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K, — n’7°7° Reconstruction
Using 5Y on Csl and 1Y on Barrel

Ki, — m°7%7% decay samples with 5Ys on Csl and 1Y on Barrel
Reconstruction of 27130 from 4Ys on Csl

1Y Reconstruction from hit information on Barrel (timing and
segment ID)

Reconstruction of the last 7'[0 from ‘1Y on Csl and 1Y on Barrel 2



Vertex estimation from 2pi0
Reconstruc_tion

Blue : 4g
Green : bg

Arbitrary

 Behavior of Vertex Chi2
In 5g Is same as 4g

* Chi2 Cutin 5gis not so
effective as 4g
— 90% bad pair with 5thY
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e Dalitz Cut

— Graphical cut
about phase space
of three body

decay

Dalitz Cut
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Cuts

Klong Vertex

Gamma Energy on CSI
Distances btw gammas
Fiducial distance
Chi2_1st

Chi2_2nd

ShapeChi2

1 Pi0 mass
“ Difference btw 2pi0
. Mmass

. Klong Pt

Dalitz Cut

Bad Pair

Selected region Ratio

2500<VTZ<5000 [mm]
100<e<2000 [MeV]
D>175 [mm]
150<r<900[mm]
Chi2<4

Chi2>10

Chi2<10

Mass difference<5MeV
Mass difference<5MeV

Pt<40[MeV/c]

“Minimum Cut



Match of Y

GenEndPos_Z — Klong Vertex Hit
<€

Y Incident
position

K, Decay Position
6148mm

* Calculation of incident e
position of Ys onditions Match Ratio Ba Pair

— IncidentPosition — GammaPos  Nocut 79% 50%
* One to one match for 5g Minimum Cut ~ 97.7% 35%

— Match Ratio Min. Cut + Pt~ 98.0% 23%

— Match for checking status of All Cuts 98.2% 6%

pi0 pairing



Veto Detectors

Veto Conditions ¢ [ | )
c L Blue : Reconstructed events
(O]
30ns 0.25 [MeV] B Black : All cuts + Veto
NCC 40ns 2 [MeV] i
CCO03 40ns 3 [MeV] C L |
BCV 50ns 0.5 [MeV] oL
OEV 70ns 2 [MeV] -
BPCV 30ns 2 [MeV] 10 =i o,
0 5 10 15 20 25 30
. > T Decay Mod
* After applying all Cuts, st o, f )
. o [
— ~1% Dalitz Decay Event £ K *
K — 7% remain. 2%
. > [ Black: Run62
e After using Detector Veto, g slue:runss
0.0 0O tC!D - MC : KL3pi0GenMC
— Only Ky, —» 777" events ®» CV NCC CCO03 BCV OEV BPCV

remain. (Decay Mode = 3)

D




Variables after all cuts
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* Reduced bad pair ratio to the
6% level.

— With ignored 1.8% data
e Clean Mass distribution

* Clean selection of Y which goes
to Barrel
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K, Vertex Time

_L
ToF_E

L : path length of photons

Tyvrz, = Tgarre - TOF

Barrel

KL

Tyrz, = T - TOF

TVTZB = TVTZC

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

— With clean Y going to Barrel



Spectra. & Fitting

| S S S S
- *Run64 HJ T [ 2<Epperd Entries 27426 Entries 32418
o BY Mean 11.36 Mean 10.86
[ R G —— 8<Bpensited<10
0.8kt T T | - | RMS 1.953 RMS 1.298
- G| 14<Bogpeqec<18| | x2/ ndf 0.05763 /37 %2/ ndf 0.05593 / 37
I | — 20<E,,,<22| | Prob 1 Prob 1
() S —— ,,,,,,,,,,,,,,,,,,,, e T Py Constant 0.9522 +0.2389 Constant 0.9767 £0.2610
- 1 Mean 11.06 £ 0.53 Mean 10.73 £0.27
- Sigma 1.617£0.711 Sigma 1.113 +£0.287
Entries 26230
Mean 10.99
RMS 1.139
x2 / ndf 0.1437 /37
Ny Prob 1
G_ . T T e Constant 0.9842 + 0.2691
6 8 10 12 14 16 18 Mean 10.84 +0.23
Tvrzg Tz, I0S] Sigma  0.9409 + 0.2025
* Fitted with Gaussian T.— -T... =Offset
— Mean : Offset ViZg "VTZ,

