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e K; — n'ur D Dk %#RIE L/’Cll
3 x 10 in the SM
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e Direct CP violation - 74— 7L —/\—E&®D EX{E




TR D K — 7w

B(K" - 7mvp) = (530x107") - Crp
B(KY — 7n%vp) = (232x107") - Crp

B(Kt — wl¢tv)

“/;b‘ ]4
4.87 x 102

Crw = | 0.0415

| x|

short-distance (e.w.) | present irreducible th. error total BR
contrib. to the total rate on the s.d. amplitude withinSM
T,/ extracted from BR only | (central value) | heory errors for

> 99% 1% 3x10-1

88% 8x1011

Haisch, FlavLHC (‘06)
Buras,Gorbahn,Haisch,Nierste (‘05,'06)




Grossman-Nir bound  PLB 398, 163 (1997)

Tis — = SN
'K+ — ntup)

BR(KL — WOVﬂ) TK; 1
< — = 4.371... ~44
BR(K*+ — ntvp) TK+ : T'is

BR(K} — 7vi) < 4.4 x ULgyy(K™

1.4 x 1077
15% due to

present CKM accuracy T

Golden Modes Standard Model Experiment

8.011x107" 14.7720%10™ E;ig < 32.2x107H

2.9 %107 | <2.1x 1077 E301a




F. Mescia @CKM2006
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Rare and CP-Violating K and B Decays
in the Littlest Higgs Model with T-Parity hep—ph/061 0298

JHEP 0701 (2007) 066

Monika Blanke®’, Andrzej J. Buras®, Anton Poschenrieder?,
Stefan Recksiegel®, Cecilia Tarantino®, Selma Uhlig® and Andreas Weiler®

®Physik Department, Technische Universitat Miinchen, D-85748 Garching, Germany
®Max-Planck-Institut fiir Physik (Werner-Heisenberg-Institut),
D-80805 Miinchen, Germany
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A.J.Buras & C.Tarantino @CKM2006

R-parit .
SUSY vs Little Higgs peley T-parity

; h‘i‘;';s Mirror
=

Problematic quadratic divergences in m?
fermion

."'1113: T higes
) L

SUSY

Little
Higgs

Quadratic divergences (different statistics) (same statistics)
canceled by: super-partners heavy partners

Coupling relationships boson-fermion global
due to: symmetry symmetry

*SUSY has a lot of virtues (required at M,,,computable up to M, ,helps GUT)
but also ...a lot of parameters (~120 in MSSM)
-Lack of SUSY signals at LEP constrains the MSSM parameters to be ~fine-tuned

-Little Higgs models are low-energy effective theories computable up to A~10 TeV
- Little Higgs can have less parameters(~20 in LH with T-parity) but some UV-sensitivity
*T-parity makes LH well compatible with ew precision tests, without fine-tuning




AN - J-PARC E14 collaboration

e HA

o KEK

¢ Inagaki, Komatsubara, Lim,
Watanabe, ...

o RELKZF

e Nanjo, Nomura, Sasao, ...
e NDA
e Matsumura, Shinkawa, ...

PN

¢ Yamaga, Yamanaka, ...
o FEKRF

e Suzuki, Kobayashi, ...
o IIFZKZE

¢ |wata, Tajima, Yoshida, ...

Stage-1 (scientific) approved
by PAC in 2006

o KE

¢ Arizona State Univ

e Univ of Chicago

e Univ. of Michigan, Ann Arbor
e 1>/

e JINR

WANNAN
* o/=

e National Taiwan Univ

o FE[E

e Pusan National Univ
e Univ of Seoul
e CheonBuk National Univ

[new to the J-PARC experiment]
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EDXDICLT -
1. FEE—ALAT1Y OFHF1 > (Monte Carlo)

¢ Fast Geant4-MC to — detector

try various collimator e P e
configuration =Ty EDSTARIC

_ collimator
collimator

Beam line
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4 GeV neutron enter Pb block
] FLUKA |

e Comparing

- Geant 3

with G-FLUKA 0° [h G3-Gheisha
(E391a) R s G4-QGSP
- Geant4 o G4-QGSP-Bertini

- genuine FLUKA

for target/beamline simulation

e G4 full-blown simulator is ready.




