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In-situ Method for Building Basis

Determination of hit coordinates of gamma interactions directly
from the experimental signals without requiring the basis from
simulation or scanning device.



Introduction

oeo

[e]
000000

In-situ Method Applied on Source Data @ GANIL

Apply on €680 In-beam Data

In-situ Method Using Calculated Signals
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In-situ Method Using Scanned Data
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Flow Chart

Monte Carlo Geant4 Simulation

Energy, x, y, z positions and hit segment. = The distribution of
hit positions (r, ¢, z).

60Co Source Measurement

0Co source pulses. = Distribution of raw estimators (a function
of pulses related to hit locations).

Coordinates Determination

Hit positions determined by the correlation between raw estimators
and hit locations.
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How to Build the Basis? %°Co Centered Source=-2nd ¢
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Examples of the Bases
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Estimated Distribution from Experimental Traces
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Apply on €680 In-beam Data

987y 2+ @ 1223 keV from €680 data

Perspective
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Replay with the Same Procedure but Different Basis between ADL

and Exp Base

Case Width Area Counts in Whole Spectra
ADL 5.1(6) 392(28) 36463
Exp Base with XTalk 5.7(5)  390(30) 36241
Exp Base without XTalk  6.7(7)  389(37) 36382
SegCenter 8.7(18)  411(35) 34207




Introduction
000

In-situ Method Applied on Source Data @ GANIL

[e]
000000

Apply on €680 In-beam Data

hit Distribution with ADL and Exp Basis
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Apply on €680 In-beam Data Perspective

PSA Comparison with One Segment Fired Events
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Perspective

Summary

e Why does it work better with CrossTalk for Experimental
Basis?

e Direct Method gets more statistics than Grid Search after
PSA actor for one segment fired events

e Combine Grid Search and Direct Method
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Thank You!

Working Group: Hongjie Lit, Joa Ljungvall?, Caterina
Michelagnoli®*, Emmanuel Clément!, Jérémie Dudouet*,
Arceli Lopez?, Pierre Desesquelles?, and Gilles de France!
[1] GANIL, Caen, France.

[2] CSNSM, Orsay, France.

[3] ILL, Grenoble, France.

[4] IPNL, Lyon, France.



Direct Comparison with One Segment Fired Events

trackEDC {nbSeg==1}

New

Counts/keV
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Prep Data for PSA 4.6(3) 162(16) 36538  2.0(4) 2.11(22) 2.8(3
ADL No Tracking ~ 5.5(5) 143(16) 32817 Fail Fit  4.0(6) 3.9(5)
ADL AfterTrack 5.4(4) 164(41) 28610 Fail Fit 4.1(6) 4.1(5




timestamp*10*(-10) {nbSeg==1}
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Validate the Method with ADL Signals:
2mmx2mmx2mm grid size

Correlation between the Coordinates and its Raw Estimators
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Validate the Method with ADL Signals:
2mmx2mmx2mm grid size

Correlation between the Coordinates and its Raw Estimators
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Coordinates Determination from ADL Simulation Data
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