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K > 7P

Flavor changing neutral current.

The tree diagram is prohibited by
the GIM mechanism.

Second order diagrams are the
lowest.
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\% 10 % 0.0 % 5.0 %

td‘

p 0.16 0.03 0.01
(. 0.04 0.04 0.01
sin28 0.05 0.06 0.02
ImA, 0% 14 7% 10 %

Im(V:V,): J=2-A=—Im( = V'V, )

ts' td
(Jarlskog invariant)

A.J. Buras, hep—ph/9905437



K7 — 7% Beyond the Standard Model

Wiho Wiat UB(K) —+ oy
1 Buchalla Standard Model CEM fit 28+1.1
2 Plasmcrynski/Schune  Conservative SM it 1-5
3 Duras, ef al Generic SUSY w/min. part, content 0—40
4 Buras, et ol MSSM w/o new flavor or CP viol. (041 — 1.03)x SM
5 Drhlik, et al all CP-viol. due to SUSY ~ 021
¢ Chanowitz SU(2)z = SU2)lp Iiggs 25 =104
T Hattori, ef al 4th generation (0.5 —220
8 Xiao, ef al wp-color aesited tocinicolor .18
9 Xiao, ef al, unltiscade walking techmicolor 1.2 =30
10 Crossnan/Ni Extra “weector-like™ quarks 1.7 =210
11 Kiyo, e al secsaw L-R model! (1-12)x SM

i predicts spectrum will Te altered,
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Analysis strategy

To avoid abias:

First, fix the cuts and estimate
the background.

Use data as much as possible
In the background estimates.

Bifurcated BG analysis.

Cut-2; ‘PV threshold’

Study the correlation.

Open the “box”. Cut-1; ‘E,P,R threshold’
K 72 : 1=Kinematics 2=photon veto
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q Ratio (K*— n*vi)
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Branchin

History of the Search for K™= nvp
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E949 Improvements

More protons

o
=

II|IIII|IIII|IIIIIIIIIIIIIIIIIII
140

% Before P cut

D &
S S

Beam duty factor
110
100
90
30
70
60 T :

for theregionbel()wan iigé_llII|HH|HII|IIH|HH|HH|HH|HI
= After P cut
Better Z resolutions o

110

New beam counters 100=
90

Faster trigger decision

Kinetic Energy (MeYV)

Move PV capability

80
70
60

5 4I|IIII|IIII|IIII|IIII|IIII|IIII|IIII:I_:
q1520253035404550

Range (cm)
Total improvement factor: 6-12

LED monitor

I|IIII|IIII|IIII|IIII|IIII|IIII|IIII|IIII|II1’|"I‘|‘II|IIII|IIII|IIII|IIII|IIII|IIII|IIII|IIII|II1’|‘

=_IIII TTTTITTIT]TT




—— FARREL T-73TD

e,

A

FEND FEATES

3

s

JTARCET
FHPTATIRES
TiROET
P F—FET

RANGE FTAR
FHGTOTUTBES
F-CIONTER

s -

DREFT CHAWRER
RANER STACK THAMPIRY

L

LT o

PEOTIITEER

&eqa
LB
e

OOLEI R DOONTER

BARRFEL T-FETO
RANCE NTACE

COILE
TOFONTER
PHITDTLANE

84 DOTNTERS

E949 Detector

!

HOLE LOUNTER
CEEENEOT COUNTLER
DEAY THAMBEIR 2
Befl DECRADER

END AF T-FETO

DRIN ¢HIWAER



E787 /E949 19852002 Data Taking Summary
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Run Summary

1995 1998 2002 £E949

AGS(GeV) 24 24 215 24
spill(s) 14 22 22 4.1
DF (%) 41 49 47 64
P(MeV/c) 790 710 710 ~710
K/s(MHz) 0.81 0.97 157 «~16
K/ 38 40 31 40
LT 0.76 0.81 0.74 0.85
N /y(10%) 155 290 190 ~10



|mprovements
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History of the Search for K™= nvp
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K, = K teK - mvp
mixing
""'-'10_15
decay
~3x107"

Previous search: 5.9 x 107/
KOPIO goal: 1012 ses, >50 events
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K, -> n'vv and K, -> n°n® Identification
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KOPIO Requirements

AEy (E;‘/z)
AB_Y (250MeV)
At? (E;Vz)
Axy,Ay7
Bunch width

¥ ineff.

3.5 7%
25—30 mr

100 ps

1.0 cm

300 ps

E787

2.7 7%
25 mr
50 ps

<0.1cm

200 ps

0.35-€

E787



Bunched beam

Detection concept

Preradiator

Calorimeter
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KOPIO Detector EXITING

NEUTRAL BEAM PROFILE

IN-BEAM AEROGEL
CERENKOV GAMMA VETO

%

PRERADIATOR-CONVERTED \
PHOTON DIRECTICN & ENERGY

Jl HIGH RESOLUTION "SHASHLYK"

PHOTON CALORIMETER

DOWMNSTHREAM VETO
\ IN VACUUM TANK

SWEEPING MAGNET

'HIGH EFFICIENCY

BARREL PHOTOMN
MICROBUNCHED K, BEAM \k VETO
{(WITH NEUTRONS) \ THIN WALLED

\ HIGH VACUUM VESSEL
\ IN DECAY REGION
CHARGED PARTICLE VETO

IN VACUUM



Pre-radiator

Gnmarphte\__“_.
Anode wire —__|— =
Cathode strips - -

Extruded Al
chamber backbone

1mm dia. WLS fiber




Background sources from K decays

K? Decay | B/3 x 10~'!" Kinematic Photon veto  Charged veto
™’ even | 3.1x10"7 EX VvV
70 odd 3.1x10" |E}, —E3. |, M,, VvV
metvy 1.2x10° My, X° v Vv
ntaaY 4.2 x 10° E;, Eniss \/\/
mOrteFy 1.7x 10  E* VvV
070 7.0x10° E? VvV
Ty 5.6 x 104 vV
vy 2.7x10" M., E}

even = both v from same 7°

odd = ~ from different 7"




E'(m) (MeV)

Background distributions

Resclution effects included
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Process
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Conclusion

n K > v

A (B=>VK
AMg,/ AMg, 2(B2VK

0O l 0

Challenging but interesting physics is waiting for
us.



