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SPES Strategy o 5

exotic beams for science

Second generation ISOL facility

Toward EUR'SOL o g
Production & re-acceleration of ;\'\bﬁ‘m\g Jp—

exotic beams. Neutron—rich ions from PR
p-induced Fission on UCx (10*3 f/s) Q/
BEST Cyclotron installation & e
commissioning: Funded // i
* 70 MeV proton beam Funded I
* 750 pA

N E PI R uasi Mono-energetic
Neutrons (QMN)

2) Atmospheric
Neutron
Emulator

(ANEM)

Research and Production of Radio-Isotopes Accelerator based nel'Jt'ron source
for Nuclear Medicine (Proton and Neutron Facility for Applied
Physics)
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Presentation Notes
The SPES strategy was already presented many times: it is related to the division of the project in phases which are independently financed.
The alpha phase which is gonna to be quickly completed refers to the construction of a new building for the installation and commissioning of a newly developed commercial Cyclotron from the BEST company characterized by a variable energy (30-70 MeV) and a very intense proton beam  (up to 750 microA) .
The beta phase is related  to the production and post-acceleration of exotic beams  produced mainly through the fission induced by the intense protion beam on a sliced UCx target.
Phase gamma concerns with th  research and production of radio-isotopes fro Nuclear medicine (the so-called LARAMED project)
Finally phase delta is related to the use of p or n beams for applications  for material studies or electronics damage  study etc.




L/ Ao eams for science

Proton and neutron CYCLOTRON a-phase

irradiation areas ( 0-phase)

Laboratori Nazionali di Legnaro S AR ORT SO A

applications (y-phase)

ISOL FACILITY B-phase

10kW UCx Direct

High Resolution Mass Separator
DM/M= 1/40000 (physics design)

ECR-Charge Breeder & Medium
Resolution Mass Separator
DM/M=1/1000

O\?\’ Radioactive lon Beams are reaccelerated by the superconductive linac
A ALPI. A normal conductive RFQ placed before ALPI will match the
input acceptance beam parameters.



MAIN TENDERS

2010-
2012

ISOL target

Cyclotron and
Building n+ beam transport  RFQ and safety

2013-
2014

Laser source
Charge Breeder and

2015

2016

Vacuum systems ) High Resolution
and installation Mass Separator

nfrastructure
1+ beam line

New Cyclotron Building
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End 2014: financed by INFN up to conclusion
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SPES

e —
exotic beams for science

New infrastructure for:

e cyclotron
e RIB (Radioactive lon Beam)
e application facility
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The new building has a surface of almost 3600 mq with an underground level connected to the third experimental hall and the ALPI building. The beam transport, together with the CB and the Medium Resolution Mass Separator, will be mounted inside the third exp hall and the RFQ will be inside the ALPI building.


spss )/
.‘ R
exotic beams for science\

Preparing the Scientific Activities :
SPES beam intensities after re-acceleration (g*)
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function of A/q
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exotic beams for science

Preliminary results from alpi performances with 2 cavities as margin,
Low Beta=5 MV/m, Medium Beta=4.3 MV/m, High Beta=5.5 MV/m

(M. Comunian)
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NN Physics Domain with RIB

Nuclear Physics and Astrophysics
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exotic beams for science

Exploiting the ALPI superconductive LINAC to supply beams at 10A MeV

First beams  with Surface ion source = Rb, Cs
Low current on target (5 microA)

low energy experiments without reacceleration

transfer reactions
gamma spectroscopy

new instrumentation
TIME LINE

1) Driver Commissioning
- 2015: Delivery of infrastructure
- 2015-2016: First sub-systems

2) RIB Operational->: 40 MeV on target
-2017 1=5 pA, SiC (13 mm); low energy
-2018 1>5 p A, UCx—SiC (40 mm); low energy
-2019 [=150 p A, UCx (40 mm); reacceleration



