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AGENDA DELLA RIUNIONE

Riunione del 18-22 settembre

from Monday, 18 September 2017 at 09:00 to Friday, 22 September 2017 at 14:00 (Europe/Rome)

at Arenzano (Genova)

Description Agenda definitiva
Material 1nformazioni logistiche )

Monday, 18 September 2017

09:00 - 12:00 Sessione chiusa

09:00 Richieste straordinarie e sub-judice 2017 2h0’

11:00  Prima analisi dei preventivi 2018 1h0’

12:00 - 13:50 Pausa pranzo
13:50 - 18:00 Sessione aperta
13:50  Saluto del Direttore 10’
Speaker: Giovanni Darbo (GE)
14:00 AEGIS (30' + relazione referee) 1h0'
Speaker: Dr. Gemma Testera (INFN Genova)
Material: | slides

15:00 LUNA3 (30' + relazione referee) 1h0'
Speaker: Paolo Prati (GE)

Material: | Slides -@

16:00 Coffee break 30’
16:30 C icazioni del Presid e CSN3 30’
Speaker: Mauro Gino Taiuti (GE)

17:00  Comunicazioni del Membro di Giunta 1h0’
Speaker: Eugenio Nappi (BA)

Tuesday, 19 September 2017

08:30 - 18:30 Sessione aperta
08:30  ALICE 1h0'
Stato degli upgrades per Run3 30"
Speaker: Corrado Cicalo' (CA)
Material: | slides k)

Stato esperimento e richieste finanziarie
Speaker: Vito Manzari (BA)

Material: | Slides @

30"

Relazione referee ALICE 1h0'
Speakers: Lucio Gialanella (NA), Sara Pirrone (CT)
Material: Slides @,

Coffee break 30’

ASACUSA (30' + relazione referee) 1h0’
Speaker: Luca Venturelli (PV)
Material: Slides @

12.00 GAMMA (30' + relazione referee) 1h0'
Speakers: Silvia Leoni (MI), Daniel Ricardo Napoli (LNL)
Material: Slides E|_"

13:.00 Pausa pranzo 1h30'

14:30 JLAB12 (60' + relazione referee) 1530’
Speakers: Guido Maria Urciuoli (ROMA1), Marco Battaglieri (GE)
Material: Slides )+

16:00 Coffee break 30’

16:30 FOOT (30' + relazione referee) 1h0'
Speaker: Vincenzo Patera (ROMA1)
Material: | Slides 8

17:30 Il Calcolo al CNAF (30' + discussione) 1h0'
Speaker: Daniele Cesini (CNAF)
Material: Slides @_]

Wednesday, 20 September 2017

09:00 - 19:00

Sessione chiusa

09:00 Discussione sulle richieste e preparazione bilancio 2018 410’
13:.00 Pausa pranzo 1h30'

14:30  Discussione sulle richieste e preparazione bilancio 2018 4h30'

Thursday, 21 September 2017

09:00 - 19:00

Sessione chiusa

09:00 Discussione sulle richieste e preparazione bilancio 2018 4h0’
13:00 Pausa pranzo 1h30'

14:30  Discussione sulle richieste e preparazione bilancio 2018 4h30'

Friday, 22 September 2017

09:00 - 14:00

Sessione chiusa
09:00 Discussione sulle richieste e preparazione bilancio 2018 4h0'

14:00  Fine riunione




ESPERIMENTI IN CSN3

Qualche statistica del 2016 (2015/14/13): g

v 480 (479 /462 /460 ) FTE

v’ 460 (426 / 456 / 323 ) pubblicazioni ISI
v 471 (488/512/560) talk
v
v

22 (16 /26 /29) tesi dottorato :
47 (29 / 32/ 22) laurea (T/S) |

DENSITY

Compact| Stars @

TEMPERATURE (1010 K)

Accessibilita dati consuntivi limitata

Spontaneous Fission

Stable ‘Mountains’
1.E+14 Lead - Uranium

S 1413
2
T LE+12
5 1Es1
©
§ 18420
T 1.E+09
i =4

W o1.E+08
1.E407
1.E4+06
1.E+05
1.E+04

1.E+03

Island of Stability
- superheavy spherical nuclei

Neutron Number, N
10

100

ASFIN DREAMS EXOTIC EXOCHIM JLAB12 ALICE Proton Number, Z
NUCLEX GAMMA
PRISMA  LNS-STREAM

Z
z
5
5
o
£
o]
o
o
£

Deformed Nuclei
Esperimento

ROSARIO TURRISI PADOVA - CONSIGLIO DI SEZIONE 10/11/2017



ESPERIMENTI IN CSN3:24 SIGLE
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Linea | Linea 3
SONDE ELETTROMAGNETICHE
JLABI2 Struttura nucleone e/ Y +p.nuclei  |nismi di reazione, dipendenza da isospin

Linea 2

MAMBO Fotoproduzione di mesoni Y *Ppol ring, dinamica delle reazioni, fusioneffissione
per risonanze barioniche
razioni) Studi di fusione/fissione

SONDE ADRONICHE

ASACUSA Spettroscopia anti-H pbar+nuclei er la

Struttura nucleare, fusione sotto barriera, stati
JEDI (ex PAX) misura di edm p,d pbar,,*p debolmente legati, risonanze, quasi-elastico
KAONNIS Atomi e nuclei kaonici a nucleare, temperatura, momento angolare

raggio di Zemach del protone

del 2¥Th
ULYSSES Spettroscopia ipernuclei k+nuclei rici nucleari in reazioni di doppio scambio di carica
v P e w Tiiseiet e e sesiasioie w1 wli
4
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VARIE

» M. Taiuti: stimolare partecipazione ai bandi CSN5 “senior”’!
» Allineamento alle linee guida delle percentuali partecipanti e responsabili nazionali

» E. Nappi
» IGNITOR non sara piu gestito da INFN ma da CNR (budget 14 M€)
» Borse COFUND Fellini
» IUPAP: proposto Masiero membro INFN

» . conferenza INPC

» EIC:interessante per la CSN3, proposta di Ferroni di riunire in un’'unica commissione le compagini interessate

» Istituito gruppo di lavoro per definire una modalita di supporto giovani

» possibilita di stage, summer student, supporto tesi per studenti triennali o magistrali
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L U N n Istituto Nazionale di Fisica Nucleare

Laboratory for Underground
Nuclear Astrophysics

LUNA e LUNA-MV: stato e attivita nel prossimo
futuro

Paolo Prati

Dipartimento di Fisica e Sezione INFN - Genova

RN e Spokesperson della Collaborazione LUNA

ROSA Riunione CSN3, Arenzano 18/9/17



ROSA

LUNA: scientific output
(last 12 months)

