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•Canfranc Underground Physics

•Two activities: CAFE & NEXT

•CAFE: Phenomenological studies related with 
neutrino physics. It has produced a large number of 
papers. Main actors at UAB and IFIC.

•NEXT: Construction of the Neutrino Experiment 
with a Xenon TPC, a major experiment to search for 
bb0nu to be installed at the LSC. 

CUP

jueves 31 de mayo de 12



NEXT Collaboration

U. Girona • IFIC (Valencia) • U. Santiago de Compostela 
• U. Politécnica Valencia • U. Zaragoza• U. A. Madrid

UAN (Bogotá)

JINR (Dubna)

U. Coimbra • U. Aveiro

CEA (Saclay)

LBNL • Texas A&M• John Hopkins

a next
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THE NEXT COLLABORATION
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h"p://next.ific.uv.es/next/
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NEXT concept
NEXT-100 Pressure Vessel Detector Overall Cross Section

Main Cylindrical Vessel
Torispheric Heads

Energy Plane, PMTs
Cu Shield

PMT FTs

Vac. Manifold

HV/Press. relief/Flow/Vac. Ports
HV Cable Cu Shield Bars

F.C. Insulator
Field Cage Rings

Reflectors

Shielding, External, Cu on Pb

EL mesh planes

EL HV F.T.
Cathode Tracking Plane, SiPM

Cu Shield

D. Shuman (LBNL) NEXT-100 Pressure Vessel, Nov. 1, 2011 November 2, 2011 13 / 20
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•LOI approved in 2009

•CUP project granted in 2010 with the main goal of 
building the NEXT experiment.

•2010 & 2011 Intense R&D to develop prototypes, 
define the detector and demonstrate the technology. 
Effort continuously monitored by LSC-SC and always 
positively evaluated.

•2011 CDR published (May): conceptual design of the 
detector, initial results of prototypes.

NEXT TIME LINE
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•2011 FPA committee of experts (including no expert 
from LSC-SC) gives the coordinated project requesting 
funds for NEXT a C and denies funding on the grounds 
that the technological solutions have not been proved. 
At the same time the CDR is very positively evaluated 
by the LSC-SC. 

• 2011 (November) CUP passes with flying colors the 
“mid-term” exam of the CONSOLIDER committee.

•2012 NEXT publishes TDR. The experiment is very 
positively evaluated by the LSC-SC referees.

NEXT TIME LINE
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Preprint typeset in JINST style - HYPER VERSION arXiv:1202.0721

NEXT-100 Technical Design Report (TDR).
Executive Summary

V. Álvarez,a F.I.G.M. Borges,b S. Cárcel,a J.M. Carmona,c J. Castel,c J.M. Catalá,d

S. Cebrián,c A. Cervera,a D. Chan,e C.A.N. Conde,b T. Dafni,c T.H.V.T. Dias,b J. Díaz,a

M. Egorov,e R. Esteve,d P. Evtoukhovitch, f L.M.P. Fernandes,b P. Ferrario,a

A.L. Ferreira,g E. Ferrer-Ribas,h E.D.C. Freitas,b V.M. Gehman,e A. Gil,a

I. Giomataris,h A. Goldschmidt,e H. Gómez,c J.J. Gómez-Cadenas,a⇤ K. González,a

D. González-Díaz,c R.M. Gutiérrez,i J. Hauptman, j J.A. Hernando Morata,k

D.C. Herrera,c V. Herrero,d F.J. Iguaz,h I.G. Irastorza,c V. Kalinnikov, f D. Kiang,e

L. Labarga,l I. Liubarsky,a J.A.M. Lopes,b D. Lorca,a M. Losada,i G. Luzón,c A. Marí,d

J. Martín-Albo,a A. Martínez,a T. Miller,e A. Moiseenko, f F. Monrabal,a

C.M.B. Monteiro, J.M. Monzó,c F.J. Mora,c L.M. Moutinho,g J. Muñoz Vidal,a H. Natal
da Luz,b G. Navarro,i M. Nebot,a D. Nygren,e C.A.B. Oliveira,eg R. Palma,m J. Pérez,n

J.L. Pérez Aparicio,m J. Renner,e L. Ripoll,o A. Rodríguez,c J. Rodríguez,a

F.P. Santos,b J.M.F. dos Santos,b L. Segui,c L. Serra,a D. Shuman,e C. Sofka,p

M. Sorel,a J.F. Toledo,d A. Tomás,c J. Torrent,o Z. Tsamalaidze, f D. Vázquez,k

E. Velicheva, f J.F.C.A. Veloso,g J.A. Villar,c R.C. Webb,p T. Weber,e J. Whitep and
N. Yahlalia

– 1 –

ar
X

iv
:1

20
2.

