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T"/( \ Eu 2012

Networking ACtIVIty (continuing BENE,
along with EUROnNnu & LAGUNA FP7 DS)

within Integrating Activity EUCARD (continuing CARE)

« 2012 is proving to be indeed our target,

ie the CERN Council Strategy update process ... July 2011 to late 2012
now main concern of the neutrino network and design studies
midterm reports May 26, first attempt at a consensual input to that process
inevitable iteration next year

prepared by two substantial Task2 and Task3 workshops in Mar & Sep 2010

the final report of LAGUNA in 2010

the EUROnNu (and IDS-NF) Design Studies Midterm Reports early this year

the approval of the LAGUNA-LBNO Design Study in April

the ECFA review of the EUROnNu (and IDS-NF) reports last week

*  Eu context of options

CNGS+ ...... turning into LAGUNA LBNO and PS neutrinos options
EUROnNu ...... R&D projects (MICE, EMMA, ...

*  World wide context of options .... Japan, US .....

as latest revised, yesterday, in our second NEu2012 annual meeting


https://espace.cern.ch/EuCARD/WP3/NEU212/

Council dixit in 2006
...... to be in position to define the optimal neutrino program
............................. in around 2012
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T he FEuropear strateguy for particle physics

Particle Pj"iLjSiCF.- stands on the threshold of a new and ex.::iting era of c:EEf_:.cr.')vﬁrLj.
The next gl(h—?finc—traﬁf)n of (—?‘.xperimﬁntﬁ will (—T‘.XP!{'JF(—T‘. new domains and PWJ)E){—E the -CI(—‘(—::P
structure of space-time. They will measure the F:r‘operl:ief.:- of the elementar*aj COM—
stituents of matter and their interactions with LIHF)I"{—“_‘.{Z(—".‘.CI(—".‘.[_IE‘.(—".‘.C_“I accuracy, and thefj
will uncover new Phﬁnr_'mne.ha such as t‘.h(ﬁ Hi%ﬁ boson or new forms of matter. J_r.')ﬂgw
stand Ing, PUZZl(—".‘.S such as the OrIgin of mass, the matter—antimatter asymmetry of
the (iniverse and the rﬂ:jstel*ious dark matter and energy that Permeat{—? the cos-
mos will soon benefit from the i'nsi'%h ts that new measurements will Ir:rin%. —Fijgethe.r,
the results will have a profound ir“r‘TF:ac:t‘. on the way we sece our {..lhivc—.‘.r*sv::.; EU‘;?:}Df—::an
J,D;af*ﬁ;':fc—:_- P’;?_{;ﬁ‘;ﬂf:‘; 5.;7('1!&1" f.‘}r?.r:),r?'_)ai%rfj{':' f—.‘!,x}D;":f'Jfff rfs corrent c—.‘.x::_‘.fﬁh‘_.t__?; and diverse rescarch
rogranime. JE should P('J:;fﬁ%‘)ﬂ fﬁ;(ﬂ{f—r o 5{.’?3:‘:.:3"’ ;::f—:-f'ag?‘:'j to address the c.‘.f?a;‘?(—:-ngﬁﬁ that
will e cmerge from exploration of the new Fromtrer, and e should J,Daf'fﬂ:;}'oea te fealley i arm
;}7(::?—.‘.;95;?1 _c_j{':fj L_g‘fr:‘)f )a/{'ara‘r verrfiire. N

4, In order to be in the position to push the energy and
luminosity frontier even further it is wital to strengthen
the adwvanced accelerator Ré&D programme;: a coovdiriated

1l. Euwuropean particle phywsics is founded on stromg national progra

instituutes, wuniversities and laboratories and the CERIN

General issues

TTETiSLfie clo

= L]

Tid high performance magnets for future accelevators, and to play

Organization; Europe should mairtain arnd strengthen its a stgrificant role int the study and developrient of a high-tntensity

central positiorn in particle pliysics. e tacility.