M. Lugaro et al., Origin of stardust unveiled by the new
LUNA rate of the 7O(p, a)**N reaction

O. Straniero et al., The impact of the revised ’O(p, )'!N
reaction rate on the 170 stellar abundances and yields

R. Depalo et al., Direct measurement of low-energy
?’Ne(p,g)**Na resonances

A. Slemer et al., *’Ne and *Na ejecta from intermediate-
mass stars: The impact of the new LUNA rate for
’Ne(p,; »*’*Na

D. Trezzi et al., Big Bang Lithium-6 nucleosynthesis
studied deep underground.

Nature Astronomy 1(2017)0027

Astronomy & Astrophysics
598(2017)A128

Physical Review C
94 (2016)055804

Monthly Notes of the Royal Astronomical
Society 465(2017)4817

Astroparticle Physics 89(2017)57



LUNA-MV

nnnnnnnnnnnnnnnnnnnnnnn

Hall B

(ICARUS decommissioning almost complete — some areas used for
OPERA decommissioning storage)

Si-ignition  J (’i f‘
O-ignition "&H

PRl Sce LUNA-MV
pr'oposa|

H-ignition
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LUNA-MV
problems occurred in June-July 2017

1) A causa di una rilevata irregolarita formale (ritardato versamento
di 37 € ad ANAC) nella documentazione di gara per la schermatura
(importo ~ 650 k€ ), e stato presentato ricorso dalla Ditta
classificata seconda....la Ditta aggiudicataria ha presentato a sua
volta ricorso...la pratica € nelle mani del TAR che, auspicabilmente,
si pronuncera il 10 ottobre 2017,

E' stato riscontrato un malfunzionamento del carro ponte di sala B
ed ¢ in corso un accertamento per valutare gli interventi
necessari. A seconda dell'esito della perizia (attesa per fine
settembre 2017) si potrd procedere per affidamento diretto
ovvero framite gara di appalto (con tempi di ripristino non
valutabili)

ROSARIO TURRISI PADOVA - CONSIGLIO DI SEZIONE 10/11/2017 9



ROSA

LUNA-MV : present schedule

Approval of the first HVEE technical design

Opening of the tendering procedure for LUNA-MV plants
Submission of the Authorization request to «Prefettura dell'Aquila»
Beginning of the clearing works in Hall B

End of the tendering procedure for the new LUNA-MYV building
Beginning of the construction works in Hall B

End of the tendering procedure for LUNA-MV plants

Beginning of the construction of the plants in the LUNA-MV building
In-house acceptance test for the new LUNA-MV accelerator
Completion of the new LUNA-MV building and plants

LUNA-MV accelerator delivering at LNGS

Conclusion of the commissioning phase

Beginning First Experiment

December 2016
February 2017 %L
OCTOBER 2017 |
JANUARY 2018
APRIL 2018

JULY 2018
February 2018
NOVEMBER 2018
DECEMBER 2018
MAY 2019
JUNE 2019

October 2016 /
November 2016 %




ROSA

Item (LUNA-MYV) Costo Copertura Note
Sala controllo 90 k€ progetto premiale Consolidato,
aggiudicazione
provvisoria
effettuata oggi.
Impianti 360 k€ progetto premiale | Stima senza ribassi
provenienti dalla
gara
Sistema recupero e 200 k€ CSN3 Richieste
stoccaggio SF6 finanziarie 2018
Monitor ne y 85 k€ CSN3 Richieste
finanziarie 2018
totale 735 k€ Costo non coperto

pari a circa il 5%
del totale




INFN
Commiissione Scientifica Nazionale Il
Sep 19 2017

BDX
Dark Matter search in a
Beam Dump eXperiment

M.Battaglieri*, A.Celentano*, M.DeNapoli*, R.DeVita*, E.Izaguirre, G.Krnjaic, E.Smith
and the BDX Collaboration

*= INFN
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The BDX experiment
Two step process
l) An electron radiates an A’ and the A’ promptly decays to a X (DM) pair
Il) The X (in-)elastically scatters on a e/nucleon in the detector producing a visible recoil (GeV)

PhysRevD.88.114015 E.lzaguirre,G.Krnjaic, PSchuster, N.Toro

Passive shielding

High intensity
e beam

scattere

r niated l

o : e — '
Particles y |

X detection

X
X production

X, cross-section:

e €

o P——
Number of events: N, o —,— elastic on electrons g

¢ Intense electron beam
o ~ few GeV range energy

Experimental signature in the detector:

X-electron — EM shower ~GeV energy

ROSA 4 BDX - Dark Matter search in a Beam Dump eXperiment: an update M.Battaglieri - INFN GE



BDX at JLab

* High energy beam available: | | GeV
* The highest available electron beam current: ~65 uA
* The highest integrated charge: 1022 EOT (41 weeks)

* BDX detector located downstream of Hall-A beam dump
* New underground experimental hall

a »'Eﬂobg 5 BDX - Dark Matter search in a Beam Dump eXperiment: an update M.Battaglieri - INFN GE



The BDX detector

Detecting the X Rejecting the bg

e Cosmic * Beam-on

E.M. Calorimeter
A homogeneous crystal-based
detector combines all necessary
requirements

Active veto

Two layers: of plastic scintillator
OV: light guide + PMT

IV: WLS + SIPM
- Inner Veto
plastic scintillator
+WLS + SiPM
N
— ’ : | Passive shielding
I lead vault 5cm thick
Modular EM calorimeter
* 8 modules 10x10 crystals each
» 800 Csl(Tl) crystals (from BaBar EMCal) OuferVets
° 2 1
6x6 mm* Hamamatsu SiPM readout plastic scintillator
* 50 x 55 x 295 cm? + PMTs

6 BDX - Dark Matter search in a Beam Dump eXperiment: an update M.Battaglieri - INFN GE




Detector prototyping: cosmic BG assessment

'v ’NF/NW — - . B 590cm dirt

— . L
. 165 g/cm

e, L Lhs s BDX prm‘otyp.e @ LNS 60cm concrete
| R NS Tl

OMITA
4‘ . EE—— {
N\" 5

]
o

Nuclear Inst. and Methods in Physics Research, A 867 (2017) 148-153

Contents lists available at ScienceDirect

Nuclear Inst. and Methods in Physics Research, A

ELSEVIER journal homepage: www.elsevier.com/locate/nima

Large-size CsI(T1) crystal read-out by SiPM for low-energy
charged-particles detection

M. Bondi *:*, M Battaglieri °, M. Carpinelli ©-¢, A. Celentano®, M. De Napoli ?, R. De Vita®,
L. Marsicano ™€, N. Randazzo V. Sipala ©9, E.S. Smith'
Data
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shows NO counts in BDX life-time

BDX - Dark Matter search in a Beam Dump eXperiment: an update
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.______________________________________________________________________________________________________________________________________________________________________
BDX proposal submission to JLab Program Advisory Committee

Summary and Recommendation: BDX could become the definitive beam dump experiment at electron accelerators.

