Ny WWL N
W o e [ | | __n,_.”. . I_

.I.I.
Ay
_w_ .Hm.r..,_.E_.lss,Tll.lle_m_m____.__- __________ il w5
(W] A__ﬂ___m
_n__nu_ e __l..l...ﬂ __ﬂ_. “
mm""mm"“u jEES B [ R  mETN e \_
...... . _ ) o
" |
QL
T8 o
‘.- [h - T
e - ~\ 2
g g / \ 2
w 2 = G
“__...‘_“ T 5 O W o
— Ty W > O 0
W] Q a) 4= ol
I . W
1) D q ey ~ e (o)
ke + m- (4«7 e
= S 6 £ 5
¢ £ N B = 9
) - ~—— © - ok
- o It © v
o £ = £ g
Keffines . a -
-
w oS . s o 2
v ge] 4] 4= c
__- ..... A " nu w O
w o © 8 =
---------- e — nu — c
(4v] s - c e © —
s ..m O (4] c -
o e C
[T b c O c @
1] O © a et
QL O C “ = o E
- o £ £ T
u_. ..... @ o - e S m Q
£ £ s 5 % 5%
W = 9 S B =&
o 2 ) 5 2 3
X oo 3 o o ® &E
wl £ = oc Q= Q Z
R & E S 9oL
S 20 m - e a £
Czi| < S & .0 o o )
- = N /!




|P'\I|n

- istituio Narionaie
‘ - di Fisica Nucleare

-
A
aa s W@ B ¥ _
& QL AMILN DN ANESE ANEM x 1urnrse & 4 /4 nnnn
ik b i 1Uuuy
a3 Pl |
Lol | L LIE=N DOEHD QIEHC LICe=2]
85 oEde QNE QEEE D) IOEAN LENE QIESD LOKEND DOEHE QOGEN] DA DO QIEAR ORED) LOED
: nucllde chart -y : :
46 e QEe QuE % QOED) CMEHD SACEHO QUE QOEAN CAUEHO QIGEHE QICED) OSSN DM Q0CEHE QUE LIEHD
47 N ODEAT QOEAN LR SIRAU UL LG LAY SOEAE Gieed] e LOEND AEAD DECESD] LOEMD QIEEAE DECED] DOEMD
48 0o QIEAE QUGN (000 DOEWD QOCEAE QUGED) DM CAEMO QICESD LDED) 100D RIGE (N0 DOEHID ANEHE MLEGE-D) DEHD DIGEAE REEDD (0D
4 25K 17EHS 16EHS QDB LRSS SENT JMEAT LU LMEMS T0EMO 100640 DICE) BOEMO QCEAE QEGEN LAEHD N
000
50 LB LAZHD LOEAD 2436430 LHEHE 150648 LIHE LIEHE LEEAT 000 LOEMD QTEHE DEGED] LMD
FH

2
>
2
4

s

i DE A IES B IRENY 0N

=

n
L

LIDRAC cnlm i
nnRivio bEIHLL'..".-

spec
1/200 selected species

B Wr selected specie b !
8 Nominal beam

e

If mass separation is 1/10000, we can separate just one isobar from the nominal beam.
Instead, a separation in mass of over 1/20000 ensures a “clean selection”, in particular
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A SIL3 safety system is under development (tender launched) - i | Coice
Simplified system will be ready for cyclotron test o
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Economic planning for SPES construction 2010-2018

o®

9.000.000

U Premiale2011
B Synergies with others INFN

INFN
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Total SPES construction
2010-2018

(51.200 kEuro)
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2018

Approved project funding for ompletion: Nov 2014

Estimate (2013)

1,800

Grand
2010 2011 2012 2013 2014 2015 2016 2017 2018 |Total

5,200 1,900 6,700 12,9 8,200 2,300 700 51,200
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LARA
Funded with 6.8 Meuro
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targets activation
High power targets tests
Raduousotopes/rad|opharmaceutlca|s

Production laboratory in join. venture with

external companies:

Selected isotopes of medical interest
Sr-82/Rb-82 generator

T1/2: 25.6 d EC 100% / 1.3 min photons 511keV, 776keV

management
Contract with company for
rad|0|sotopes production to be
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At the forefront of
cardiac PET for 24 years

and counting...
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differential neutron flux (MeV-! em-2 s-1)
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Integral neutron production at SPES Cyclotron
Proton beam= 70 MeV, 500 pA Target =W 5mm
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ALPI superconducting booster:
Resonators in 19 cryostats, working @ 4.2 K
(immersed in a liquid He bath)




OUTPUT OF Fiducialization OF ALL
MAGNETS IN ALPI

Point-to-Point Typical Accuracy***
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INFN SC Resonator Improvements on ALPI
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— SPES

INFN The Upgraded Alpi post-accelerator .—-. .........(

+ 13050
M. Comunian 1+

[ A exotic beams for science

For stable beams

e : | For exotic beams

B With ALP1in SPES configuration Low Beta=5 MV/m, Medium Beta=4.3
MV/m, High Beta=5.5 MV/m
Conservative value: 2 cavities off in the
calculation.