. . . ; B 5. Itis fundamental to complement the results of the LHC with

Z. Imcreased globalization, concentration and scale of particle - . . -
measwurements at a linear collider. Im the energy range of

physics make a well coordinated strategy in Europe 0.5 te 1 TeWV, the ILC, based on superconducting technology,
paramount; this strategy will be defined and updated by CERIN will provide a unique scientific opportunity at the precision
Courncil as outlinted below. fromtier; there showld be a stromg well-coordinated Europemr
activity, tncluding CERN, through the Global Desigr Effort, for

. . . . - its design amnd techrical preparatiosn towards the comstruction
SCTQ}’If{ﬁC actrorfies decision, to be re o e et by Council arvound

2010,

3. The LHC will be the energyv frontier machine for the

foreseeable future, maintaining Buropean leadership in the

Studies of the scientific case for future neutrine facilities
and the R&D into associated technologies are required to
be in a position toe define the optimal neutrino programme
based on the information available in arowund 20012; Courncil
will play an active role in prowoting a coorvdinated Ewurope

field: the highest priovity is to fully exploit the physics potential
of the LHC, resources for completion of the initial prograrirne

hawve to be secured such that muachivie and experiments can operate

optimally at thelrv desigrn performmance. A subsequent major pa afiorn i a global nentrinie programme.

luminesity upgrade (SLHC). motivated by physics results : .
Y. A range of wvery important non-accelerator experiments

and operation experience, will be enabled by focussed R&D; take place at the overlap between particle and astroparticle

to this erid, R&ED for machine and detectors has to be vigovously physics exploring otherwise inaccessible phenomena;
pursued now and centrally orgarndzed towards a luminosity Cowuncil will seek to work with ApPEC to develop a coordiriated

upgrade by arvousid 2015. strategy in these areas of witual inferest.



NEu2012 planning for 2010 and perspectives for later

2010-11

Proceedings Workshop  nEew2012 postdoc. F. Dufour
CERN doctoral student o.m. Hansen

April Take full stock
May of SPC & Chamonix
Jun EURONu,strasbourg Neutrino 2010, Athens CERN management
ICHEP, Pari C il Strat S tariat
z\lﬂg aris LAGUNA ends Eg:zm rategy Secretaria
Sep NNN1
Oct 0, Toyams NuFact10, Mumbai
Nov
Dec LAGUNA-LBNO proposal First iteration
\-Iiaerl; EUROnNu,RAL 2nd of road map
Apr (O 2nd Neu2012 yearly meeting at EuCARD 2011
ECFA review, CockCroft
now Apri1 Apri3
] ~ Intermediate ~ Fine
Reports Reports
5/19/2011 V.Palladino Network for structuring the neutrino community (NEu2012)

EUROnu [ ends
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NEu2012 planning for 2011 and perspectives for later

2011-12

April
May Midterm Reports

Jun
Jul EPS 2011, Grenoble, July 23
Aug NuFact11uniGe/CERN

Sep NNN11, zurich
Oct

Nov
Dec

Jan
Feb 2nd v strategy Workshop .. town meeting ... at CERN, before “Orsay” meeting

Mar
, Apr (O 3° Neu2012 yearly meeting até\)CARD 2012

now Aknz Apr13

Intermediate Report ~ [ FinQ

Y
v

Reports Reports

5/19/2011 V.Palladino Network for structuring the neutrino community (NEu2012) EUROnNu ends
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2° annual meeting: begin preparation of coherent input to strategy update process

Welcome 10:45 OPERA

Presenter(s): PALLADINO, Vittorio (Univ. & INFN Napoli, Italy) Presenter(s): EREDITATO A. TBC
Room: Auditorium

Room: Auditorium
Location: CNRS - PARIS (F) I ntrO Location: CNRS - PARIS (F)

Introduction 10:45 NEu2012 Task 2 : Existing Facilities

Presenter(s): EFTHYMIOPOULOS, llias (CERN) Room: Auditorium
Room: Auditorium Location: CNRS - PARIS (F)

11:05 ICARUS, Double LAr

Motivation of neutrino physics Drocontaricl CIRIN O

Room: Auditorium
Location: CNRS - PARIS (F)

Motivation for neutrino accelerator experiments

Presenter(s): KING, Steve, (Depariment of Physics (SHEF))
Room: Auditorium
Location: CNRS - PARIS (F)

