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EZXERAR D K — 7w

B(KT —atuw) = (530x107") - Crw % [po—p)° + n°]
B(KY — 7n%vp) = (232x107"1) - Crw x [ 79°]

B(K*T — 7%*v) Vep| L X (x4)

Crow = | | x| x|

4.87 x 10-2 0.0415 1.529 10~
2007
K+ /.83 +- 0.82 (10%)
KL 2.49 +- 0.39 (16%)

- NNLO QCD calculations (Buras et al. ’05, ‘006)
- non-perturbative effects due to charm&up (Isidori et al. ’05)

- KI3 matrix elements (Mescia-Smith ‘07)




CKM 2006 -

Federico Mescia @

36 x B,

.
103.6 Exciuded area %

Grossman-Nir bound

- i

36.4 V///////// 13 x Bg,,
14.1 % //////Z//% 5x By,

B(K, ->7 vv) x 10

o

{////4 T B
'
8.0 10,2 12.4 14.6 16.8 190 21.2 23.4 2572?.3

5M

BK ->m'vw)x 10"
B(K* —>m'vw)=14.7"" 107" [E787-E949]

B(K, - n'vv)<4.4B(K" — n'vV) [Grosmann - Nir Bound]




114.8

103.6

-
ot
=

B(K, -1 vw)x 10

i
o
£

14.1

2.9

58 8.0

77

e

Excluded area
Grossman=-Nir bound

A At
o paraags

7// o
= 0 /://;}/

I'._...

zmn’”

.::%‘

' "r MF\.F'

A= . r_-'_ %

\JJMSLEH

90 ¢ %

! MFv EFT{+]

7l
4 Yok e,

2

36 x B,

28x B,

20x B,

10,2 12.4 14.6 16.5 19.0 112 134 156 27.8
B(K T VV) X 10"




L% | El4collaboration Si8
R o KE T
o KEK ¢ Arizona State Univ
¢ Inagaki, Komatsubara, Lim, e Univ of Chicago
N Watﬁelrjabe, e Univ of Michigan, Ann Arbor
s RELKE « O3 F
e Nanjo, Nomura, Sasao, ... e JINR
» NDA . BB
e Matsumura, Shinkawa, ... | | |
o FPRA e National Taiwan Univ
o HE[F
¢ Yamaga, Yamanaka, ...
o (TS H * Pusan National Univ

e Univ of Seoul
e Suzuki, Kobayashi, ...

o ILIFERZF

¢ |wata, Tajima, Yoshida, ...

e CheonBuk National Univ

[new to the J-PARC experiment]




e Proposal [2006 April], 101 pages

Stagel approval +

1st PAC meeting

e Report to the 2nd J-PARC PAC meeting [2007 Jan], 23 pages

* Report to FIFC, beamline [2007 May], 52 pages
Report to FIFC, detector [2007 June], 72 pages

* Report to the 3rd J-PARC PAC meeting [2007 July], 28 pages

Stage?2 recommendation +

(2006 July)

FIFC meeting| (2007 June)

3rd PAC meeting

(2007 July)

e Report to E14 Review/Planning Committee [2007 Oct], 42 pages

review committee

(1st meeting: Nov 14 Wed)
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Figure 10: Momentum distribution of K, (left) and neutron (right). The '(_)i
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Table 2: Parameters of the K, beamline for Step 1

Item

J-Parc Step 1

KEK E391a

Proton intensity
Spill length / Beam repetition

2 x 1014
0.7s/33s

2.5 x 1012
2s /4s

Solid angle
K7, yield/spill (beam exit)
Average momentum of K,
Decay probability in 3 < z(m) < 5
Core Neutrons/spill
E, >0.1 GeV
E, > 1 GeV

9 psr
8.1 x 10°
2.1 GeV/c

3.6%

3.4 x 108
6.9 x 107

12.6 psr
3.3 x 10°
2.6 GeV/c

2.7%

2.0 x 107
1.4 x 107
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KTeV Csl Ic & 222
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K1.1 componentsDxpEE

where in the upstream
do halo nevtrons come from ?
é_ Wall of vacuum
3 chamber K1.1Q2
3 K1.1 Q1-
E- K1.1Q1 Q2 duct K1.1 D2
_ K1.1 D1 Yoke
_|||||
0 100 200 300 400 500 600
Z(cm)
K1.1 D1 flange K1.1 Q1, Q2 | K1.1 duct | K1.1 D2
KL line alone out t=0.2mm out out out
modified K1.1 in t=0.2mm in t=0.2mm in
original K1.1 in t=20mm in t=bmm in

