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Il Rivelatore BOREXINOTHE	BOREXINO	EXPERIMENT	

Water Tank: 
2.8 kton of pure H2O 
γ and n shield 
µ water Č detector 
208 PMTs in water 

Nylon vessels: 
Outer: 5.50 m 
Inner: 4.25 m 

Stainless Steel Sphere: 
2212 PhotoMultipliers  

Non-scintillating 
buffer: 
900 ton of quenched 
scintillator 

Scintillator: 
280 ton of  PC+PPO in a 
125 µm thick nylon vessel; 
Fiducial mass ~ 100 ton; 
Electron density: 
 
Mass density: 
(3.307 ± 0.003) ⇥ 1029/ton

' 0.879 g/cm3
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La storia di BOREXINO

Phase	I		(2007-2010)	 Phase	II		(2012-2017)	

2007	 2010	 2012	 now	

THE	BOREXINO	RESULTS…	SO	FAR	

8	

-  7Be	flux;	
-  Absence	of	day/night	

asymmetry	for	7Be	signal;	
-  8B	flux;	
-  pep	flux;	
-  CNO	upper	limit.	

Further	
radiopurity	
improvement	

•  pp	flux:	1st	direct	
measurement	;	

•  Geoneutrinos	(>	5σ);	
•  Electric	charge	conserva(on	

(best	limit	to	date);	
•  Gamma-ray	burst	corr.	
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PurificaPon	

Latest	results	released	during	this	summer:	
ü  7Be	flux	seasonal	modula(on;	
ü  Simultaneous	precision	low-energy	solar	

neutrino	spectroscopy;	
ü  New	limit	on	neutrino	magne(c	moments;	
ü  8B	improved	measurement.	
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7Be-ν Flux Seasonal Modulation
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7BE-ν	FLUX	SEASONAL	MODULATION	
“Seasonal	modula(on	of	the	7Be	solar	neutrino	rate	in	Borexino”	-	Astr.	Phys.	92	(2017)	21	

L(t) = L0


1 � ✏ cos

✓
2⇡t

T

◆�

L0 = 1a.u.
We	searched	for	the	seasonal	varia(ons	
of	 the	 neutrino	 interac(on	 rate	 due	 to	
the	 varying	 distance	 L(t)	 between	 Sun	
and	Earth	during	the	year.	
	
Astronomical	observa(ons:	
Ø  T	=	365.256	d	
Ø  ε	=	0.0167		

Borexino	results:	
u  T	=	367	±	10	d	
u  ε	=	0.0174	±	0.0045	
	
The	absence	of	seasonal	modula(on	is	
ruled	out	at	99.99%	C.L.	(3.91σ).	

	All	approaches	show	consistency	
with	the	solar	origin	of	7Be	neutrinos.	
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Simultaneous Solar Neutrino Spectroscopy
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SIMULTANEOUS	SOLAR	NEUTRINO	SPECTROSCOPY	
“First	simultaneous	precision	spectroscopy	of	pp,	7Be,	and	pep	solar	neutrinos	with	Borexino	Phase-II”	

arXiv:	1707.09279	[hep-ex]	(2017)	
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MulPvariate	fit:	neutrino	interac(on	rates	obtained	by	maximazing	a	binned	
likelihood	func(on	

LMV = L11C�tag · L11C�sub · LPS · Lrad
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Simultaneous Solar Neutrino Spectroscopy
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SIMULTANEOUS	SOLAR	NEUTRINO	SPECTROSCOPY	
“First	simultaneous	precision	spectroscopy	of	pp,	7Be,	and	pep	solar	neutrinos	with	Borexino	Phase-II”	

arXiv:	1707.09279	[hep-ex]	(2017)	
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ImplicaPons	of	the	new	results:	the	metallicity	issue	

The	new	Borexino	results	on	7Be	
neutrino	rate	seem	to	give	an	hint	
towards	the	High	Metallicity	
hypothesis:	

p-value	(HZ)	=	0.87	
p-value	(LZ)		=	0.11	

	
We	are	now	largely	dominated	by	
the	theore(cal	SSM	errors.	

fBe =
�(7Be)

�HZ
SSM(7Be)

fB =
�(8B)

