000 f . o) sig

S ||t 0.866+0.002

S || po 1.037+0.000 —— Bkg -+ Cont
B[] p1 0.107 £0.012

.:1__9 p2 -1.386 + 0.142

£ || p3_-15.658 + 2.647

o5

3 3.023.043.063.08 3. l 3.12

in the entire range

Fitin [3.01,3.19]
XéIndf 6899.0 / 1792

[=)
£

Ho, 0.0034 + 0.0000
[ 0853+0001

Recoil Mass of m'm

S 0.9958 + 0.0003 t Data 2012
| o, 0.0007 + 0.0000 [l Sig + Bkg + Cont

p0 1.052 + 0.000 —— Bkg + Cont

[| p1 0.179 + 0.007

p2 -1.424 £ 0.084

Entries/0.0004GeV/c?
0

[1p3 -30.826 + 1.551

)

1V

3.063.08 3.1 3.12 .143.1_)6

|

M (Gev/c?) ||

Tt

N(J /1) in 2009

[ 0(%) [| N(J/v)in 2012 | 5(%) ]

[3.055, 3.145]
[3.092, 3.102]

17603315 + 4161
15703865 + 3929

1.3 54740554 + 6751
0.22 || 48560298 + 6357

1.2
0.22

@ ¢ is the difference from side-band method
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Number of 1/(3686) — ntn~J/1 events

Summary: Br = Br(y/ — nt7=J/v)

[ [ M v/ [ NUMW) [oms() | (%) [ Br(%) |
2009 [3.055, 3.145] 17839834 13 4780 £0.28 | 349 £ 05
[3.092, 3.102] 15738304 0.22 42,65 + 0.26 | 345 £ 0.3
2012 [3.055, 3.145] 55383311 1.2 4599 £0.28 | 353 £ 05
[3.092, 3.102] 48669687 0.22 40.80 & 0.24 | 35.0 £ 0.3

v

@ Numbers will be used in the rest of this presentation

@ Selection efficiency € was obtained from inclusive MC with

corrections on pion tracking efficiency
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Notes on branching ratio Br(y)/ — 77~ J/1)

v" The systematic errors are dominant

v" Good agreement of branching obtained in wide and narrow intervals:

errors are fully correlated and therefore op = (/|03 — 03| = 0.4%
v' Good agreement between 2009 and 2012

v" Good agreement with previous BES-3 result based on the same 2009
data: B(¢)) — ntw~J/v¢) = (34.98 + 0.02 + 0.45)%
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Event Selection: J/1¥ — ¢n (¢ — KTK—; n — v7)

Charged tracks
@ We choose 777~ with M’ _ closest to the mass of J/1
o M _ €[3.092,3.102] GeV/c?
@ In addition to the selected pions there must be two opposite charged
kaons:
> |Ry| <1lcm;|R,| <10 cm

» cos(©) <0.80
» PID: Prob(K) > max(Prob(r), Prob(proton),0.001)

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

@ ay > 10° for the angle relative to the nearest charged track
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Event Selection: ¢/ — ata~J /¥, J/v — ¢n

5C kinematic constraints
@ the 4-momentum of the system 77~ KT K~2v should be Pecn
@ the invariant mass M™ (K"K ~2v) should be M,,,
@ we choose two photons with minimal ch
o the event is discarded if x2. > 80
°

the event is discarded if there is a third photon such that:
Xec(mTnKTK=3y) < X3 (rTr~ KTK™=27)
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Invariant masses MY, vs M"'; Data and MC

inv

GeV/c?
N

GeVic?
N

MGC-ncl.2012

KK
inv
K'K?

12

=

.ha’l" 1 signal

o
o

2 . . .8 1 2
M, Gevi? (v Gevi?
@ Inclusive MC does not contain K™K™n events above M,

