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Outline

— Replay engine changes
— Particle identification
— HDC resolution

— Data summary



Replay change summary

HKS drift chamber

Changes made:

-Start time calculation=>resolution,
chi2
-Inefficiency of space point

selection = less reconstructed
tracks

-Calibration of HDC plane position

-Calibration of drift time to drift
distance map
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Replay change summary

Enge drift chamber

Changes made:
-Start time calculation—=>resolution, chi2
-multiplicity
-Calibration of drift time to drift distance map
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PID tools

-Changes of position and slope parameters of AC
and WC
-Recalibrated HKS hodoscopes
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Particle identification

* Goal:
— Maximize number of surviving kaons
— Get the cleanest possible sample

 PID tools:
— Aerogel Cerenkov
— Water Cerenkov
— Particle beta
— Coincidence time

e PID analysis:
— Beta spectrum

— Coincidence time
— A, X events



Aerogel Cerenkov

* Performance of Tubes and layers varied
* Normalize AC number of photoelectrons with unbiased (pion) events
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Water Cerenkov

* Performance of Tubes and layers varied

* Normalize WC number of photoelectrons with kaon events

If multiple WC segments on particle trajectory, first normalize each tube signal and then sum them

together
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Particle beta

* for PID difference between time of flight beta and beta reconstructed is used
* Fluctuations in time of flight beta on run to run basis were noticed (left fig)
* There is linear correlation between pion and kaon offset (right fig)
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PID with beta spectrum

* Impose PID cut on AC, WC

* Fit beta spectrum with three
functions for proton, kaon and
pion events

* Extract number of kaons, protons
and pions

e Calculate kaon survival rate, proton
and pion rejection for the set of
cut conditions (X,c, Xyc,Xp)
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PID with coincidence time

* Impose PID conditions (X,c, Xyc,Xp)
* Fit coincidence time with 9 Gaussians

* Extract number of kaons
1 Y
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PID with coincidence time

* Apply AC, WC and beta cuts
on coincidence time
distribution

e Fitit with 9 Gaussians

e (Calculate number of events
in each peak

survival [%]
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PID analysis on CH2 data

e (CH2 datais used in the spectrometer calibration

* Inthe calibration important are:
— Number of A,X events
— good S/Aratio
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HDC resolution — focal plane variables

* Monte Carlo simulation with real data reconstructed tracks and residual
distributions
— Use real data HDC information
— Simulate drift distance errors by using residual distribution

e Simulate HDC information v e i
* Reconstruct trajectories |
* Calculate errors of the focal | B |
plane variables (X,Xp,Y,Yp) |
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HDC resolution — reconstructed momentum

* Momentum is reconstructed from focal plane variables
* Obtained momentum resolution 210 (12) keV
 Expected 180 keV
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Vlomentum resolution across focal plane
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Correction factors-drift chambers

EDC Tracking Efficiency %]
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 EDC and HDC tracking efficiency

e Discard tracks with high Chi2
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EDC Tracking Efficiency ="MYNR
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Data summary

Target | Data Set | Beam Charge Current Trigger srouping Runs
[mC] Ave [pA] ENGE®1X®2X®

CH, #1 149.99 1.44 WC(TaB)®AC(T @ B) OFF 55838-56163
#2 246.24 1.38 WC(TeB)2AC(T @ B) ON 56283-57334

Lig #3 2543.6 21.0 IY@WC(TaB)eAC(T @ B) ON 60623-61035
Liz #4 3764.6 25.2 1Y@WC(TeB)RAC(T @ B) ON 60235-61065
#5 2267.2 17.9 WC(TeB)2AC(T @ B) ON 56476-57528

Beg #5 9.5 18.9 WC(TeB)®AC(T @ B) ON 57529-57538
’ #5 6.8 17.2 WC(TaB)2AC(T @ B) ON 57542-57545
#6 1311.8 18.0 IY@WC(TaB)2AC(T @ B) ON 59316-59800

Bio #7 3248.2 26.3 1IYeWC(TaB)eAC(T @ B) ON 60812-60961
#8 499.4 13.2 WC(TaB)2AC(T @ B) OFF 55911-56230

#8 19.4 16.7 WC(TeB)®AC(T @ B) OFF 56229-56230

#9 187.0 11.3 WC(TeB)2AC(T @ B) OFF 56231-56278

Cia #10 6046.5 22.9 WC(TeB)2AC(T @ B) ON 56355-57200
#11 1130.7 19.6 WC(TeB)AC(T @ B) ON BTHAT-5T727

#12 646.3 20.4 1IYeWC(TeB)eAC(T @ B) ON 57729-58409

#13 6223.1 23.4 IYaWC(TeB)eAC(T @ B) ON 58410-60561

#14 2648.7 16.7 IYeWC(TeB)eAC(T @ B) ON 57249-58394

Siog #15 8542.2 11.3 1YeaWC(TeB)2AC(T @ B) ON 58720-59869
#16 2650.0 16.2 IY@WC(TaB)@AC(T @ B) ON 59995-60756

Vi1 F#17 779.0 13.1 IY@WC(TaB)eAC(T @ B) ON 60026-60418
Ygg #18 585.7 10.8 1Y@WC(TeB)RAC(T @ B) ON 60063-60439

Pbaps #19 IYeWC(TaB)eAC(T @ B) ON

TABLE 2.11: DATA ACQUISITION SETTINGS DURING THE E01-011 EXPERIMENT.

Target | Thickness | Beam Charge Note

[mg/cm?] (mC]

CH, 460 366.3 for mass calibration

Lig 164 2545.1 production

Li; 189 3828.7 production

Begy 188 3657.8 production

Big 114 3249.1 production

Cia 100 14940.8 for mass calibration

and production

Sigg 65 13859.8 production

Vi 59.6 779.0

Yo 56 5H85.7 for QF rate study




Summary

Thanks to HKS/HES collaboration | successfully defended my
thesis!!!

My thesis:

* Detailed description of analysis

* Detector performance and efficiencies
* PID cut efficiencies

* Cross section



