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The last months path to (E)LBNF 

GDR Neutrino Marseille,  26 November  2014  

D. Autiero  (IPNL Lyon) 
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Chronology: 

 

1) The P5 report (May 2014)  

 

2) The APPEC Neutrino Strategy Meeting Paris 23-24 June 2014 

  

2) The Neutrino Summit (Fermilab 21-22 July 2014) 

 Constitution of the Interim International  Executive Board (IIEB) 

 

3) First IIEB meeting (23-24 September 2014) 

 Writing of the LOI 

 

4) Geotechnical meeting at  Homestake (Sanford Underground Lab.) 

8-10 October 2014, some  outcomes presented at NNN14 

 

5) Meetings for the presentation of the LOI CERN 5 December, FNAL 12 

December 

 

6) Next … 
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P5 Report  Experimental requirements, LBNE 



4 

A more ambitious experiment, designed and supported by the international 

neutrino community 
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Form a new international collaboration to meet the P5 requirements, 

LBNF is the highest priority project 
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https://indico.cern.ch/event/303475/        Press release: 

http://www.appec.org/9-features/82-neutrino-physics-enters-the-global-era.html 

The agencies1 and laboratory directors2 gathered at the International Meeting on Large 

Neutrino Infrastructures hosted by APPEC3 in Paris on 23 and 24 June 2014, agreed that 

the understanding of the neutrino sector is a worldwide priority promising physics beyond 

the Standard Model, …. 

 

They support the vision of the HEPAP/P5 report to host an international facility for short 

and long-baseline neutrino oscillations at Fermilab, where internationally driven 

collaborations are encouraged to propose a program optimised in baseline and detector 

technology. This approach, in parallel with the decision of Fermilab to upgrade its beam 

infrastructure (PIP-II) gives the opportunity for a rich international neutrino program at 

Fermilab. 

The agencies and laboratory directors invite the neutrino scientific community to develop 

urgently a coherent international program which exploits the above opportunities. They 

will meet again in early 2015 in the U.S.A, to evaluate the progress made with respect to 

this goal. 

 

https://indico.cern.ch/event/303475/
https://indico.cern.ch/event/303475/
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Neutrino summit meeting chaired by K.Long and  R.Roser 21-22 July 2014 

Slide on the Summit presented by K.Long to the Fermilab PAC on 23/7/2014 
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Slide on the Summit presented by K.Long to the Fermilab PAC on 23/7/2014 
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Slide on the Summit presented by K.Long to the Fermilab PAC on 23/7/2014 
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Agenda full material available at: 

 

https://indico.fnal.gov/conferenceDisplay.py?confId=8689 
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Slide on the Summit presented by K.Long to the Fermilab PAC on 23/7/2014 
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Slide on the Summit presented by K.Long to the Fermilab PAC on 23/7/2014 
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Slide on the Summit presented by K.Long to the Fermilab PAC on 23/7/2014 
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Slide on the Summit presented by K.Long to the Fermilab PAC on 23/7/2014 
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Interim International Advisory Board (IIEB) 

 

Chaired by N. Lockyer ~30 members 

Composition: representatives from 

LBNE,LBNO, « others », F.A. ex-officio 

 

First meeting 23/9/2014 at Fermilab 

 Define the format and content of the LOI 

 

Full material  available at: 

https://indico.fnal.gov/conferenceDisplay.p

y?confId=8937 

 

+ a few  additional phone meetings to 

refine the LOI 

 

 

 

 

IIEB web page: 

https://web.fnal.gov/project/iiEB/Pages/iiEB-home.aspx 

 

Agendas, minutes, LOI draft, LOI signature page, LOI Pis meeting invitation 

 

Parallel activity: 

International Governance Stakeholder Committee, chaired by J.Lykken 

https://web.fnal.gov/project/iiEB/Pages/iiEB-home.aspx
https://web.fnal.gov/project/iiEB/Pages/iiEB-home.aspx
https://web.fnal.gov/project/iiEB/Pages/iiEB-home.aspx
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First IIEB 

Meeting FNAL 

23/9:2014 
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Main discussion on day 2: IIEB decisions based on Day1 discussion + LOI format 
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S. Bertolucci IIEB talk:  « CERN Contribution to the Future ν Programs” 
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Outline: 

 

1) The P5 report  

 (the origin of LBNF) 

 

2) The LBNO world  

 (the general interest of its outcome/achievements for LBNF) 

 
 The LAGUNA-LBNO design study: 

 technological developments/costs optimizations for large underground 

 detectors, staging/costing 

 The LBNO-DEMO/WA105 experiment at CERN: 

 a clear path for the detector technology demonstration 

 A PILOT experiment 

 Physics strategy: 

 Mass Hierarchy 

 Use of second maximum and spectral information for CP 

 complementarity, systematics 

  

