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Outline of the presentation:

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

n_TOF setup

BC-501As %



1.PSA (Pulse Shape Analysis)

PSA = Software for signals identification: raw data

v

Setting different parameters inside «Userlnput.h» file

DETECTOR DETECTOR DETECTOR 5STEP TIMING MIXED

NAME NUMBER CLASS STI/E FILTER POLARITY
NIKE 1 PSA 10/30 @ 5
NIKE 2 PSA 18/380 (%] 5

And others

- .root file

Main Variables:
TOF
Amplitude
Area
FWHM
FWTM
Risetime

From one week:
Area Fast and Area Slow




Eile Options

Event
41

Maovie
42

Refresh

NIKET [51]
NIKE2 [s1]

HELP!

Save as...
PDF

ROOT
HTML

Exit

Signal | Fit

Data

1.PSA (Pulse Shape Analysis)

Signal Analyzer /fhome/chiara/Documenti/PSA fdatiLAB/run921245_5_s1.raw.finished

Userlnput

Signal - Event 1 Movle 2 (NIKE-2)

31500
31000
30500
30000
29500
29000
28500

Channels

‘|IIII|IIII|IIII|IIII|IIII|IIII|II I

IFEwASTATRN R AT A

10,6306 1063065 106307 10.63075 10.6308

Derivative - Event 1 Movie 2 (NIKE-2)

10,6309
Time [ns]

20000
15000
10000

Channels

~10000
4-15000

5000
e
-5000 g

" | " L L L | " L L " | L
10.63086 10.63085 10.6307 10.63075 10.6308

Clean signal - Event 1 Movie 2 (NIKE-2)

~10.6309
Time [ns]

-1000
-1500
—2000
-2500
-3000

Channels

1II|IIII|IIII|IIII|IIII|IIII|III

10.6306  10.63065

10.63
Time [ns]

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/ vy

E, E,
AmBe 4.4 MeV Da 1.0 a 10.0 MeV
S ' . AmBePb 4.4 MeV Da 1.0 a 10.0 MeV
ources: categories : Y88 | 0.898 MeV - 1.836 MeV
Cf252 Da 0.003 a 15.0 MeV
Cs137 662 keV
sigNeutrons. txt sigGammas.txt
Goal: o b
n/y discrimination | o
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2.Summary of calibration runs

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




Entries/Bunch

2.Check of the detectors’ BC501A response

Superimposition of 5 amplitude spectra for Y1600
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Y 1600 - Ampiezza det=1-sovrapposizione 5 run
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Amplitude (ch)




2.Calibration at 1800V

AmBe_1800 Compton Edge—»Ey=4.4 MeV Cs_1800 Compton Edge —> E,=0.662 MeV

ampiezza det1&det2 ampwe_zza det1&det2
Fit Cs1800

Fit AmBe 1800 hAmp1 " _ hAmp;02914
8 F Entries  1.838363e+07 € 0l ntries .
£ C ean 161e+ = B M 2416
e ;mm I\sdm Dev o 24(:; - E ’_\ Stzagev 660.8 F ro m a m p | Itu d e
i B . spectrum
107° — 10° = ‘:t
E { - +++++++
L | = +
1 *H H {W{ { +++ +
- by 104 H
i :
* C + 4 +‘|'H. +
1078 — L 4 H 4
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18000 20000 24000 26000 28000 30000 150040003506 4000 35064000 4B06 5006 55066000 p

Amplitude(ch)

Y_1800 Compton Edge = E =0.8 MeV

ampiezza det18det2
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Fit Y1800

hAmp1
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Amplitude (ch)
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2.Calibration

C.E~pO+pl-E

Graph
Detector 1 calibrazione

%2 /' ndf 1.457/2

p0 -95.41+ 467.3
: pl 5651+ 346.4
- -
= \ | Ll | - Ll

1 1.5 2 2.5 3.5 4.5

Energy (MeV)

Amplitude (ch)

25000

20000

15000

10000

5000

Graph
Deteclor 2 calibrazione

%2/ ndf 0.7637/2

p0 -161.1+471.4
- p1 5565 +362.2
I j e
= L \ [ T | [ N

0.5 1 1.5 2 2.5 3.5 4.5
Energy (MeV)

Parameters determined for:

run AmBe —Y88 — AmBePb — Cf at 1600V

run AmBe —Y88 — Cs at 1800V




Amplitude [a.u.]