LOI pr'esented to J Lab PAC42 (20 I 4) Sited at Jefferson Lab, it would use the CEBAF high intensity beam and modern technologies for detector design, trigger,

and data acquisition, to achieve the most stringent limits (or to make the first discovery) of a class of dark matter particles.

2 prepa’re a fu” proposa'l The collaboration is encouraged to proceed with a full proposal to the laboratory, but the PAC emphasizes that the
collaboration needs to meet a high standard in order to be eventually approved. Experimentally, a fully fleshed-out
detector design needs to be presented, including both simulations and measurements (with CORMORINO or otherwise)
that demonstrate its sensitivity to both detection channels as well as its ability to reject cosmic ray backgrounds with
whatever necessary overburden. Theoretically, it must be made clear what models and attendant assumptions motivate this
particular measurement, as well as the extent to which these models are (or are not) addressed in other experiments at
other laboratories. Finally, the PAC realizes that the infrastructure costs to build and instrument a pit that would house this
experiment will be extensive, and recommends that the laboratory require an approved proposal before scheduling onsite
tests with beam as part of the design process.

BDX Proposal to JLAB PAC 44 (2016)
While simulations are an essential tool in understanding background conditions, they are not sufficient to design

- .ps
Condltlona"y AppI’OVGd (CZ) an experiment. The BDX collaboration is therefore encouraged to think more about benchmarking their
° beam_ oh b g simulations with measurements on site.

+ full simulation (~10?2 EOT)

BDX Proposal update to JLAB PAC 45 (2017) _ _ o
Summary: The collaboration should continue working with JLab to carry out the proposed tests, towards
* in situ beam-on bg tests achieving full approval at a subsequent PAC.

* simulation strategy

Tests/simulations results to JLAB PAC 46 (2018) Full approval with scientific rating (C1)

BDX presentation to INFN-CSN3
CSN3 Marl4 Roma CSN3 Sepl4 Bari CSN3 Febl5 Roma CSNS3 Sepl5 Cagliari CSN3 Sep216 Perugia

& 2 il

CSNIIl - 31 Marzo 2014

Next: Materia Oscura

m.Battagller]
INFN-GE, lealy

M8
INFN.GE, fealy

v e Pt emor - — —
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Seeking funds

* Growing word-wide (CERN, Mainz, LNF) and US (JLab, Fermilab SLAC, Cornell) interest for LDM searches

* DOE-organized workshop in March 2017 at University of Maryland to identify new small projects for DM
searches to complement the already approved program

US Cosmic Visions: New Ideas in Dark Matter 2017 :
Community Report

H HP.-— . H Marco Battaglieri (SAC co-chair),' Alberto Belloni (Coordinator),? Aaron Chou (WG2
.S. Cosmic Visions: New Ideas in Dark Matter T e N O
Rouven Essig (WG1 Convener),® Juan Estrada (WG1 Convener),” Jonathan L. Feng
(WG4 Convener),” Brenna Flaugher (Coordinator).* Patrick J. Fux (WG4 Convener),*
Peter Grahiam (WG2 Convener)? Carter Hall (Coordinator).? Roni Harnik (SAC
member),? JoAune Hewett. (Coordinator) % Joseph Incandels (Coordinator),'? Eder
Izaguirre (WG3 Convener),! Daniel McKinsey (WG1 Convener),'? Matthew Pyle (SAC
member), Natalie Roe (Coordinator),"? Gray Rybka (SAC member)," Pierre Sikivi
(SAC member),' Tim M.P. Tait (SAC member) N: 518
Vater (SAC member),!”” Neal Weiner (SAC member),'® Kathryn
ic Adelberger, ¥ Andrei Afanasev,'® Derbin Alexander
James Alexander Vasile Cristian Antochi? David Mark Asner.® Howard Baer,
Dipanwita Banerjee® Elisabetta Baracchini,® Phillip Barbeau? Joshua Barrow, 2
Noemmie Bastidon, James Battat® Stephen Benson,* Asher Beriin,? Mark Bird  Nikita
Blinov,” Kimberly K. Bodd) vhmxgeh Bond), ™ Walter M. Bonivento,™ * Mark

23-25 March 2017 Stamp Student Union, University of Maryland, College Park

US/Eastern timezone

"To respond to the 2014 P5 report recommendations in the search for dark
matter particles and maintaining a diversity of project scales in our program,
DOE Office of High Energy Physics (HEP) is interested in identifying new,
small projects for dark matter searches in areas of parameter space (i.e.
mass ranges or types of particles) not currently being (or on track to be)

B
D’Urso, 4 Eric l)am’“\wlnm D:wlon“ Marzio De Napoli lhﬂml.lal)v\nn
Patrick DeNivervill, Stephen Derenzo,* Antonia Di Crescenzo, ™ Emantce Di

Mareo, Keith R. Dienes .2 Milind Divan,! Dongwi Handiipondots Dongwi, Alex
™

explored. HEP is asking for community input in the spring 2017 timeframe in
order to plan the program forward. Input is requested on the possibilities for
small (the whole project is ~ $10 million or less) dark matter projects in
unexplored parameter space. A community workshop, followed by a White
Paper would be a good path to provide the input needed.We encourage you to
collect information from the community, including theorists and experimentalists
involved in non-accelerator and accelerator-based efforts."

-
&
.
o
2
3
<
8
z

0 Miuchi™ Sahara Mobarm: mar M rozov,
Frederic Motton,® Holger Mueller, Alexander | \huph\ % Russell \m- Tim

White paper submitted to DOE

* The white-paper (signed by more than 200 researchers) will be used to evaluate the opportunity of
DOE/NSF funding call for small (scale <$10M) project in the area to be launched soon (2018/19?)

* BDX has been included as a project in LDM searches with accelerators program

ROSA 22 BDX - Dark Matter search in a Beam Dump eXperiment: an update M.Battaglieri - INFN GE



A roadmap towards BDX Completion
Theory and physics case 100%
Detector R&D: signal detection and BG rejection 100%
Detector prototyping: cosmic BG assessment 100%

Detector prototyping: beam-related BG assessment

spring 2018 (12 GeV available in Hall-A)

BDX proposal submission to JLab Program Advisory Comm

C2-Approved; full approval summer 2018

Costs estimate

baseline fully defined

Funds procurement

full PAC approval required

The BDX Collaboration

Lobbying started

Costs optimization

custom electronics ready for 2018

TDR

2018-2019

Infrastructure and detector construction

2020-2022 (?)