3) LBNF as seen/being learnt from the LBNO community  

 (the LBNF opportunity and the IIEB process) 

D.Autiero IIEB  talk on « LBNO vision » 
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 LBNO design phase concluded 

 

 Outcome: optimized configuration for a 

LBL experiment studied in Europe (as 

recommended by CERN, APPEC) with 

associated technological developments, 

innovative solutions and full costing 

 

 Deliverables to the EC, outcome of the 

design study,  documented in  

 >4000 pages (0.5 GB) 

 

 Final design study meeting in Helsinki 

(24-28 August 2014) 

 

 Conclusions of that meeting are 

represented in this presentation 

 

 Explore the application of all these 

developments for a US hosted experiment 

 First step: assessment meeting at Homestake (8-10 October) in collaboration with 

the industrial partners in order to understand the feasibility of LBNO-like detector 
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Element 20 kton 

(Meur) 

20+50 kton 

(Meur) 

Excavation Work (Tunnels 

and Caverns) 

38,7 57,8 

Civil Works & 

Underground 

infrastructure 

9,4 12,3 

Membrane Tank 45,4 117,4 

Detector 41,5 111,8 

Liquid Infrastructure 

Equipment 

40,4 52,6 

Liquid Argon 26,3 86,0 

Contingency (Risks) 24,7 45,5 

Total 226,4 483,4 

Costs are evaluated  with the 

industrial partners “key in hands” 

including manpower 

 

How much are they dependent 

from the optimization provided by 

the Pyhasalmi site and by the 

careful technological choices ? 

 

For which aspects are they  

exportable/implementable in the 

US ? 

 

Staged physics/construction 

approach 20/50 kton  

 limited resources for the first 

phase 

LBNO costs from design study deliverables 

 9 years  and 226Meur 

needed for the construction 

of the 20 kton detector 

Detailed evaluation of 

contingency by risk analysis 

~126 Meur 
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LBNF as seen from LBNO: 
 

 

 

 It represents an strong opportunity: 
 

 P5 and US HEP community support to the fundamental physics case 

related to MH and CP violation and underground physics 

 

 Future availability of 1.2 MW proton beam at Fermilab (PIP II) 

 

 DOE funding commitment for LBNF “highest priority experiment” 

(past evaluations based on 34kton at Homestake) 
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 It implies a series of open questions we are trying to understand: 
 

(being addressed by the ongoing work of the IIEB, to which we are very glad to 

contribute) 
 

1) The DOE funding commitment on LBNF is a large amount of money, comparable to the 

cost of a LHC detector: 

 

 Which is the breakdown of the actual cost estimates ? 

 Can the « performance/funding » ratio be optimized on the basis of the experience of 

LBNO ? 

 How much of the LBNO design/costing is exportable to an experiment hosted in the US 

or site specific ? 

 

2) Can we jointly design the best possible experiment, Fermilab hosted, with ambitious 

physics goals, as recommended by P5 ?  

 

  « the experiment that everybody would like to do, the experiment which will not risk to 

arrive second » 

 

 This possibility is deeply related to the scientific strategy discussion, the baseline/site 

optimization, the technological strategy 
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• LAGUNA-LBNO was a purely science driven effort. Under the mandate of CERN and 

APPEC, LAGUNA-LBNO has been intensively working on an optimized experiment in 

Europe in order to address these physics questions and it has successfully completed 

the Design Study phase commitment to the EC.    

 

• Following the global strategy, the LAGUNA-LBNO community is now committed to 

explore, on the basis of the outcome of the DS, the possibility of  building a Fermilab 

hosted experiment of comparable performance and with comparable costs to LBNO. 

(Physics is fortunately translations invariant, technical issues have to be assessed)  

 

• It is important to understand the feasibility of a LBNO-like detector at Homestake 

and/or  in alternative sites with horizontal access. A first practical step in this direction 

will be the visit/meeting at Homestake (8-10 October 2014) checking/discussing 

several technical aspects.  

 

• The WA105 experiment at CERN (LBNO-DEMO) is starting and it will verify on a full 

scale test the innovative technologies developed in the LAGUNA-LBNO DS. There is 

clear path for the detector technology assessment for LBNF. 

 

• A pilot detector installation would represent an important milestone/early startup of the 

LBNF program, training the community and satisfying the P5 requirements on 

astroparticle physics performance assessment 
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• The ongoing process promoted by Fermilab and DOE is moving in the direction of 

assessing the conditions for the best implementation of  LBNF. 

