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Motivation

e The signal channel Jiy — AA K7 is actually
strangeness and i1sospin violating decay process.

 Searching the events of this decay channel is very
Important because successful observation of these
events will provide hints about Physics beyond the
Standard model.

* Huge data sample of J/¥, BESIII provides
opportunity to search for these rare decays.



Signal Channel

« J/Y - AAK]
>N\ - P~
>A - Pr?t
> K9 - ntm™

* Final state

>PPrntn—mtm™



Initial Event Selection criteria

* Six good charged tracks
»  polarangle :|cosO | < 0.93 .

> distance away from the beam position in x-y plane
‘Rxy < 1cm

»  distance away from the beam position in z direction
:|dz] < 10cm

>  total charge is zero i.e., Y.9_, Qi=0



Particle Identification (PID)

» we used dE/dx and TOF information to identify
proton/anti-proton and pions by using the following
criteria:

> For p, prob(p) > prob(K)&&prob(p) > prob(x);

» For =, prob(m) > prob(K), prob(m) > prob(m), thus
having one proton, one anti-proton, Nt*=2 and Nt~
=2



Primary and Secondary Event selection Criteria

After particle identification, primary and secondary vertex
fitting were performed in order to search for the pions coming
from the decays of A, A and k2 in the final state.

For this purpose, we used Kalman vertex fitting algorithm. The
combinations passing successfully through the vertex fitting
were chosen for kinematic fitting.

Necessary information (y“ distribution, decay length
distributions and invariant mass distributions) recorded from
these vertex fits.

The Figures below show the (x* distributions for primary and
secondary vertex fits for m T and 7~ which do not participate
in reconstruction of A and A respectively.
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x4distribution of A after Secondary vertex fit
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x2distribution of A after primary vertex fit
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x4distribution of A after secondary vertex fit
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Decay length distribution of A
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Decay length distribution of K¢
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Invariant mass distribution for P ~after primary
and secondary vertex fit
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Invariant mass distribution for Pt after primary
and secondary vertex fit
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Invariant mass distribution for
¥~ combinations after primary and secondary
vertex fits
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Event selection(through 4c¢ kinematic fit)

Once from secondary vertex fit we obtained P ™~
Prrtand m* m~ combinations, 4C klnematlc fit was
applied for J/¥Y—2(n™)2(m~ )PP with yz. < 100.

Reconstructed the invariant mass distributions of P 7,
Pt and ©* m~ as candidate masses of A, A and k2

respectively by using those events which passed the 4C
fit successfully.

From the final state particles of successfully passing
events through 4C fit, we saved necessary Information
such as invariant mass distributions, yz., etc. as shown
In Figures.
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Invariant mass distribution of Pz~ after 4c fit
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Invariant mass distribution of Pt after 4c fit
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Invariant mass distribution of =+~ after 4c fit
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Final Event selection(through cuts)

¢ The data results from 4C fit |nd|cate that the signals
for A and A are very clear but the =7~ invariant
mass dlstrlbutlon shows a peak around the central
mass value of K2 with huge background m*m~.

< In order to lower the background level, we decided
suitable constraints(inclusive as well as exclusive).

¢ The mass constraints were decided based upon the
mass resolutions of the resonances involved: A, A and
KS

¢ Under the suitable constraints the invariant mass

distributions of Pz ™, Prc* and m*m~are shown in
Figures respectively.



Invariant mass distribution of Pt~ after
applying following cuts
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Invariant mass distribution of Pz~ after cuts
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Invariant mass distribution of Pmr T after
following cuts

x4< 40

Mp. - - 1.1156|< 0.2 GeV/c?
Mp, —--1.1321|>0.008 GeV/c?
Mg+ +-1.1321|> 0.008 GeV/c?
Mp-— -1.383| >0.054 GeV/c?
Mp_+ - -1.383| >0.054 GeV/c?
Mz _++-1.383| > 0.054 GeV/c?
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Invariant mass distribution of Pt after cuts
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Invariant mass

distribution of w7~ after

applying following cuts
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Invariant mass distribution of =™~ after cuts
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Fit tothe mass of w7~
M_._GeV/c®

8
7=
S E
© 6F
% —
~ 5
o [
© E
D 4 __ L 3
~ E
2 3
C [
g —
o 2F]
1 T ' e ||
E: i nI'IIIII.I'Inummu,_, _.;-::::';'_ﬂﬂ
9.44 0.45 0.46 0.47 0.48 0.49

b1

|

0.5

mean = 0.49686 + 0.0005
N, = 9.5 +4.4
Nyignas = 295 +6.2

sigma = 0.0041 + 0.0013

4

b Y vl

.’."l'rr- w ..

051 052 053 054

Invariant mass of M, _(GeV/c?)

Fit results:29.5+6.2 events are recorded through breight
weigner formula in 3o.



Background study

 Through topology of Inclusive MC = 1.225x10° J/1 events
and 1,00000 exclusive MC samples used to study background
estimation.

Channels Ngen | Branchingfraction) | Ny, | Normalized
J/w— AAp 100,000 - 2 0
J/w— AAw 100,000 - 0 0

J/w— Ap KT 100,000 - 3 0
J/w— ATTA x| 100,000 - 0 0
J/w — K m"PTAx~ | 100,000 - 0 0

J/w =TT 100,000 - 0 0

J/w — AAn 100,000 1.62+ 0.17 3. 10.55
J/w— AAT ™ 100,000 | (4.3£1.0)x 10~ 10 359
J/w—= XL 100,000 | (3.1£0.5)x 10~# 0 0
J/y— EZ=° 100,000 | (3.24+1.0)x 10~* 7 20.12
J/y— A 100,000 <9x107 0 0
Iy =2 Xi 100,000 i 1 0




Branching Fraction of research process

. = 1,0\ — Nobserve d
B = MK ) = B GoPr) B(A—Prt) B(RI—m ) 2

« B/ - AAKS) = (0.485+0.09)x10~°




Systematic Error Analysis

Source of error ( % Uncertainty)
PID 12

MC Model 7.05

Intermediate BF 1.5

J/W number 0.5

Vertex fit 20

Total systematic error 24.24



