
New	detectors	for	(n,cp)	
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1	Gigi	Cosen+no	-	nTOF	mee+ng				
24	Aprile	2020	



neutrons	

Annular	silicon	strip	detector	for	(n,cp)	measurements	

neutrons	

target	

Silicon	strip	detector	

2	Gigi	Cosen+no	-	nTOF	mee+ng				
24	Aprile	2020	



neutrons	

Annular	silicon	strip	detector	for	(n,cp)	measurements	

neutrons	

3	

Micron	Semiconductor	

Thickness:	300	μm	
Outer	Diameter:	96	mm	
Central	Hole:	46	mm	
No	of	Rings	(Junc+on):	16	
No	of	Elements	(Junc+on):	64	
No	of	Sectors	(Ohmic):	16	
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Two	detectors		for	telescope	configura9on	

Par6cle	Discrimina6on	
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Two	detectors		for	telescope	configura9on	

Annular	silicon	strip	detector	for	(n,cp)	measurements	
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Annular	silicon	strip	detector	for	(n,cp)	measurements	
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Par9cle	discrimina9on	by	rear	side	injec9on	mode	

The	charge	collec+on	+me	affects	the	shape	of	the	signal	
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Par9cle	discrimina9on	by	rear	side	injec9on	mode	
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Tp	 Tα	

output	preamplifier	

The	charge	collec+on	
+me	depends	on	E,Z,A.	
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Pulse	Shape		

(A,Z)	

If	

ü  Injec+on	in	the	rear	(ohmic)	side	
ü  High	E	field	gradient	(low	overvoltage)	
ü  High	E	uniformity	–>	neutron-transmuta+on-doped	silicon	(NTD)	

Par9cle	discrimina9on	by	rear	side	injec9on	mode	
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Par9cle	discrimina9on	by	rear	side	injec9on	mode	

Current	signal	by:	

•  fast	current	amplifier		

•  deriva8ve	of	the	charge	signal	

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

200μm	silicon	detector	in	rear	(ohmic)	side	injec9on	mode		

Alpha	energy	threshold	2	÷	3	MeV	
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Par9cle	discrimina9on	by	rear	side	injec9on	mode	

Current	signal	by:	

•  fast	current	amplifier		

•  deriva8ve	of	the	charge	signal	

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

200μm	silicon	detector	in	rear	(ohmic)	side	injec9on	mode		

Alpha	energy	threshold	2	÷	3	MeV	
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Par9cle	discrimina9on	by	rear	side	injec9on	mode	

Current	signal	by:	

•  fast	current	amplifier		

•  deriva8ve	of	the	charge	signal	

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

200μm	silicon	detector	in	rear	(ohmic)	side	injec9on	mode		

Alpha	energy	threshold	2	÷	3	MeV	
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DT5751		
10	bit	-		1	GS/s	–	4	channel	

Test	preliminari	per	messa	a	punto	soNware	PSA	

Silicon	detector	(aged)	

α	source	

charge	preamp	
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The	LNS	Pulse	Shape	Analysis	program	

Ipulse	

Signal	-	Baseline	
Rise	6me	(20%	-	80%)	=	174	ns		

IMax			

Preamplifier	

Deriva6ve	
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The	LNS	Pulse	Shape	Analysis	program	

Ipulse	IMax			

Preamplifier	

Deriva6ve	

Trapezoidal	
Filter	
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preamp	output	 trapezoidal	filter	
output	

Gli	speRri	(Junc9on	side)	
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Detectors	at	LNS	

Micron	Semiconductor	

•  Thickness:	300	μm	

•  Outer	Diameter:	96	mm	

•  Central	Hole:	46	mm	

•  No	of	Rings	(Junc+on):	16	

•  No	of	Elements	(Junc+on):	64	

•  No	of	Sectors	(Ohmic):	16	
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NTD	Silicon	detector	-	Single	PAD	
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Fase	2	

•  Messa	a	punto	del	so[ware	di	analisi	con	ulteriori	misure	alpha	–	silicio	NTD	3x3cm2	

•  Discriminazione	3H	–	alpha	con	sorgente	di	neutroni	e	6LiF	layer	

•  Realizzazione	PCB	per	il	rivelatore	anulare	

•  Test	con	rivelatore	anulare	e	sorgen6		
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Gli	speRri	(ohmic	side)	
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Trapezoidal	filter	-	Convolu+on	

Original	
signal	

Bipolar	
filter	

Trapezoidal	
output	
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Signal	without	background	
calcula+on	

s(i)=v(i)	-	PolynomialCurveFiger(i)	
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Trapezoidal	Filter	

Original	
signal	

Derived	
signal	

Trapezoidal	
filter	

Rise	+me=	
82.01		

Ampl=	
-21809.0		

M=200	
k=400	

Ampl=	
-20459.0		
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Trapezoidal	Filter	
s(n)=s(n-1)+v(n)-v(n-k)-v(n-l)+v(n-l-k)	
where	l=k+m		
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Lettura del file di input 

Calcolo della derivata 

Tag dei segnali 
tramite il superamento 

della soglia sulla derivata 

Calcolo baseline 
e sottrazione 

Ricerca del minimo nel 
segnale-baseline 

Calcolo del rise time 

Analisi con filtro 
trapezoidale 

Estrazione delle informazioni 
sulla derivata (last zero, 
MinX e MinY, integral..) 
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