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Mativazioni Scientifiche

Nucleosintesi degli elementi pit pesanti del Ferro
Caratterizzazione delle condizioni stellari
Cosmocronologia

Reattori di IV generazione
smaltimento delle scorie radinattive
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Mativazioni Scientifiche Astrofisica Nucleare

1957 Burbidge, Burbidge, Fowler, Hoyle

REVIEWS OF
MODERN PHYSICS

Vouuse 29, Numsen 4 Ocrosen, 1957

Synthesis of the Elements in Stars’
E. Marcaeer Busminge, G. R. Burmpor, Wittiaw A. Fowepee, axp F. Hovie
Kelloge Radistion Laborgiory, California Instilute of Technology, and
Mownt Wilson and Palomar Observolories, Carnegie Tnstitution of Washinglon,
California Fustitute of Technology, Pasodens, Colifornia

It is the stars, The stars above us, govern our conditions™ ;
(Kimg Lear, Act IV, Scene 3)

but perhaps
“The fault, dear Brutus, is not in our stars, But in ourselves,”
(hieling Caesar, Act 1, Scene 2)
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Gli elementi chimici pit pesanti del Ferro
sono prodotti grazie a reazioni
indotte da neutroni all'interno delle stelle

~ /2 by s-process
~ Y2 by r-process
S process [SLOW]
T = 108K - n =108 neutroni/cm?

Tempi di cattura = | anno

process
T> 104K - n 21020 neutroni/cm?
Tempo di esposizione ~ secondi

"
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Gl elementi chimici pio pesanti del ferro sono prodotti in reazioni indotte da neutroni all interno delle stelle

"H, He, Li &
: @ Formazione §68

Nucleosintesi

Espulsione di materia L el Vita
nel mezzo interstellare_ /57 i di una stella

Residui §"
BH: Black Hole .
NS: Neutron Star (WD.NS.BH) ', '_ e Nucleosintesi

WD: White Dwarf Star
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|l processo S procede lungo la valle di stabilita B

r-Process Region

Seedfor  s-Process s-Branchings ~
s-Process  Reaction (®Ni, ®Se, ®Kr, ...)
Path
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|l processo I" pud avere luogo in diversi scenari:

Supernova nucleosynthesis
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Misurare (ad alta accuratezza) sezioni d'urto di cattura neutronica per

- Isotopi rari
- Isotopi a bassa sezione d'urto
- |sotopi radioattivi (4ranching points)

Permette di

- Raffinare | modelli teorici dedicati allo studio delle abbondanze nell Universo
- Ottenere informazioni sull'evoluzione delle stelle

Istituto b Jazionale
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N/ Mﬂliyﬂziaﬂi Scientifiche, Tecnologie nucleary

". PR[IBI_EMA DEI_I_E S[:I]RlE 496 8. Leray / Nucl. Instr. and Meth. in

Table 1

Half-life and amount of the principal long-lived isotopes in the

Sulu in Fl‘ﬂﬂl:iﬂ, SI]HI] IJFl]dﬂttE I]Itr'E Eu fuel unloaded every year from all the French reactors

tonnellate all'anno di attinidi e frammenti di Element lsotope_ Half-lif

(quantity) (years)

Quantity
(ton/year) -

fissione a lunga vita media (t > 10* years) — R

(11.4 ton/ year) Py 24x10*
240 6.5% 103

L'immagazzinamento risulta pericoloso per Minor actinides 2 21x10°

(1.1 ton/year) 430
' 7.4%10°

e criticita 8.5% 10°
ol wlig~ |- . . . . teci d 2.3x10°

» possibilita di contaminazione faglie acquifere P 21%10°
' 1.5x10%

e terrorismo nucleare o 10X 107

6.5%10°

0.19
6.53
2.52

0.48
0.25
0.14
0.001

0.4
1.0
0.9
0.2
0.25

Lo smaltimento di rifiuti radioattivi (attinidi e frammenti di fissione)
prodotti in reattori nucleari o dallo smantellamento di armi nucleari

costituisce un grave problema ambientale

)
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Reattori nucleari di nuova generazione (Gen-1V)

pernsati per

*+Avere una maggiore efficienza di burn-up — decisa riduzione delle scorie
- riutilizzo di parte del combustibile spentao,

- produzione di energia bruciando scorie ad alta radiotossicita’ (Np, Am, Cm);
** Presentare forme di sicurezza intrinseca;

*¢ Non consentire la proliferazione nucleare;

*¢ Ridurre tempi e costi di costruzione.