Europe/Rome w English « Login

Second SPES International Workshop

26-28 May 2014 INFN Laboratori Nazionali di Legnaro

3 / Europe/Rome timezone
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Un esempio di confronto fra sistemi piu’ o meno n-rich sono qui evidenziati dove il sistema 40Ca+208Pb viene confrontato con il sistema piu’ n-rich 40Ar +208PB: mentre nel caso del 40Ca il flusso di transfer procede preferenzialmenete tramnite il canale di neutron pickup  e proton stripping, con un proiettile piu’ n-rich come 40Ar anche il canale di neutron stripping a di proton pick up comincianoa ad avere una resa significativa.  Con fasci ancora piu’ ricchi di neutroni  ci si aspetta che le rese nelle due direzioni diventino confrontabili,  come viene previsto da calcli del programma Grazineg per il nucleo n-rich Xe144.  In quel caso uno puo’ vedere chiaramente che tutti I canali di trasfreimento a 2 nucleoni  (nn, pp, np) sopno popolati con strenght comparabile. Tale previsione contiene solo il trasferimento sequenziale e non quello di coppia, mentre ad esempio sarebbe interessante vere informazioni su possibili trasferimenti di deutoni 
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An important region which can be accessed is the neutron-rich region beyond the shell closure at N=50, in particular
the Ge-Br isotopes, which are expected to be very close to the r-process path
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Come detto anche in precedenza inoltre lo studio della forma dei  nuclei vicini alle  drip line ed in particolare nella regione ancora sconosciuta vicino alla shell N=50 è importante anche per la sua relazione con il processo r- per la loro influenza sulla vita media e sulla probabilità di emissione del neutrone ritardato.  Qui un esempio di nucleo  di importanza come waiting point per il processo r è il 90Se che puo’ essere prodotto sempre tramite reazioni di multinucleon trasfer questa volta indotto da fasci di Rb.
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Inverse kinematics

recoil
o

target (target-like)

e

projectile ejectile/

scattered particle
(beam-like)

Before After

With transfer we can probe:

® occupancy of single-particle (shell model) orbitals in the original
nucleus A ground state

or distribution of s.p. strength in all final states of A-1 or A+1
nucleus that is, can add a nucleon to the original nucleus, e.g. by (d,p)
e identify the angular momentum of the transferred nucleon
¢ hence, identify the s.p. level energies in A—1 or A+1 nuclei produced
from even-even nuclei
¢ identify the s.p. purity of coupled states in A—1 or A+1 nuclei
produced from odd nuclei
and the scattered particle is detected, with most yield being at small
centre-of-mass angles

Time-Projection Chamber (TPC)
detection gas is the target
o Large target thickness and still good resolution
. Low detection threshold

o Large solid angle and High efficiency

o Electrons, produced by ionization, drift to an amplification zone
o Signals collected on a segmented “pad” plane=2D-image of the track

o 3rd dimension from the drift time of the electrons

Inelastic scattering, transfer reactions

—EEEE
n  €xotic beams for science

D SPES

(p,d) and (d,t) and (d,p) on "Kr in inverse kinematics
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Inelastic scattering and transfer reactions: single particle levels


In particular:

Shell Structure in the vicinity of 132Sn with an active target
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Figure B1.1 - 2, (left) Q-value spectrum for the *Sn(d,p)**Sn reaction at 54” in the center of mass reference frame. (rignt)
Comparisen between Sn and Pb “signs” of magicity: two neutron separation energies (a) and first 2* state energies (b) as a
function of the number of neutrons beyend the shell closure. (c) and (d) represent the single particle states above the magic
numbers N=126 and N=82 respectively. The numbers on the right are the measured spectroscopic factors. Adapted from [16].

Figure B1.1-5. Q-value spectrum for the #2Ga(d,p)**Ge
at 4 AMeV on CD, target as measured in [22]
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binding energies in the known Ca isctopes to what
could be expectad for the Sn isotopes approaching N=82

M=90. Figure adapted from*.

T. Marchi, R. Raabe, MagicTin EU-MSCA proposal

— Approved SPES at low current

In preparation for this SPES activity:
Commissioning experiment with low-intensity 129Sn beam at ALPI energies (!10°pps)

T. Marchi Accelerator Division — TAP Users meeting LNL April 16t 2015



SPES one-day Workshop "Physics at SPES

3 H t
‘ WS agpc with non re-accelerated beams”

Eurcpe/Rome timezone

2{]-21 April 2015 Milano

Outcome 1-day Workshop on the Physics at SPES with non re-accelerated beams”,
Milano on April 20th-21st 2015.

