New detectors for (n,cp)
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Micron Semiconductor

Thickness: 300 um

Outer Diameter: 96 mm
Central Hole: 46 mm

No of Rings (Junction): 16

No of Elements (Junction): 64
No of Sectors (Ohmic): 16
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Particle Discrimination
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Particle discrimination by rear side injection mode INFN
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Particle discrimination by rear side injection mode
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v’ Injection in the rear (ohmic) side
v' High E field gradient (low overvoltage)
v" High E uniformity —> neutron-transmutation-doped silicon (NTD)
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nTOF

D. Mengoni et al, NIM A764 (2014) 241-246
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nTOF

200um silicon detector in rear (ohmic) side injection mode
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\% Test preliminari per messa a punto software PSA INFN
n

Istituto Nazionale di Fisica Nucleare

a source

‘//.\,\

charge preamp
Silicon detector (aged)

DT5751

10 bit - 1 GS/s — 4 channel

Desktop Digitizer
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Istituto Nazionale di Fisica Nucleare

NTOF The LNS Pulse Shape Analysis program @

Preamplifier

Derivative
|

pulse

Last zero i Integral
x: 724 x:1070 y:-17363  x: 1537 -6314102

Signal - Baseline

Rise time (20% - 80%) = 174 ns
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NTOF The LNS Pulse Shape Analysis program @
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\N Detectors at LNS @
nTOF Istituto Nazionale i fisica Nucleare

NTD Silicon detector - Single PAD

Micron Semiconductor

e Thickness: 300 um

* Outer Diameter: 96 mm

* Central Hole: 46 mm

* No of Rings (Junction): 16

* No of Elements (Junction): 64

* No of Sectors (Ohmic): 16
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—> Fase2 @

n I OI Istituto Nazionale di Fisica Nucleare

* Messa a punto del software di analisi con ulteriori misure alpha - silicio NTD 3x3cm2
» Discriminazione 3H — alpha con sorgente di neutroni e °LiF layer
* Realizzazione PCB per il rivelatore anulare

* Test con rivelatore anulare e sorgenti

Gigi Cosentino - nTOF meeting
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nTOF
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Signal amplitude with filter

Gli spettri (ohmic side) @

Istituto Nazionale di Fisica Nucleare

Signal total charge

I

|
1800

L
1900

20

Resolution

L
00

0.12

0.1
0.08
0.06
0.04

0.02

9
8
7
6
5
4
3
2
1
H’_‘H ><103 5% HH H H |1’ H . [— HPT . . X103
2100 5200 5300 00 5500 6000 6500 7000 7500
Amplitude (bit) Charge (bit)
Resolution for each peak
8 + Filter N
- e Charge
L °
B +
_— [
| + [ ]
: ‘ L L | L L ‘ L ‘ | L L
1 1.5 2 2.5 3

Gigi Cosentino - nTOF meeting

24 Aprile 2020 Peak number 20



Trapezoidal filter - Convolution
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Amplitude (ch)
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Signal without background
calculation

s(i)=v(i) - PolynomialCurveFitter(i)

(int i= 1 - ;1)
((XYChart.Serzes) .getData().get(2)).getData().add(new XYChart.Data(i, bestFit[1]*i+bestFit[0]));
.put(1, bestFit[l]*i+bestFit[0]);

( i=start; i<2*stop-xmin; i++){
Double snew=0.0;
(i<((XYChart.Series) .getData().get(0)).getData().size())
snew=(Integer)((Data)((XYChart.Series) .getData().get(0)).getData().get(1)).getYValue()-

((XYChart.Series) .getData().get(0)).getData().add( XYChart.Data(i, snew));

Gigi Cosentino - nTOF meeting
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Trapezoidal Filter

Original Rise time=
signal 82.01

Ampl=
-21809.0

Ampl=
Trapezoidal -20459.0
filter ” ™




Trapezoidal Filter

s(n)=s(n-1)+v(n)-v(n-k)-v(n-1)+v(n-I-k)
where |=k+m

(1<2*k+m){
s.add(0.0);
((XYChart.Series) .getData().get(0)).getData().add( XYChart.Data(1, 0));

{

val=s.get(i-1)+Integer.parselInt(arr[i])-Integer.parselnt(arr[i-k])
-Integer.parseInt (arr[i-k-m])+Integer.parseInt(arr[i-m-2*k]);
s.add(val);

((XYChart.Series) .getData().get(0)).getData().add( XYChart.Data(1, val));
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Start

Min Stop

x:1070 y:-17363  x:1537

-6314102
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Analisi con filtro

[Lettura del file di inputl (um trapezoidale

g

Calcolo della derivata

g

Tag dei segnali Estrazione delle informazigni
ramite il superamento - sulla derivata (last zero,
della soglia sulla deriva‘a MinX e MinY, integral..)

g

Calcolo baseline
e sottrazione

l

ricerca del minimo ne

segnale-baseline

l

Calcolo del rise time
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