�HZ
SSM(8B)

Global	 analysis	 performed	over	BX+SNO+SK+KL	data,	 assuming	 SSM	
solar-ν	 fluxes	 from	 N.	 Vinyoles	 et	 al.,	 Astrophys.	 Journal	 835:202	
(2017)	 and	 neutrino	 oscilla(on	 parameters	 from	 	 I.	 Esteban	 et	 al.,	
JHEP	01	(2017).	
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Studying the Sun with neutrinos (and viceversa)
STUDYING	THE	SUN	WITH	NEUTRINOS…	
...STUDYING	NEUTRINOS	WITH	THE	SUN	

22	
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Borexino	data	ONLY	
MSW-LMA

B16(GS98) HZpp
7Be

pep

8B
p-values:
Bx only: 0.998
All exp:  0.95

pp 7Be

8B

Borexino	data	ONLY	
MSW-LMA

B16(AGSS09) LZ

pep

p-values:
Bx only: 0.362
All exp:  0.465

SSM	solar-ν	fluxes	(both	HZ	and	LZ)	from	N.	Vinyoles	et	al.,	Astrophys.	Journal	835:202	(2017)	
Neutrino	oscilla(on	parameters	from		I.	Esteban	et	al.,	JHEP	01	(2017).	

All	latest	Borexino	results	combined		
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Il fondo di misura nel ββEE - Fondo di Misura

Fondo da alfa degradate

Per ridurre il fondo

Necessaria discriminazione α/β

Un’attenta selezione degli isotopi ββ da utilizzare

Permette di ridurre il fondo β/ɣ se l’energia di transizione >2615 keV
Ma per molti di questi nuclei l’arricchimento isotopico e’ necessario
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Il programma di R&D CUPIDProgramma CUPID
Sulla base delle richieste della CSN2 e del programma presentato nel Maggio 2016
Per il completo sviluppo dell’attivita’ di CUPID sono state individuate due linee

Bolometri Scintillanti Bolometri Cerenkov (TeO2)

Cristalli scintillanti a bassa T
Elevata resa in luce
Vari meccanismi di reiezione (….., PSD)
Rivelatore di luce criogenico semplice

Cristalli di TeO2 hanno basso fondo
E’ possibile non arricchire il Te
Filiera dei cristalli di TeO2 solida (CUORE)

Cristalli che non scintillano a bassa T
Pochi fotoni Cerencov emesis per MeV
Reiezione Cerenkov (on/off)
Rivelatori di luce criogenici molto sensibili

Fondo dei cristalli da ottimizzare
E’ pressocche’ necessario l’arricchimento
Riproducibilta’ cristalli da dimostrare

CUPID-0 Rivelatori criogenici di luce Cerenkov 
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CUPID-0 con i cristalli di ZnSeCaratterizzazione ZnSe

Zn82Se

All ZnSe and light detectors work correctly

Excellent scintillating performances

Very low noise for light and heat channels

But

Energy resolution on heat channels not optimal
Average FWHM @ 2.6 MeV around 25 keV
Main contribution comes from crystal quality

There are room for improvements
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Il primo fondo di CUPID-0CUPID-0 Preliminary Results

Background spectrum obtained with (DS1000 + DS1001)
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Il programma di R&D con i bolometri CherenkovBolometri Cerenkov

Al fine di sfruttare l’esperienza accumulata in CUORE

Utilizzare anche in CUPID cristalli di TeO2 Reiezione delle alfa misurando fotoni Cerenkov 

La tecnologia dei cristalli TeO2 e’ nota
I cristalli sono molto puri (<10-14 g/g)
Il 130Te ha un’abbondanza naturale del 34%
L’arricchimento e’ poco costoso e veloce
Tutta l’esperienza fatta in CUORE aiuta
……..
Avremmo gia’ una tonnellata di cristalli

e- di qualche MeV fanno pochi fotoni
La raccolta di luce non e’ ottimale
E’ necessario avere soglie alla decina di eV
I rivelatori di luce sono complicati
Non sembrano esserci effetti di Pulse Shape

E’ necessario sviluppare rivelatori criogenici di fotoni molto performanti
ERC- CALDER Æ Rivelatori basati su KIDs (fino a febbraio 2018)