* Good response: 65 registered participants coming from:
Italy, CERN, Riken-Japan, Oak Ridge-USA, TRIUMF-Canada, Bordeaux-France, Orsay-France,
Giessen-Germany, Spain, Greece.

18 oral presentations, some based on LOI presented in May 2014

* Beta decay spectroscopy of fission fragments

* Beta decay studies using the gamma Total Absorption Technique
* Neutron Decay Spectroscopy

* Trap assisted measurements

Instrumentation
Tape station surrounded by beta-detectors and a number of ancillary detectors:
high-resolution HPGE detectors in a closely packed configuration allow for detailed decay studies,
while the addition of neutron detectors allow to firmly establish the beta-delayed neutron branch.
Traps coupled to laser spectroscopy, spin polarization, beta-NMR.
Multi Reflection TOF for high precision mass measurement.



SPES
@ "'";é SPES Instrumentation

exotic beams for scienc

di Fisica Nucleare

Beta decay station as a permanent and flexible setup
e Tape station + 3 detector
* Coupling to HPGe, LaBr3, neutron detectors etc...

Diagnostics for SPES:

2 tape stations
to characterize the RiB

BEDO @ALTO

Beam characterization:
- Release Curve

E

1000 The tape station is
the “eyes and ears”
of an ISOL facility.
Tim Giles, seminaron
ISOLDE diagnostic tools,

LNL May 2014

. Sss - 1
p—
=R «! Fy

~

=00
0
0 04 06 12 16 F]
Time (s)

- Beam Composition and
Isotopic Yields

1

1

1

1

1

1

1

i

1

1

1 Requirements:
] 1-Reliability
i

1

1

1

p

100000

2-Lasting eperability
3-Ease of use

50000

8
20000

10000

,Y spectroscopy

| . Strong collaboration with ALTO

(D:'Verney, A. Gottardo)

Moving the tape, the residual activity due to the long lived isotopes is minimized.

T. Marchi 2nd SPES TAC meeting LNL, Dec4 -5 2014
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The GALILEO project

GALILEO — a new gamma-—ray array
spectroscopy

. takes advantage of the developments
made for AGATA

. preamplifiers

« digital sampling

« preprocessing

« DAQ

« uses the EUROBALL cluster detectors
capsules
. improved efficiency
« development of a new cluster
detector with 3 capsules

Phase 1: 40 GASP detectors

e,~8% P/T~50%

Detector configuration

30 GASP detectors @ 22.5cm
5 5 5 5 5 5
29° 51° 590 121° 129° 131
10 triple cluster detectors @ 24 cm
90°



GALILEO installation at LNL

. Iﬁ 1 | U
‘B _ -‘.,,«:“"p - [ Present stable beam campaign

[ Bhape coexistence

[ N~Z T=0 coherent pairing
[ 1sospin symmetry breaking
[ Octupolar deformation

Ni and Sn via direct

Installed: 25 GASP detectors reaction and Coulex
Neutron Wall (from NeutronWall Collaboration)  [Shape deformation
EUCLIDES light particle detector array [High Energy excitation

Commissioning concluded, ready for run.

strophysics
10 proposals submitted to LNL-PAC (June,30) [ Astrophy
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l'alta energia e' un vantaggio per molti degli esperimenti proposti a SPES per: sezione d'urto, momenti angolari che possono esser raggiunti etc. Quindi molti degli esperimenti richiedono già l'energia massima. Tuttavia ora non riesco ad indicarne uno preciso. La lista delle LoI con GALILEO/AGATA in combinazione con rivelatori al silicio, puoi trovara nella presentazione allegata, slide #8. Galileo non può esser accoppiato a PRISMA (sono fisicamente in sale diverse), ma ad altri ancillari come rivelatori di neutroni (NW/NEDA), di particelle (TRACE/MUGAST/GASPARD), e plunger. 