07
21

v2
  [

ph
ys

ic
s.i

ns
-d

et
]  

16
 A

pr
 2

01
2

jueves 31 de mayo de 12



Cathode
32 kV

Gate
12kV

Na22
1uCi

NaI
Scintillator

NEXT DEMO
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Light TubePerspective

Mesh

Field Rings

NEXT DEMO
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NEXT ON RAILS

NEXT-DEMO: Long  drift (30 
cm). Small solid angle (L/R = 
1/2), Teflon light tube, realistic 
scale. 

NEXT-DEMO: Tracking with 
PMT plane (the UV and Blue 
periods) and with SiPM plane 
(the Ultramarine period)
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UV Blue Ultramarine

ULTRAMARINE
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UV Blue Ultramarine

ULTRAMARINE

jueves 31 de mayo de 12



3 times more light than in UV period

No attenuation in Z!

PE peak observed with S1 signals
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4

Zonal correction
 The area of the chamber is divided in different 

zones. The zones have the same area.

R0

RMax

R0

RMax

Circular zones Hexagonal zones Square zones

XMax

EXTENDING RESOLUTION

After full corrections in full fiducial: 1.% FWHM Qbb
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Energy resolution demonstrated
•Experience and results from prototypes

•Testing ground for all foreseeable technical hurdles in NEXT-100
•0.5-1% FWHM energy resolution at Qββ demonstrated 

light output similar to the 662 keV full energy events, a point spread function
of about 6 mm radius is measured. Therefore cutting harder on the radial
position of events does not reduce render an improved fiducialization of te
events.

Fig. 3 shows a high statistics spectrum with a full energy peak, a Comp-
ton continuum and edge, a backscattering peak and a xenon x-rays peak and
escape peak.
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Figure 3: Measured energy spectrum for 662 keV gammas: This spectrum was
taken at a 15.5 atm pressure with E/P of 1.95 kV/(cm atm) in teh EL region and 775
V/cm in the drift region.

In addition, we have obtained 4.7% FWHM for 59.4 keV gamma rays
from 241Am at 10 Atm (see Fig. 5 and 6).

The hot getter was added to the system to better control the TPC per-
formance by eliminating the residual N2 from the gas which a↵ects the drift
velocity and could potentially also have an electron attachment e↵ect. How-
ever, the removal of N2 had the unintended consequence of reducing the light
yield in the chamber (the number of SPEs detected per ionization electron).
A light yield reduction of about 60% was observed for similar TPC fields and
pressure. The light yield reduction has been compensated by a subtantial
increase in the maximum E/P we were able to achieve by gradual chamber

3

Energy, 662 keV gammas from 137Cs  in NEXT-DBDM prototype

Photo-
electric

Compton

x-ray

Energy, 511 keV gammas from 22Na in NEXT-DEMO prototype

Photo-
electric

x-ray 
escape

x-ray

Compton

1% FWHM at Qbb in full fiducial0.5% FWHM at Qbb in central region
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18 Daughter Boards

12 Boards with 16 SiPMs

2 Boards with 12 SiPMs

4 Boards with 8 SiPMs

Total: 248 Si-PMs

1cm pitch

Spread in Gain < 4%

18
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Installation in the detector
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Track reconstruction with SiPMs:

Reconstructed → 

← MC Truth

TRACK RECONSTRUCTION
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NEXT-100 Pressure Vessel Detector Overall Cross Section

Main Cylindrical Vessel
Torispheric Heads

Energy Plane, PMTs
Cu Shield

PMT FTs
Lead Plugs

Vac. Manifold

HV/Press. relief/Flow/Vac. Ports
HV Feedthru (no) Cu Shield Bars

F.C. Insulator
Field Cage Rings

Reflectors

Shielding, External, Pb

EL mesh planes

EL HV F.T.
Cathode Tracking Plane, SiPM

Cu Shield

D. Shuman (LBNL) NEXT-100 Pressure Vessel Status, May 2012 May 8, 2012 6 / 24

PRESSURE VESSEL
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3D view of the work structure! Top view of the NEXT-100 layout!

INFRASTRUCTURES 
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3D view of the work structure! Top view of the NEXT-100 layout!

INFRASTRUCTURES 

•Platform under construction!
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3D view of the work structure! Top view of the NEXT-100 layout!

INFRASTRUCTURES 

•Platform under construction!
• Gas system under construction!
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3D view of the work structure! Top view of the NEXT-100 layout!