SINGLE-CSN5 Grant Æ Rivelatori Neganov Luke su Silicio (fino a aprile 2018)
Rivelatori Neganov Luke su Germanio
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VIRGO : From O2 to O3

Upgrades during the O2-O3 break
• At least 12 months break between O2 and O3 (likely 15-18 months)

• Planned major upgrades

• Monolithic suspensions / vacuum upgrade for dust protection (A. Rocchi)

• High power laser (A. Rocchi)

• Frequency independent squeezing (J.-P. Zendri)

• Newtonian noise test installation

• Power recycling mirror exchange only if problems with CITF stability
• Signal recyclingÆ after O3

• Three months post-O2 commissioning for studying recycling cavity and debugging the 
interferometer

• Three months (or more) pre-O3 noise hunting and optimization

CSN2, Catania, 19/09/2017 Gianluca Gemme 7
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VIRGO : sensibilità prevista

From O2 to O3

CSN2, Catania, 19/09/2017 Gianluca Gemme 9
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VIRGO : Beyond O3

Beyond O3
�Phased approach:

�Phase I: achieve design sensitivity (2017 – 2021)
�Phase II: achieve maximum sensitivity within infrastructure

limits (2021 – 2025)
�Phase III: optimize AdV in view of a new infrastructure (> 2025)

�Attract new groups, with different and complementary
expertise, to fully exploit the science that the detector
is going to deliver
(instrument, data analysis, EM follow-up, theory)

CSN2, Catania, 19/09/2017 Gianluca Gemme 12
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VIRGO : Time Schedule

Time schedule
2018
• Preparation of OMC, ellipse rotation cavity, and optical setup for conditional detection
• Non-degenerate OPO pumping
• Scattered light reduction
• Design of the compact optical bench

2019
• Implementation of the EPR scheme using a Fabry-Perot with rigid spacer
• Prepare the integration of SIPS
• Mitigation of optical losses, development of in-vacuum components

2020
• Demonstration of frequency-dependent squeezing and optimisation of noise reduction
• Prepare the compact optical bench for injection in Virgo

CSN2, Catania, 19/09/2017 Gianluca Gemme 19
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Gravitational Waves Spectrum
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Gravitational Waves Spectrum Gravitational Waves Spectrum Gravitational Waves Spectrum Gravitational Waves Spectrum 
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Lisa PathfinderLaunch, Cruise, Commissioning and …Science Operations startLaunch, Cruise, Commissioning and …Science Operations startLaunch, Cruise, Commissioning and …Science Operations startLaunch, Cruise, Commissioning and …Science Operations start

CSN2, Catania 19 sett 2017
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! LISA Pathfinder was launched on 3 December 2015 at LISA Pathfinder was launched on 3 December 2015 at LISA Pathfinder was launched on 3 December 2015 at LISA Pathfinder was launched on 3 December 2015 at 04:04UTC04:04UTC04:04UTC04:04UTC
! Transfer Transfer Transfer Transfer to Lagrange Point 1 (L1) took to Lagrange Point 1 (L1) took to Lagrange Point 1 (L1) took to Lagrange Point 1 (L1) took ~50 days~50 days~50 days~50 days

! 11 11 11 11 JanuaryJanuaryJanuaryJanuary SwitchSwitchSwitchSwitch----on of LISA Technology on of LISA Technology on of LISA Technology on of LISA Technology PackagePackagePackagePackage

! 15 & 16 February15 & 16 February15 & 16 February15 & 16 February Test Mass release Test Mass release Test Mass release Test Mass release → free floating test free floating test free floating test free floating test massesmassesmassesmasses

! 1 March1 March1 March1 March Start of Science Start of Science Start of Science Start of Science OperationsOperationsOperationsOperations

! NASA NASA NASA NASA DRS joint operations JulyDRS joint operations JulyDRS joint operations JulyDRS joint operations July----December December December December 2016201620162016

! • 7 December 2016 mission extension • 7 December 2016 mission extension • 7 December 2016 mission extension • 7 December 2016 mission extension beganbeganbeganbegan