Trasmutazione

Tc (2.1x10° years) +n — 199Tc (16 sec) —
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Misurare

(ad alta accuratezza)
sezioni d'urto di fissione
neutronica per

- Pu
- Attinidi minori
- Elementi strutturali

Permette di

- Prototipizzare
reattori di Gen-|V

larget Accuracies
for Fast Reactors

Energy Range

Current
Accuracy
(%)

Target
Accuracy

U238

inel

0.5 +6.1 MeV

10 =20

capt

2.04 +24.8 keV

3+9

Pu241

fiss

454. eV +1.35 MeV

8 +20

Pu239

capt

2.04 +498 keV

7 +15

Pu240

fiss

0.498 +1.35 MeV

6

Pu242

fiss

0.498 +2.23 MeV

19 =21

Pu238

fiss

0.183 +1.35 MeV

17

Am242m

fiss

67.4 keV +1.35
MeV

17

Am?241

fiss

2.23 +6.07 MeV

Am?243

fiss

0.498 +6.07 MeV

Cm244

fiss

0.498 +1.35 MeV

Cm245

Fiss

67.4 +183 keV

Feb56

Inel

0.498 +2.23 MeV

Na23

inel

0.498 +1.35 MeV

Pb206

inel

1.35 +2.23 MeV

Pb207

Inel

0.498 +1.35 MeV
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Aliberti, Palmiotti, Salvatores, NEMEA-4 workshop, Prague
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n_TOF & una sorgente di spallazione che sfrutta un fascio di protoni da 20 GeV/c del PS
(360 neutroni per protone)

« Bersaglio di spallazione di Pb, 80x80x60 cm?, raffreddato ad acqua (moderatore)
« Base di volo ~200 m
* Due collimatori, tre muri di schermaggio, un magnete

* Possibilia di cambiare il profilo del fascio in sala sperimentale (per misure di cattura e fissione)

Elevato flusso istantaneo 105 n/cm?/pulse

Largo spettro energetico 1eV<E, <230 MeV
Alta risoluzione energetica AE/E ~ 10+ (fino a 100 keV)
Basso repetition rate | pulse/2.4 s (0.4 Hz)

Basso background 10- (1 particella/cm?/pulse)
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N4 La facility n_TOF @ CERN

Cosa offre n_TOF ? Hual & la ricaduta diretta sulle misure 7

Neutroni disponibiliin un ampio intervallo | Misura di sez. d'urto di cattura fino a | MeV

di energia (I eV < £, < Zall MeV) Misura simultanea di sez. d'urto di fissione
dall'eV alle centinaia di MeV

Misura di piccole sez. d'urto di cattura

Elevato flusso istantaneo Misura di campioni disponibili in modeste

(109 n/em?/bunch) quantita
Misura di campioni radioattivi

Risoluzione in energia Studio accurato delle risonanze

Low neutron sensitivity Misura accurata di sez. d'urto anche nei casiin
Basso background Ui O/ O g > |
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1791 1823 1902 1918

a Shutter =10 Interface
Second Flanges
Collimator a=200 mm

Escape Lane

Valve
a=200 mim
Carbon Fil
Measuring Measuring
Stataon Station
Forward Shielding Back Shielding

175.85 177.85 1825 180
(1755} (178 {182.15) (189.65)
18635
{185.9 TOF)

Setup for capture
Setup for fission

The experimental area )
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\ﬁf’lﬁ /| Apparati sperimentali

Realizzati ad hoc per
n_TOF

low neutron sensitivity
C¢Dg liquid scintillators

NIM A496 (2003) 425 / =
"

C:D; dete::t_ur“

INFN
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\ﬁf’lﬁ /| Apparati sperimentali

Sez. d'urto di cattura (2): 4w Total Absorption Calorimeter

= 47 cristalli BaF,, spessore [a cm Offre un'ottimale discriminazione del background e permette di
* Alta efficienza ai y di cattura distinguere |e cascate y di cattura da quelle di fissione => ideale per
misure di cattura su bersagli fissili e disponibili in piccole quantita

- Neutron Beam
Clzﬁzmh)z

Neutron Absorbe,r
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Stack di Parallel Plate Avalanche Counters sensibili alla posizione

Campioni inseriti fra PPAC
Posizione e coincidenza fra FF permette discriminazione a-background. Multi-sample Fission lonization Chamber
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it | Risultati recenti (ZOW0-Z0N) ~ 5Ni(n, y)

\ il

Milestone 1/2011
L "analisi dei dati & stata completata a dicembre 2010;

| risultati sono stati presentati a conferenze (NIC XI, NDZ010);
un Physical Review G sta per essere sottomesso.

