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KEK-PS E391a (Search for Nwol» m° vV Decay)

* Search for Direct CP Violating Process K ;. = Z°VV Decay
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KEK-PS E391a ( Search for W.hod. m° vV Decay)

« Construction of Unitary triangle in K-system
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( A. Buras hep-ph/9905437 )

o Comparison with B-system

Tests the Standard Model

New Physics
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KEK-PS E391a ( Search for K%J. #z° vV Decay)
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KEK-PS E391a ( Search for K, - m° vV Decay)

KTeV at FNAL - Single n° having high P;
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E391/a Detector




KEK-PS E391a (Search for K- #° vV Decay)

Pure Csl Barrel veto |
K, Decays have additional particles !

Extremely small branching ratio
How to reject backerounds

Kaon Decay Workshop — KEK - Feb. 2001




5&& _Inm.v@omu\

Decay Branching Addit __wnmsorwzm Additional
Mode Ratio Particies Mode Ratio Particles
e | 2113 % 4y myete- | <7.1 167 | 1y 2Ch
T | 12.55% 2Ch T 2.06-107 2Ch
y oy TRy 27.18 % 2Ch
e v | 38.78% 2Ch T 7.15-10° 2Ch
| ete” 9 10 2Ch
ywo| <24 -107 | 1y wrete” | 3.5 -107 4Ch
oYY 1.68-10° 2y wpete | 2.9 -10° 4Ch
n°rtev | 5.18-10° ~ 2Ch eteete” | 4.1 -10° 4Ch
wevy | 3.62:103 2Ch mout | <51 +107 2Ch
wuvy | 5.7 107 2Ch mete- | <43 -10° 2Ch
ry | 4.61-10° 2Ch ¥ 107
oy | <56 106 | 3y e | <47 -1012 2Ch
WY 3.25+107 2Ch efe u+u~ | <6.1 =107 4Ch
ey | 10.0 -10° 2Ch Pute | <62 +107 2Ch
e'eTYY | 6.9 -107 2Ch

PDG2000




KEK-PS E391a ( Search for K, ~ #° vV Decay)

Kinematical constraints

P, Cut Coplanar angle 6
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KEK-PS E391a ( Search for K = n° vV Decay)

Inefficiency of 'y detection

( ES147, ES171)
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H.Watanabe, Master Theses(1998)

Inefficiency for charged particles

(T296)
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_I_V Separating charged veto
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KEK-PS E391a ( Search for K~ x°vv Decay)

No. of background events for Br(K; = n°v Vv )=3-101!
* From other K, Decay
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KEK-PS E391a ( Search for Nno..w x° vV Decay)

Additional Particles
High Py (> 120 MeV)

Considered as a main source of BG
- Relatively large BR : 9.27+10* (PDG2000)
Two missing gammas | |

Inefficiency of y detection < 10~
Could be achieved !! ¢ ES147, ES171
High P; -
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KEK-PS E391a ( Search for w.woi £° vV Decay)

Outside K; Decay

K, Interaction : Regeneration, ©t° production

Gamma Rays : Accidentals, Over veto, T° production
Neutrons : ©t° production

A° @395&05

¢ ¢ o ¢ o o

‘Something else ?
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KEK-PS E391a ( Search for K, x° vV Decay)

Reject decay outside of fiducial region

No direct hit of beam particles

Kaon Decay Workshop — KEK — Feb. 2001




KEK-PS E391a ( Search for K, #° vV Decay)

» Single n® having high P
» Vertex Reconstruction
» No P;ofK;

> m:vwammmwos of wmowmaosbam n&m\aa 8 beam

» Low Energy Beam - Free from E\vo&s B.G.
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KEK-PS E391a ( Search for K.’ #° vV Decay)

Dec. 1997 — Experiment was approved

Detector inefficiency study
T296, ES147, ES171

Beamline construction March, 2000)
Beam survey (April, Dec., 2000)

Development/Checking of detector elements
‘Proto-type barrel veto (T466)

CsI (T458, T473)
CeF, (T466)

xmo:_ Decay Workshop — KEK - Feb. 2001




KEK-PS E391a (Search for K- m° vV Decay)

* Constructed on March, 2000
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Neutral Beam Line (KO) for E39/a
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KEK-PS E391a ( Search for K n.ol. x° vV Decay)

K M@QBEV_L»moF.GBEV mgaimow om_oiaoaﬂ
_ Wave Length Shifter fiber readout
— Injection-molding scintillator
. 1m test module |
- — Development of construction ?.o.o&ﬁo |
— Beam test (June, wooov Num. of wwoﬂow_ooqos
— ZonrmEom_ test for construction

| + reach to 10~ w:m_n_"mo_m:o,\ (1MeV threshold)
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KEK-PS E391a ( Search for Nho..w x° vV Decay)
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Ave. Num. Of P.E. = 5.7/MeV
‘Possible to put 1 MeV Threshold
- < 10*inefficiency

5.3% Resolution in 1GeV
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KEK-PS E391a ( Search for K, = x° vV Decay)

e (Candidate of main detector for the next stage
* Succeed to grow large size of onS_ |
. Beam test (June, 2000)

CeFs Detector . ) Energy resolution
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Effect of beam dispersion !
-> Using different machine
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KEK-PS E391a ( Search for K’ #° vV Decay)

Yugwmes Chasler (G4 @eVien;

o 18t

Voltage(V)
"
. :
2

. =u.,

Heat Sink

CsI Crystal {pair?)

gl backward (pairl})

CsI forward{pairl} @ .
w . ® o

_-uﬂ. @gHGmwnS :

PEET TP TP BT PP EPRTTTT EEPTTE Wt BN R T
w* _..._l. ,.“.. n? “4 “ u ?ﬁu..z,_.._h”_.is . ®€u$ frangs tpaiz®)
eo:«m»nﬁvﬁﬁou N 4
B 3.1: Pashen i & 3 BRI B 5.1 Csl Module £k — b 3> 7 THREL EKOREN ORE

Kaon Decay Workshop — KEK - Feb. 2001




KEK-PS E391a ( Search for K, = x° vV Decay)

Main detector to aﬂmﬂ gammas

* Recycling of previous PS experiment
- — Checking all modules (PMT)
— Energy resolution : 2% at 1GeV & T458

* Question of response in vacuum
— Discharge of PMT
— Temperature
— Continue the test for large number

Kaon Decay Workshop — KEK - Feb. 2001




KEK-PS E391a ( Search for K'— x° vV Decay)

. 2001 _
— Construction of front veto
barrel veto
.« 2002 | %
_ Vacuum Chamber
— Detector >mmmEE%.
_ Start data taking

« JHF  -2007(?)

G..Lim, KEX - Kaon Decay Workshop — KEK — Feb. 2001




KEK-PS E391a ( Search for K- #° v¥ Decay)

< K, =2 n°vVDecay |
| — Direct CP violation process
—  Precise determination of CP violation vgoﬁ_._
—  Sensitive to new physics |

< KEK-PSE39la
—  Two-step experiment
 101°(KEK-PS)-> 1000 events QEJ

« Realistic approach to extremely rare aoom%
—  Aiming to start data taking within 2002
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