— Sigma : Time Resolution affected by Csl and Barrel  §(Offset) =V ST, + 8T,
* All modules are integrated ° ©
 Deposited energy on Barrel affects Vertex Time Difference distribution



Module consistency
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* Evaluation of Barrel Calibration from Fitting of
Vertex Time Difference distributions

* QOuter Main Barrel has worse quality calibration
— Modification using this Vertex Time Difference?



Resolution of Time Vertex Difference
& Evaluatlon of Barrel Time Resolutlon

Sigma From Gaussian Fitting [ns]
N
T T T T T T T T 1 | I T 1 | 1T 1 | L | L | 11 I
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27 ndf 889/8 |[ »2/ndf 55518
Prob 0.3517 Prob 0.4478
p0 Runb2  o7986+00474 || po  RUNBA  (5681+0.03248
pi 4871+ 0.63 || pi 6.222 +0.4947 |
27T ndf 12.01/8
Prob 0.1506
Run69 MB po  Run69 IB 0.7 +0.02048
p1 2.624 +0.1719
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* P, presents resolution from other terms(Mainly Csl?)
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Vertex Time Difference at gb Analysis
* As 5g+1g analysis, Vertex time ighest energy
differences could be calculated at selection (Red cross)

g6 analysis. 7
— Gamma which has highest energy , :
among 6 gammas is selected as 6t —
Data Set N —
ga mmad Sigma of Gau55|an | :
" Rune2 L .
1 681[ns] g
...................... S
Tyrz -Tyrz =Offset
EMC 00000000 “ @
; 2,254[ 5] 1o T\,Tzﬁm Tyrz = Offset

* Isit reIate to fit parameter Py?



Incident Gamma Energy [MeV]
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Comparison with MC
Vertex Time Difference

Module consistency Energy distribution vs time resolution



Comparison with MC
Sampling Fraction check

No Reflector in MC



Summary

 5g+1g analysis is done with 6% mis-pairing of
pi10s
— We can choose gamma incident barrel events

* Time Resolution of Barrel with the function of
energy deposit is firstly evaluated

— The energy-independent term of Barrel time
resolution is ignored

P2

Edep

— We can check Quality of Barrel Calibrations through
6t gamma.

* Sampling Fraction

GBarrel = P1 +



Back up



Y[m]
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Online Histogram

Orig PiOMom : (-22.316029,-26.680918,1519.036621) / Reco PiOMom : (-12.131899,-9.268894,1485.813965)
Orig PiOMom : (3.674011,-6.299641,805.550903) / Reco PiOMom : (8.917404,4.805401,817.211792)

“im

Orig VTZ : 4339.895101 Reco VTZ : 4348.650391
1st chi2 : 1.810908 2nd chi2 : 123.828476
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Phase space in 6g

Dalitz_13_23

Dalitz_12_23
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hVertexTimeDiff
Entries 13225
Mean 1.105
RMS 2.71
x2 / ndf 11.81/12
Prob 0.4607
Constant 5425+ 8.8

Mean 0.2583 + 0.0530
Sigma 1.661+ 0.085
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hVertexTimeDiff
Entries 26603
Mean 0.9183
RMS 2.597
x2 / ndf 27.75/12
Prob 0.006015

Constant 1227 £ 13.7
Mean 0.1592 + 0.0229
Sigma 1.383 + 0.034
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6g Vertex Time difference

e hVertexTimeDiff
2000 Entries 48458
1800 f— Mean 0.9409
1600 ;— RMS 2.641
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400~ Sigma 1.471+ 0.031
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- hVertexTimeDiff
350 Entries 10759
300— Mean 1.531
osoF- MC RMS 2.943
= x2 / ndf 24.47 | 22
200[—
= Prob 0.323
150 — Constant 354+ 58
100— Mean  0.9207 £ 0.0447
50:_ Sigma 2.254 £ 0.076
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