- —n_TOF data
- JENDL-4.0
—— ENDF/B-VII

L

S
2
>
)
x

Rel. Yield

JI]JI[][IJ[J'

Lol " M
1000 10000
E (eV)
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\Risultati recenti (Z010-Z01)) “Am(n, y)

Misure completate; Milestone 2/2011

Analisi dati in corso.

—— Am total

Capture on Al+O
—— Sample’s activity
——— Photon background

&

L
=
D
L)
=
=
0
o

& i

énergy(e‘u’]
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Milestone 3/2011 Z45Am(mf), Z45£’m{,7,f)

FEP.J manuscript No.
Awill be iuserted by the editor)

*HBAm relative to **U from 0.5 to 20 MeV

F.Bellon:', BLOCaviani®™, N.Colouna’s PMasii®, DAL lod. W Abondaio®, aul

Istitnto Nasionale di Fsicn Nueleare [INFN] viesie, Haly

Istinte Nagionale di Fisica Nucleare (INFN}, Laboraiori Naziouali di Legnara, llaly

CLERN, Gengva, Swilgerland

Iatine Nawionale di s Nucleare (INFN3, Barl, Lialy

CHAL W Gifeaur=Y velle, Kranes

" Uiversidide de Saniago de Eposleli, Npall

Centro de lavestigarionss Kn

“ UHiversity ol Loda, Loda, Polaeel
Karlzniae Insiiwe of Techaology, Campns Noed, Insiio i K

Avominsin eler Ostereeiclis iiiversi A

Clentre Nationsl de la Recherche Scientifigue,/ TN bl

 FacCy of Mahentatics and Paysios, Clares Ustivers' v in Pramie. (

F lniversitar Palitecaiea de Catalinya, Barealona, Soain

enphysik, Gesmay

. Franca
sch Repulblic

T Uniersidad o a Spain
*lnstitura Teenoldsico e Nuclear{I'TN}. Lisbon, Partugal

YULIE - Cummlea & Depactaments de Fisiea da Untvessiclacle de Colmbra, Porngal
* University of No.ze Dame, No.re Dane, US.
Insrituto de Mistea Compuscular, CSIC-Universidad de Valeucia, Spain
ireece

Aristacle Univesity of 'Thessalonihi, (
Ydoint Lustiice for Nuelews Re
Laimsit e of Physics and Power £
nire Nutionul de ls Recherche Scientifigue,/IN2F3
Fos Alarmos Nacanal Labaratery, New Yexieo, USA

- R

- CENBG, Rordeaw,

e

Tolevo Lustinate o Tecluologs, Takyo, .
Universily of loanina, Ciresee

Oale Ridge Naviona! Laborat oy, Oale Ridge, USA
© NCRR, Allena, Gr

)

Universidad de Nevida Spain
@ Nipartimento di Fisicn, Universith di Bologna and Sezione INKN di Bo'ogun, Laly
Nativual Teclintionl Uiiversily of Alleus. € e

Inssine Tie Fakalrd Jie Plysis, Universian Wisn, Ausira

4 Pol\ Universitaire Léonard de \Jncl Faris La Ddfonse, Frauce
' RC-IRMML Geel, Bolgium

sarl el ol Pliys, «Lm( St rozieny, Unives
FENEA, Bowgna, Lialy

¥ Universily degli Studi di Davia, Pavia, Haly
* Centre National Ae la Recherche Scientifique/ TN2ES - IPN, Oraiy. Keance

raily ol Besel, Swiizer.and

Receved: dave 5 Revised version: dale

500 20 M with aneer ainties of & 4%

diserepancies n previeas diva sels and are Iuporal for Jwue reacton

PACS, 26.85.Ec Newtrom-induced fission — 2541.-1 Fission rescrons

Roma, 19 settembre 2011

prernaional Alonte Knengy Agency (IABEA L NAPC/Nuclear Data Secion, Vieana, A

¥ g a Ll ondsalion camber, Witk che good oo ing <alis
thanks to rhp high instantanesns Hux and the low backgronnds, the present resulis ave wselu for
wilh &

Measurement of the neutron induced fission cross section of

geticas Medioambieniales v Techinologicas, Macrid, Soain

wilids Wien, Avsiria

A ria

Laboraory of Newteon Physies. Dol Rissia

Abstract. The ratio of the neutron induced fizsion crass secrions of % Anand ™" U was meastred 11 he
i o] The fxnarimenl was performed an the O

# L conled He a

aproved Ll ien-gp.