Running BDX

2014 2015 2016 2017

Theory and
physics case

BDX R&D R&D
prototype cosmic bg assessment cosmic EM shower
BDX R&D R&D R&D
Conceptual design cosmic bg assessment 16ch Csl matrix custom fADC

23

beam-on assessment

BDX - Dark Matter search in a Beam Dump eXperiment: an update

2022-2025 in parallel Moeller exp

2018 2019 2020 - 2022
R&D R&D

BDX-Hodo Triggerless DAQ BDX
detector

R&D BDXTDR construction

M.Battaglieri - INFN GE



GAMMA: Struttura nucleare con spettroscopia y '@
A

NUCLEI ESOTICI LONTANO DALLAVALLE DI STABILITA'
LIMITI dell’ESISTENZA del SISTEMA NUCLEARE

Rinnovo della Sigla 2018 - 2022

GAMMA

FTE: 46
Persone: 58
5 Sezioni: FI,LNL,MI,PD,PG

CONSUNTIVI 2016
96 pubblicazioni

88 Talks
18 Tesi

ROSARIO TURRISI PADOVA - CONSIGLIO DI SEZIONE 10/11/2017



Spettroscopia GAMMA allo stato dell’arte

Spettroscopia y di alta risoluzione e alta efficienza
Rivelatori HPGe per raggi gamma ai LNL

GASP EUROBALL CLARA AGATA GALILEO
1992 - 2012 1997 - 1998 2004 - 2008 2009 - 2011 2014 - ...

MIPAD 1988 - 1992

AGATA

ADVANCED GAMMA
TRACKING ARRAY

Spettroscopia y di alta energia - RESPONSABILITA’ di MILANO
Rivelatori scintillatori per raggi gamma (BaF,, LaBr,, ...)

HECTOR HECTOR HECTOR HECTOR HECTOR+ HECTOR+ LaBr3 Galileo
1980' @ NBI 1990' @ LNL 2000' @ IRES 2000' @ GSI 2010' @ GSI 2014' @ RIKEN 2016' @ LNL
\E-' ' &
‘\r\ { & “//
-
4/ /
o

Ricerca e Sviluppo
Rivelatori HPGe, scintillatori e nuovi materiali, elettronica dedicata ...

—
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CAMPAGNE GAMMA 2016-2017- ...

® Laboratori di Legnaro — GALILEO ...

® GANIL - AGATA “Selected
® OSAKA / RIKEN HIGHLIGHTS”
®|SOLDE

®|LL (Grenoble)

® Bucharest

—> « GSI| — fasci radioattivi FAIR 0 (SIS18) dal 2018
e Jyvaskyla
* ORSAY
« CRACOVIA
* MSU - fasci radioattivi
* ARGONNE - Gretina nel 2018

—

ROSARIO TURRISI PADOVA - CONSIGLIO DI SEZIONE 10/11/2017 22



GALILEO GALILEO phase S
phase | 30 GASP +

10Triple Cluster +

40 GASP detectors
Eff: 4.0 %
P/T:50%

Simulations by A. Goasduff

R

ROSARIO TURRISI PADOVA - CONSIGLIO DI SEZIONE 10/11/2017 23



EUCLIDES
TRACE
PLUNGER
SPIDER
RFD

g-factor

LaBr3 ring

MOS

ROSARIO TURRISI

The GALILEO Il y-ray spectrometer
complementary detectors

Light charged particles detector (from GAMMAPOOL, EU)

Identification of A < 10 ions by PSA analysis (INFN)

Lifetime measurements with plunger techniques (from Germany)
Si detector for Coulomb Excitation (INFN)

Recoil Filter Detector (from Poland)

Radiation hard segmented detector for heavy ions at forward
angles for Coulomb Excitation with stable beams and g-factor
measurements with TDRIV technique (INFN)

High Energy gamma rays (INFN)

MiniOrange Electron Spectrometer (INFN) - (TRIUMF-like design, to be developed within 2022)

DONE and Developments on-going

—

PADOVA - CONSIGLIO DI SEZIONE 10/11/2017 24



AGATA Steering Committee Italian Members: A. Bracco, G. De Angelis
AGATA Collaboration Council italian Members: S. Lenzi, B. Million, A. Nannini, D. Napoli

AGATA MANAGEMENT BOARD AND TEAMS

A. Gadea (Project Manager)
A. Boston, B. Million, A. Korichi, F. Recchia, G. Duchéne, (ASC) and J.Nyberg (ACC).
J. Gerl (LCM-GSI), E. Clement (LCM-GANIL)

AGATA Working Groups I [ AGATA Teams
Detector Detector & Detector Characterisation | Detector R & D on gamma
Module Cryostat H.Hess CAT &Testing Detectors &
P. Reiter H.Hess H. Boston Applications
Front-end Pre-Amplifier Global Trigger & Pre-processing
- A
AMB Chairman g Py N b Laserns
Project Manager -
A.Gade
adea Dt Elenar rardISomGnarel QAQ Sunpor1 " :l:zwhf:’::‘o:
A.Korichi it bk w - W
E. Legay
w w
Data Analysis
Data Analysis & TRACKING SA Algor:lh? l:evelopmen1 GRID | + < r
A.Boston O. Sterowski LIS x *
> 1
Infrastructure. Detector array Complementary Mechanical n G n I n
Resource Manager COMF?~ _DE!- Infrastructure Detectors Infrastructure ADVANCED GAMMA
B.Million R.Menegario J.). Valiente A.Grant TRACKING ARRAY
Performance AGATA AGATA Commissioning I AGATA Physics & exp.
and Simulation Performance P.RJohn Simulation
E.Recchis C.Michelagnoli M. Labiche
J.Ljungvall
Technical
Coordinator Compatibility Specification Quality Documentation
Engineering Advi. |____EMC, Interfacing contrel Centrol
| Local Campaign Managers (LCM) j
INFN-LNL GSI GANIL-SPIRAL2
Legnaro Darmstadt Caen
).Gerl E.Clement Status September 2017

10/11/2017 25
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Publications of AGATA@LNL campaign (2010-2011)

18 Phys. Rev. C + 3 Phys. Rev. Lett.
1 Phys. Lett. B Hadrons and Nuclel
1 invisted review paper

Review Paper

PYGMY results
@LNL

more coming ...