Neutrinos and the LHC

Presenter(s): SENJANOVIC, G.
Room: Auditorium
Location: CNRS - PARIS (F)

The role of neutrino physics in the quest for physics Beyond the Standard Mode

Presenter(s): GAVELA, Belen TBC
Room: Auditorium

RO, AU

Location: CNRS - PARIS (F)

Eu Strategy update process and role of ECFA Neutrino Review Panel




:30 NEu2012 Task 3: Future European Neutrino Facilities: Synergetic staged options for
Europe (both short and long term perspectives). Option II: High Energy Neutrino

SPL Superbeam, Beta-beam to Fréjus

Presenter(s): MEZZETTO M.
Room: Auditorium
Location: CNRS - PARIS (F)

Room: Auditorium
Location: CNRS - PARIS (F)

Conventional beam, neutrino factory

NEu2012 Task 3: Future European Neutrino Facilities: Synergetic staged options
Europe (both short and long term perspectives). Option | : Low Energy Neutrino

Presenter(s): PASCOLI, Silvia
Room: Auditorium

Location: CNRS - PARIS (F) Task 3
LAGUNA-LBNO beams HE multiGeV v

Presenter(s): EFTHYMIOPOULOS, llias (CERN) 1
Room: Auditorium Optlon
Location: CNRS - PARIS (F)

Room: Auditorium
Location: CNRS - PARIS (F)

11:45 LAGUNA detectors at Frejus TaSk 3
Presenter(s): TONAZZO A, PATZAK T. LE SUbGeV vV

Room: Auditorium

Location: CNRS - PARIS (F) Option

12:05 Fully Active Scintillators

LAGUNA Detectors at Pyhasalmi

Presenter(s): KUDENKO, Y.
Room: Auditorium
Location: CNRS - PARIS (F)

Presenter(s): RUBBIA, Andre (ETH Zurich), {(Eidgenossische Tech. Hochschule Zuerich
(ETHZ))

Room: Auditorium
Location: CNRS - PARIS (F)

12:20 EUROnu SPL Superbeam

EUROnNu and IDS-NF Neutrino factory

Presenter(s): ZITO M.
Room: Auditorium
Location: CNRS - PARIS (F)

Presenter(s): LONG K/POZIMSKI J.
Room: Auditorium
Location: CNRS - PARIS (F)

12:35 EUROnu Betabeam

:50 Neutrino Factory Detectors

Presenter(s): WILDNER, Elena (CERN)
Location: CNEUROnu BetabeamRS - PARIS (F

Presenter(s): SOLER P.
Room: Auditorium
fc

Discussion: towards a EU neutrino contribution to the strategy process

Room: Auditorium
Location: CNRS - PARIS (F)

1430 LAOUNA-LDNWU DEdITs



Neu2012 — Road map to future facilities GEARD

“-_q______.___,..-ﬂ"

RS EENE S NEu2012,EURONU,LAGUNA-LBNO .. [FFH

~ Discussions launched within a limited number of colleagues

o Management of the ongoing DS and R&D projects

= This meeting the first opportunity for a wider discussion with the community

0 Strategy:

o Develop a consensus on a coherent, staged long-baseline neutrino oscillation programme in
Europe:

= Medium term oscillation experiments, development of accelerator and detector facilities and R&D for
future projects

= Experimental facilities in Europe and European contributions to long-baseline facilities overseas

= Opportunity:
o Endorsement of the programme via the European Strategy update

7 Propose:

O Ad hoc steering group (EUvSG) to work towards a town meeting in the period December
2011 to February 2012 at which consensus programme would be discussed

|. Efthymiopoulos EUCARD Paris, May 10,2011



Missions of ah-hoc “EUvSG”

Propose:

O Ad hoc steering group (EUvSG) to work towards a town meeting in the period December
2011 to February 2012 at which consensus programme would be discussed

MISSION 1 : ORGANIZE TOWN MEETING ..... Propose it at CERN, Dec-Jan

-- this was already suggested as a sequel of the neutrino workshop of Oct09

—— soto
O Develop a consensus on a coherent, staged long-baseline neutrino oscillation programme in
Europe:

Medium term oscillation experiments, development of accelerator and detector facilities and R&D for
future projects

Experimental facilities in Europe and European contributions to long-baseline facilities overseas

La_advianaa l\" mMmacntino:

I auvalivoe vVl 11i1vutildl lv.