Commissione Scientifica Nazionale Linea 3

The neutron-induced fission cross-section of **Cm: new
results from n_TOF

M. Calviani™® ML Meaze®!, N. Colonna®, J. Praena®, 1. Abbondanno”, (i Aerts”, 1. Akares®, . Alva-
rez-Velarde’. 8. Andriamonje™*, J. Andrzejewski®, P. Assimakopoulos” , L. Audouin'”. G. Badurek'', M..
Barbagallo", P. Baumann'*. F. Beévai'®, F. Belloni™*, B. Berthier'™, E. Berthoumieux' . F. Calvifio", D. Ca-
no-Ou®, R, Cdpulc.lm C. Carrapigo' ™, P, Cennini'®, V, Chepel™, E. Chiavc.l‘ilﬂ G. Cortes™, A, Couture™, J,
CO)\U M. Dahlfors'®, S. David”, L Dlllrnann .C. Dommgo-Pardo W. Dr1d1 L Duran™, C. Eleftheriad-
it ML Emb1d- cgura’, L. Ferrant'™ | A, Fu'r.m .R. Fbrlbl[‘a-l\hl(]ubb K. Fujii', W. Furman™, S.
(ralanopnulm G. Giubrone™. 1. (mm,al\e% E. Gonzalez-Romero'", A (Imerdﬂval{iZﬁ Ie. (hamegﬂa' C.
Guerrero'”, F. Gunsmg B. Haas”, R. H:ught M. Hail"'. A. HelTela-l\Iartmez M Igashira®™, E. Jericha'',
F. ]\appclcfl, Y. Kadi'®, D. I\aladlmos . D Karamanis®, V. Ketlerov™. M. Kerv L,nol‘ . I\og,hlcf". 3
Knn[)\dl(nwﬁ E. Kossionides™, M. Krtigka®, C. Lampoudis™, C. Lederer™, 11 1 eehll, AL Lindote', 1.
Lopes'”, M. Loz‘mo , S. Lokic', I. Marganiec®, S. Marrone®, T. 1\Iarlmez”, C. Massimi™, P. Mastinu’, E.
I\Ia,ndoza A l\lx,noom1613 DM Milazzo®, , C. Morcau', M. I\Ioswm F. Neves'®. H. Oberhummer™, S.
O'Brien”, I. Pancin®, C. Papachristodoulou’. C. Papadcpoulos ,C. Pnrﬂdelﬂ(', N. Patronis®, A. Pavlik™, P.

Pavlopoulos™, L. Pem)l" M.T. Pigni''. R. Plag™. A. Plnmpen‘“, A Plukis”, A Poch', C. P‘rf:tell‘l
Quesada’, T, Rauscher™®, R. Reifarth™, M. Rosettr™, C. Ruhbid G. Rudoll*?, 1. Rullhusen™, J. Salgado
C. Santes'”, 1. S'lrghhpone' TP 1L Savvidis™, P. Schillebeeckx™, C. glephan G. Tagliente’, TI Tain"’ l.
annini™, V. V iale?, P. Vaz'7, A. \eﬂ‘rum“ D \111'1m:um

Tassan-Got*", L. T'non . R. Terlizzi’, G.
M.C. Vineente™, V. \’ladmudlsls R. Vlastou™ F. Voss™, S. Wdllcl‘l, M. Wicscher'®, K. Wisshak®™

(The n TOF Collaboration. www.cemn.clyntof))