PHYSICAL REVIEW C 95, 064321 (2017)

In-beam y-ray spectroscopy of the neutron-rich platinum isotope ?’’Pt toward the N = 126 shell gap

izzeti-Sona,
F. C. L. Crespi,”'? B. Mel
A. Kusoglu,'
G. Montagnoli
O. J. Roberts,'*:

@1t 7 4
. 1 ] 1565
21 - I ] =17.0(5) ns
w2 =17.
463 1267°%

Shape evolution in 2°°Pt
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AGATA @ GANIL: 10/24 esperimenti approvati con SPOKESPERSON ITALIANO

J.J. Valiente-Dobon

D. Verney, G de Angelis

G. Duchene, G de Angelis

Study of quadrupole correlations in the 106,108 Sn isotopes via lifetime measurements

Neutron monopole drifts near the N=50 closed shell towards 78Ni

Test of Z=28 and N=50 gaps in 82Ge and 80Zn

S. Leoni, B. Fornal, M. Ciemala

P.R. John, P-A. Soderstrom

S.M. Lenzi, F. Recchia

J.J. Valiente-Dobon, E.
Clément , A.Gadea

A. Boso
B. Fornal, S. Leoni, M.
Ciemala

B.Cederwall, G.de Angelis, F.
Recchia, et al

Lifetime measurements of excited states in neutron-rich C and O isotopes: a stringent

test of the three body forces with the AGATA+P A R|S+VAMOS setup

Shape transition in the neutron-rich W isotopes FATIMA

Effects of Isospin Symmetry Breaking in the A=63 mirror nuclei
Lifetime measurement in 112Xe

Isospin Symmetry breaking and shape coexistence in mirror 71Kr-71Br

Gamma decay from near-threshold states in 14C: a probe of clusterization
phenomena in open quantum systems

Search for isoscalar pairing in the N=Z nucleus 88Ru

~2 experiments/month, up to 313 Tb to the GRID Tiers
NEDA-DIAMANT coupled to AGATA in 2018

AGATA campaign approved until 2019
Additional request for AGATA until 2020 will be sent

ROSARIO TURRISI PADOVA - CONSIGLIO DI SEZIONE 10/11/2017 27



To support funds applications for AGATA 4w
a "WHITE Book” will be produced

o Physics Cases for AGATA in 2021 — 2030 period

o Focus on 5 possible Host Laboratories:

CERNI/ISOLDE - WG1 (M. Zielinska (chair), P. Reiter (co-chair))

GANIL/SPIRAL1/SPIRAL2 - WG2 (B. Cederwall (chair), E. Clément (co-chair))
GSI/FAIR - WG3 (A. Jungclaus (chair), M. Gérska (co-chair))

JYFL - WG4 (D. Jenkins(chair), Paul Greenlees (co-chair))

LNL/SPES - WG5 (S. Leoni (chair), J. Valiente-Dobon (co-chair))

+ Common WG - WG6 (ACC chair (chair), ASC and AMB chairs (co-chairs))

Emphasis on the particularities and uniqueness of each of the host labs

= Final version to be ready by the end of 2028
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AGATA@LNL/SPES - WG5S (S. Leoni (chair), J. Valiente-Dobon (co-chair))

Didier Beaumel (IPN-Orsay)

Giovanna Benzoni (INFN-Milano)

Fabio Crespi (University of Milano and INFN)
Dominique Curien (Strasbourg)

Gilbert Duchene (Strasbourg)

Bogdan Fornal (IFJ-Krakow) STARTING POINT:

Kalin Gladnishki :

Alain Goasduf LOI’s for SPES

Amel Korichi presented at

Roberto Y i SPES WS 2014 and 2016

Daniele Mengoni

Adriana Nannini

Daniel Napoli

Johan Nyberg

Georgi Rainovski LOI’s for SPES - 2074 and 2016 Workshops
Francesco Recchia

John Smith

Magda Zieliriska 47 LOIs = 42 (Physics) + 5 (Instruments Installation)
22 LOls requesting AGATA + Ancillaries

AGATA/GALILEO Il

+ Large Scintillators 7 = PARIS + Large LaBr,
+ Charged Particles (Coulex) - SPIDER
Severallexperimet + Charged Particles (Transfer) -2 GRIT (GASPARD/TRACE)
each LOI ... + Magnetic Spectrometer - PRISMA
+ Plunger
+ Neutron Detector = NEDA/NW
+ Recoil Filter > RFD

All requested ANCILLARIES are available or under development ...
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58 ric. con 46 FTE TOTALE 5y 2018 2009 | 2020 | 2021 | 2022 |

ISOLDE SENZA Missioni Long CERN shutdown 2
A

I;g';ifi?zbg‘iﬁ:‘ L stabili stabili stabili 1+ 1+, stabili_2 1+, RIB
GALILEO 2 544 357 78 62 23 23
Ancillaries GALILEO 203 32 16 50 56 50
GALILEO 3 650 0 0 0 200 450
AGATA 733 106 243 116 128 0
AGATA @ SPES 500 0 0 250 250 0
TRACE 377 84 73.5 73.5 73.5 73.5
NEDA 54 6 12 12 12 12
R&D HPGe 178 87.5 90 0

Array Ge - Solenoide ISOLDE 220 0 120 100

R&D Scintillatori 348 55 65 65 40 35
Tape Station SPES

stabili_2: ECR + CB + RFQ + ALPI: fasci civetta - Shutdown LNL: 3 mesi + Agosto & Settembre PROPOSTA GAM MA 2018 2022

Finanziamento 2018: 635.5 k€ “altro” + 247.5 k€ missioni
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<RIC,

ALICE

ALICE
Stato e Richieste Finanziarie

Vito Manzari

Contributi alle Riunioni della CSN3 nel 2017

Settembre - “Stato e Richieste finanziarie” e
A “Stato upgrades Run3”, V. Manzari e C. Cicalo

Giugno - “Risultati di Fisica” e “ITS Upgrade”,
G.E. Bruno e V. Manzari

Marzo - “Calcolo”, D. Elia

Riunione Commissione Scientifica Nazionale 3 dell’INFN
Arenzano, 19 Settembre 2017
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ALICE Performance - Data taking 2017
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ALICE

Intense commissioning
phase

~150 M minimum bias
events collected with
reduced magnetic field

Study of di-electron
continuum and resonances
in the low-mass region

Standard data-taking at a
luminosity of ~2.6 Hz/ub
(k™ 1%)
~80 M minimum bias events
collected with isolated
bunches for inelastic cross

section and diffractive
measurements
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ALICE Performance - Detector Participation

Hours
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ALICE LS2 Schedule

2015 2016 2017 2018 2019 2020 2021

J|F[M[A[M]]|]|A[S|O|N|D]J[F[M]A|M|][][A|S|O|N[D]]|F|M|A[M[]|]|A|S|O[N|D]]|F[M[A|M]
E Shutdown/Technical stop
Protons physics
Commissioning
Ions
Dec-Feb (10 weeks) Mar-Dec (44 weeks) Jan-Sep (37 weeks)
Open Experiment TPC upgrade Installation TPC/Beampipe/ITS/

+ TPC/ITS/beampipe removal Services installation ~ MFT/FIT, close Experiment

M[AM]J[2]A]s]o]N]

EYETS

Oct Feb (15 weeks)
Recommissioning

LS2: from week 50 2018 (beginning Dec) to week 7 2021 (mid Feb)
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Scientific Production INEN mm

ALICE Physics P Timeli
ysics Fapers Timefine Ad oggi, 190 articoli su rivista

Principali riviste: PRL, PLB, EPJC, PRC, JHEP
(ma anche JCAP, Nature Physics....)