INFN Gamma spectroscopy with Galileo and ancillaries

Istituto Nazionale
di Fisica Nucleare
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Letters of Intent 2nd SPES workshop, 2014

Overview PSA+Tracking
Timetable The agenda of the workshop will comprise: 1200

Reaqistration

Registration Form

Exploring the Z=32 triaxiality corridor towards N=50 via safe Coulex (M.Zielinska)
Spectroscopy studies around 78Ni and beyond N = 50 via transfer and Coulomb excitation reactions. (J.J. Valiente-
Dobon, A. Gadea, R. Orlandi, E. Clement)

Nuclear magicity at Z 50 N 82. Neutron capture cross section via the surrogate method. (D.Mengoni, G.deAngelis)
Transfer reaction measurements for r-process nucleosynthesis (S.D.Pain)

Structure of Sb nuclei around 132Sn as a testing ground for realistic shell model interactions. (B. Szpak)
Low-lying dipole excitation via nuclear probes in exotic nuclei. (E.Lanza, D.Mengoni, F.C.L.Crespi)
Search for Exotic-Octupole deformation effects in n-rich Ce-Xe-Ba Nuclei. (E.Sahin)
Coulomb Excitation measurements of Radioactive lons: N82 and Z50 (B.Melon)
Shape coexistence in Kr isotopes towards N=60 (V.Modamio)

The Onset of deformation in the n-rich Y isotopes. (M.Kmiecik)

GASPARD-HYDE-TRACE Workshop 2015

25-27 March 2015 Department of Physics and Astronomy -
University of Padova 1 60

Eurape/Rome timezane

No Dopp Corr .
Crystal Centers

Segment Centers

Annual GASPARD-HYDE-TRACE (GHT) Workshop to assess the status and progresses of the GHT
collaboration.

s Status and progress of the GHT projects

* Simulation (detectors, signals, etc.)

* New detectors (silicon, etc.)

* Pulse Shape Analysis (technique and experimental results)
* Electronics & DAQ

1000

: i 5 s00
List of registrants * MUGAST progresses 2
® Physics >
* General discussion ‘g’ 00
Qrganizing Committee . _ ) . ) 8 i 150 200 250
In the spirit of the workshop an effort will be devoted to promote synergies and exchange of information TKE [MeV]

Travel Information

Transfer from and to the University of Padova, Department of Physics and Astronomy.

among groups developing detectors, electronics and simulation tools for state-of-the-art silicon detectors in

low-energy nuclear physics. 400

After Barcelona (2010), Huelva (2011), Padova (2012), Paris (2014), the fifth edition is held this year at the

200

B Ll i T
4500 5000 5500 6000 6500
Energy (keV)
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_~ Istituto Nazionale

GARFIELD 47 -LCP & Fragments

Drift Chambers i

PRISMA: 5 large acceptance
magnetic spectrometer
Q~80msr; Bp,,=12Tm
AA/A ~ 1/200
_ Energy acceptance ~ +20%

RIPEN
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Bene come ultime cose velocemente mostro quali sono gli strumenti che possediamo per fare le analisi mostrate e molte altre ancora: Alcuni di questi strumenti sono gia’ attivi da anni anche con i fasci stabili (come lo spettrometro a largo angolo solido PRISMA, l’apparato a 4P per LCP e frammenti GARFIELD,  lo spettrometro per neutroni RIPEN, altri sono in fase di sviluppo come l’array gamma GALILEO che riconfigurando l’apparato GASP ed aggiungendo dei clover detector di EUROBALL permette di raggiungere una buona efficienza per diversi tipi di misura come ad esempio varie campagne di Coulomb excitation o di misura dei momenti quadrupolari. Il multirivelatore TRACE, costituito da array di silici a 2 dimensioni è invece un ottimo rivelatore ancillary da utilizzare con array gamma o di neutroni soprattutto per misure di reazioni dirette e few nucleon transfer.
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Istituto Nazionale
L/‘“ scamceare FAZIA LCP & fragments detection International Collaborations:
— itinerant detectors
PARIS (High Energy
y-ray Detector Array) NEDA (NEutron

Detector Array)