JINFN-Laboratoyt Nazionali Legnare and Dipartimento &f Fisica, Universiid f Padova
SINFN-Secione di Baii
Universidad de Sevitla, Sevilla, Spain’
"Istinito Nazionale Fisica Nucleare, Trieste, Italv
CEASael, ay - DSADAPNIA, Gif-sup-Yveite, France
* Unversidade v Santiago de Compostela, Spain
‘Centro de Investigaciones Energeticas Medioambientales y Tecnologicas, Madvid Spain
EUniver f Loz, Lodz, Poland
" University of foennina, Grecce
 Centre National de g Rechierche Scientifique IN2P3 - IPN, Orsay, France
fromrmmm der Osterreichischen Universitaten, Technische Universitut Wien, Austria
- Centre National de la Recherche Scientifique IN2P3 - IReS, Strasbourg, France
¥ Charles Universily, Prague, Czech Republic
* Uhversidad FPolitecnica de Catalunya, Baveelona, Spain
“ L'emm e Investigaciones Energelicas Medioambicentales ¥ Tecnologicas, Madrid, Spam
Infenmrwnai' Atomric Enevgy Agency (L4F4), Nuclear Data Section, Viemna, dusiria
“Instinio Te:.nolagzco e Nuclear(ITN), Lishon, Fortugal
PCERN, Geneva, Switserland
PLIP - Cotmbra & Depavtamento de Fisica do Universidade de Commbra, Portgal
_ 'JoUm‘ver:s‘.it_\‘ of Natre Dame, Notre Dame, LiSd
T Porschumgszentrum Karlsruhe GmbH (FZK), Institut fiir Kerphpsik, German:
8T Helmboltzzentrum  filr Shwem)nmfmshmg (imbH, Damﬁmdt Crermiany
Ui o )
J’_J
~Joint Instilute for!\mtm
5TiEne

FCentre Naonal de 10 106 0risroms o rpRgee. 1051 1 = UL, LU GEWMA, 1 W4NLE

"
INFN

Istiuto Nazicnale
di Figica Mucleare
Sezione di Tneste

paolo.milazzo@ts.infn.it



| Attivita (Z01)) 5Ni(n, y)

Prima misura assoluta Milestone 1/2012
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%57Zxr(n, v) measyrerment at the n_TOF facility at CERN
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\fjf \Attivita (ZON) Nuovi scintillatori liguid LE0G

seintillatori ligquidi per misure di cattura neutronica, in fibra di carbonio.

Ubiettivo: ridurre 1@ #eutron sensitivity di un ordine di grandezza ed aumentare la sicurezza

per meglio usarli nel laboratorio di classe A

Carbon fiber cell 300 um thick
(maybe more for safety)

Expansion tube

Carbon fiber
tube housing
2"PMT

Safety quartz window (3 mm thick)

Inner cell part:

CF layer | internally coated
with a gelcoat of resin
loaded with Titanium dioxide
INFN

= d = |stituto Kazional
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Aﬂ/wla (Z01) Nuovi Sﬂlﬂfl//ﬂfﬂl"l liguidi L606

la custruzmne

Preparati stampi in alluminio

Preparati pezzi con diverse prove di stampaggio
Assemblato primo prototipo

Trovare una resina certificata per resistere al benzene
Trovare le giuste combinazioni di resina-indurente-
ritardante per permettere la lavorazione dei pezzi
Definire le parti di carica del gelcoat riflettente
Definire gli spessori minimi della fibra per evitare
infiltrazioni di luce

Verificare la tenuta della resina al benzene

I
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Attivita { Zﬂ//} http://www.irfu.cea.fr/Sphn/NRA_schaol_2011/

MNautron Resonance Analysis School 2011

Scope

The secand Meutron Pesanance 2nalvais Schoal will be haosted at the B
el Belginm from November 14 te November 13, 2011,

Proposal to the INTC Committee

Meutron-induced nuclear reactions are impportant in 2 wide rangs of applications ranging
fram stellar nucleosvnthesis, synmetry bregking =fecks in compound nuclei. the
fvestigation of nuckzar level denzities. to applications of nudlear technslogy, including the
tansmutation of nuclear waste accalzrator dviven systems and puclear fusl cyee
investigations, Accurate measturements and & careful analysis of measured nuclear dats
ars the crucial basi aluated nuclear data libraries, whick in their turn form the basis
for technolegis

Neutron capture cross section of *3Zr

Abstract: We propose to measure the neutron capture cross section of the radioactive
isntope #37r. Aim of thiz projectis to improve the accuracy of existing results, hecause a tine
measurement of this cross section is relevant both for nuclear astrophysics and emerging
nuclear technology. In particular, the quality of the data that could be obtained at n_TOF
will allow on one side for a better knowledge of the s-process nucleosynthesis flow, and on
the other side to prototype systems for transmutation of nuclear waste, given that this
radioactive isatope is widely present in fission products.

