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Outline of the presentation:
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- SECTION 1: PSA software 
- SECTION 2: BC501A response with sources for preliminary studies on n-g discrimination
- SECTION 3: preliminary study of BC501A and BGO response with beam data 

n_TOF setup



1.PSA (Pulse Shape Analysis)

PSA = Software for signals identification: raw data               .root file
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Main Variables:
TOF

Amplitude
Area

FWHM
FWTM

Risetime
…Setting different parameters inside «UserInput.h» file

And others

From one week:
Area Fast and Area Slow



1.PSA (Pulse Shape Analysis)
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Main Parameters:
STEP SIZE
EXPANDED PULSES
BASELINE OPTION
AMPLITUDE OPTION
AMPLITUDE TRESHOLD   
AREA/AMP.  LOW THR. 
AREA/AMP.  HIGH THR. 
SIGNAL WIDTH LOW THR. 
SIGNAL WIDTH HIGH THR. 



2.BC501A detector characterization with sources n/ g
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Goal:
n/g discrimination

Sources' categories : 

Eg En

AmBe 4.4 MeV Da 1.0 a 10.0 MeV

AmBePb 4.4 MeV Da 1.0 a 10.0 MeV

Y88 0.898 MeV - 1.836 MeV

Cf252 Da 0.003 a 15.0 MeV

Cs137 662 keV
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Summary

Sources HV Runs

Cs 1700 921214

AmBe 1400 921399 - 921412

AmBe 1600 921240 - 921247 || 921286 - 921287 || 921380 - 921398

AmBe 1800 921215 - 921239

AmBe 2000 921270 - 921285

AmBe-Pb 1400 921413 - 921437

AmBe-Pb 1600 921326 - 921379

Y-88 1400 921438 - 921451

Y-88 1600 921288 - 921296

Y-88 1800 921297 - 921308

Y-88 2000 921309 - 921316

Cf-252 1400 921646 - 921654

Cf-252 1500 921639 - 921645

Cf-252 1600 921634 - 921638

Cf-252 1700 921630 - 921633 || 921655 - 921659

2.Summary of calibration runs



2.Check of the detectors’ BC501A response
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Superimposition of 5 amplitude spectra for Y1600

0.898 MeV
1.836 MeV

0.898 MeV
1.836 MeV
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2.Calibration at 1800V 
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AmBe_1800 Compton Edge Eg=4.4 MeV Cs_1800 Compton Edge Eg=0.662 MeV

Y_1800 Compton Edge Eg=0.8 MeV Y_1800 Compton Edge Eg=1.8 MeV

From amplitude
spectrum

Fit at the peak

𝐶. 𝐸 ~µ + 
2.35 𝜎

2

(Whole amplitude
spectra in 

BACKUP SLIDE)



2.Calibration
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𝐶. 𝐸 ~ p0 + p1 ∙ E

Parameters determined for: 
run AmBe –Y88 – AmBePb – Cf at 1600V

run AmBe –Y88 – Cs at 1800V



2.Plot realized for detector 1 and detector 2:
• Amplitude spectra

• FWHM (10 ns)

• FWTM (20 ns)

• Risetime (5 ns)

• Area fast

• Area slow
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• Area vs Amplitude

• FWHM vs Amplitude

• FWTM vs Amplitude

• Risetime vs Amplitude

•
𝐴𝑟𝑒𝑎

𝐴𝑚𝑝𝑙𝑖𝑡𝑢𝑑𝑒
vs Amplitude

• Area fast vs Area slow

•
𝐴𝑟𝑒𝑎 𝑠𝑙𝑜𝑤

𝐴𝑟𝑒𝑎 𝑓𝑎𝑠𝑡
vs Amplitude

1 Dim.

2 Dim.

FWTM

FWHM

AMPLITUDE



BC501A: FWTM vs Amplitude– Cs
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Detector 1 Detector 2



BC501A: FWTM vs Amplitude– Y
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Detector 1 Detector 2



BC501A: FWTM vs Amplitude– AmBe
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Detector 1 Detector 2



BC501A: Area/Amplitude vs Amplitude– Cs
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Detector 1 Detector 2



BC501A: Area/Amplitude vs Amplitude– Y
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Detector 1 Detector 2



BC501A: Area/Amplitude vs Amplitude– AmBe

16

Detector 1 Detector 2



BC501A: Area fast vs Area slow– Cs
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Detector 1 Detector 2



BC501A: Area fast vs Area slow– Y
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Detector 1 Detector 2



BC501A: Area fast vs Area slow– AmBe
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Detector 1 Detector 2



3. Data with beam
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Target BC501A det1 [HV] BC501A det1 [HV] BGO [HV] VETOBGO [HV]

Polyethylene 2mm 1700 1700 1300 1100

Aspects of the analyzed data:

Setup:



3.Signals: VETOBGO & BGO
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from Dott. 
R.Zarrella

presentation
(XII FOOT meeting)



3. Data with beam: VETOBGO & BGO
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VETOBGO
BGO

Amplitude vs TOF

100 MeV

10 MeV

900 MeV

1 MeV

100 MeV

10 MeV

900 MeV

1 MeV



3.Signals: BC501A detector1 + VETO1
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from Dott. 
R.Zarrella

presentation
(XII FOOT meeting)



3.VETO
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Detector 1
Detector 2

Amplitude vs TOF

100 MeV

10 MeV

900 MeV

1 MeV

100 MeV

10 MeV

900 MeV

1 MeV



3.BC501A

25

Detector 1 Detector 2

Amplitude vs TOF

100 MeV

10 MeV

900 MeV

1 MeV

100 MeV

10 MeV

900 MeV

1 MeV



Conclusions:

26

• Evidence of particle discrimination capabilities using radioactive 
sources.

• Well-characterized beam data.

Next step:
• Continue to study the signal's area fast and area slow characteristic 

parameters.
• Start introducing coincidence signals in the analysis of beam data.

VERY FAR FUTURE… determine neutron detection efficiency for detectors under study
STAY TUNED



Thank you for your attention
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backup slide

28
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Amplitude spectra

AmBe1800 Cs1800 Y1800
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AmBe1800
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Y1800
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Cs1800



3.BC501A
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Detector 1 Detector 2

Area slow/Area fast vs TOF

100 MeV

10 MeV

900 MeV

1 MeV

100 MeV

10 MeV

900 MeV

1 MeV



3.BC501A
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Detector 1 Detector 2

TOF



3.BC501A
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Detector 1 Detector 2

Energy
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