Performance of New Sampling
Calorimeter Detector in E14
experiment with K, — 37°



0 _
K, — m vV decay

 FCNC process in Standard model
+ Br(K — W) = (2.8 + 0.4)x10 " predicted by SM
* Clean mode to explore New Physics

*BSM —
Ex) SUSY

*SM prediction



KOTO experiment

e KL beam line of Hadron Hall at J-PARC
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- K, — n°vv decay leaves 2Y hit only.
 Csl Calorimeter detects 2Y

* Hermetic veto counters confirm no additional
particles. 2016 al KPS :



New Pb/Scint Calorimeter

* Better suppression of background events
associated with K, — 27° decay

e Better timing resolution to identify back-
splash events
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IBCV #1427 is missing;

Not detected 2Y (inefficiency of batrel) <> (view from downstream) s o 7 fmre LA



New Pb/Scint Calorimeter
. 25 layers of 1 -mm thlck Pb sheet and 5-mm

SUSand~___Jonn

support structure

178 mm 2016 fall KPS



K; — 37" Reconstruction
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e 1) Reconstruct Vertex of 2pi0

* 2) Reconstruct energy of 6" gamma

— Assumption of pi0 mass Iteraltion
— Time information of barrel detector

e 3) Reconstruct X, Y of Klong Vertex using
CoE of 6 gammas

 4) Reconstruct Klong Mass



Selection

Cut Variable Selected Region note
Gamma Energy 100<e<2000 [MeV v Quality
Distance between Gamma d>175 [mm)]
Radial Position of Gamma in CsI 150<r<900 [mm]
Shapey” y*<10
Pi0 Mass 129.98<m<139.98 [MeV /c?] 7 Quality
Differece of two Pi0s -5<my — my<5 [MeV /c?]
Klong Vertex 2500<VTZ<5000 [mm] K? Quality
1st Vertex y* Y <4
2nd Vertex y* Y- >10
Klong Pt p: <40 [MeV/c]
Dalitz Cut Graphical Cut Kinematic Boundary

* Rejection of events
located outside
boundary

x10°
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Reconstruction variables

e Lol GammaEAIICut — KLPTAIICut
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* All selections are applied
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K, Vertex Time

_L
ToF =3

L : path length of photons
TVTZB = Tg.rel - TOF
Tyrz, = Teg - TOF

TVTZB = TVTZC

ks

* Estimation of decay time of K, using Barrel
Detector and Csl Detector independently.

— With clean selection of Y signal



Normalized by height of distributions

TVTZB'TVTZC
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 Deposited energy on barrel
affects timing resolution
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*MeV

C

Entries 12177 Entries 18586
Mean 10.56 Mean 10.6
RMS 0.5203 RMS 0.5486
x? / ndf 8.212/10  ¥2/ndf 11.27 /11
Prob 0.6081 Prob 0.4213
Constant 1170+ 15.6 Constant 1612 +17.4
Mean 10.54 £0.00  Mean 10.58 +0.00
Sigma 0.3944 + 0.0057 Sigma 0.4426 +0.0055
Entries 43585
Mean 10.67
RMS 0.7545
x2 / ndf 13.98 /15
Prob 0.5267
Constant 2710+19.8
Mean 10.66 +£0.00
Sigma  0.6117 +£0.0057

Tyrz,~Tyrz =Offset

3(Offset) = | T2, + 572,



Timing Resolution of Barrel

June 2015 data Nov 2015 data
— 2 xZ 1 ndf 5.182/8 || »*/ndf 1.643/8 |

2 Prob 0.738 Prob 0.9901

= po ~0.002616 +0.02743 || PO 0.00555 +0.0222

b;1 8 pi 2.157+0.1286 || pi 2.083 +0.1081

16 June 2016 data

p : %2 1 ndf 6.692/8
1 Prob 0.5702
G — + 1.4 po 0.007453 +0.03715
VTZ _— 0 Edep p1 2.072 +0.1631
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* Function for
] ] 0.6 \:\H
consideration of .- R e —
photon statistics "\ . .. ... .. ... .

Deposited energy on Barrel [MeV]

e Consistent result between
M.C. and data for MB

* Understanding discrepant
result for IB is ongoing
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Back-splash event

Barrel

Wrong Vertex Tj
Reconstructig Dattrlength of
(red line) Back splash event

(blue line)

ToF,;, =1 KlongVertexPosition-BarrelHitPosition |/c
ToF = | KlongVertexPosition-CslHitPosition |/c +

VTleght
| CslHitPosition-BrrelHitPosition I/c

* Back-splash event identified by looking into ToF



Event property

6y at Csl 5Y at Csl & 1y at Barrel) 4y at Csl
Emog | s K 3 q g K —>3® B [ o K,

Hit Position on Barrel

Tyrz,-Tyrz [ns]

* In 6Y analysis, all Ys are
detected at Csl

| K |
* |In 5Y analysis, 5Ys are detected ack splash even

at Csl with 1y at Barrel

* In 4y analysis, 4Ys are detected 5Y+1Y X 0
at Csl Y 0 O

— Back splash event
— Ys from K — 3n°
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Get Centre & Set Veto window

Black : 10MeV Veto window

- h Red : 1MeV Veto window
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Summary

* Reconstruction of KL3piO using Barrel detector
and Csl is done
— With x% uncertainty

* Inner Barrel has superior time resolution in

low deposited energy region

— Trying to understand discrepancy between M.C.
and data

* New Veto cut recovered 62% KL3piO from old
Veto cut