190 papers submitted

as of 2017-09-18 Elevato grado di continuita nel livello di pubblicazioni

2017 = 22 articoli (submitted)
2016 - 33 articoli (published)
‘ 2015 - 28 articoli “
o ' ' ' ' ' ' N 2014 > 22 articoli ~ “
2013 - 27 articoli “

“Famous papers”
Elliptic flow of charged particles in Pb-Pb collisions at 2.76 TeV (672 cit.)
(il piu citato di LHC dopo gli articoli sulla scoperta dell’Higgs)

Suppression of Charged Particle Production at Large Transverse Momentum in Central Pb-Pb Collisions
at Vs,,= 2.76 TeV (532 cit.)

Centrality dependence of the charged-particle multiplicity density at mid-rapidity Pb-Pb collisions
at vs,,=2.76 TeV (501 cit.)
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Bilancio 2018 — Borse per Similfellow INFN

ALICE
Richiesta I’assegnazione di 4 annualita complessive pari al60 kEur

6 candidati con i titoli in regola

Posizione | Data inizio
Tema di ricerca

IIT anno PhD | Gennaio 2018
Mazzilli Marianna (Ba) | Studio delle correlazioni angolari tra mesoni D e particelle cariche nei
diversi sistemi di collisione ad LHC.

11T anno PhD | Gennaio 2018
Studio della produzione di $\pi™{\pm}$, $KN\pm}$, $p$ e $\bar{p}$ in
collisioni Pb-Pb e pp a $\sqrt{s {NN}}=5.02\ Tel'$ e misura del Nuclear
Modification Factor (R {4A4})

111 anno PhD | Gennaio 2018
Fronzé Gaetano (To) Bottomonium production in Pb-Pb collisions and upgrade of the ALICE
muon spectrometer software in view of Run 3

111 anno PhD | Gennaio 2018
Ravasenga Ivan (To) Identified hadron pT spectra with Run 2 data and simulation of the
expected performance with the new Inner Tracking System in Run 3

Il anno PhD | Giugno 2018
Barioglio Luca (To) Analysis of matter and anti-matter production in in pp, p-Pb and Pb-Pb
collisions and small systems to validate thermal and coalescence models

II anno PhD | Giugno 2018
Grosa Fabrizio (To) Production of hadrons containing charm and beauty quarks in pp and Pb-
Pb collisions at the LHC

Nome

Jacazio Nicolo (Bo)
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Bilancio 2018 — Richieste CORE per Upgrade Detector INEN

Sommario Richieste CORE per Upgrade e profilo di spesa

ITS Upgrade 1368.5 145 - 2938.5
TOF 35 25 50 330 - - 444.5
7DC - - - 16 AT7/71/77 19.5 124/148/154
Muon Tracker - - 45 88 - 267
Muon Trigger 25 37 42 9 42 - 160
Totale 60 415 899 1768.5 322/346/352 19.5 3934/3958/3964

N.B. Il finanziamento per il TOF non rientra nel bilancio della Commissione
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ALICE upgrade =2 strategia

Motivation

High precision measurements of rare probes at low p; which cannot be selected with a trigger —

require large event samples on tape.

Target
Pb-Pb recorded luminosity > 10 nb'! plus pp and p-A data

Improve vertexing, tracking and read-out rate capabilities

Strategy

* Upgrade ALICE readout (for several detectors) and online systems
» Read out all Pb-Pb interactions at a maximum rate of 50 kHz with a minimum bias trigger

» Perform online data reduction

* New silicon trackers: Inner Tracking System (mid-rapidity), Muon Forward Tracker (forward

rapidity)

Corrado Cicalo’

ROSARIOTURRISI  PADOVA - CONSIGLIO DI SEZIONE 10/11/2017 38



Stato della produzione: STAVE

* La produzione di Stave comincera nel mese di settembre/inizio
ottobre a Torino e LNF

Stave 0: completato e spedito al CERN per test data transmission

Stave 1: completato e caratterizzatoa TO
* procedura testata e validata fino alla saldatura del PB
* 100% chip funzionanti

* noise compatibile con quello osservato a livello di HIC (6-7
elettroni)

OB HIC

Chip notsa of the

Chip noise vs Chip number

(all HICs on OB-HS-1L1) Corrado Cicalo’
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Supporto OB trasferito al CERN il 2| settembre
Complimenti a tutta la squadra!
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CONCLUSIONI

* Gli upgrade di TOF, ZDC, e Muon Arm sono componente decisiva
programma upgrade ALICE ed e parte significativa (25%) dell’intero
impegno economico dell'INFN in tale programma.

* Per TOF, MCH e MID il 2018 e I’'anno di produzione in serie

e Z/DC e ancora in R&D (2017): test modo continuo. Produzione nel
2018

\ =
* |TS: piena produzione nel 2018. _:w £

< e liae-10

UPGRADE

Corrado Cicalo’
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I) Longitudinal asymmetry and its effect on pseudorapidity distributions in Pb-Pb collisions at $\sqrt{s_{NN}}$ = 2.76 TeV
arXiv:1710.07975 [nucl-ex].

2) Production of $2{4}$He and $7{4}\overline{\textrm{He}}$ in Pb-Pb collisions at $\sqrt{s_{\mathrm{NN}}}$ = 2.76 TeV at the LHC
arXiv:1710.07531 [nucl-ex].

3) Production of deuterons, tritons, $2{3}$He nuclei and their anti-nuclei in pp collisions at $\mathbf{\sqrt{{\textit s}}}$ = 0.9,2.76 and 7 TeV
arXiv:1709.08522 [nucl-ex].

4) Search for collectivity with azimuthal J/$\psi$-hadron correlations in high multiplicity p-Pb collisions at $\sqrt{s_{\rm NN}}$ = 5.02 and 8.16 TeV
arXiv:1709.06807 [nucl-ex].

5) J/$\psi$ elliptic flow in Pb-Pb collisions at $\mathbf{\sqrt{s_{\rm NN}}}$ = 5.02 TeV
arXiv:1709.05260 [nucl-ex].

6) Constraining the magnitude of the Chiral Magnetic Effect with Event Shape Engineering in Pb-Pb collisions at $\sqrt{s_{\rm NN}}$ = 2.76$ TeV
arXiv:1709.04723 [nucl-ex].

