Search for X (214) in K> momoX (X=>u*u-)

using Back-Anti counter at the E391a experiment

Filot experiment for the frontier of CP asymmetry

Risa Ogata (Saga Univ.) for the E391a collaboration

ansics Moti“atiﬂn : % Search for K, 2 7% 7°X decay (and x°z°u«* «-decay) search
21 - z « FCNC process (as wellas 2 T p u ™ u ~ decay)
. Hyper CP experiment @Fermilab. & 0 i « Gorbunov and Ruba.kov suggested that this X particle
RN o +_,u — 20 I(Qe\;m%}‘ol | aws ot 2 can be searched in the K| > 7 %71 %X decay process
. « X can be decayed e*e, u*u-, v v, v v etc...
* Invariant mass M ., : 214.3£0.5MeV/c?

e Br=1.2X 108 (Gorbunov and Ruvakov predicted. [PR D73(2006) 035002] etc...)

« 3 events found
» Data and phase space M.C. are quite different.

[Phys.Rev.Lett.94(2005), 021801]
4 i N )| | Hermetic veto system Seal‘cll |l\l E391a GXD.
W _‘9: _‘,J; _pHl + Detectors in beam hole. > BHCV, Back Anti(B.A.)
El u]p z*| “]p z|_“._]p Z| ]p » Small Q-value ( K, > %7 °X(214). X(214) D u * 1 )
e What is “X”’ 22? e — o )\ @ . « 2muon go into the beam direction = Can be detected by beam hole Counters
e Invariant mass of X is around 214MeV/c?2. 1971 %>4 v is detected by Csl calorimeter " l - ”

* might be Sgoldstino (super symmetry particle) ...7? pr b73006) 035002
* Light higgs boson by the NMSSM (phys rev.Lett98(2007), 081802]
* Pseudoscalar(spinless)
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* Using RUN II full data

* B.A. was upgraded using the fine segmented PbWO,
(PWO) scintillator blocks - Muons can be well identified g
« Momentum can’t be measured. (No magnet in E391a detector) |
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Required

_ ~ o defined as a group of neighboring Csl crystal
*4clusters by Csl calorimeter with finite energy deposit  TOXX—=u*r ) & 7214 1 M.C.
* Invariant mass of reconstructed 4 r EEBEES S - # of incident K, : 3 X 108 events
* Energy of each 4 v ECEGEs e ., *Invariant mass of X : 214.3MeV/c?
« K, Vertex_z SR 20 .| esl calorimeter Br(X— p* 4 7):100%
N HEHEEa S oEEaE ) *Decay probability : 2%
«2muons @B.A.(only PWO info.) & BHCV Ll el Tl Main barrel *, 03

*RUNIII full data Real

Process of analysis Requ1red 2muon . ey LI * K, flux : 3.4 X 10° events data

""" | e B i (# of decayed KL in decay volume)
@ BHCV & B. A . J == == =S

Sample

, L e : | = - 3 ﬂ'o M.C (expected to be major B.G. source)
il S =S P 2 « # of incident K :5 % 10° events
Selected ‘K, vertex_z | , .- ' - (~20% of RunII data)
e|Invariant mass of 4y BT F = o™ e g 27°M.C
4cluster of = o . 7 M.C.
«Energy of 4y - g A. inci

* # of incident K| : 1.5 X 107 events (» RunIl data)

» Feed across from major decay modes
« K2 1070+ accidental hit@beam hole counter(BC)
« K2 %m?(1ymissing + 17 hits BC)
« K 20070 (2 ¥ missing + accidental hit@BC)

Energy of 4 r
«E_(1)>0.25GeV

*E_ (2)>0.2GeV
*E_ (3)>0.15GeV
-E_ (4)>0.12GeV

dE/dx of BHCV 4B dE/dx of PWO
>1.956MeV/cm b | > 0.036eV/3cm

0.3cm 1MIPs : 0.036eV
> 0.5868MeV 2MTPs 0066
|

--- O T OX MC
--- Muon run 1
(which muon vy A
only comes
from target)
- RUNIII data “lEI I

0.2

i 0 000! GDGE DDCI.? .

. 1 . Gev go?x(CMC plastic . IIIIIIIIII rgy ofl 1yer1(GeV)
. I Front view I

4 — . = (8plates)
Top view I
--- 2mOMC Accepted more than Accepted from
Vertex_z K, vertex_ z --- RUNIII data S
N e z>200cm

l I Side viewI

[ H60mm # of Layer- 0 1

50 |
ﬂ:

i e —

0.8MeV for total energy 0.055~0.15GeV
of BHCV to tag 2 u in each layer to tag 2 u

120mml
Assumed 1% decayed on Z-axis. PWO = . o
» 2 v decayed from 7 0. (80crystals) e O muon run, we Can see S peéakK Cciear y.

— Quartz mm) Muons can be detected !!
Measured energy and position (35crystals) I I ll I « We also can see MIPs peak for signal M.C..
Y |

for each particle at Csl

; R N *Radiation length 18.1 x o

o 400 600 |—> Vertex_z can be calculate. I [] 0
cm —_

. Acceptance & Single Event Sensitivety

%K, : 3 x 108 generated, decay prob. : 2% , Ny, : 3.4 x 10°

2344events
remained

RUNIII

-\%

remaining events 2344
gen. KL x decay prob. 3 x 108 x 0.02

Acceptance = =3.9x 104

events/ '.fﬂMeWc
events/ 10MeV/c’

: z RUNIII _ 1 _ 1 _ 7

i = R N, X Acceptance 3.4 x 109 x 3.9 x 104 7.5 x 10

: - data
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2 S eeeeeedt = Decay mode Cut condition PEMEIIIG acceptance S.E.S.
£ Cut condition events
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X — 4cluster 070 4y + vertex_z | BHCV
: | +g— +veto+M(4 1)

+vertex_z
+B— +BHCV
+0— +PWO layer0
+1— +PWO layer1
+2— +PWO layer2
+3— +PWO layer3

+4— +PWO layer4
Upper limit (@90% CL)

« Br (K2 o0t OX(X> u*tu))<1.7x10°

@EPOCAL TSUKUBA *Br (K> 7°7mou*u)<9.9x107
June 09, 2009
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- We searched for X(214)
in K, 2 7% 7°X (X2 «* «°) decay.
* Noise reductlon - B.G. events can be rejected.

number of events
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 Signal event “X(214)" is empty.

--- Required only 4cluster
--- + BHCV Invariant mass of 4 7
--- + PWO(BA) layer(0+1) e 0.25 ~ 0.3GeV/c?2
--- + PWO(BA) layer(2+3+4)

* NOT include veto & Csl info. cut

B.G. events can be rejected!!