?4Ge
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Decay spectroscopy techniques to study
neutron-rich fission fragments at SPES

Krzysztof P. Rykaczewski, Robert Grzywacz, Carl J. Gross, Daniel W. Stracener, Yuan Liu
Oak Ridge National Laboratory, Oak Ridge, Tennessee 37831-6371, USA
in collaboration with
C. Mazzocchi, A. Korgul, M. Karny, K. Miernik, U. of Warsaw, Warsaw, Poland
W. Krolas, Institute of Nuclear Physics PAN, Krakow, Poland

MTAS = Modular Total VANDLE = Versatile Array of 3Hen = Helium-3 Neutron Detectors
Absorption Spectrometer Neutron Detectors for Low Energy Hybrid-3Hen = 3Hen + Clover Ge

The physics of neutron-rich fission fragments
= nuclear structure evolution as N >> Z,
= spectroscopy near and above the neutron separation energy
= rapid-neutron capture half-lives and beta-delayed neutron branchings
- societal impact in better data for modeling neutron-rich environments such as nuclear reactors
= more detailed understanding of the anti-neutrino spectra from reactors

U.S. DEPARTMENT OF

EN ERGY ¥ OAKRIDGE NATIONAL LABORATORY
MANAGED BY UT-BATTELLE FOR THE DEPARTMENT OF ENERGY



Istituto Nazional
di Fisica Nuclea:

Laboratori Nazionali di Legnar

2012-2014

Therefore the AGATA Steering Committee has decided for a commitment of the detector until 2020

AGATA @ SPES
2019-2020

s Yo ”Y%

G. de Angelis (ASC Chair) and 1. Nyberg (ACC Chair)



Neutron Detector Array

Versatile neutron detector to be coupled to gamma-ray arrays

Neutron detection is based on the liquid scintillator EJ301 with good
neutron-gamma discrimination capabilities.

Single hexagonal detector FEE fully digital system:
— 200 MHz and ENOB 11,3

— Global Trigger System - GTS

Predecessor
Neutron Wall




Time line of NEDA
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exotic beams for science
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—m— sphere
= cubic geometry 1
= — cubic geometry 2
—mu— radial geometry
radial geometry tapered

efficiency [%]
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Active Target Detectors: ACTAR
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Proton energy resolution for the

Fig. 4: Sample digitized trace for a 1**Sn(d,p) reaction with 2x2mm? sized pads. The red line
corresponds to the fitted trajectory used for determining the range of the proton.

lI- Y-ray array

78Ni(d,p).reaction.at.8 AMe\.

with 4x4 mm? pads

[ACTAR collaboration: http:

ERC: ACTAR TPC - G. Grynier - GANIL
ERC: SpecMAT - R. Raabe - K.U. Leuven
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Total Absorption Spectrometer (TAS) or MTAS (ORNL)

Courtesy of B. Rubio

Information on the multiplicity
of the gamma cascade

counts

TDR submitted in
2012 and accepted! o000 H

20000

16 x Nal(Tl) crystals:
«15x15%x25 cm?3

*Minimum dead-material . o L
%%M;FE%%%“ N 0 500 1000 1500 2000 2500 3000 3500

energy [MeV]




|
i
|

%
wn
L
n

(W)
i
|

77777 =_ » -7- -=r \:.‘é‘_'-—_. e (St - -t -
-

d The SPES project is financed by INFN up to the completion

= L] u = u =

— a1 o e i Tl Bl oY et P Yk o .-.-I-:A-A
o] '] i i =] FILE _SEi 3T iF AT N
. LW LI LYy 1.3 L1 LAEL _1 11 AL il ILin Iyl
— - = = LE e S T mm el e e s o

L.

O The proton beam is expected to be extracted in december 2015
for the Site Acceptance Test
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J Applications:

A program for study and production of radioisotopes for
medical use is started

J First beams available for medicine and neutrons in 2016
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Third SPES International workshop
LN 10 __ tober 2016

J Applications:

A program for study and production of radioisotopes for
medical use is started

J First beams available for medicine and neutrons in 2016
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