YDLSIELT - Csl of E391a_ o

2. 5&”%%%:/Z .7_.—A\ / y KTeV Csl
,
I
|
|
Y

e E391a HIE SR = %% /&

e Csl calorimeter

Normal Csl

s U waveform digitization

Lead/Scintillator
Sandwich

e photon veto in the beam =] =l

CCO1 FB (CC02 MB BCV CVv CsI CC0O3 (CC0O4 CCO5 CCO6 BHCV BHPYV
| L L \L L\J d \n d \l




E391a HITEzs DEEARExX @R HV VY —HR—IL




Calorimeter ] Saaens /
Normal Csl /
y
4
e 7cmx 7cm x 30cm (16 r.l.) Lend/Scintilator
Csl blocks for E391a (576 ch) THLLTTEE™T Sandwich

e 2.5cm x 2.5cm x 50cm (27 r.l.)
or 5cm x 5cm x 50cm 7 X
Csl blocks from KTeV (2816 ch) - a

1.9




KTeV Csl IT &K 2=

e photon isolation
¢ X8 bkg reduction
e energy resolution (punchthrough)

e suppress n bkg

[
=
)

E391a(16X,)

Number of events/dem
E&

-
=
y

E14(27X,)

-
=

ha
u

L
=
i

-11-|J|..11

150 490
Reconstruced vertex (cm)

cut

ALW/K ﬂ%ﬂ%%ﬁ

0 25 5 75 10 125 15 175 20 225 25
Distance between two gammas (cm)

/0 fusion (¢
%%E391afus




KTeV Csl %z
Fermilab M5 E D =T 5

e Fermilab Director, Dr. Oddone,
visitd KEK and
had a tour of E391a experiment
on November 21, 2006.

¢ \\We were being told on December 1
by Dr. Oddone that
“There is no reason why we can’t have
the KTeV Csl for E14”
and he urged us to work with KEK/Fermilab
to initiate the proper transfer.

Fermilab Today

Tuesday, November 28, 2006

Go
|

Future collaborations Il

Pier Oddone and Atsuto Suzuki, Director of KEK.
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waveform digitization of detectors

¢ for high performance in high rate environment

e EXRENEFEIR !
500MHz digitization

_ o (BNL-E787 Csl endcap)

e Triggerable pipeline DAQ

'true’
photon hit

250

2
c
S
o
o
(@]
@)
@)

¢ \Wide dynamic range: 0.1MeV - 2GeV
(>4 orders of magnitude)

Accidental

e <1ns time measurement

e for ~4000 channels
(2576 ch for the Csl calorimeter)

e at high performance/cost GCD buckets
(1 bucket=2 ns)




passive (in vacuum)

7-Pole Shaper (2V/800pC)

Waveform digitization design

Q_SHAPER_LO

* Designed by Univ of Chicago Electronics Shop  «Sww

¢ Basic idea:

- Gaussian pulse

PMT output .. |

originally for 5t 13 ggg
ATLAS :

tile calorimeter *'f ‘._ 7-pole

' : low pass
Bessel
filter

as
“shaper”

MFEETE EPEE AR AR Loy o ey by 1y 1)
DO 28 =] 75 104 123 150 1758 200 225

Digitize by 14bit
125MHz FADC

e Good E and t resolution with lower frequency




Double pulse resolution

e Can resolve 200MeV and 40MeV pulses with >20ns apart

1 1 1 1 1 I
0 0.08 0.1 045 0.z 0.25 0.3

Il Il Il L | L | L
&l Bl 100 120 140 180 180 200 220

200Mev:40Mev
100ns 200me

{u]
ENTRIES
0.00
0.00
0.a0

[w4]
]

[AL]
]

4
o

[
)

At of fitted pulses

100 I TR BT BT B D SR B R B
—1g0 =80 —80  —40 =20 20 40 ik

| o) I&%OOns
At of input pulses




In-beam photon detection

CCO01 FB CC0Z2 MB

L L\L

BCV
I_\J

Cv
1\

Csl
J\l

CC03 CC04 CCOS

CC06 BHCV  BHPV

Beam Hole
Photon Veto

x?/ ndf 44.36/ 28
Prob 0.02556
po 0.001004 + 6.609e-05
p1 0.5745 + 0.01058
p2 -8.631+ 0.07117

i

10'3§

A
i

(5 T S T S T Y
10 1

4 5
Energy of y (GeV)
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Beam
=Bl [ [ el [ ] eeemeoen

25 modules(8.3X,), 35cm pitch = ~9m long




WD -XXT3Ya2—)l (Stepl T IFT)

e JFY 2007
e preparation of the beam line and detector upgrade

e Design and make 100 channel system for Csl readout

e --> Beam test at Fermilab test-beam facility
e Test shipment of Csl crystals to Japan
e JFY 2008
e Ship rest of the Csl crystals to Japan
e Make rest of the boards for Csl and photon veto detectors
e Beam survey at the end of JFY2008
e JFY 2009
e Assemble detector

e JFY2010
e Start experiment
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- What HEE K — mOUD
e Why EXRRZHZ Z2YIBD 7L —/\—BE& ZFER

e Who J-PARC E14 collaboration

e Where J-PARC \’z}/

e When #JHRIC., #1HTOERIZBHET = Step 1 % Z

e How
Ry V)LE—L + CslAA Y X—% + waveform digitization + photon veto