-- Establish list of possibilities, performance, mutual compatibilities & synergies
-- perceived pros and cons

-- Feasibility, risk factors (unknowns or unfinished R&D), safety issues

-- timeline, entry price, program continuity etc...

-- other pros and cons (external funding possibilities etc...)

Also, need to understand view of CERN management and Nat’l Agencies on these



Missions of ah-hoc “EUvSG”

Propose:

O Ad hoc steering group (EUvSG) to work towards a town meeting in the period December
2011 to February 2012 at which consensus programme would be discussed

MISSION 1 : ORGANIZE TOWN MEETING ..... Propose it at CERN, Dec-Jan

-- this was already suggested as a sequel of the neutrino workshop of Oct09

—— soto
O Develop a consensus on a coherent, staged long-baseline neutrino oscillation programme in

Europe:

Medium term oscillation experiments, development of accelerator and detector facilities and R&D for
future projects

Experimental facilities in Europe and European contributions to long-baseline facilities overseas

In_ advance of meetina:
J

23 July 2011 EPS Grenoble: Launch of strategy update process
(for neutrinos: presentation by D. Wark & F. Halzen at ECFA session)

NUFACT11 round table discussion Monday 1 August:

Future Neutrino Facilities in the Global Physics Environment
Bertolucci, Myers, Oddone, Spiro, Zwirner, Nishikawa, Womersley and ICFA rep.



Motivations for neutrmo

accelera tor g enms

.

EuCARD / NEu2012/ WP3, CNR"& Paris, 10" May, 2011

= Message: many discoveries in neutrino physics
s Message: most important discovery of last 20 years

Message: Neutrino Mass and Mixing is first physics BSM




Two main lines of long term attack ’j’-r;(

use of the lower neutrino rate (10'819/year) and energy (sub-GeV) of

low density detector of very large mass (0.5-1 Mt)
and volume  (0.5-1 Mm3)
non magnetic
(a Water Cerenkov detector,
or possibly, again Li-Argon),
a few 100 Km away

use of the high neutrino rate (>10%0/year) and energy (10-50 GeV) of

large but not huge (50-100 Kt),

necessarily magnetic

(a dense magnetized Iron detector,
or, possibly, Li-Argon),

a few 1000 Km away.



ics at a future Neutrino Facto

Prospects to measure 0,, s Prospects to measure the pattern of v m

arXiv:0710.4947 [hep-ph]
1 o ) Physics at a future Neutr
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NEUTRINOS AIND THE LHC

Goran Senjanovic
e e S rieske

both CMS and ATLAS:

dedicated search for Wp

@ l14TeV: up to 4 TeV mass @ L= 30/tb

L{f
i up to 5.5 TeV mass @ L= 300/fb
100GeV < my < My,
Ferrari '00
1,4 TeV with early 7 TeV data

Gninenko et al '06



@}1 ECFA - European Committee for Future Accelerators

« ECFA Review Panels for Neutrino  F Halzen

ECFA Review Panel for future accelerator based
neutrino facilities to review

* EUROnu Mid-term Report and IDS-NF Interim Design
Report

« concerning: scientific case, technical feasibility, risk and
necessary R&D, cost and planning, organization
and to deliver
» concise written report by the end of July 2011

* oral presentation by the panel chair at ECFA-EPS joint
session on European Strategy Document Update,
Grenoble, 23 July 2011 in the afternoon

Tatsuya Nakada (E0FL) [JJ{PHI -Neutrino2012 meeting (10.5.201) paris 2/5



@lﬂl ECFA - European Committee for Future Accelerators

- Remark on the panel activities

— The report will be public and a summary will be
communicated to CERN Council

— The main objective of the panel is to review the
two documents and not to propose a plan or vision
on neutrino activities

— limited scope, and in the European level
e.g. Super beam: only the CERN-Frejus option