! • • • • Switched off in July 2017Switched off in July 2017Switched off in July 2017Switched off in July 2017

CSN2, Catania 19 sett 2017
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2016:  LISA Pathfinder mission is a success 2016:  LISA Pathfinder mission is a success 2016:  LISA Pathfinder mission is a success 2016:  LISA Pathfinder mission is a success 

EndEndEndEnd----to end experimental demonstration of to end experimental demonstration of to end experimental demonstration of to end experimental demonstration of the the the the free free free free fall of test masses  fall of test masses  fall of test masses  fall of test masses  at the level required at the level required at the level required at the level required 
by future  spaceby future  spaceby future  spaceby future  space----based GWs observatory like LISAbased GWs observatory like LISAbased GWs observatory like LISAbased GWs observatory like LISA

Performances totally in line with the mission concept in the «Gravitational  Universe »Performances totally in line with the mission concept in the «Gravitational  Universe »Performances totally in line with the mission concept in the «Gravitational  Universe »Performances totally in line with the mission concept in the «Gravitational  Universe »
selected by ESA for L3 selected by ESA for L3 selected by ESA for L3 selected by ESA for L3 of its of its of its of its Cosmic Cosmic Cosmic Cosmic Vision Vision Vision Vision ProgramProgramProgramProgram

Alberto Garfagnini (UniPD/INFN-PD) 17



LISA Mission Profile and Orbit

CSN2, Catania 19 sett 2017
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! 3 identical 3 identical 3 identical 3 identical spacecraftspacecraftspacecraftspacecraft

! 3 arms 3 arms 3 arms 3 arms of 2.5 Million kmof 2.5 Million kmof 2.5 Million kmof 2.5 Million km

! 1 AU , 201 AU , 201 AU , 201 AU , 20----degree degree degree degree trailing trailing trailing trailing Earth orbit Earth orbit Earth orbit Earth orbit 

! Triangle rotates and changesTriangle rotates and changesTriangle rotates and changesTriangle rotates and changes

by by by by ±±±±1.51.51.51.5°°°°, , , , ±±±±20 000 km,20 000 km,20 000 km,20 000 km,±±±±10 m/s10 m/s10 m/s10 m/s

Mission Profile and OrbitMission Profile and OrbitMission Profile and OrbitMission Profile and Orbit

Defined LISA Defined LISA Defined LISA Defined LISA Science ObjectivesScience ObjectivesScience ObjectivesScience Objectives

Identified  Identified  Identified  Identified  Observational Observational Observational Observational Requirements Requirements Requirements Requirements necessary necessary necessary necessary to reach those to reach those to reach those to reach those objectivesobjectivesobjectivesobjectives

DefinedtDefinedtDefinedtDefinedt he he he he Mission Mission Mission Mission Requirements Requirements Requirements Requirements for the noise performance, mission duration, for the noise performance, mission duration, for the noise performance, mission duration, for the noise performance, mission duration, etcetcetcetc

! 30 cm telescopes30 cm telescopes30 cm telescopes30 cm telescopes

! 2W lasers, 100 pW at receiver2W lasers, 100 pW at receiver2W lasers, 100 pW at receiver2W lasers, 100 pW at receiver

! Heterodyne laser interferometry in transponder Heterodyne laser interferometry in transponder Heterodyne laser interferometry in transponder Heterodyne laser interferometry in transponder 

modemodemodemode

! Test masses in subTest masses in subTest masses in subTest masses in sub----femtofemtofemtofemto----g free fall g free fall g free fall g free fall 

(10e(10e(10e(10e----15 m/s2/√Hz) of LISA PF15 m/s2/√Hz) of LISA PF15 m/s2/√Hz) of LISA PF15 m/s2/√Hz) of LISA PF

Alberto Garfagnini (UniPD/INFN-PD) 18



LISA Mission Concept Proposal
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LISA Mission Concept Proposal and ScheduleLISA Mission Concept Proposal and ScheduleLISA Mission Concept Proposal and ScheduleLISA Mission Concept Proposal and Schedule