== charged particle  Ancillary
— " '/ detectors

Bem

(= _ ;51
[=—=]
20 ¢m
o A&

= ; Segmented cathode
COMPLEMENTARY Activity (LNL-LNS) B
* Tagging & Tracking £ i ] ACTAR :(Active Target Detector )
* New Ancillary detectors developements e

* Training & experiment preparation
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In questa seconda slide mostro invece gli apparati in fase di sviluppo e in parziale presa dati come dimostratori che nascono da grosse collaborazioni internazionali e sono previsti viaggiare fra i diversi laboratori per effettuare campagne di misura. Fra questi c’e FAZIA una apparato innovativo, completamente digitalizzato, per la misura di frammenti e particelle cariche del quale in foto è mostrato un blocco fi 12 rivelatori e nello schema la configurazione del Dimostratore fatto da 12 blocchi. Sotto c’e’  il dimostratore di AGATA  che ha misurato con 5 capsule ai laboratori di Legnaro accoppiato a PRISMA per una lunga campagna di misure. Attualmente è a GSI pei passera’ a GANIL per tornare a Legnaro quando ci saranno i primo fasci di SPES.
Ancora PARIS rivelatore fatto da phoswich di LaBr3 e CsI  per la misura di gamma di alta energia, Neda apparato innovativo  per la spettrometria neutronica, ACTAR, camera a TPC e target per misure dirette e tranfer reactions anche ad intensità basse quali quelle attese per fasci piu’ n-rich di SPES. Oltre a questo non vanno dimenticate importanti attività complementari che sono portate avanti in collaborazione fra i due Laboratori di legnaro e del sud per la preparazione di sistemi di tagging e diagnostica  per lo sviluppo di nuovi ancillary detector specializzati, per il training e la preparazione dei futuri esperimenti con SPES. 


wNﬂ Technical highlights: the production target SPES/
................ . {
SPES DIRECT TARGET CONCEPT to operate with 8 kW exotic beams for science

proton beam

A. Andrighetto et al.
*  Direct Target carefully designed to reach 103 fissions/s ( & )

with 8 kW proton beam (thermo-mechanical
considerations);

* In beam power test performed at iThemba labs on May
2014 (SiC target, 4 kW p beam, 1200° C );

target comgletely develdpi .
*  Fully developed front-end following ISOLDE design; - _

*  Prototype under operation.

Target under
operation at
2000°C
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The SPES target concept has demonstrated to be quite interesting. In fact besides the tests performed on the prototype of small dimension at OAK Ridge Laboratory , which demonstrated the higher performaces of the sliced structure with respect to the compact one, a succesful test was performed on the 40 mm SiC disks at iThemba LAB, South Africa.  


SPES ISOL system
diagnostic
subsystem 1

ion source R it = U P4 Wien filter
complex [Ea - subsystem
el = : i A '

System under operation for source commissioning. Updated version, under construction.




SPES new LASER Laboratory @ LNL

=1 Sé
exotic beams for science

-J

D. Scarpa

A tunable dye laser
system ready for
atomic spectroscopy

. W study
7
s
596 nm |IP63713.24cm-1 | | Ge 561.613 nm
560.701 nm P 569.196 nm

56765.748 cm-1 570.178 nm
56793.46 cm-1 [ EEN - . 1 155503.203 cv-1 5 l
56947.769 cm-1 = Pl ST ———— {55266.090 cm-1 Participation in ENSAR project i
55235.834 cm-1 55235.834 cm-1 “Activation laser spectroscopy group” —

[39117.902cm-1 |- —

37451689 cm-1 [/ Y
265117 nm -37702.31 cm-1

270.96 nm
1409.96 | | 265.156 nm
269.13 nm
ST o] 275.46 nm
° Since March 2013 a new laser laboratory is operational at LNL. At present a Nd:YAG

“Quantel” Laser is used for ablation studies; the new all solid state tunable laser system
for the SPES project will be tested .
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Cyclotron Site Test at BEST Company (Ottawa)