— Future continuation of the panel activities, still to
be decided

Tateuva Nakada (EEFLY TREPOE —tieutrine 2012 meeting (10.5 2011} Baric 3/5



2u2012 - Getting the most out of existing v-facilities

” EuCh

CERN Neutrinos to Grand Sasso - CNGS

CHGS 2011 Daily Cumulated protons on target

Mm"’fﬂ'ﬁ’%ﬁ“ ok
P 2008  1.78x10'?
FE1D _.-“F;

el 2009 3.52x10'°

L 2010  3.48x10'

5 | 2011 1.39x10°

é ol (4.7%10'7)
i e Total  10.17 X10"?
! (13.48%10'9)

~17.8% more POT than expected due to

dedicated running

= early startup for CNGS

= profiting from the delayed starfup of the NA

|
o w a B J"‘ﬁ I e

{tﬂﬂ é’f 'é"gf -&‘# 6‘# f

larys
Last uprlate @ O8-May-11 07 :00

Current expected intensity @ 1. 18F 1 9Achieved intensity : 1.30E19
End of 20011 run expected intensity @ 4.71E1D




OPERA

Dear Vittorio,

thanks for the kind invitation.

Unfortunately, due to the short notice, we could not
accommodate a presentation for yourevent.

However, | can give you some information that you might desire
forwarding to the attendance:

1) OPERAIs in the process of completing the analysis of the full
2008-2009 statistics. Results will be disclosed in June.

2) Today we passed 10719 pot for the 2011 run (for this year, we
expect to exceed the nominal integrated intensity of 4.5x10*19 pot).

3) No plans yet for the future, i.e. beyond the 2012 run.

Kind regards, Antonio



ICARUS

Preliminary results of first CNGS 2010 run

a Analyzed sample: 1494 CNGS triggers, i.e. 4.54 - 10'® pot = 78 % out of
whole sample. Classified by visual scanning into fiducial volume of 434 t.

a Number of collected interactions compared with number of interactions
predicted ((2.6 v CC +0.86 v NC) 10-Y/pot), in the whole energy range
up to 100 GeV, corrected by fiducial volume and DAQ dead-time.

Collected

v, CC 94 98
v NC 32 31
v XC* 6 -

Total 132 129

* Events at edges, with p track too shert to be visually
recognized: further analysis needed.

On overall statistics in agreement with expectations.



Two LAr-TPC detectors at the CERN-PS neutrino beam

CERN-SPSC/99-26  SEARCH FOR v, — 1. OSCILLATION
SPSC/P3l1 AT THE CERN PS

August 30, 1999

T

——p——

b B TR s

E- Ttr:h i 3 'e.'l'f-.. T

=

Two positions are foreseen for the detection of the neutrinos
The far (ICARUS-T600) location at 850 m from the target: L/E ~ 1 km/GeV
The additional detector and new location at a distance of 127 m from the

target: L/E 0.15 km/GeV

iis, 10 May 2011

T
P
P

(7]

i of
e 1



Sterile neutrinos

B Three Neutrino Mass and Mixing

<), (), [7)
- _ _ Standard Model
e \H L \T ), states Neutrino mass
states
m,
ntecorvo ( Ve ( Uy Uy L-;B\ ( m\ Beyond 3 X 3
kagawa Vp } =1 Uyt Upa Ups Vg 5

kata \-‘»ﬁr } \Uﬂ Uso Uss } \f".‘ﬁ ) R

1 0 0 Ci3 0 sue'm (¢, s, 0 g 0 L
Upivs=10 €5 55 0 1 0 —s, ¢, O|f 0 €% 0
0 -5 cu)l-se” 0 ¢ JLO O 1)L O 0 1

sy =sinb; Atmospheric Reactor

c, =cosb,
3 masses + 3 angles + 1(3) phase(s)