This school is intend2d to provide a practical intreduction to the analysis of measured
neutron-induced resanance reaction data and to the processing of experimental and
eqaluated data, Lectures and hands-on computer svarcises wilk be alternated. Tapics
inclnde nentron-induced reactions matrix theory, neutren time-cf-flight measurements,
sncertainty and covarian sesement. data Formats |EHDE EXFOR) and related topies,

The schast i aimed at PhD students, post-docs and resesarchers working in the field
ralated o neutron dme-of-flight measurements and nautron rasonancs anakesis. Since
the capacity of receiving participants is limitad. priority will be given to applications of
FhD students and post-docs,

Spokeperson: G.TAGLIENTE, INFN, Bari, italy (giuseppe.cagliente@ba.infn.it)

The n 10K colfaboration o
Application

If vou would like te partidpate in the school, please fill in the appication form befors
Juaw 3%, 20L% vYou will be netified whether you are sslected for paiticipation to the
school, The ragistration fae is 200 BUR and includes accsss to the lecturas and lunchas. A
spacial all-in fas of EUR can be offerad to a limited numbser of persons, The all-in fee
includas registration, accommedation. meals and daily transpert between the hotsl and
the IRMM.

1. Introduction

The origin of the elemental abundances from iron to uranium can be almost completely
assigned to neutron capture reactions by two main stellar scenarios, each being
responsible for the production of about one half of the abundances in the mass region
A=G6. Explosive nucleosynthesis related to supernovaec or neutron star mergers is
characterized by complex reaction networks involving short-lived and very neutron-rich
nuclei. Because of the extremely high temperatures (T>10° K) and neutron densities
(ny>102" cm-3) the time scale for neutron capture is of the order of milliseconds.
Accordingly, this process is known as the rapid neutron capture process or r process [1].
The advanced burning phases of stellar evolution are periods of neutron capture
nucleosynthesis by the slow s-process [1]. Depending on the stellar mass it operates

in thermally pulsing low-mass Asymptotic Giant Branch (AGE] stars (main component) [2]
or during core He and shell C burning in massive stars (weak component) |3].

Under s-process conditions temperatures are = (1-9)=108 K and ncutron densitics can vary
bhetween x10¢ and 10! ¢m 3. Because typical neutron capture times are much larger than
average half lives of f-unstable nuclei, the reaction path of the s-process follows the valley
of stability by a scquence of neutron captures and P -decays once an unstable isotope is
encountered.

Situated at and near magic neutron number N = 50, the zirconium isotopes take a particular
position on the s-process path, just at the border between the weak and main component.
Because of their magic or near magic neutron configurations all Zr isotopes exhibit
relatively small (n, y] cross sections, As far as the unstable isotope ?37r is concerned it can
be considered as stable on the time scale of the s process hecause of its long half lite of 1.5
Myr. The corresponding s-abundance of %Zr decays only later to previde the s-component
of the daughter 3Nb, which itselflies outside the s-path.

Analyzing the presolar SiC grains, which witness the composition of s-processes enriched
material from circumstelar envelopes of Rea Giants[xx]. The Nh/¥r ratios ohserved in mast
grains are grater to be satisfactorily explained with present %Zr cross section data,

In addition there is @ possibility fr limitad financial suppert. Lpplicants for financial
suppsrt showld subimit a OV and a short lettan of motivation,

School Secretariat
+ Carmen Cabanillas-Platers (EC-IRC-IRMMG
Organizing Commitiee

Enrice Chiavart (CERHY
Emimeric Dupant ¢C 3
Frand Gunsing {ZEA, France)

Jan Heyse {EC-ORC-IRMMY

Stefan Kapac EC-IRC-IRMMY
Christas Lampoudis (BC-JRC-IRMM)
Cristian Massimi (IHF, Balog
Nachika Otsuba [TARA}

Pebar Schillzbeeck
Peter SHeyler {EC-JRL

L N N )

The school is supported by

« Europgan
- & - Irfu (Fra

o L

R O LR

EUFRAT.
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Pubblicazioni (Z0/0)

b. Tagliente et al., 752 %2Zr(n, y) reaction and its implications for stellar nucleosynthesis
Phys. Rev. C 81, 055801 (2010)

C. Massimi et al., #7Au(n, y) cross section in the resonance region
Phys. Rev. C 81, 044616 (2010)

N. Colonna et al., Neutron cross-section far next generation reactors: new data from n_TOF
Applied Radiation and Isotopes 68 (2010) 643

M. Mosconi et al., Newtron physics of the Ke/Us clock. | Measurement of the (n, y) cross sections of 6/67.128 [Jg gt
the CERN n_TOF facility
Phys. Rev. C 82, 015802 (2010)

