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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.

Perspective
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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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Perspective

Coordinates Determination from ADL Simulation Data

Estimated x (mm)

Estimated z (mm)

0] 700
30
600
50 E
10 H
o 00 g
k|
E
10 00 G
20| I I
u Meany -0.000910¢ |88 100 Meany 004449
SDevx 1002 StiDevx 18
| | | | | | | [suoery oo [ |, S0 Devy
%50 40 -30 -20 -10 0 10 20 30 40 50 20 30 40
x (mm)
o 1000 14000 —— x-xFullEst
o """ —— y-yFullEst
H 800 —— z-zedFullEst
0] I I
60 |II 1. E E o:17
600 5 8000
50 € L o:17
3 £
40| 600
a00 O 0,15
30| E
400
20 Enties 47650 £
Mean x 503 200
10l Meany 49.98
StdDevx 2542
) | |, [stdoevy 2524 | C | |
o 6 70 8 9 100 S5 -10 -5 [ 5 10 15

Diff (mm)




Introduction In-situ Method Applied on Source Data @ GANIL Experimental Basis Applied on €663 In-beam Data Perspective
000 [e]

000
@00000

How to Build the Basis?

Seg0 _
Entries 280922 2000
Mean 31 E
StdDev  6.159 1800
1600
E —— A6: |xP+y? 1400~
e F E
E5000— 1200[—
o E 2 E
S E 5 =
£ 4000 §1000E
g E E
o E 800[—
3000 E
E 600/~
2000 =
E 400[—
1000 200
E | 0 I | | I £
5 10 15 20 25 30 35 40 45 5( 71%000 -8000 -6000 -4000 -2000 0 2000 4000 6000 8000 10000
r (mm) Traw Estimator
50 T T T T T T T T T
a5 L =
0t a1 rCorrelation K
L ]
€ 30t ]
E sl 1
et
20 - 1
r ——F i
10 R

-10000 -8000 -6000 -4000 -2000 O 2000 4000 6000 8000 10000
fRaw Estimator



Introduction
000

o
000
0@0000

How to Build the Basis?

In-situ Method Applied on Source Data @ GANIL Experimental Basis Applied on €663 In-beam Data

Perspective

2500)

2000)

Seg0
Entries 280922
Mean  0.2802
Std Dev. 175 6

Counts
8 8 &

0

|
40

a
|

0.0278

¢ Correlation
.

0.2 0 02 04

PRraw Estimator

Seg

= — A Enties 4042
E Mean

o~ — A4 StdDev 05345
E —— A6

30—
Tl | | | | I I I
1 08 -6 04 -02_ 0 02 04 08 1
[



Introduction
000

In-situ Method Applied on Source Data @ GANIL Experimental Basis Applied on €663 In-beam Data

o
000
00e000

How to Build the Basis?

Seg00

12000}

10000}

8000

6000

Counts/0.5mm

4000}

2000

Perspective

Seg0

— Al
— A2
—A3
— A4

A5
—— A6

g
EaassaEaEt

10 20 30 40

50
z (mm)

z (mm)

Zaaw Estinator

60 70 80 90 100 % 3 2
100 T T T T T
z Correlation A
80 | A, 4
RS
60 A 4

1

2

2
ZRaw Estimator

e



Introduction In-situ Method Applied on Source Data @ GANIL Experimental Basis Applied on €663 In-beam Data Perspective
000 [e]

000
[e]e]e] lele]

Examples of the Bases

14

—— r=37mm

12

0.8

p

0.6

z

0.4

0.2

N Y A I A
CO A1 A2 A3 A4 A5 A6 B1 B2 B3 B4 B5B6 C1 C2 C3 C4 C5C6 D1 D2 D3 D4 D5 D6 E1 E2 E3 E4 E5 E6 F1 F2 F3 F4 F5 F6




Introduction In-situ Method Applied on Source Data @ GANIL Experimental Basis Applied on €663 In-beam Data Perspective
000 [e]

000
0000e0

Examples of the Bases

1o ) A A s

"7"© COALA2 A3 A4 A5 AG B1 B2 B3 B4 B5 B6 C1 C2 C3 C4 C5 C6 D1 D2 D3 D4 D5 D6 E1 E2 E3 E4 E5 E6 F1 F2 F3 F4 F5 F6



Introduction  In-situ
000 o

Method Applied on Source Data @ GANIL Experimental Basis Applied on €663 In-beam Data Perspective

000
00000e

Examples of the Bases

0.8

0.6

0.4

0.2

||
|

%

P [ I I A
COA1 A2 A3 A4 A5 A6 B1B2B3B4B5B6C1C2C3C4C5C6D1D2D3D4D5D6E1E2E3E4ES5E6FLF2F3F4F5F6




Introduction  In-situ Method Applied on Source Data @ GANIL Experimental Ba:
000 [e]

Applied on €663 In-beam Data Perspective

Estimated Distribution from Experimental Traces

First Ring Second Ring Third Ring

e 11160 |0
wf- eanx 003822

Meany  0dsee L85
20b spex 1583 [0 superx .l
supeny 1573 Supevy 1888
20E 100 500
10
z 00 00
£ of
Z10E- 00 300
“20F 00 200
—aof-
00 100
-aof-
-0 -5l st o
0 30 20 10 0 10 20 30 40 50 40 30 20 10 0 10 20 30 40 50 40 B0 20 0 0 10 20 30 40 50
X (mm) X (mm) X (mm)

Forth Ring Fifth Ring Sixth Ring




Introduction In-situ Method Applied on Source Data @ GANIL Experimental Basis Applied on €663 In-beam Data Perspective
000 [e]

[e]e]e}
000000

64Ni 2+ @ 1346 keV from e663 data
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Test Doppler Correction Ability with Other In-beam Data

e AGATA @ Compact Position
e Pure v Spectroscopy Data instead of Lifetime Data
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spectrum | LP width | RP width | LP E (keV) | RP E (keV)
ADL | 6.6(21) | 47(1.1) | 1336(4) 1345(3)
x+2 | 6.1(20) | 4.4(0.9) | 1335(3) 1345(3)
x+4 | 7.1(2.3) | 46(1.2) | 1336(3) 1345(3)
x+5 | 6.9(2.5) | 4.6(1.1) | 1336(4) 1345(3)
y+2 | 7.0(3.0) | 4.6(1.4) | 1336(3) 1345(3)
z+1 | 7.3(16) | 4.8(0.9) | 1336(3) | 1345(3)
z+2 | 7.1(2.3) | 4.4(1.5) | 1336.5(20) | 1345.7(21)
21 | 62(22) | 45(1.2) | 1335(3) 1345(3)
22 | 6.7(24) | 46(1.3) | 1335(3) 1344(3)
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