Oscillation phase &
= 7(9) new parameters for SM

Majorana phases o, 0,

5/10/11 Steve King, Pasis &



EuCARD 2° Annual Meeting

Paris Workshop 10-13 May 2011

SPECTROMETER(S) Prospects
for a CERN-PS Experiment

) Luca Stanco - INFN Padova

on behalf of
A. Bertolin (5), R. Brugnera (5,6), S. Dusini (5), (I) Bari University and INFIN
R.A. Fini (1), A. Garfagnini (5,6), M. Laveder (5.,6), (2) INFN Bologna
A. Longhin (4), M. Mezzetto(5), M.T. Muciaccia (1), (3} %ﬂgﬁj‘ilﬂgwem'*?
A. Paoloni (4), L. Patrizii (2), 5. Simone (1), Eﬁ% TN P
M. Sioli {E3:|, G. Sirri I:E:l M. EPLIF'I.D {2,3}, I:EJ} Padova Uﬂi'u’E:r‘Si'h.-’

L. Stanco* (5)

* contact

ne PhD, no Post-Doc, no "retired” people, included



eu2012 - Getting the most out of existing v-facilities /f EuCA

—— —

Status & Future Projects

The CNGS facility i1s running extremely well for a third
consecutive year

CNGS OPERA and ICARUS will have a great year in 2011
O Looking forward to more v_events !!!

Status and progress from the PS v-beam and associated
physics opportunities

LAGUNA-LBNO proposal

o DS approved; expected to start in September 2011
o WP4: studies of possible beams from CERN to LAGUNA sites

Profit from CNGS beam experience and present/future SPS beam:



Mauro Mezzetto 1
Istitwto Nazionale o Fisica WNWoucleare, Sezione di Padowva LE SUbGeV neUtrInOS

“T he case of short long-baselines"'

Task 3, option 1

Conclusions

@ Short Long-Baselines offer the cleanest possible setup for Leptonic CP Violation
studies.

@ They have almost null sensitivity to mass hierarchy, that can be partially
compensated by a combined analysis with the atmospheric neutrinos.

@ The CERN-Frejus scenario could offer a staged approach where a SuperBeam built
over the Beta Beam injector (the SPL) can already provide a powerful setup.

@ The innovative concept of Beta Beams can guarantee higher sensitivities. More
important, they can be upgraded to allow for future searches like non-standard
neutrino interactions, checks of the unitarity triangle, searches of CPT violation.

@ A Beta Beam setup can make use of existing CERN infrastructures like the PS and
the SPS. The injector side can be shared with nuclear physicists (Eurisol). The far
detector is the same detector aimed for proton decay searches and astrophysics
(Laguna). Under this perspective a super beam built around the SPL could offer very
interesting synergies.



Large Apparatus for Grand Unification and
Neutrino Astrophysics

Sverige Finland.

2008 - 2011 8 CERN
1,7 M€ from EU
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Conclusions

* Fréjus can host all 3 proposed next generation neutrino detectors

* Fréjus is the deepest lab proposed for Laguna detectors (4800 m.w.e.)

* Fréjus has longstanding experience with LSM underground lab

* Fréjus has excellent intellectual and logistic environment (central position in EU)

» The rock quality is good and allows a save operation of the future lab for > 50 years

* Close distance to CERN (130 km) allows clean CPV measurement

 Memphys + 3-beam -> covers largest phase-space before NF

» Mass hierarchy will be addresses using atm. v ‘s— for free

* Memphys is the mildest extrapolation from any existing detector (1 tank = 10 x SK)

* Fréjus is 2" choice for LENA du to reactor v background (give up on geo-neutrinos?)

 Glacier can be hosted @ Fréjus, Glacier collaboration considers longer distance as
priority to measure mass hierarchy via MSW

Great flexibility in Europe to choose the best combination Detector - Distance - Beam
f—beam is a unique European concept in the world competition
and has the highest physics potential !