@ We generated MC data with final state K™K~ 7 (background MC)
using BesEvenGen
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Invariant mass of n — vy

w F e o] F ot swatiee
L F R
3150: 2012 | Constant 1301235 g 2012 Constant 1aa237
§MD? Mean 05485 + 0.0002 g uof MC incl Mean 05472 £ 0.0002
Smf  data sama_oousizr zocomn | G 120F . Sigma 0007852 £ 0,000170
5] E E
£100f £100f-
< E S E
U gof Y aof
60 . soft ] '
Ei Vo .. 1 Er 1 1
= (] (] 1 a0 ] ]
20:I [} LI} 1 2u:l 1 1
Ei | L 1 Ei 1 1
Bl A 3 i | "
R T T O R R T
Vi Gevic? M, GeVic
o 70 et 2saizs
> F
g 2012 S
g F Ve 0547300000
S s MC
£ eF
g F .
S v" Here we show only events with
Er 1
i : 2M MY 1.1 GeV/c?
4] ] K < K+K— < . e C
1H 1
Fr '
£ L

| .
05 052 054 056 058 06
My, Gevic*

@ The distributions fit with Gauss: o(n) ~ 8 MeV
@ The dashed lines show the selection window and side bands
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x2(5C) for signal and side-band events

l4op o
3 l X(5C): 2009 Sasor X2(5C): 2012
E120- —— Data: signal = EE‘] —}— Data: signal
:H [ Data: side-band 3000 [ pata: side-band
100 —— MC ¢ Jﬂﬁ —— MC @
t 250
80 ‘
200{-4
601
150 [ﬂ
401 5 100 1 5
I 1 cut: x2<80 S 1IL* cut: x%<80
207 it 50} Qﬁ
oo TR & s ol
O0 20 40 60 80 100 120 140 160 180 2?0 0 20 40 60 80 100 120 140 160 180 2200
X X

@ Good agreement between data and signal MC
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Invariant mass of ¢ -+ K*K~

Lasof K : :
> F IM(yy)-M(n)| < 0.024 > F H g Side-Band
8400 E . g 10 e e .
g F —+ Data 2012 g : 0.032<|M(yy)-M(n)|<0.056
Sasof- . s I :
% F — MC ¢n 2| ERRIEERC TR | EEEERCEEEEC
L300F : e 7 :
EUE — MCKKn Er
L - R ST S
E — Sum of MC F :
200 T H H [
150F A
100F- 3
E 21
S0F- [ _J
dog =T 1oz 104 106 108 L1 feg~ 1 102 104 106 108 11
M, GeVic? MY, Gevic®

@ The data appears to be shifted to the right relative of the MC curve
@ This is consistent with interference of KK(¢) — KK(non resonant)
@ The effect was ignored in all previous measurements

@ BESIII precision is so high that we must take into account the

interference effect
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Fit of M2,

Resonant part

@ the relativistic Breit-Wigner corrected for the phase space:
kf2(m)

BWo(m) = e = M2)Z § m?T2(m)’

where energy dependant width '(m) is
3
M, B
r(m) =, (Lol ) Mo o)
px(My) ) m B(pk(Ms))
f(m) is correction factor and B(p) is Blatt-Weisskopf penetration form factor:

ps(m) pr(m) B(ps(m)) B(pk(m)) B(p) 1
Ps(Ms) p(Mg) B(ps(My)) B(pk(Ms))’ 1+ ()2

f(m) =
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Fit of M2V,

Background:

@ reversed Argus function:

AR(m) = m - exp(A-log(v) — B - v), v=1-— (

m— L
1 - =
U

y

o~ X2/ ndf 66.63/92 o~ = X2 ndf 135792
o 1 o E
%1407 —— MC Kkn 2009 Nbkg 5524 £74.3 S350 —— MC KKn 2012 Noky 1624104 = 1274es02
glzol Reversed Argus func. A 05045 + 0.0203 g E Reversed Argus func. R 05145 2 00117
S I 8 1400 8300: 8 14200
s I f SosoF
g1o0f ‘ Bos0- | % W
e I g r
0 g ol H ‘ LuZOG’ \+\ * 3 *
; i ; i
60 § + t 150 i *‘
40~ * 1 E i § |
b f ﬂ 100: -1
L \M E i
201 T 50 / f
0(?98 1 1.02 1.04 1.06 1.08 11 [998 1 1.02 1.04 1.06 1.08 11

Mg, Gevic?