7) The ALICE Transition Radiation Detector: construction, operation, and performance
arXiv:1709.02743 [physics.ins-det].

8) Kaon femtoscopy in Pb-Pb collisions at $\sqrt{s_{\rm{NN}}}$ = 2.76 TeV
arXiv:1709.01731 [nucl-ex].

9) Systematic studies of correlations between different order flow harmonics in Pb-Pb collisions at $\sqrt{s_{\rm NN}}$ = 2.76 TeV
arXiv:1709.01 127 [nucl-ex].

10) $\pi*0$ and $\eta$ meson production in proton-proton collisions at $\sqrt{s}=8% TeV
arXiv:1708.08745 [hep-ex].

I 1) Charged-particle multiplicity distributions over a wide pseudorapidity range in proton-proton collisions at $\mathbf{\sqrt{s}=}$ 0.9, 7 and 8 TeV
arXiv:1708.01435 [hep-ex].

12) Measurement of deuteron spectra and elliptic flow in Pb—Pb collisions at $\sqrt{s_{\mathrm {NN}}}$ = 2.76 TeV at the LHC
arXiv:1707.07304 [nucl-ex].

10.1140/epjc/s10052-017-5222-x.

Eur.Phys.J. C77 (2017) no.10, 658.

13) Searches for transverse momentum dependent flow vector fluctuations in Pb-Pb and p-Pb collisions at the LHC
arXiv:1707.05690 [nucl-ex].

10.1007/JHEP09(2017)032.

JHEP 1709 (2017) 032.




|4) D-meson azimuthal anisotropy in mid-central Pb-Pb collisions at $\mathbf{\sqrt{s_{\rm NN}}=5.02}$ TeV
arXiv:1707.01005 [nucl-ex].

I5) Measuring K$0_{\rm S}$K$\rm \pm}$ interactions using Pb-Pb collisions at ${\sqrt{s_{\rm NN}}=2.76}$ TeV
arXiv:1705.04929 [nucl-ex].

10.1016/j.physletb.2017.09.009.

Phys.Lett. B774 (2017) 64-77.

16) Linear and non-linear flow modes in Pb-Pb collisions at $\sqrt{s_{\rm NN}} =$ 2.76 TeV
arXiv:1705.04377 [nucl-ex].

10.1016/j.physletb.2017.07.060.

Phys.Lett. B773 (2017) 68-80.

17) J/$\psi$ production as a function of charged-particle pseudorapidity density in p-Pb collisions at $\sqrt{s_{\rm NN}} = 5.02$ TeV
arXiv:1704.00274 [nucl-ex].

I8) Flow dominance and factorization of transverse momentum correlations in Pb-Pb collisions at the LHC
arXiv:1702.02665 [nucl-ex].

10.1103/PhysRevLett.| 18.162302.

Phys.Rev.Lett. |18 (2017) no.16, 162302.

19) Azimuthally differential pion femtoscopy in Pb-Pb collisions at $\sqrt{s_{\rm NN}}=2.76$ TeV
arXiv:1702.01612 [nucl-ex].

10.1103/PhysRevLett.|18.222301.

Phys.Rev.Lett. | I8 (2017) no.22,222301.

20) Production of muons from heavy-flavour hadron decays in p-Pb collisions at $\mathbf{\sqrt{{\textit s} {NN}} = 5.02}$ TeV
arXiv:1702.01479 [nucl-ex].

10.1016/j.physletb.2017.03.049.

Phys.Lett. B770 (2017) 459-472.

21) Production of ${\pi 20}$ and $\eta $ mesons up to high transverse momentum in pp collisions at 2.76 TeV
arXiv:1702.00917 [hep-ex].

10.1140/epjc/s10052-017-5144-7, 10.1 140/epjc/s10052-017-4890-x.

Eur.Phys.]. C77 (2017) no.5, 339, Eur.Phys.]. C77 (2017) no.9, 586.

22) First measurement of jet mass in Pb-Pb and p-Pb collisions at the LHC
arXiv:1702.00804 [nucl-ex].
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23) Measurement of D-meson production at mid-rapidity in pp collisions at ${\sqrt{s}=7}$ TeV
arXiv:1702.00766 [hep-ex].

10.1140/epjc/s10052-017-5090-4.
Eur.Phys.). C77 (2017) no.8, 550.

24) Energy dependence of forward-rapidity $\mathrm {J}/\psi $ and $\psi \mathrm {(2S)}$ production in pp collisions
arXiv:1702.00557 [hep-ex].

10.1140/epjc/s10052-017-4940-4.

Eur.Phys.). C77 (2017) no.6, 392.

25) K$/{*}(892)*{0}$ and $\phi(1020)$ meson production at high transverse momentum in pp and Pb-Pb collisions at $\sqrt{s = " wrm{NN}}$ = 2.76 TeV
arXiv:1702.00555 [nucl-ex].
10.1103/PhysRevC.95.064606.
Phys.Rev. C95 (2017) no.6, 064606.

26) Production of $\Sigma(l385)2{\pm}$ and $\Xi(1530)*{0}$ in p-Pb collisions at $\sqrt{s_{\rm NN}}=5.02% TeV
arXiv:1701.07797 [nucl-ex].

10.1140/epjc/s10052-017-4943-1.

Eur.Phys.]. C77 (2017) no.6, 389.

27) Charged-particle multiplicities in proton—proton collisions at $\sqrt{s} = 0.9$ to 8 TeV
arXiv:1509.07541 [nucl-ex].

10.1140/epjc/s10052-016-4571-1.

Eur.Phys.). C77 (2017) no.l, 33.

28) $\phi$-meson production at forward rapidity in p-Pb collisions at $\sqrt{s_{\rm NN}}$ = 5.02 TeV and in pp collisions at $\sqrt{s}$ = 2.76 TeV
arXiv:1506.09206 [nucl-ex].

10.1016/j.physletb.2017.01.074.

Phys.Lett. B768 (2017) 203-217.

29) Centrality dependence of high-p$_{T}$ D meson suppression in Pb-Pb collisions at $ \sqrt{s_{\mathrm{N}\mathrm{N}}}=2.76 $ TeV
arXiv:1506.06604 [nucl-ex].

10.1007/JHEP06(2017)032, 10.1007/JHEPI | (2015)205.