K. Fujii et al., Neutron physics of the /?5/175 clock. . Resonance analyses and stellar (n, g) cross sections of

186187188 f]
Phys. Rev. C 82, 015804 (2010) APS spotlighting exceptional research

C. Paradela et al., Newtron-induced fission cross section of 71/ and %5’ Np measured at the
LERN Neutron Time-of-Flight (n TOF) facility
Phys. Rev. C 82, 034601 (2010)

N. Colonna et al., Advanced nuclear energy systems and the need of accurate nuclear data: the n TOF project at
LERN
Energy and Environmental Science, 3, 1910 (2010)

Impact Factor 9.4
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Pubblicaziani (Z0/)

F. Belloni et al., Neutron-induced fission cross section of 233U in the energy range 0.5<E <20 MeV
Eur. Phys. J. A 47:2 (2011)

C. Lederer et al.74u(n, y) in the unresolved resonance region
Phys. Rev. C 83, 034608 (2011)

D. Tarrio et al., Neutron-induced fission cross section of "Pb and Z09Bi from threshold to 1 GeV: an improved
parametrization

Phys. Rev. C 83, 044620 (2011)

. Iagliente et al, Neutron capture on %Zr(n, y) : resonance parameters and maxwellian-averaged cross sections
Phys. Rev. C 84, 015801 (2011)

INFN

Roma, 13 settembre 2011 Commissione Scientifica Nazionale Linea 3 paolo.milazzo@ts.infnit [ (EEETNRED

igica Muc
Sezione di Treste




W | Lampagna di misura prevista per il Z0(7

'Iir"“. d

Misura Campione Motivazione Rivelatore
Cattura (n.y) 664N} + %8Fe  Astrofisica B

Test (n,a0) I0g Rivelatori Diamante
innovativi

Cattura (n,y) 238( Tecnologie Calorimetro
Nucleari C:0;

Fissione + Cattura Z'Pu, 24Py Tecnologie Calorimetro
Nucleari MicroMegas
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Jeurpal homepage: www.elsevier.camflgcatelreéspol:

Is [talian science declining?

Cinzia Daraio®*, Henk F. Moed !

= Department of Management, Unbversity of Bofegna, Via U. Terracini, 28, 40131 Bologna , oaly
b Cenere for Seience and Technolagy Shindies {CWIS), Leiden Universiry, The Netheriands

ARTICLE INFO ABSTRACT

Article hstory: ‘The paper analyses rhe Italian conrribution tothe world scientific production, its relative ciration impact,
Received 24 june 2011 its international collaborations and scientific productivity compared with the most preductive EU coun-
Accepted 26 June 2011 tries over the period 1980-2009. It shows that despite the fact that the level of funding has been
Available online xx dramatically low during the past decades, [talian science has been able to increase its performance up to
2007. Iralian science is a “cathedral in the desert™ | lawever, a recent reduction in rhe level of scienfific
production. the lagging behind in international scientific collaboration { highly correlated with the rela-
P tive citation impact) and the great heterogeneity of researchers’ productivity {absence of correlation of
Public research organizations . N N N N N N X
Bibliometric indicators number of researchers with quality and quantity of scientific production) may mark the start of a decline
International collabaration of Iralian science. The paper concludes that the increased funding must go hand-in-hand with reform of
R&D policy autonomy and governance and calling for a sound system of internal quality control and performance
enhancement.

Keywiords:
Iralian science

© 2011 Elsevier B.V. All rights reserved.

PhD students
G. Lorusso, S. Marrone, K. Fujii, M. Calviani, F. Belloni M3U, CERN, Riken, CEA-Saclay

(+ numerose tesi di Laurea)

Post-Daoc stranieri
C. Moreau, J. Praena, M. Meaze, N. Dzysiuk

)
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Upgrading della facility (fatto)

ﬁu_
\ n'il'lﬂ i /

Nuovo bersaglio di spallazione (2009) Acqua borata come moderatore

(2010)

Background ridotto di un fattore /0

Contenitore Moderatare (4 cm)
(a tenuta) — .