Fit of MC K™K~ background with Argus function

i
Mg, Gevic
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Fit of M?Y,._ data by incoherent sum

@ The incoherent sum of the Breit-Wigner convoluted with Gauss and Argus

function:
BWy(m) @ G(m) + AR(m)
~ 400 X2 1 ndf 24160002 / 91 ~ 400 X2/ ndf 194.32872 /90
§ . P Nphi 2453.65967 + 53.59311 § C Nphi 2503.25732 + 54.07631
o _r i : o i N
g3507 Mphi 1.01946 + 0.00000 83507 Mphi 1.01997 + 0.00007
§3OG: Sigma 0.00106 + 0.00012 §300: Sigma 0.00117 +0.00012
5 r ! Fbkg 0.06210 +0.00992 ] r ’ Fbkg 005942 + 0.00971
'Ezsg E A 051000 +0.00000 '%250: A 051000 +0.00000
8 ' 5 1.40000 + 0.00000 g r , \ 5 140000 + 0.00000
E ! T E T
200¢ l ‘ — Data 2012 200 ) \ — Data 2012
150F — Signal + Bkg. 150 — Signal + Bkg.
£ I » """ Background F J § """ Background
100F [ \ 100
[ d L 1 ‘t
50F ¥ 50 +
L J fe C ¢
0: bobon, o009, vy ., G: e ot ¢, o .
0.98 1 102 104 1.06 .0 11 0.98 1 102 104 106 1.08 1.
M, Gev/c? MY, Gevic?

M, is fixed at the PDG value My is a free parameter

In general the data are described poorly: ~ 0.5MeV shift relative to the PDG M,,
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Fit of M?Y,._ data, the interference

@ The interference between ¢n and KK~ final states:

2
®G(m)

Apw(m) x Ngexp(iv) + 1/ AR(m)

Apgw(m) is the Breit-Wigner amplitude
Ng is the magnitude of the ¢ resonance
9 is the mixing angle

AR(m) is the Argus function

vV V. VvV Y
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Fit of M?Y,._ data, the interference

Entries/0.0012GeV/c?

X2/ ndf 86.59 / 90 X2 1 ndf 107.2/90
[ “L400F
[ Sigma  0.001428 + 0.000226 S C sigma 0.001169 + 0.000119
120 l A 0.51+0.00 $350: A 0514000
L B 14200 | § E B 14 £00
100’ Nphi 829 £ 714 8—3007 Nphi 2510 + 85.0
L Fbkg 0.01009 * 0.00507 % E Fbkg 0.02699 + 0.00376
I Ang -0.05306 *1.76137 d:)250 L Ang 0.0002359 + 0.3678363
80r e
[ / \ —— Data 2009 woor —— Data 2012
607 —— Result of fit 200; —— Result of fit
R AR T [ SR Breit-Wigner 1500 b Breit-Wigner
PPN N o B N N R Argus ey Argus
o ke Interference 20O Interference
20" E
F 50
oF BRGNS R PRI of O PR
C TR TR Lo Lo Lo TR E Lo Lo L TR TR
0.98 1 1.02 1.04 1.06 1.08 11 0.98 1 1.06 1.08 11
M2, GeVi/c? M., GeVic?

e x?/ndf = 0.96 for 2009 and 1.2 for 2012
o If M, is a free fit parameter then the fitted value is consistent with
the PDG value within the fit error

@ Both results are compatible to the zero mixing angle
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Combined fit of M?Y,_ data

N§ 4005 i 2012(top) 2009(bottom)
@ Both data periods are g | —— Daa
- . S 300 . N
fitted at the same time | ¢ _F I g“rf:tcc_e“ h
g E ! \ """ reit-Wigner
S Argus
e Background i:zz 1 x —————— Interference
parameters (A, B, g L4
L. 100 \
Fbkg) and mixing g [ %
50: y ¢ .
angle are common E J L . tnesonson
o 0,978 1 * * * 1.02 1.04 1.06 1.08 G‘ Il
M., Gevic®
. 2ndf = 196.8 / 180
@ Taking into account W e i
; s F l A= -0.219+ 0.257
the interference g 120 | B = -3.661+ 4.633
changes the N by & 100 ’ Fbkg = 0.0240 + 0.0034
T . o $ E Ang =-0.016 = 0.402
3 + 4%, which is § *E I N,(2012) = 25525 % 88.6
~ (1. + 1.5) x o(stat) wf ft 06(2012) = 1.19 + 0.12 MeV
] ] ol N,(2009) = 805.3 = 36.7
@ This effect was ignored s # '{,\ 0(2009) = 1.45 £ 0.23 MeV
i a” paSt E .‘o_ub/ ;‘ Seton. 0.0 ® one a8 0n ® 0 0. 00
measurements PR it E SR S
. 0.98 1 1.02 1.04 1.06 1.08