2.Plot realized for detector 1 and detector 2:

 Amplitude spectra ¢ Area vs Amplitude
FWHM (10 ns) FWHM vs Amplitude

0.45;— .
] * FWTM (20 ns) * FWTM vs Amplitude
0355 e Risetime (5 ns) * Risetime vs Amplitude
0.3
E Area .
0251 * Area fast . —— vs Amplitude
E Amplitude
-y | e Area slow
0.15 | e Area fast vs Area slow
0.1F Area slow .
— 0 s 100 150 200 250 R/_/ ) Area fast vs Amplitude

Time [ns]

2 Dim.
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BC501A: FWTM vs Amplitude— Cs

Detector 1 Detector 2
fwim vs amp fwim vs amp
hfwtm_amp1 htwitm_amp2
E 'Iﬂﬂ_ - E 'Iﬂﬂ_ -
E B Eniries 216779 E B Eniries 235552
30 :_ Mean x 04231 30 :_ Mean x 04185
N u Wean y 1711 N Wean y 16.52
BD:— S1d Dev x 02282 BD:— Std Dev x 02021
C SdDevy 4011 C Std Dav v 3.75
B 0.8 L = 0.8
?D_— 1 ?D_—
B L n
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0D 0.5 1 15 2 25 3 35 4 45 & 0D 0.5 1 15 2 25 3 35 4 45 &

amp (MeV) amp (MeV)
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BC501A: FWTM vs Amplitude—Y
Detector 1 Detector 2

fwim vs amp fwim vs amp
100 hiwtm_armp1 100 hfwtm amp?2
E r E EWr) E r = 1.1B14430-07
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BC501A: FWTM vs Amplitude— AmBe

Detector 1 Detector 2
fwim vs amp fwim vs amp
hfwtm_amp1 hiwt 2
£ 100 . ATPT = 100 mamp
E - Enfries  BEBO100 E Enfries  SB5TETE
30 : Mean x 1.038 30 Mean x 1.087
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area/amp (ch)
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BC501A: Area/Amplitude vs Amplitude— Cs

Detector 1

area/amp vs amp
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area/amp (ch)

BC501A: Area/Amplitude vs Amplitude—Y

Detector 1 Detector 2
area/amp vs amp area/amp vs amp

hAreaAmp_Amp1 hAreaAmp_Amp2
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area/amp (ch)
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BC501A: Area/Amplitude vs Amplitude— AmBe

Detector 1

area/amp vs amp
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area fast

BC501A: Area fast vs Area slow— Cs

Detector 1

area fast vs slow

400 x10° h_fs1
" Entries 216779
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area fast

BC501A: Area fast vs Area slow—Y

Detector 1 Detector 2

area fast vs slow

area fast vs slow

h_fs1 - h_{s2
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area fast

BC501A: Area fast vs Area slow— AmBe

Detector 1

area fast vs slow

600 210’ h fsi
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3. Data with beam

sample
l BGO Phoswich
o~
DT
Setup: Beam Ff_}ﬁ?_z{" ___________________
pipe S/ 8=25°
30;‘ ~

BC-501As f

Aspects of the analyzed data:

Polyethylene 2mm 1700 1700 1300 1100

20



from Dott.

R.Zarrella
presentation

(XII FOOT meeting)

VETO,., & BGO

3.Signhals
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. Data with beam: VETOg., & BGO

y Amplitude vs TOF

BGO
VETOgq0

amp vs tof — amp vs tof —
ampto _
g - oV Entries : 1168141 | § - 900 MeV Entries 289412
a I Mean x 3317 | 2 §0000— Mean x 3.85
E 600001 5 100 MeV Meany  1.201e+04 = C 100 MeV Mean y 2671 |2
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50000 — & ) Std Devy 1.236e+04 50000 — Std Dev y 4951
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20000 — 20000(—
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- L [ 10 C
1 1 2 3 4 5

Iog1ﬁ'OF{ns) Iog1ﬁOF{ns}
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from Dott.

3.Signals: BC501A detectorl + VETO1
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amp(ch)

60000

50000

40000

30000

20000

10000

sample

i
\i-i-pme

g

BGO Phoswich
o -

PC-501As /

3VETO

Amplitude vs TOF

Detector 1
amp vs tof
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amp(ch)

3.BC501A
J. BGO Phoswich |
’ S
Be.am 4’;}’ ,7';?0 7777777777
pipe >/ 0=25°

e \\f
2C-501As /

Amplitude vs TOF

Detector 1 Detector 2
amp vs tof amp vs tof
h_amptofi . h_amptof2
.| Entries 7593842 5 — Entries 6512148
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Conclusions:

e Evidence of particle discrimination capabilities using radioactive

sources.
e Well-characterized beam data.

Next step:

e Continue to study the signal's area fast and area slow characteristic

parameters.
e 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

on\F

Istituto Nazionale di Fisica Nucleare
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AmBe1800

ampiezza det1&det2
hAmp1

Entries 6680100
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Amplitude spectra
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Cs1800

ampiezza det18det2
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Y1800

ampiezza det18det2
hAmp1
= Entries 1.309495e+07
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E

29




AmBel800

amp vs area amp vs area
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Y1300

amp vs area amp vs area
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Cs1300

amp vs area amp vs area
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area slow/area fast

4.5

3.5

PC-501As /

Detector 1

slow/fast vs tof

3.BC501A
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area slow/area fast

Area slow/Area fast vs TOF

Detector 2

slow/fast vs tof
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Counts

- 3.BC501A

TOF
2C-501As /

Detector 1 Detector 2
hCTOF hCTOF
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Counts

3.BC501A
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