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Ki->1lvv in Physies
Beyond Standard Model
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Sensitivity to New Physics

Equivalent Standard Model Events
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Goal

* Colleet >100 Ki->wovv events and measure
the BR t0<10%

* We need:
* High Ky flux
* High acceptance
* Low background
* Step by step approach



High K\ flux



J-Parc

* 30 - 50 GeV High intensity proton
accelerator, 3E14 protons/34sec

e Phase 1 50 GeV PS
3 GeV PS Experimental Area

(25Hz)

messsm——— Phgse 2

R&D for Nuclear j

Transmutation 3 G-e vV PS
Experimental Area
Linac
(Superconducting) D
\
Linac 50 GeV PS

(Normal Conducting)

Neutrinos to
SuperKamiokande

— Phase 1 + Phase 2 = 1,890 Oku Yen (= $1.89 billion if $1 = 100 Yen).
— Phase 1 = 1,513 Oku Yen for 7 years.




50GeV Main Ring
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High Acceptance and
Low Background
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Hermetic veto, high Pt

* Herwmetic veto to
suppress Ki->1010 -
4g9amma hackground

* Reconstruet decay
vertex assuwming mg, =
Whro

* Require high missing
'[r’ransverse mowmentum,
f -




(Relatively) High Energy K

* for lower n/K ratio

* for better photon veto to reduce Ki->21?
background.

Ph/scintillator
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Small K, Beam

* to suppress background photons escaping
down the beam hole in the calorimeter
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Step by Ste
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Step by Step Approach

* E391a=Step 0
* J-Parc Step 1

* First observation / check for a large
enhancements

* |earn for the Step 2
* J-Parc Step 2
* >100 events
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J-Pare Step 1

* 306GeV protons on 307 Common target

* modifications

Frontharrel
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Step 1 Beamline

* 16deq targeting angle
-> 26eV Ku

* Yustr nevtral heam

* tight collimation for
<1077 beam halo
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tep 1: Calorimeter

* Toisolate fused /oM Csl 2.5¢m KTeV (sl

elusters, change \
Csl |

photon separation \
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Step 1: Better Veto in Beamm

70 10
-l

* KOPIO type Pb+Aerogel or PhWO
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eTlanges for
maintenance of PMT’s

Thicken photon veto

Let’s install CC0O1 Attach Main Barrel (3 ~ 5 X,

No edge of membrane

CCO02 moves upstream _Charged vetq it Additional role of CC04 :
installed outside of CC03 : .
Cover charged-veto junction
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Step 1 Sensitivity
* 20-30 signal evis/3 x107 sec / full intensity

* Background depends on the photon fusion
isolation
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Step 2

* Longer decay volume (2Zm->8m) and
detector

* Higher acceptance with larger calorimeter
(2m->3m diameter)

* High rate capability

* either 16deg/20m or 5deg/50m
Calorimeter

K . | 3m

Ve’ro//

15m

>



n/K ratio

* n/K =10 above 9 degrees for 30GeV
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Fig.1 T
Hadron Hall Layout Plan

Higher Ki energy option

* 9deq angle, 2ustr beam, 90m from target

* 9.26eV Ki
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Reconstructed Pt (GeV/c)
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tep 2: 9 deg, 90m
(one study)

* 390 signal evis /7 3x107sec @ full intensity
* S/N=2.1

e i Eiated

0 2000 4000 6000

—
o
N

-
o

o ey e ] Y = Y
8000 10000120001400016000
Reconstructed Z (mm)

—~ 0.3
S
[)
5 1
=0.25
o
E’ 10
:5_’ 0.2
£ -2
80.15 10
o
0.1 10°
0.05 10

% 2000 4000 6000 80001000012000140001600100

Reconstructed Z (mm)

26



Step 2: BA rate, thr.

Neutron Flux
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neutron yield
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Studying ...

* Background sources and rates
* Photon veto inefficiency

* Veto in the neutral beam

* Collimation schewme

* Tracking w/straw chawmbers
* Photon angle measurement

* PAQ schewme

* --> Proposal by end of April !
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Straw Chambers

KL ER 7.‘-‘|‘ ---- _ ............ Y
+ Useitasa charqed Jeto pooF PARRRRRRRRERL - <xcgsiiie >Y
tracking device to calibrate Csl T

* Tested Smmd, lm long
prototype at Ferwmilab

N

* (77%1.1)x10-% inefficiency w/2 layers o LI
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Spaghetti detector REV

* Petect fused photons

* Measure photon angle

XX Ly

cocs e aee
e e esrescrres

Soossencas I‘Os‘&t

SIS oo
S 0000000000000000000008 oetenenssrsssstitt st ees
SRS eass assasasssssesseeetete

QIR LX)

et s ess e

N LR T XX TS L 0]

FATYI I N Ty ye ooy
SIS ittt e 44
-

LTI

13353338413

Coreesse e aeee
B eSS essoeeey)
B2200005000085 00 00008
LLLCLCICLLTOLeTTeit]




Beam ’resf at SPring$8
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Trigger/VAQ

* Record waveform behind PMT for double
hit isolation and low noise

* Level 1: Etot, 2y, veto, ... -> 200kHz

* Level 2: clustering etec. w/FPGA -> 20kHz
* Online trig: ->3kHz

* 30kB/evt: <30MB/sec>

32



Proposal

* due by the end of April

* frying to finalize design parameters, efc.
* PAC in mid 2006
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The next 10 years

2006 2008 2010 2012 2014
| | | | | | | | | |
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Summary

‘| Step by step approach

m Step 1: Use modified E391a defec’ror for
s’rudymg and ’rhe ﬁrs’r observa’ﬂon

| Step 2: New Iarge defec’ror for >100
- signalevents

. Proposal by end of Apnl

= = Lookmq for collabora’rors
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