Counts/Pulse

Acqua di raffreddamento

Piombo (

D =60cm
L=40cm [{ Contenitore
esistente

Vaschetta di
5
l'ﬂ[:l:l]ﬂ Log1 O(En)

Area sperimentale trasformata in

Laboratorio di Classe A (2010)

Pii facile e pulita a misura di bersagli radioattivi
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ggrading della facility (in fase di studio)
- perimentale (2014)

i éf‘%p‘% . \' ' N TN * 73 LA 5  picssemes s s pimsTe
Base di volo : ~20 m,
a 90° rispetto alla direzione del fascio di protoni.
Ci si attende un flusso di neutroni maggiore di un fattore ~ 20

g iy

-~

Misure di fissione su bersagli disponibili in scarse guantita

-

1]
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us0ibls o1
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Upgrading della facility (in fase di studio)

n_TOF EAR2

INDICO
Estimated Budget Vv 1,2

04/04/2011

Dismantling barrack 559 La versione finale del progetto verra
i T LTS presentata all'INTC a febbraio 2012

Ventilation

— Si stimanuo in un anno i tempi necessari
Elc general serices & alle operazioni di Ingegneria Civile

UPS 40
Access, alarms & fire detection 250

Access, interlock system
Fire detection, alarms 80
Shielded door (EAR2 entrance) 50
Crane 70

Radioprotection, monitoring 100

Beam line 220
MNew target concrete tap 50
New shaft collimation, shielding 50
Durmp 20
Vacuum chambers, pump, control 50
Gaz supply facility 20
Detector support facility (vertical) a0

Total [KCHF] 2 580
Contingency 10%

Total [KCHF] 2 838

Total [KEUR] (1 EUR = 1,35 CHF) ’NQ

Istituta Kazionale

Roma, 19 settembre 2011 Commissione Scientifica Nazionale Linea 3 paolo.milazzo@ts.infn.it 3 Fieica Haciare

Sezione di Tneste




~

L
==
:E-E'

\L\

CERN
Technische Universitat Wien Austria ~ 40 Istituti
IRMM EC-Joint Research Center, Geel Belgio = 120 Ricercatori

IN2P3 - IPN - Orsay, IN2P3 - IReS - Strasbourg,
CEA - Saclay Francia

FZK - Karlsruhe Germania

AstroParticle Consortium (Athens, Thessaloniki, Thrace ...) Grecia

INFN Bari, Bologna, LNL, Trieste
ENEA - Bologna, Universita di Bologna |talia

LIP - Universitade de Coimbra, ITN Lisbona Portogallo
INR - Dubna, IPPE - Obninsk Russia

CIEMAT - Madrid, IFIC - Valencia, Lniversity of Contratti EC
Santiago de Compostela, University of Cataluna Spagna FP5 n-TOF-ND-ADS

University of Basel Svizzera FPB EUROTRANS
University of Notre Dame, LNL, ORNL ISA FP7 ANDES

L
-
—
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M.Barbagallo,
N.Colonna,

M.De Poli
N.Dzysiuk,
F.Gramegna,
C.Massimi,
P.Mastinu,
M.Mastromarco,

M.Meaze,

N_T[": AI_ P.M Milazza,

G.Tagliente,
i R.Terlizzi,
B arl G.Vannini,
V.Variale,

B O I O g Nd A.Ventura
I_N I-Egnﬂf'l] :ESR::[:lernaturi

70% impegno/ricercatore

TFIE ste 20.7 kE/FTE (per il 2012)
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e | Statistiche

Finanziamenti ricevuti 2 ME

Pubblicazioni (riviste con referee) 4B

Impatto INFN su collaborazione internazionale

INFN Collaborazione %

Internazionale
Maintenence and operation 30 kCHF 204 kCHF
Ricercatori 1a =110
Pubblicazioni 23 4b

Istituta Kazionale
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Nl Milestones 2011

Sezione d'urto di cattura 52Ni e

invio del relativo articolo alla rivista per la pubblicazione 40-06-201

Completamento misure di cattura su Z#Am

subordinato alla corrente integrata di fascio 30-12-201

Invio dell'articolo relativo alle misure di fissione su 24°Cm e 243Am

alla rivista per la pubblicazione 30-12-201

Milestones 2017

Completamento analisi dati del 53Ni 31-03-2012
Misura delle sezioni d'urto di cattura Z4%Pu e 24Z2Py 30-11-2012
Pubblicazione dati di fissione Z*/Am 31-12-2012
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Kichiesta shlocco s./. 201/ L]

Bari

Interno Estero

Kichieste straordinarie 20/

Bari

LN Legnaro

Kichieste finanziarie 2017

Interno Estero Consumo Inventariabile | Apparati

Bari 5.9 a3.9 3.0 s 10.0
Bologna 9.0 27.a (spa.0
LN Legnaro 9.0 23.9 4.0
Trieste 4.0 14.5 24.9
TOTALE

Istituto b Jazionale
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