! At the end At the end At the end At the end of of of of 2016: Call 2016: Call 2016: Call 2016: Call for mission project addressing the for mission project addressing the for mission project addressing the for mission project addressing the 
science of the  science of the  science of the  science of the  ““““Gravitational Universe” was issued by Gravitational Universe” was issued by Gravitational Universe” was issued by Gravitational Universe” was issued by ESAESAESAESA

! An international collaboration of scientists called “ LISA An international collaboration of scientists called “ LISA An international collaboration of scientists called “ LISA An international collaboration of scientists called “ LISA 
Consortium” submitted a proposal in January Consortium” submitted a proposal in January Consortium” submitted a proposal in January Consortium” submitted a proposal in January 2017201720172017

! Beginning 2017 ESA started Beginning 2017 ESA started Beginning 2017 ESA started Beginning 2017 ESA started CDF CDF CDF CDF studystudystudystudy

! Mission selection Mission selection Mission selection Mission selection in June in June in June in June 2017201720172017

! Mission Definition Review in Nov Mission Definition Review in Nov Mission Definition Review in Nov Mission Definition Review in Nov 2017201720172017

! Phase A , industrial Phase A , industrial Phase A , industrial Phase A , industrial implementation implementation implementation implementation studies studies studies studies 2018201820182018----2020202020202020

! Mission adoption Mission adoption Mission adoption Mission adoption 2020202020202020----2022202220222022

! Launch 2030Launch 2030Launch 2030Launch 2030----2034203420342034

The LISA Consortium:The LISA Consortium:The LISA Consortium:The LISA Consortium:
12 EU Member States +12 EU Member States +12 EU Member States +12 EU Member States +USUSUSUS

www.lisamission.org/proposal/LISA.pdfwww.lisamission.org/proposal/LISA.pdfwww.lisamission.org/proposal/LISA.pdfwww.lisamission.org/proposal/LISA.pdf
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XENON1T results summary

Marco Selvi (INFN Bologna)  XENON1T first results & XENONnT plans      Bologna, 10th July 2017 
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XENON1T Summary
• Lowest background ever achieved in a DM 

experiment 

• First result paper submitted to PRL.    
arXiv:1705.06655 

• World’s best sensitivity and more data is on 
the way
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First Dark Matter Search Results from the XENON1T Experiment
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22Physics & Astronomy Department, University of California, Los Angeles, CA 90095, USA
(Dated: May 17, 2017)

We report the first dark matter search results from XENON1T, a ⇠2000-kg-target-mass dual-
phase (liquid-gas) xenon time projection chamber in operation at the Laboratori Nazionali del Gran
Sasso in Italy and the first ton-scale detector of this kind. The blinded search used 34.2 live days
of data acquired between November 2016 and January 2017. Inside the (1042±12) kg fiducial mass
and in the [5, 40] keVnr energy range of interest for WIMP dark matter searches, the electronic
recoil background was (1.93 ± 0.25) ⇥ 10�4 events/(kg⇥ day⇥ keVee), the lowest ever achieved in
a dark matter detector. A profile likelihood analysis shows that the data is consistent with the
background-only hypothesis. We derive the most stringent exclusion limits on the spin-independent
WIMP-nucleon interaction cross section for WIMP masses above 10 GeV/c2, with a minimum of
7.7 ⇥10�47 cm2 for 35-GeV/c2 WIMPs at 90% confidence level.

PACS numbers: 95.35.+d, 14.80.Ly, 29.40.-n, 95.55.Vj
Keywords: Dark Matter, Direct Detection, Xenon

Modern cosmology precisely describes observational data from the galactic to cosmological scale with the ⇤
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From XENON1T to XENONnT
Ü new XENONnT proposal submitted to INFN

• all ancillary systems designed to work up to 10 t target mass

- larger inner cryostat vessel

- more LXe target mass (3× XENON1T)

- new TPC structure with increased diameter and more PMTs

- improve the purification system and reduce Rn by factor 10

- tag neutrons around the TPC Ü new neutron VETO detector

INFN contributions (wish list)

- LXe (500 kg)

- purification system (Rn removal, w/ cryogenic distillation)

- neutron VETO detector system (PMTs, mechanics, electronics/DAQ)

- TPC electronics

Ü construction/commissioning End 2018, science run Mid 2019

Ü one year before LZ will start taking data

Figure 8: (Left) Cross section, from the top, of the neutron veto components: in the center (white) the outer

cryostat, in green the LS bu↵er, in blue the water, in yellow the PMTs. The position of the inner and outer

reflective foils are also shown. (Right) Background from radiogenic neutrons in 20 t⇥y exposure, as a function of

the fiducial mass. The solid and dashed lines show the results without and with the neutron veto, respectively.

the 4 t fiducial volume below 1 event in the total exposure of 20 t⇥y.