17.1
M, Gevic
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Branching fraction of J/¢ — ¢n

Summary

| | NKYK) [ %) | NU/w) | Br(d/w — én) |
2009 | 805.3 + 36.7 | 32.79 4 0.17 | 15738304 | (8.1 % 0.4)x10* |
| 2012 | 2552.5 4 88.6 | 31.90 + 0.10 | 48669687 | (8.5 + 0.3)x10* |

@ Selection efficiency € was obtained from signal MC with corrections
on kaon tracking efficiency

@ We used the following branchings from PDG 2018:
Br(n — ~vv) = (39.41 +£ 0.20)%
Br(¢p — KTK™) = (49.2+0.5)%

@ The errors are statistical only

PDG 2018: Br(J/vy — ¢n) = (7.54+0.8) x 10~* ]
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Systematic uncertainties

e Number of J/i:

» we estimated dss(N;/y) = 0.22% for interval M!S _ € [3.092,3.102]
e Branching fractions (PDG):

> 0Br(¢ — KTK™) @ dBr(n — vvy) = 1.1%
@ Track reconstruction efficiency:

» the standard value 2 x 1% looks too big for this analisis, so we
performed additional study to estimate difference in reconstruction
efficiencies of kaons in data and MC (see the next slide)

o Photon reconstruction efficiency:

» 2x1%
here we are also trying to do additional study to reduce this error
The analysis is not yet complete

@ Varing selection critiria:
this part is not complete yet
» varying x? cut
» varying side-band criteria
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Difference of tracking efficiency: Data vs MC

e We used process: ¢/ — ntn~J/¢, J/Yp - ntn  KTK™ to
measure the track efficiencies of pions and kaons
e For kaons:

» 7T~ pair was selected as described in
Mree € [3.095,3.099] GeV/c?

Tt
» “tag” a J/+ decay by 7T~ K&) with a missing mass about My
» we checked whether K(+) was reconstructed or not
@ For pions:
» “tag” a J/+ event by 777~ KT K™ with invariant mass:
MV ¢ [3.087,3.105] GeV/c?

(#)

» we search for additional 7'*=) and the missing mass is about M,

» we checked whether 7(¥) was reconstructed or not

definition of track reconstruction efficiency e

N Ne — all six tracks reconstructed
€

™ Ne + Ns Ns — one track (7 or K) is missing
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Kaons: reconstruction track efficiency in 2012

K K
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Kaons: CDATA/CMC in 2012
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Efficiency corrections

@ To improve consistency between data and MC we used re-weighting
for 777~ and KK~ in MC

@ Kolmogorov—Smirnov test showed that ratios of efficiencies for K™
and K~ have the same distribution (the same fact for 7% and 7~)

@ There is no dependence on the polar angle of kaons and pions

o Efficiency corrections were obtained as a function on transverse
momentum P;
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Efficiency corrections in

Kaons: chebyshev polynomials

G LI
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v These corrections have been already applied for calculations of selection
efficiencies for 1)(3686) — 77~ J/v and J/v — ¢n shown above
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Kaons: epata/emc in 2012 after corrections
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Conclusion

@ We measured the branching fraction of J/¢ — ¢n:
(8.1 + 0.4)x10~* for data 2009
(8.5 4 0.3)x10™* for data 2012

@ We continue the work for estimation of systematic uncertainties

@ Memo in the process of preparation

prospective result
e We got 0.24 x 10~* cumulative statistical error
@ We expect ~ 0.2 x 10~* systematic error

o Total error will be ~ 0.31 x 10=% (current PDG average is 0.8 x 10~4)
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Recoil mass of 777 : data vs MC

x10° x10°
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@ The pictures are in linear scale and zoomed to show the tails of MC
signal distribution J/4 in our selection
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Scan for mixing angle

Data 2009 Data 2012
< F > F
105 2503
100:\ E
\ 200p
95F [ \\
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L N~ — [
85f C N _
L 100}
80F [
F 50
751 [
-80 -60 -40 -20 0 20 40 60 80 0 -80 -60 -40 -20 0O 20 40 60 80
9, degrees 9, degrees

o the angle is fixed at a specific value, a fit was performed and the x?
of the fit is displayed

@ zero angle is preferred for both data periods
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Combined fit of M?Y,_ data
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Pions: reconstruction track efficiency in 2012
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Pions:

CDATA/CMC in 2012
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Pions: epata/emc in 2012 after corrections
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Check after efficiency corrections in 2012

Kaons: chebyshev polynomials Pions
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