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o ROSY® - Real-Time Data Acquisition and Processing System
@ Pulse-shape analysis for particle identification

o ROSY® Selective Spectroscopy Application in neutron diagnostics
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ROSY® - Real-Time Data Acquisition and Processing
System
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cividec

Impramentation

ROSY

@ Real-time and dead-time free data processing with FPGA

@ Embedded Linux-based server controls the data acquisition
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ROSY® - ||

@ 4 input channels, max. sampling rate 5 GS/s (with 1 channel)
@ Analogue bandwidth 250 MHz, ADC 8 bit

@ Ethernet connection to control system

o EXT trigger input, DAC output, USB, VGA
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Pulse-shape analysis for particle identification
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Homogeneous ionization
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Point-like ionization
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@ Low-energetic charged particle
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Pulse parameters
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Measured pulse parameters: Amplitude h, area a, FWHM, base width w,
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Form factor

F_ Calculated area  h- wy (1)
"~ Measured area  a

@ F =1 for rectangles

o F =2 for triangles
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Selective Spectroscopy Application: 2*'Am

@ 5.5 MeV a-particles
@ Electron readout

@ Point-like ionization
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Selective Spectroscopy Application: 2*'Am

5.5 MeV a-particles

Electron readout

FWHM > 8 ns

°
°
@ Point-like ionization
°
@ Mean F=1.3
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Selective Spectroscopy Application: ®°Co

@ 1.17 MeV and 1.33 MeV ~-particles

@ Homogeneous ionization
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Selective Spectroscopy Application: ®°Co

1.17 MeV and 1.33 MeV ~-particles
Homogeneous ionization

FWHM < 8 ns

Mean F=1.8
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Thermal neutrons: LiF foil converter

OLi +n — 3H(2.73 MeV) + (2.05 MeV)
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n-v Discrimination Application: Thermal neutrons

@ Background: v-particles
e Neutrons produce 3H and a-particles
@ Qualifier: FWHM
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Thermal neutrons: FWHM histogram

ROSY

Actions.

2]

Vertical range!
Pulse polarity:
Vertical offset

Settings [Channel A]

=100 mV v
Positive v.

Status
Data acquisition: OFF
Show histogram:

Total+Neutrons v

© CIVIDEC Instrumentation

Data Recorder-

|_select file name for recarding

Write displayed data to fi

50,08 mv oty sa0lx] pvs
Threshold 13.0 mv. Number of counts: 0.000E0
| e OArea ® Energy Count rate 0.000E0 1/ Next data buffer is saved to!
Energy conversion 15[ pvsmev Elapsed time 00:00:22
|_clear display | set qualifier
Selective Spectroscopy [C2] | - Discrimination [C2]
Amplitude | Area | FWHM | Rate/Time | Pulse
lea
 Neutron
Total
1le3
le2
8
8
lel
1e0
lel
0.0 125 150 17.5 20,0 235 250 27.5 30.0 325 350 37.5 40.0 425 450 475 50.0
FWHM [ns]
Camnected to 10.5.2.110:3893 | ElReady Loaded 2 devices. Selected: Device 1
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Thermal neutrons: Energy spectrum

ROSY © CIVIDEC Instrumentation

Actions- | Settings [Channel A] status Data Recorder

Vertical range +100 mV v Data acquisition: OFF |_select file name for recarding

Pulse polarty: Positive v. Show histogram: Total+Neutrons v

Write displayed data to fil
Vertical offset: -90.0 mv Area range: 640 v | pVs
Threshold: 13.0 mv. Number of counts: 0.000E0
Spectrum: OArea ®Energy Count rate 0.000E0 1/ Next data buffer is saved to!
A || ey 115 pusmev Clapsed time: ao00z NO FILE NAME 15 SELECTED

|_clear display. | set qualifier

Selective Spectroscopy [€2] | n-Y Discrimination [C2]

Amplitude | Area | FWHM | Rate/Time | Pulse

le3

¥ Neutron
W Total

8
5 wn
le1
.00 025 050 0.75 1.00 1.25 1.50 175 2.00 225 250 275 3.00 3.25 3.50 3.75 4.00 4.25 450 475 500 525 550
Energy [MeV]
Connected to 10.5.2.110:3893 | ElReady Loaded 2 devices. Selected: Device 1
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14 MeV neutrons: Simulated spectrum
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Pulse-shape analysis for fast neutrons
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@ Fast neutrons interacting in the ballistic center produce rectangular
pulses with a minimum drift time
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Selective Spectroscopy Application with 14 MeV neutrons

e 2C(n, a)°Be and 13C(n, a)'°Be reactions

@ Background: elastic and inelastic neutron interactions, -y, recoiled
protons
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Selective Spectroscopy Application with 14 MeV neutrons

12C(n, @)°Be and 3C(n, a)'°Be reactions

Background: elastic and inelastic neutron interactions,
Recoiled protons from the detector structure

F <15

FWHM < 5.5 ns

wp < 6.3 ns
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Selective Spectroscopy Application with 14 MeV neutrons

ROSY © CIVIDEC Instrumentation
Actions-| -Settings [Channel A] Status Pulse selection criteria Data Recorder-
Vertical range +200 MV v Data acquisition: OFF " |__select file namne for recording
B> Pulse polarity: Positive Show histogram of  |Total+Selected v, 0.0l < mp 1) <|_ 50000 write displayed data to file
Vertical offset; 1800 mv Number of counts: 5.636079E6 = o [ Autorecording: OFF
= 950.012]< Area [pvs] <|_4000.0/2]
Threshold: 3505 mv Count rate; 6.830E2| s oo = M [ S35 | Save plots as images
Spectrum O Area @ Energy Elapsed time: 00:55:18 = = Next data buffer is saved to:
| | 0.0 < widthins] <[ 63
Energy conversin: 1225 pvspmev NO FILE NAME IS SELECTED

Form factor < 1.50 %
[__clear display

Selective Spectroscopy [C2] | n-y Discrimination [C2]

Amplitude | Area | FwHM | width | Rate/Time | Form Factor | Scatter Plot | Pulse
les

B selected

nTotal

10 11 12 13 14 15 16 17 18 19 20 21
Energy [MeV]
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Thank you for your attention!
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