November 2014 Factory Acceptance Test

Cyclotron assembled and
operated with 700 pA at 1MeV

Main Parameters

Accelerator
Type

Particle
Energy

Max Current
Accelerated

Available
Reams

Max Magnetic
Field

RF frequency

lon Source

Dimensions

Weight

Cyclotron AVF 4 sectors

Protons (H- accelerated)
Variable within 30-70 MeV

750 pA (52 kW max beam
power)

2 beams at the same energy
(upgrade to different energie<)

1.6 Tesla

56 MHz, 4t harmonic mode

Multicusp H- 1=15 mA, Axial
Injection

®=4.5m, h=1.5m
150 tons
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In particular on last May some tests have been performed on the  source. Some of our engineers have been participating to the test at BEST in Vancouver and they could certify the succesfull results. Meanwhile in Ottawa the assembling of the Cyclotron was going on: the RF resonators have been assembled and they are now under conditioning. The first checks on the resonance frequency and on the tuning range are according to the specifications. The schedule now foresees the FACTORY ACCEPTANCE TEST during these months after which the shipment will be programmed in the coming Fall. 



SPES: Cyclotron Schedule (2013-2015)

. _-—n-x‘__‘_“ -
Final Assembly and o .
Testing PR

Factory Commissioning -..

Disassembly and Shipping

Installation at LNL

Commissioning at LNL

May, 14 2015




Transport Line to SPES RFQ
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e Exotic Beam reacceleration «
({N/FN exotic beams forsslze;\i

Collaboration with LPSC (Grenoble) for the SPES Charge Breeder

The development of an Upgraded PHOENIX booster is Part of a MoU in the frame
of the European Associated Laboratories (LEA-Colliga) with GANIL.

(In exchange: development of SPIRAL2 n-converter by INFN)
Project and construction by LPSC_Grenoble

e 2010 Preliminary measurements

e 2011 Conceptual design and schedule
e 2012 Design

e 2013 Agreement definition

e 2014 Construction

e 2015 Commissioning

X . Central Injection
Extraction SORTITON Coils insulator electrode
insulator and
‘ I\\ /‘k\\ = . ., HF blocker

Injection

insulator
Plasma and
Extraction

a Gas valves
electrodes ]

Tunable Mechanical
chassis support
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Another important part of the facility is the Charge Breeder which is necessary to get the charged ions to be injected in ALPI. A collaboration agreement was signed with LPSC GRENOBLE for the common developement of the breeder according to the Phoenix design. A further medium mass spectrometer is designed after the CB with a resolution power of about 1/1000-1/2000 to get rid of contaminants mostly deriving by the ECRIS breeder. 


I N;I? pras SPES é‘
C -  Validation of the SPES-CB
LPSC-Grenoble April 4th, 2015
EFFICIENCY* [%]
Chatge Bteedet Beams: ION Q SPES req | Best LPSC | SPES-CB
v'Global capture up to 90% !
= 1 T - >
y = : 26 > 5 8,6 11,7
1= 20 > 10 10,9 11,2
19 > 5 6,5 7,8
8 > 10 16,2 15,2

*results obtained for the same 1+ injected current

° AI8+:
€horm,rms 0,03*m*mm*mrad (960/0)
v'Efficiency ~ 15%
‘/TCB ~ 80 ms

plos7 | mmmad  y0i275:-0 | miad  RacleRy)|72E0 | miac
1482 mrad/mm afy |-2448-3

X' (mrad)
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High Resolution Mass Separator & Beam Cooler

Approaching Mass resolution: 1/40000 !

Synergies with LNS
Collaboration SPES — CENBG Bordeaux

Scaled-up version of the separator designed for CARIBU

Mass resolution: 1/40000

Beam Cooler to match the HRMS input
requirements

COOLBEAM experiment financed
by INFN-CSN5, 2012->2015
Collaboration: LNL-LNS, Milan

M.Maggiore

o

v

L.Calabretta, M.Comunian, A.Russo, L.Bellan

' AM=2.5 105

06

High Resolution Mass Separator

TER

RIUME |

=

T
Lo
e

SPE

7 T
mil= o —
New study with EXCYT dipoles
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5-6 pi mm mrad da SIS; 30 pi con la PIS;  con BC che la fa diventare 3; Delta E è dal Jitter della piattaforma, che non è possibile e quindi si sincronizza il ripple della piattaforma con un campo sul fascio di deflessione in feedback


