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A neutral kaon decays via the reaction K¢ — 7%7%, which produces two 7°s and one gamma.
Each of the 7% generate two gammas. In total, 5 gammas are emitted in the end. This sequence is
calculated by using the Standard Model. For instance, chiral perturbation theory (ChPT), which
relates to the strong interaction in the low-energy region, explains the neutral kaon decay reaction,
K9 — 799, well. In this paper, we report an algorithm for detecting the K — 7%7%y decay
reaction, more clearly by distinguishing it from background events such as other kaon decays. The
main background event is K? — 777" decay, which produces 6 gammas in the end. The signals
of this mode can be misunderstood as those of the 5-gamma decay reaction in two way. Firstly,
one of the six output gammas is missing. Secondly, two of the gammas from one of the 7% are
detected as one gamma by the detector, so this can be mistaken as the detection of five gammas.
This paper presents and explains an algorithm for distinguishing the decay modes, as well as the

0

results obtained by using that algorithm. The probability that the K¢ — 7%7%7® decay mode is

mistaken as the K — 7%y decay mode is found to be about 0.84%.
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Table 1. Kaon Decay Modes [1].

K9 decay modes
Mode Fraction(T'; /T") Scale factor/
Confidence level

Semileptonic modes
Iy nteFo, Called K. (40.55 + 0.11)% S=1.7
Iy nteTo. Called K. (27.04 + 1.1)% S=11
T's (7 atom)v (1.05 £ 0.11)x 1077
[y 7ontefo (5.20 & 0.11)x107°

&

&

[a]
I's nteFvete” 2] (1.26 + 0.04)x107°
Hadronic modes, including Charge
conjugation x Parity Violating (CPV) modes
I 37° (19.52 + 0.12)% S=16
| A (12.54 £ 0.05)%
s mrn~ CPV [a) (1.967 & 0.010)x 1073 S=15
Iy n07° CPV (8.64 & 0.06)x10~* S=1.8
Semileptonic modes with photons
Lo m5eTuey [a,c,d] (3.79 & 0.06)x 1073
i 75 pToy (5.65 & 0.23)x10~*
Hadronic modes with photons or [l pairs
1o 7070 <243 %1077 CL = 90%
Tis mhmy [c,d] (4.15 4+ 0.15)x107° S=28
Iy 777 y(DE) (2.84 + 0.11)x1075 S=20
I'is w02y [c] (1.273 £ 0.033)x10~°
T16 m0veTe™ (1.62 + 0.17)x 1078
Other modes with photons or Il pairs
Ti7 2y (5.47 4 0.04)x10~* S=1.1
Tis 3y <74x1078 CL = 90%
Tig eTe ™y (9.4 £ 0.4)x107° S=20
Too putp™y (3.59 4 0.11)x10~" S=13
To1 ete vy [c] (5.95 + 0.33)x 1077
Too vy [c] (1.0%575) x 107°
Charge conjugation x Parity (CP) or Lepton Family number (LF)
Violating modes, or AS = 1 weak neutral current (S1) modes
Tos utp™ (6.84 4+ 0.11)x107°
Iaq ete” (978) x 10712
Ios mhmete” [c] (3.11 + 0.19)x 107”7
Tos m'n%te™ < 6.6 x 1077 CL = 90%
o7 n0m0ut ™ <92x1071 CL = 90%
Tos ptpu~ete” (2.69 + 0.27)x107°
Tag eTe ete™ (3.56 4+ 0.21)x10~®
Tao noutp™ le] <3.8x10710 CL = 90%
Iz wlete” [e] <2.8x 10710 CL = 90%
Ts2 00T [f] <2.6x1078 CL = 90%
T35 70770 <81x1077 CL = 90%
D4 eTpT 2] < 4.7 x 10712 CL = 90%
D5 ptptete™ 2] <412 x 1071 CL = 90%
I36 moute [a] <7.6x1071! CL = 90%
Lar 7070uteT <1.7x1071° CL = 90%
3. GEANT40IM M K) S1|g 53 gid El4 45712 59 K? — 7%0 23 232 14

9 598 El4 4279 5 A7 9% 45719 Gl 2
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Fig. 1. (Color online) The Feynman diagram for K9 —
7070 and K9 — .
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Table 2. Effective Chiral Lagrangian [4]

Lehiratorder Loop order
(Number of Low Energy Constant)

L,2(2) + L,a(10) + L6 (90) L=0
Where L,2(2) + L,4(10) is Lagrangians L<1
relate for Standard Model L<2
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Fig. 3. (Color online) Schematic view of 7" reconstruc-
tion.
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