3.4 XENONnT Physics Reach
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Figure 9: A comparison, as function of calendar year, of the projected sensitivity to spin-independent WIMP-

nucleon interactions for a 50 GeV/c2 WIMP for XENON1T (1 ton fiducial), XENONnT (4 ton fiducial) with

the Neutron Veto, and LZ (5.6 ton fiducial). Curves in this plot have been calculated using the o�cial values

that each experiment has estimated for WIMP energy range, NR acceptance, ER rejection and background.

The proposed fast upgrade of XENON1T will enable the XENON program to lead the direct detec-
tion field in the next few years with a sensitivity to dark matter cross-sections down to 10�48 cm2.
Figure 9 shows, as function of calendar year, the projected sensitivities to spin-independent WIMP-
nucleon interactions for a 50 GeV/c2 WIMP. The used time scale assumes 80% livetime fraction for all
experiments. For XENON1T and XENONnT, we refer to the schedule described in details in Sec. 5.
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Marco Selvi (INFN Bologna)  XENON1T first results & XENONnT plans      Pisa, 13th July 2017 

XENONnT

1

Basic ingredients: 
 Larger TPC 
 Active n veto 
 Rn removal via 
distillation
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AUGER

Anisotropy
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AUGER

40 EeV

Anosotropy and composition

Strong flux suppression above 4x1019eV
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AUGER Prime Upgrade
AugerPrime

CSN2 Catania 19/9/2017 D. Martello INFN Lecce 13/20

Measure with the Pierre Auger Observatory until 2025. 
(MOUs have been signed in Nov 2015)

The AugerPrime upgrade:
1. Add a Surface Scintillator Detector (SSD) to measure the mass 

composition in combination with the Water Cherenkov Detectors (WCD).
2. Add a small PMT to increase the dynamic range of the WCD.
3. Upgrade the Surface Detector  Electronics  (SDE) to improve the 

performance of the WCD, acquire the SSD and the small PMT.
4. Add an Underground Muon Detector  (AMIGA) to have a direct muon 

measurement and cross-check the SSD-WCD combined analysis.
5. Extended the Fluorescence Detector (FD) duty cycle to increase the 

statistics of the more energetic hybrid showers.
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GAPS: General AntiParticle Spectrometers

- Antideuterons as DM signatures
- no astrophysical background at low energy
- complementary to direct/indirect searches and collider experiments
- search for: light DM, heavy DM, gravitino DM, 

LZP in extra-dimensions theories, (evaporating PBH)
- Antiprotons as DM and PBH signatures

- precision flux measurement at ultra-low energy (E < 0.25 GeV)
- complimentary to direct/indirect searches and collider experiments
- ~ 10 times more statistics @ 0.2 GeV, compared to BESS/PAMELA
- search for: light DM, gravitino DM,

LZP in extra-dimensions theories, evaporating PBH
- Expected to launch from Antarctica in 2020/2021

GAPS science summary

¾ 1 LDB flight (~35 days) -> precision antiproton flux measurement
~1500 antiprotons in GAPS E < 0.25 GeV, while 30 for BESS, 7 for PAMELA at E ~ 0.25 GeV

¾ 2 LDB flights (~70 days) -> improved antideuteron statistics
Antideuteron sensitivity: ~3.0 x 10-6 [m-2 s-1 sr-1 (GeV/n)-1] at E < 0.25 GeV

¾ 3 LDB flights (~105 days) -> Antideuteron sensitivity: <2.0 x 10-6 [m-2 s-1 sr-1 (GeV/n)-1]
at E < 0.25 GeV

M. Hailey, Dark Matter 2014, UCLA
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GAPS: General AntiParticle Spectrometers
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GAPS: General AntiParticle Spectrometers
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GAPS: Stato del Progetto e Constributi INFN
Partecipazione INFN

• Sviluppo e prototipazione degli ASIC: INFN TS e 
Università Bergamo/INFN PV.