) Exotic Beam reacceleration:
&FN room temperature RFQ

Mechanical layout of the RFQ Physics de5|gn -

i \:‘f:-u. Wl

—

High power RF Coupler 200k
100% duty cycle

. Energy 5.7 = 727.3 [B=0.0395] KeV/A (A/q=7)
. Frequency 80 MHz .
. Beam transmission >95%, low RMS longitudinal DESIgn Completed
emittance at output: 0.15 ns*keV/u. Bid for material in preparation
. Length 695 cm (7 modules) intervane voltage
63.8 —85.8 kV

. RF power (four vanes) 100 kW.

. Mechanical design and realization, taking
advantage of IFMIF experience (LNL, INFN_Pd,
Bo, To).

RM Spectrometer —L—

L7
=1
wW
e
n

agneticli
nets

KA K T
TN

. Fagotti, A. Pisent
1+ Stable Source
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After the CB +MRMS the line matches the beam insection acceptance of a CW normal conductive RFQ which imparts  the energy required to the ions by the velocity profile at the entrance of ALPI . The construction of this RFQ is based on the experience gained by the Legnaro-padova group on RFQs design and constructions within the IFMIF project.

(CW mode 100% duty factor)
80 MHz ( frequency of lowest ALPI SC cavities)


)
INFN

Istituto Nazionale
di Fisica Nucleare

nal
02

SPES safety system

A SIL3 safety system is under development

Simplified system ready in October for cyclotron test

Cyclotron and beam lines

The SPES I Operative Instructions Py | Protecti
Manuals & erative uction ersonal Protective
SAFETY SYSTEM(3S) et

/SPES Protection System (SPS)

Cyclotron HMI
status & display

SPES Protection System(SPS) Console

Fire Alarm Radiation monitoring
stytems System

}
- SPS rack -

BEST CCS Access Control:
Access Badges

(redudant safety PLCs system
receiving indipendent signals
from any LCS)

SCDBSIL3
Relays

Access Control:
Personal Key Box

Emergency
STOP buttons

(direct hardwired interlock EStop)

INTERLOCKS &

CODAS

Room access status
(lights)

Control room

General Cooling General AC power
water system systems

contatti di Interlock read only
riv1 I
system
riv 9 monitor
5
e ralta dose —4 Work Station

Attivita aria
rivelatori gas
esistenti

Whole body '—
contaminazione
superficiale

!

contatti di Interlock

bus Ethernet

Rete privata

1
Stazione |2
dosimetri 3

Sistema
spettroscopial

Riv. portatili | | Sistema
stand-alone smear-test

Radiologic survey system

AlS

. SP Sé
»  €xotic beams for science

EPICS

-

SCBCD IsoLcs | TCCS | HVPCS | VCs | VGRS | VECS |
Cyclotron + ISOL Target Gas Rooms i
el ISOL Target | Cooling | HV Platform Vacuum Recovery | Ventilation / ]

¥
i e = E A2

Aceeno 51

Al3b

S Muro

m— Porta

ventilation

= Cancello

Access Control System



SPES general planning

2012 2013 2014 2015 2016 2017 018 2019

Authorization to operate and safety UCx
5microA

ISOL Target-lon Sources development

ISOL Targets construction and
installation

ISOL on-line commissioning

Building Construction SCENATIE raw building
project construction

Cyclotron Construction &
commissioning

RFQ development and Alpi up-grade

Design of RIB transport & selection
(HRMS, Charge Breeder, Beam Cooler)

Construction and Installation of RIBs
transfer lines , CB and spectrometers

Stepwise commissioning and first
exotic beam (2018), HRMS in 2019
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Anticiperei questa, perché così contestualizzi meglio le spieghe successive dei soldi


An opportunity for the European nuclear physics community

A distribute laboratory for

GANIL
SPIRAL2

radioactive beams:
L More exotic beams available

1 Coordination of competences
to face technologic challengis of

EURISOL

O Joint effort to manage the

activity at European level

O SPES fully support the initiative

TANKS for ATTENTION
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