INFRASTRUCTURES 

•Platform under construction!
• Gas system under construction!
•Planning integration 
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Results: 316Ti stainless steel
Material: 316Ti stainless steel

Supplier: Nironit 

S. Cebrián, NEXT Collaboration Meeting, Canfranc, 9th May 2012
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Ø 10 mm (PV body)

Results: 316Ti stainless steel

Sample: 49 pieces ~45x45x11 mm3

Mass: 7.6837 kg

Detector: GeTobazo

Time: 25 January - 8 March 2012, 33 d

Material: 316Ti stainless steel

Supplier: Nironit 

S. Cebrián, NEXT Collaboration Meeting, Canfranc, 9th May 2012
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Sample: 40 pieces ~45x45x15 mm3

Mass: 10.2051 kg

Detector: GeTobazo

Time: 11 March – 24 April 2012, 35.61 d

Ø 10 mm (PV body)

Results: 316Ti stainless steel

Sample: 49 pieces ~45x45x11 mm3

Mass: 7.6837 kg

Detector: GeTobazo

Time: 25 January - 8 March 2012, 33 d

Material: 316Ti stainless steel

Supplier: Nironit 

Ø 15 mm (PV end-caps)

S. Cebrián, NEXT Collaboration Meeting, Canfranc, 9th May 2012
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Sample: 40 pieces ~45x45x15 mm3

Mass: 10.2051 kg

Detector: GeTobazo

Time: 11 March – 24 April 2012, 35.61 d

Ø 10 mm (PV body)

Results: 316Ti stainless steel

Sample: 49 pieces ~45x45x11 mm3

Mass: 7.6837 kg

Detector: GeTobazo

Time: 25 January - 8 March 2012, 33 d

Material: 316Ti stainless steel

Supplier: Nironit 

Ø 15 mm (PV end-caps)

Ø 50 mm (PV flanges)

Sample: 6 pieces ~45x45x50 mm3

Mass: 4.8159 kg

Detector: GeAnayet

Time: 8 March – 19 April 2012, 34.72 d

S. Cebrián, NEXT Collaboration Meeting, Canfranc, 9th May 2012
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I.Liubarsky@ific.uv.es Collaboration Meeting

Project Concept
Prototypes

Demonstrate performance
Validate technology

Screening/Rpurity
Select components
Background Model

Design
Mechanics/Electronics

Sensors

Detector Construction
Build core systems
Assemble detector

Software Tools
Offline/Montecarlo/Calib

DAQ/Online

NXE run
Commission detector

Upgrade systems
Demonstrate safety

Refine software tools

EXE run
Calibrate detector

Physics

2012

2013

2014

2015
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I.Liubarsky@ific.uv.es Collaboration Meeting

Budget
WP#1:#Vessel 363,000
WP2:#Gas#System 328,000
WP3:#Infrastructure 419,100
WP4:#Field#Cage 41,400
WP5:#Energy#Plane#Mechanics 376,000
WP6:#Energy#Plane#Sensors 380,400
WP7:#Tracking#Plane#Mechanics 87,000
WP8:#Tracking#Plane#Sensors 103,000
WP9:#Tracking#Plane#FEE 88,375
WP10:#DAQ 123,070
WP11:#Offline# 12,000
WP12:#Slow#Control 23,000
WP13:#Radio#Purity 5,000
WP14:#Calibration 24,000
TOTALS 2,373,345

Table:,Totals,Equipment,Costs,for,All,WPs

CUP (available)
CUP + new funding
LSC help. new funding
USA. Costs may rise due to prototyping
USA.
CUP (payed)
CUP (available)
CUP (payed)
USA or new funding
USA or new funding

New funding
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SUMMARY
•Basic R&D essentially completed. Feasibility of the 

project demonstrated. Excellent results from 
prototypes. Excellent evaluations from LSC-SC and 
from CONSOLIDER. 

•Strong and united collaboration. TDR published. USA 
groups contributing to a large share of the project.

•Goals of CUP achieved: know-how acquired in Spain, 
state-of-the art labs. NEXT-DEMO detector is the 
largest operating EL TPC in the world. Ready to build a 
major bb0nu experiment 
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SCHEDULE
•Construction schedule being kept so far.

•Funding from CUP available one more year. 

•1 M€ needed to complete construction

•1 M€ needed to keep the man power.

•Applying to funds again in 2012 (not to FPA).
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CONCLUSION
•CUP has made possible the launching of the NEXT 

project, which so far is being a success. An international 
collaboration has been built and the possibility of 
running a first class bb0nu experiment exists.

•However there is no funding plan for NEXT beyond CUP. 
We have no evidence that the FPA community has 
interest in supporting the effort (we have evidence of the 
contrary). 

•Without additional resources the project will be 
jeopardized and a major scientific opportunity will be 
lost.
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THANKS FOR YOUR ATTENTION

jueves 31 de mayo de 12