20



K1.1 components D33

N

“KL line alone” most preferable
KL x1.7
halo neutron x0.52

Table 3: Number of the core neutrons, halo neutorns and Ky ’s per spill
(2 x 10 protons) at the three different configurations.

Core neutron halo neutron K,
(E, > 100MeV) | (R > 8cm at Csl Surface, | (At the exit of
P, > 2GeV/c) beam line)
KL line alone 3.21 x 108 (0.72 £0.15) x10* (7.79 £0.11)x10°
modified K1.1 3.15 x 10° (1.17 £0.19) x10* (7.77 £ 0.11) x 10°
original K1.1 EEo 0 (1.38 4 0.20) x10* (4.56 & 0.08) x 10°

K1.1 D1 flange K1.1 Q1, Q2 | K1.1 duct | K1.1 D2
KL line alone out t=0.2mm out out out

modified K1.1 in t=0.2mm in t=0.2mm in
original K1.1 in t=20mm in t=bmm in




Table 9: The K7, yields per incident proton on the target (POT) at|E391a,

KL flux

measured from data, and predicted by several different MC packages. QGSP
and QBBC are the physics classes of hadronic interactions available in

GEANT4.
K Yield per POT
Run-II data (1.36 + 0.08)x 10~ "
GEANT3 (1.32 £ 0.03) <10~ "
GEANT4(QGSP) | (1.31 £0.11)x10~7
GEANT4(QBBC) | (1.54+0.12)x10~"
FLUKA (1.40 £ 0.02)x10~7

Table 10: Comparison of expected K yields at|E14 |(per POT) by var-

ious MC packages.

K1.1” configuration.

Note this study was performed with the

K Yield per POT

GEANT3
GEANT4(QGSP)
GEANT4(QBBCQ)

FLUKA

(3.84+0.1)x10%
(2.3£0.1)x1078
(2 OS2
(8.34+0.2)x1078

We are studying the reason
for this discrepancy.

”original
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e Optimized beamline with 5deg angle for o
e higher KL momentum <PK>=5.2GeV/c

e higher yield: 4.4E7/2psr /3E14pot
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e £14 is taking off.

e E14 is the endeavor to investigate the flavor structure
beyond the Standard Model with [ 7 — 7.‘.0 557

¢ \\le have made great strides
in the beamline and detector studies.

e The “KL beam alone” configuration
shows the best performance.

¢ \Vith the achievements in E14,
we will proceed to AV
the measurement of the rare decay. 0

1
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up-to-date
Signal Sensitivity for E14 = first observation

acceptance loss
standard cuts | Csl cluster shape cut | _(50%) i
Signal | K; — 7vw 6.0 £0.1 5.4+0.1 2.70 £ 0.05
K; BG | K; — 7% B7H0.2 3.3+0.2 1.7 10
Kp —ata—n% | 0.184+0.08 0.16 +0.07 0.08 £0.04
K; —n ety 0.13 £0.01 0.03 +0.003 0.02 4+ 0.001
halo n BG | CV = == 0.08
n 8.1 0.6 o 0.3 B
e s »
KL line alone S
% Snowmass years S o
oy - , ]
GEANT4(Q6SP) flux o2 HE
0.15 :_"-'_ : P ll 10°
0.1 s
Table 5: Effect of K1.1 materials. 0 05:_
Signal || K BG | halon BG | total BG | S/N ™%
KL line alone || 2.704+=0.05 || 1.8£0.1 0.35 2:2 1.3 N
modified K1.1 || 2.70 4+ 0.05 1.8 £ 0.1 0.7 2.5 1.1 0 100 200 300 400 500 600
original K1.1 | 1.58 £0.03 || 1.05 + 0.06 0.8 1.9 0.9 Reconstructed Z vertex (cm)
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