• Sviluppo del software di simulazione e di analisi dei dati 
così pure interpretazione degli stessi: INFN TS e INFN 
FI, Università/INFN Tor Vergata.

• Dal 2017 si sono aggiunti anche il gruppo PAMELA della 
sezione INFN di Napoli ed un gruppo teorico 
dell'Università/INFN di Torino (prof. Fiorenza Donato e 
prof. Nicolao Fornengo). La partecipazione di Torino è 
primariamente per attività di simulazione, analisi ed 
interpretazione dati.

Stato del progetto
• Subsystem development is progressing well across the GAPS mission. Funding was 

received at all US partners in the first quarter of 2017 and a team meeting was held 
then to discuss all aspects of the build of a full GAPS instrument. This discussion led 
to a number of ongoing trade studies that will be completed in the last quarter of 
2017. These trades include:

– Readout detector for the Time of Flight: SiPM versus PMT. The downselect will occur in 
October of 2017 with procurement of engineering models to follow.

– Configuration of the Si detectors: Geometry, processing and passivation. Initial downselects
on geometry in October of 2017 will enable detailed design of the detector interface. Flight 
production of the ~1,000 lithium drifted Si detectors begins in February of 2018.

– Front end electronics: An active trade between discrete and ASIC-based preamplifiers is 
ongoing at UC Berkeley and INFN. The downselect is scheduled for early October which will 
allow the completion of the design for the readout ASIC and the two stage back end 
electronics architecture. 

– Tracker geometry: A number of candidate geometries are under investigation trading mass, 
thermal and fabrication costs. A final preliminary design is scheduled for review in early 
2018.

• The near term milestones are scheduled to allow an initial mission level design 
review, to be held at UCLA in February of 2018. For some subsystems, this will gate 
the procurement of flight hardware. Where schedule allows, other subsystems will 
begin work on engineering models in advance of a critical design review in the final 
quarter of 2018. The project is still tracking to a first flight in late 2020.Contributi partner

• NASA/CSBF infrastruttura e logistica per lancio 
dell’apparato dalla base di McMurdo, Antartide.

• NASA/Istituti statunitensi: ~7.6 M$, più possibili 
ulteriori finanziamenti derivanti da proposal che 
sono stati sottomessi ad NSF e fondazioni private. 

• JAXA/ISAS: progetto approvato fino al 2022 (ovvero 
più voli). Finanziamento garantito per hardware, 
quindi non inclusivo di personale, infrastrutture, ecc., 
di 2.3 M$.
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Il bilancio della CSNII

• Budget totale: 13.5 Me di cui 4.25 Me per missioni

• taglio del 5% sulle missioni di tutte le CSN per accantonamento stipendi
(4.25 Mecontro i 4.5 Medell’anno prima)

• richieste :

Fisica Del Radiazione L’Universo Onde Gravitazionali
Neutrino dall’Universo Oscuro Fis. Gen + Quant.

Richieste 9369.5 7027 4602 3114

Rich. Tot. 26301.5

Assegnazioni 4581.5 4555.5 2356.5 1741
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Il processo decisionale per le assegnazioni

1) analisi dei referee e prima proposta con riduzione da 26.5 Me a 18 Me

2) analisi collegiale per le richieste sopra una certa soglia (grandi esperimenti)

- riduzione dello spread ke /FTE sulle missioni

- anticipi nel 2017 sulle restituzioni di settembre

3) taglio piatto del 20% sulle missioni e del 10% sugli altri capitoli

- accantonamento di un fondo indiviso (167.5 ke Missioni e 536.5 ke su apparati)

- spostamento 30% delle Missioni in SJ
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La CNS2 e le Assegnazioni
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Le Assegnazioni 2018

Alberto Garfagnini (UniPD/INFN-PD) 33



Le Assegnazioni 2018

L’Universo Oscuro

Onde Gravitazionali, Fisica Gen. e Quant.

Fisica del Neutrino

Radiazione dall’Universo
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