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Data acquisition platform

Less
° From detectors to data storage.
e  CAEN electronics
o Power supply.
o Signal conditioning.
o Digitalization.
“Generality

o Communication. "
e  DAQ software

o Device configuration and control.

o  Datareadout and storage (eventually in a cloud database).

o Integrated, versatile, high performance and easy-to-use.

More




Signal conditioning
CAEN A1442
16/32 Channel
charge sensitive
preamplifier.

Power supply
CAEN V6519

6 Channel 500 V/3
mA VME

Communication
CAEN V4718

VME to USB
3.0/Ethernet/Optical
Link Bridge

Digitizer

CAEN V2740

64 Channel 16 bit
125 MS/s.

< Digitizer-based

ASIC-based >

CAEN FERS 5202: Front-End
Readout System

o Citiroc 1A 32-channel
front-end ASIC (x2),
working in conjunction
with a ADC.

o Onboard power supply:
CAEN A7585D +85 V/10
mA.

o Several communication
interfaces: USB, Ethernet
and TDlink.




DAQ software

e  Current CAEN GUI softwares
o Geco, Compass, WaveDump, Janus.

o  Communication (device control and data readout) in a simple and
complete way with the different components of an acquisition
system.

e  CAEN intermediate level libraries
o FELIb library, HV Wrapper Library, FERSLIb.

o Easy development of application softwares.

Multithread C/C++

application

CAEN FELib

CAEN Dig2

Hardware

LabVIEW Demo

Linux
Windows

Open
Source
Libraries

USB 3.0 — 1 Gb Ethernet— 10 Gb Ethernet

Wrapper Demo
'S

Worapper Functions




Qt Framework: overview

Your Qt Application/Device

Languages

C++

Python

Qt QML

Javascript

Framework

Qt Libraries Add-Ons
Qt Libraries Essentials

Target Platforms

Desktop & Mobile Embedded & RTOS WebAssembly

Embedded Tools

Dev Tools

IDE & Tooling

User Interface
Tools

Design Tools

Digital Content
Creation
Tool Integration




S#ifndef INCLUDE_DEV
#define INCLUDE_DEV

l@#include <QCoreApplication>
#include <QThread>

Sl#include <QObject> #include "dev_gt.hpp"
| #include "utils.hpp™”
| #include “utils.hpp"
JClint main(int argc, char* argv[])
Jclass Dev : public QObject {

{
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QCoreApplication ap(argc, argv);
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| Q_OBJECT
public:
void longOperation()

CUR_QTHREAD_OUT << "processing...";
emit processing();
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QThread t;

Dev d;

t.start();
d.moveToThread(&t);
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QMetaObject: :invokeMethod(&d, &Dev::longOperation);
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// Slow operation...
QThread: : currentThread()->sleep(2);
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QString a = "42";
CUR_QTHREAD_OUT << "finished... answer is ™ << a;

CUR_QTHREAD_OUT << "ok... I'll do other things in the meantime...™;
QThread: : currentThread()->sleep(1);
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[&ap, &t](const QString& a) {
CUR_QTHREAD_OUT << a << "22";
t.quit();

t.wait();

ap.quit();
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New DAQ software

43 test_felib - Reyeon

dEPRROGOOX

. MO dular deSign l?e«/ices::nager l?etector::\anagev x Gammsa;if':z —
dig 2740 - PID: 12741 c 227.50
i : ig2://10.105.254. : - A J £4 120.00
o  Detectors and devices of different type s g
. iLiF detector K 31.50
can be easily added/removed. e ,
det_2 SiLiF detector
° Device management Plugged
det 3 SiLiF detector
o All devices of the platform can be et
configured and controlled from within the ST—
software. No need of additional gt 0o

programs.

o Configurations are saved and properly "
y’eapphed Oﬂ eaoh ’rum . 47m 325 22/11/2022 17h

Neutron view

° Detector management

o Simple and clear identification of the
detectors and their relations with the smas
devices. Histogram

2.8e+03

22/11/2022 17h

o  Straightforward visualization and saving vim 25 222022 1
of the read data.

[events]

Log

veL o se G

\Users\msimonetto\source\rep t_database_archive.cpp : 144, void _cdecl
CountDatabaseArchive:OnCreateMeasureRepFinished(void) )
ol 10 Det.1bf2fb96c70 : uploading count - measure time: 2022-11-22T16:37:14.806Z ( C:
00 3413 \Users\msimonetto\source\repos\reyeon\src\det\count_database_archive.cpp : 119, void _cdecl
CountDatabaseArchive:UploadCount(const class Count &) )
15 Det. bf2fb96c70 : measure finised 1(C:
\Users\msimonetto\source\repos\reveon\src\det\count database archive.con: 144. void cdecl

Detector detail ~ Project detail  Device detail




(Previous) Future work

test_felib - Reyeon

dEPRROGOOX

Devices manager
All

dig 2740 - PID: 12741
o New DAQ software.

dig2://10.105.254.191

Detectors manager

det_1 SiLiF detector
’ 4 3 Plugged
o Underlying libraries. || G-

det_2 SiLiF detector

Plugged
° Finish implementations

det 3 SILiF detector
Plugged

Detector detail
det_0 SILiF detector

| filter

22/11/2022 17h 48m 32s
Neutron view

0.1

22/11/2022 17h 45m 2s

Oé;yw 28s 22/11/202217h
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[events]

Log
UL UEL IDIEI0 30150 HIEGSUIE 1Isea 1L
\Users\msimonetto\source\repos\reyeon\src\det\count_database_archive.cpp : 144, void _cdecl
CountDatabaseArchive:OnCreateMeasureRepFinished(void) )
Debug Det.16f2fb96¢70 : uploading count - measure time: 2022-11-22T16:37:
3413 \Users\msimonetto\source\repos\reyeon\src\det\count_database_archive.cpp : 119, void _cdecl
CountDatabaseArchive:UploadCount(const class Count &) )

Detector detail ~ Project detail  Device detail

19 Det.1bf2fb96c70 : measure finised 1 (C:
\Users\msimonetto\source\reoos\reveon\src\det\count database archive.coo : 144 . void

cdecl




Database communication

HTTP Request
(GET/POST/PUT/DELETE) l
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- HTTP Response

REpresentational SQL Database
State Transfer

Application Program
Interface

Server side
Client side




Database communication

RFID tag

e Client side (DAQ Software):

o HTTP client capabilities: implemented using Qt Network
module.

o  Added support for authentication.

° Server side:

o o |

o  Starting point: RadBASE.
m  Java (Spring framework).
m  REST API endpoints (including authentication).
m Web application.

o Added features necessary for the platform.
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