T. Patzak, APC, University Paris Diderot, EuCARD 2nd Annual Meeting, 10 - 13 May 2011, Paris 27
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CERN to F'.éj‘us Ejaii;:“s;:;ﬁrei; (detector, proton energy)
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Conclusions

* We have produced a baseline design for a multi-

MW neutrino beam based on SPL(recently
completed note EUROnu-WP2-11-01)

* It is composed of tour identical systems, with a
pebble-bed target and a magnetic homn

* We have produced a detailed simulation of the
neutrino intensity and composition, event rates
and sensitivity

* We are entering the final phase of the EUROnu
project, completing the technical studies and will

*oduce a detailed technical report
v ' e

0




CERN Beta Beams, Synoptic
Linacs
I Linac
Molten

Salt Loop s Collection

-y
al N

Baseline 6HersNe ™~ __

Linac 100 MeV

Bp~500Tm,B=~6T, C=~6900 m, L_.=~2500 m, y =100, all ions

2011-10-06 Neu2012, EUCARD, Beta Beams, Elena Wildner 30



Vast BB progress (see report)

lon production: Ne problem solved
Experimental setup&measurements, Isolde, from May 2011

lon production: 8B and 8Li production ring
liquid film instead of jet target
8 Li measuremnt i progress (Legnaro)

Improved design of deacay ring

Integration with PS and SPS upgrade studies
Collection device (Louvain)

Duty cycle compression

Radiation issues under control

Progress 60 GHz source
Well defined baseline parameter list

Must tackle safety and costing next



Continuation (2011-

Experiments on 18Ne production (molten salt loop)

Cooling and production simulations for 8Li and 8B
Cross-section measurements of 8B

Experimental setups for Heidelberg TSR to test P-ring concept
8B collection setup and experiment

ECR fields for plasma -> 30 000A (structures supra...), Gyrotron
tests, beam extraction, Proto -> ECR Source

Collective effects studies, all machines, DR optimization
Participation in upgrades of injectors for LHC

Decay Ring RF, technical feasibility studies

Costing and Safety, for performance/cost evaluation (EUROnNu)

2011-10-06 Neu2012, EUCARD, Beta Beams, Elena Wildner 32



High energy long baseline
neutrino experiments:
from Superbeams to
Neutrino Factory

NEU2012 Annual Meeting
CNRS - Paris
09 May 201 |

Silvia Pascoli

IPPP - Durham University




CERN

Long Baseline vV beams

I

s L™
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LAGUNA-LBNO
Design Study

I. Efthymiopoulos - CERN EUCARD - New2012 Meeting

Paris - May 10,2011




CERN

CNGS Technology Upgrade Possibilities

O Limitations:

key elements of the secondary beam line: target, horns, beam windows

layout and RP considerations, SPS RF and beam extraction system

O CNGS upgrade & SPS upgrade:

Possibilities will be studied within the LHC Injector Upgrade project (LIU) and followed in

LAGUNA-LBNO
o 750kW may be reachable, going beyond would require substantial consolidation of the facility

#pS Int. per SPS 200 _da:.rs, 100% 200 _da;rs, 55% 200 _da;rs, 55%
Int. per PS batch batch le efficiency, no efficiency, no efficiency, 60%
e o sharing sharing CMNGS sharing

[prot/és cycle] [potlyear] [potiyear] [potlyear]
2.4x 1013 - Nominal CNGS 2 4.8x1013 1.38x1020 7.6x10'? 4.56x10'?

3.5x 10" - Ultimate CNGS 7.0x1013 2.02x10% / I.11=]020 6.65x 1017

7

750kW design limit for the target

working hypothesis for
RP calculations

llas Efthymiopoulos - EUCARD - MEu2012 Meeting, Paris May 10,2011

MMeddahi, E Schapesmicows - CERM-AB-2007-013 PAF




CERN

CERN v-beam to Pyhasalmi - CN2PY
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Andre Rubbia (ETH Zurich)

FP7 Research Infrastructure “Design Studies”™ LAGUNA
(Grant Agreement No. 212343 FP7-INFRA-2007-1)

EuCARD 2™ Annual Meeting, CNRS, Paris, May 10® 201 |

day, May 10, 2011
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LAGUNA physics goals

Primary goals of the next generation experiments are:

1. Accelerator-based (particle)

% Long baseline neutrino oscillation experiment for
013, CP-violation and neutrino mass hierarchy
discovery and precise parameters determination

2. Non-accelerator based (particle + astroparticle)

Proton decay hunt

Precise measurement of supernova neutrinos
Precise determination of solar and (subleading)
atmospheric neutrino oscillation parameters
Supernovae remnants neutrinos