 

• It is a big challenge for the IIEB to find a working scheme to solve all the open 

questions and determine the best scientific and technological/site strategy for a 

Fermilab hosted experiment 

 IIEB discussions and work and WGs operation in the following months 

 

• The LBNF program is a huge investment/responsibility 

  This investment will have to result in an aggressive scientific strategy and an 

 efficient use of resources 
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LBNE-LBNO Geotechnical meeting 

at 

Homestake 8-10 October 2014 

 

Technical and industrial teams of 

LBNE and LBNO 

 

 

 Side-by-side technical 

comparison of the Pyhasalmi and 

Homestake sites: 

 

https://indico.in2p3.fr/event/10162/

contribution/53/material/slides/0.pd

f 

 

Understanding (and possible 

technical optimization) of US costs 

is ongoing 

Overview of Homestake resulting 

from the discussions at this meeting 

presented at the NNN14 conference 

by G. Nuijten.  

https://indico.in2p3.fr/event/10162/contribution/53/material/slides/0.pdf
https://indico.in2p3.fr/event/10162/contribution/53/material/slides/0.pdf
https://indico.in2p3.fr/event/10162/contribution/53/material/slides/0.pdf
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Guido’s personal conclusions at NNN14 
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Guido’s personal conclusions at NNN14 
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ELBNF  

 

LOI  DRAFT 

 

 

Mail sent to GDR neutrino 

on  6/11/2014 

 

Latest version available on 

the IIEB web site 

 

Will be presented at the PIs 

meetings for the signature 

organized by December 5th 

at CERN and December 12th 

at FNAL 

 

(open meetings to present 

the LOI at the scientific 

community) 
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Opportunity 

provided by the 

LBNF facility 

 

(Beam + far and 

near sites 

infrastructure 

including 

cryogenics) 
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Collaboration for 

the detector 40 kton 

LAr underground 

(ELBNF) 

 

First 10 kton pilot 

installation by 2021 
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Acknowledgement of 

LBNO expertise and 

technical achievements 

on LAr far detector 

(including WA105 

effort), near detector 

and beam design. 
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November 22, 2014 

  

Dear Colleagues, 

  

This message is to remind you that there are two identical open meetings 

(everyone welcome) to communicate the Letter of Intent to the scientific 

community.   They will take place as follows: 

  

 December 5, 2014 CERN (Council Chambers)   1 pm-6 pm local time 

 December 12, 2014 Fermilab (1 West)  10 am- 3 pm local time 

  

The call in information is as follows -- +1 866 740 1260   access code 4010695# 

For international members, use this link to get the toll free number -- 

http://www.readytalk.com/account-administration/international-numbers 

  

The agenda for the open meetings is as follows 

  
• Welcome and Background Introduction   (Nigel Lockyer) 15+15 min 

• The Fermilab Facility -- what it entails  (Jim Strait) 30+15 min 

• Summary of the Letter of Intent (LOI) for LBNF  (Rob Roser and Ken Long) 30+15 min 

• International Governance Working Group Report (Joe Lykken)-- 15 +15 min 

• Coffee Break 30 minutes 

• Panel Discussion with seeded questions as well as extended Q&A with audience (2 

hours) 

  

  

Letter from Nigel Lockyer 

http://www.readytalk.com/account-administration/international-numbers
http://www.readytalk.com/account-administration/international-numbers
http://www.readytalk.com/account-administration/international-numbers
http://www.readytalk.com/account-administration/international-numbers
http://www.readytalk.com/account-administration/international-numbers
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PLEASE register for the meetings at:  

https://indico.fnal.gov/conferenceDisplay.py?confId=9127 

  

To support the LOI:  https://indico.fnal.gov/conferenceDisplay.py?confId=9090 

  

Finally -- please reserve January 22-24 2015 for the first proto-collaboration 

meeting of the entire community:  at location still to be determined. 

  

We encourage you to share this message with any of your colleagues that may 

be interested.  

  

  

Nigel 

https://indico.fnal.gov/conferenceDisplay.py?confId=9127
https://indico.fnal.gov/conferenceDisplay.py?confId=9090
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Conclusions: 
 

 The direction of Fermilab, following the P5 recommendations, has set up a 

process to propose a Fermilab based long-baseline experiment joining the 

international efforts (LBNE+LBNO+ …) 

 

 The LBNO people have spent a large effort in these discussions and in 

evaluating the transfer all the technologies  (detector and underground 

implementation) developed in the LAGUNA-LBNO design study to LBNF. CERN 

will support the finalization of this effort and detector R&D with WA105 

 

 The IIEB has drafted a LOI (an expression of interest) to gather the neutrino 

community around the opportunity provided by the envisaged LBNF facility 

(beam+far site infrastructure) in order to form a collaboration for the ELBNF 

experiment 

 

 The LOI draft will be presented at CERN and FNAL at the open meetings on 

Dec. 5th and 12th in order to collect the signatures 

 

 Then a proto-collaboration should start forming and meet in January 2015 in 

view of producing during 2015 a CDR 