JHEP 1511 (2015) 205, Addendum: JHEP 1706 (2017) 032.
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IL CALCOLO AL CNAF - |
=

I[1 Tierl @CNAF — numbers in 2017

m 25.000 CPU core

m 27PB disk storage

m 70PB tape storage
(pledged)

m 45 PB used

Two small HPC farms:
m 30TFlops dp infiniband interconnect (with GPUs and MICs)
m 20TFlops dp CPU only Omnipath interconnect

m 1.2MW Electrical Power (Max available for IT)
m Used 0.7TMW
m PUE=1.6

Daniele Cesini — INFN-CNAF CSN3 - 19/09/2017

ROSARIO TURRISI



IL CALCOLO AL CNAF - 2

T Access to the farm (CPU)

m Grid services with digital certificates authentication
= gLite-WMS
m gLite-CE
m DIRAC

m Local access via “Bsub”
® Login to bastion.cnaf
m Login into a User Interface

m Batch job submission to the farm

m LSF bsub
m Interactive via Cloud@CNAF Best i eata o
small collaboration
m New CLOUD infrastructure without a highly
m Not officially funded (yet) distributed computing
model

ROSARIO TURRISI Daniele Cesini — INFN-CNAF CSN3 - 19/09/2017



IL CALCOLO AL CNAF - 3

“Cloud’ infrastructure

Usec RAM Used Disk Space GPFS

801 GiB 6.62 TiB 0GiB

RAM Disk Space GPFS Desk Space Local

4.75TiB 14.53 TiB 35.8 TiB

Total RAM Total Disk GPFS Total Desk Loca

m 1392 VCPUs ) b L b > >
m 4.75TB RAM
m 50TB Disk Storage

m Web interface to manage VMs
and storage

m SSH access

m FAZIA first use case \O
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IL CALCOLO AL CNAF - 4

=l=

CSNS3 Resources at CNAF

2016 2017
Experiment CPU DISK TAPE CPU DISK TAPE
HS06 TB-N B HS06 TB-N B
Agata/GAMMA 0 0 660 0 0 910
Nuclex 0 0 0 0 0
Famu 250 0 250 10 0
NEWCHIM/FARCOS 150 0 0 300
Totale GRUPPO Il 250 | 0 810 250 10 1210
_ 29045 3885 5460 38295 4477 10815
15% 17% 16%

agata

AGATA TAPE Usage - last 90 days FAMU Disk Usage: 5TB

" 7116 1 816 an
910 TB

famu

FAMU CPU Usage — year 2016

ROSARIO TURRISI
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IL CALCOLO AL CNAF -5
+ 2017 HPC Cluster

m 12 Worker Nodes e Dedicat'ed STORAGE
» 2 disk servers + 2 JBOD
= CPU: 768 HT cores - 300 TB shared disk space
m Dual E5-2683v4 @2.1 GHz (16 * (150 with replica 2)
core) » 18 TB SSD based file system using 1 SSD
s 1 KNL node: on each WN - used for home dirs

* OmniPath interconnect (100Gbit/s)
* Ethernet interconnect

* 48x1Gb/s + 4x10Gb/s
| CcPU |GPU |MIC |TOT

TFLOPS
6.5 0 2.6 8.8
(DP - PEAK) 12 Gb/s SAS

m 64 core (256HT core)

12 Gb/s SAS

- WN installed, storage under testing O 100Gb/s ORI00CD/a

- Will be used by CERN only

- Can be expanded /

OPA 100Gb/s

2x10Cb/s ¢mmmm

8TB SS

ETH 1G
N~ Daniele Cesini - INFN-CNAF CSN3 - 19/09/2017



IL CALCOLO AL CNAF - 6
=

Conclusion

m We foster the CNAF data center usage for:
m Massive batch computation
m Interactive computing on the Cloud@CNATF infrastructure

m Experiment data preservation

m Simplified data management services available

= Not only grid services

m Small HPC clusters are available for developments, tests and small
production

m [f needed (and funded) they can expanded

m The User Support team is fully committed to provide assistance in
porting computing models to the CNAF infrastructures
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BILANCIO E FINANZIAMENTI A PD

| Mmiss | CON | ALTRICONS -m————— LCSw_[ SPSERVIZI | TOTALE
[ Jsoetane] TS Toor e | —JSToocTane ]

12.0 12
PD.DTZ [
10.0 AEGIS 10.0 0'
115.0 10.0 54.0' 179 | |
PP 68.0 5.0 ALICE | : ‘ ‘ 39.0{ 11.0 | 112.0{ 11.0; 0!
45 4 5.0 145 24 4 1
PD
30 20 1.0; 1.0 EXOTIC 8.0 12,0 3.0 oi
i
75.00 21 78.0 7.0 26.5 228.0 3.0 4175; 21
PD |
495! 4.0 26.0 GAMMA 7.0 7.0 178.0i14.0 3.0 270.5; 18.0 0]
4.0 05 45 |
PD.DTZ 40 05 JLABI2 s o
o 34.0 265 85.0 1455 L
22.0 18.0 LUNA3 0.0 40.0 ol
95 3 2.0 12 16.0 275, 15 '
PD.DTZ 45 15 2.0 GAMMA 12.0 16.0 22.5:135 0
D 8.0 31.0 50.5 i
7.0 18.0; 7.0; NUCLEX 335! 7.0 oi
26.5 14.0 13.0 5.5 22.0 10.0 91
PD 2970 2. 1.7
o 0 3 26.5 8.5 DOT. 12.0 3.0 13.0 0.0 63.0 0
R a: 900 Assegnatao A5lio edio 38% 9.5% 0 4% NO O
DJe O 91/6 aglio 30.8%
[ J O @1,
» @ O C C ¢ C o @ O @ @ O @
- -
Sial s A carico dell'l.N.F.N. \
I ez missioni inviti consumo altri_cons seminari trasporti pubblicazioni manutenzione inventario apparati licenze-SW spservizi TOTALI ‘
N i gl 4.098.0| 450.5 I 1,949.0) 990 1265 30 50.0] 1470 160 70.0] 260.5| 3.0/ 2,466.5| 62.0)2,340.0] 645 415 1,608.0]  15.0/13,157.0/713.0|
MISSIONI CONSUMO ALTRI CONS. | SEM | TRASPORTI | PUB | LICENZE SW MAN. INVENTARIO APPARATI ALTRI SERV. TOT. PARZIALI
Assegn. | Sub-Jud | Assegn. | Sub-Jud | Assegn. | Sub-Jud| Ass.|S.J.|Assegn.| S.J. | Ass. |Assegn.| SJ. | Ass. | S.J. | Assegn. |Sub-Jud| Assegn.|Sub-Jud [ Assegn. [ Sub-ud [ Assegn. | Sub-Jud GENERALE
TOTALE GENERALE | 2715,5| 334,5|1028,5 56| 104,5 80,5| 103,5| 15| 33,5| 355 1355 28| 818| 336,5| 1306 396| 1363 10 7724 | 1176 8900
"
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FINE

GRAZIE DELLATTENZIONE
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