Precise determination of geo-neutrinos

EwrCARD Znd Annual Meeting, CHES, Pars, May 10ch 2001

wesday, May 10, 2011



LAGUNA-LBNO detector options i

+ From the three “liquid detector technology” options, the Pyhasalmi study within LAGUNA-LBNO will focus on
GLACIER and LENA, assuming h.e. conventional beam from CERN
* Prospects to magnetize detectors (e.g. for charge determination) will also be investigated in LAGUNA-LBNO

- MEMPHYS LENA 50kt GLACIER 100kt

o

- <70 m ,)

g i
; |
2: !
E g up to h =2
= Max drift length
Bubble chamber like imaging well matched to
""" CN2PY beam, high efficiency and strong
background suppression
¥

Challenging technology, worldwide R&D
(EU,US,Japan) with several prototypes of small
scale; extrapolation based on industry support

Extensive experience from SK, Experience from Borexino Undergrou o : ‘ th‘ _f : -t
i a home 10r the T1Irs
fing QE vonts: low efficiany | | MC studies on CN2PY beam 5 KT
: QDNEPY Mot sl dy event reconstruction Proposal ¢ 10N Or so
2F aseline & limite Background suppression to be || what will be Li-Ar tank
background suppression further studied . '
A, Rubbia EvCARD Znd Annual Meeting, CHES, Pares, Fay 10ch 2001

vesday, May 10, 2011
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UROnu is the European contribution to the IDS-NF

URONu iV IDS-NF

= The Americas
SB BB = Canada
= USA
= Asia
= Japan

X
A
= India
° = (in the future: China ...)
= Europe
= EURONu




Vast NF progress (see report)

Well defined baseline parameter list
with a few variants

Must tackle safety and costing next
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Detector and diagnostic systems development

International Design Study

e

0 Interim Design Report

Neutrino Factory project

,,,,,,

0 Reference Design Report .




Baseline for a Neutrino Factory: MIND %’k

0 Golden channel signature: appearance of “wrong-sign” muons in

magnetised iron calorimeter Magnetic Iron Neutrino Detector (MIND)
50-100 m

IDS-NF baseline for 25 GeV NuFact: > \15m

o Two far detectors:
— 2500-5000 kKm baseline: 100 kton

v beam

— 7000-8000 km (magic) baseline: 50 kton 13
o Appearance of “wrong-sign” muons
o Segmentation: I B=1T v
_ 3 cm Fe + 2 cm scintillator iron (3 cm)  + scintillators (2cm)
o 1T magnetic field Jﬁﬂ%
Vi =
50% - Vi _

Vv v Sy
o/ e V ] » |WHong
509% Vo —> Vi L n sign

ane muon




Long scintillator detectors

Large volume segmented neutrino detectors:
Totally Active Scintillator Detectors
Magnetized Iron/Scintillator Sampling Detectors

{

Scintillators of different shape and length, WLS fibers,
non-sensitive to magnetic field photosensors

Three main components of tested scintillator detectors:

- extruded scintillator slabs and bars
- WLS fibers: double clad, 1-mm diameter Y11
- photosensors: avalanche photodiodes operating

in a limited Geiger mode
(MRS APD, CPTA, Moscow; MPPC, Hamamatsu)

Yury Kudenko INR-Moscow



Midterm Reports
of
the EUCARD Networking Activity
NEu2012

(WP3, WP3.2, WP3.3)

DRAFT
report due 26 May 2011
to the EUCARD management



NEu2012 planning for 2011 and perspectives for later

2011-12

April
May Midterm Reports

Jun
Jul EPS 2011, Grenoble, July 23
Aug NuFact11uniGe/CERN

Sep NNN11, zurich
Oct

Nov
Dec

Jan
Feb 2nd v strategy Workshop .. town meeting ... at CERN, before “Orsay” meeting

Mar
, Apr (O 3° Neu2012 yearly meeting até\)CARD 2012

now Aknz Apr13

Intermediate Report ~ [ FinQ

Y
v

Reports Reports

5/19/2011 V.Palladino Network for structuring the neutrino community (NEu2012) EUROnNu ends



http://indico.cern.ch/contributionDisplay.py?contribId=15&sessionId=16&confId=36153

Thank you



