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SUMMARY

Foreign Travel Trip Report

Mary Bishai

Physics Department 510E

Brookhaven National Laboratory

PO Box 5000

Upton, NY  11973-5000

April 30, 2007

Dates of Trip:    3/27/07 – 4/2/07

Destination:
   CERN, Geneva, Switzerland

Statement of Purpose of trip:

The purpose of this trip was to attend the International Design Study of the Neutrino Factory Plenary meeting at CERN, Geneva, Switzerland to present a summary plenary talk on the status of the US Long Baseline Neutrino Experiment Study lead jointly by Brookhaven National Laboratory ( BNL) and Fermi National Accelerator Laboratory (FNAL). 

Abstract:

I atteneded the first plenary meeting of the International Design Study of the Neutrino Factory group where I presented a summary of some of the issues addressed by the the  US Long Baseline Neutrino Experiment Study on future US based long baseline neutrino oscillation experiments. I focused my presentation on the physics sensitivities and technical feasibility of  US based long baseline experiments using a neutrino beam produced by the Fermilab Main Injector  and directed towards a future NSF Deep Underground Science and Engineering Laboratory (DUSEL) site located at a baseline of 1300km or more. I demontrated that for values of the mixing angle q13 > 2.5 degrees a long baseline experiment uising a 1MW beam from the FNAL accelerator complex is sufficient to measure CP violation in the neutrino sector and measure the neutrino mass hierarchy.

Trip Report:

a) The primary purpose of this trip was to attend the first plenary meeting of the International Design Study (IDS) of the Neutrino Factory. The IDS is the next step following The International Scoping Study (ISS) of a future accelerator neutrino complex that was carried out by the international community between NuFact05, Frascati, 21-26 June 2005, and NuFact06, UC Irvine, CA, 24-30 August 2006 .  The scoping study is a collaboration by the international community; the ECFA/BENE network in Europe, the Japanese NuFact-J collaboration, the US Muon Collider and Neutrino Factory Collaboration (of which several BNL scientists are key collaborators) and the UK Neutrino Factory collaboration. CCLRC's Rutherford Appleton Laboratory is the 'host laboratory' for the study. See the Appendix for a list of IDS participants and their institutions.

b) There were two presentations at IDS meeting summarizing the US Long Baseline Neutrino Study results: M. Bishai from BNL presented the physics sensitivities and beam design of a new proposed broad band beam from the Fermilab Main Injector to DUSEL. Niki Saoulidou from Fermilab presented the physics sensitivites of current, near term and future experiments based on the NuMI beamline. 

c) Summary reports from the ISS physics, accelerator and detector groups were presented followed by a working discussion by the IDS participants discussed the planning for the next phase  of studies after the ISS. 

Day by day notes

March 27-28, 2007: Travel to Geneva, Switzerland

March 29: Plenary sessions.The focus of the thursday plenary sessions was on the summary reports from the International Scoping Study : physics group, accelerator group and detector group. Ken Long presented the summary from the physics group which examined and compared the neutrino physics sensitivities achievable using  neutrino factories, superbeams, and beta-beams approches. The superbeams considered by the ISS are from BNL to DUSEL, FNAL to DUSEL, JPARC II to HyperKamiokande (T2HK) and CERN (SPL) to Frejus. Of the superbeams, BNL's proposed wide-band beam to DUSEL has the best sensitivity to the mass hierarchy, wheras T2HK has the best sensitvity to delta_cp and non_zero q13 . [The US long baseline study has also shown that sensitivity to delta_cp and non_zero q13  at the level shown for T2HK can be achieved with the FNAL-DUSEL wide-band beam although this was not shown by the ISS group which concluded its study before the US Long Baseline Neutrino Study had released its findings – see notes on March 30th presentations]. M. Zisman presented the ISS accelerator group summary followed by Alain Blondel who presented the ISS detector group summary. The afternoon session was an open discussion of accelertor issues led by Bob Palmer from BNL followed by discussions on detector issues by A. Cervera. 

March 30: During the morning session, Patrick Huber, a participant in both the ISS and US Long Baseline Study showed the latest results on performance comparisons of the superbeam approaches and several neutrino factory approaches. For the 3 proposed super beams (T2KK, NOVA*, FNAL-DUSEL wide-band beam) Patrick demonstrated that the best overall sensitivity to CPV, non-zero q13  , and mass hierarchy is achieved using a 120 GeV wide-band beam sent to a liquid Argon detector at a baseline of 1300 km (FNAL-DUSEL). Patrick concluded that for values of q13  > 3 degrees, conventional super beams have the same performance as a neutrino factory or the more speculative beta-beam approach. For much  smaller values of the angle, only neutrino factories or betabeams can approach the sensitivities required. Following the morning sessions coffee break, M. Bishai presented further details on the wide band beam FNAL-DUSEL approach and how the sensitivities can be achieved using minor upgrades to the FNAL accelerator complex + a new neutrino beamline coupled to a large Water Cherenkov detector with SuperKamiokande performance obtained from a full and detailed simulation. Niki Saoulidou presented the 2nd half of the US Long Baseline Study results and  focused on discussing upgrade options using the existing NuMI beamline with a 700 kW and 1.2 MW proton beam from the Main Injector. Niki demonstrated that if  q13  > 7 degrees then the proposed NOVA experiment has a limited sensitivity to the mass hierarchy at the 90% C.L. by the year 2020. For values of the angle 2.5 < q13  < 7, a 100 kT Liquid Argon detector deployed off-axis to the NuMI beam with very high efficiency and perfect neutral-current background  rejection would reach the desired sensitivity to CPV  and have some sensitivity to the mass hierarchy by 2023. During the afternoon session, M. Lindroos from CERN presented the status of the beta-beam design study, 

March 31: The previously scheduled saturday morning session of the IDS meeting was canceled.

April 1st: Vacation.

April 2nd, 2007: Return to US.

Appendix:



       Persons Contacted

Participants at the IDS meeting:

            Ken LONG Imperial College London, Osamu YASUDA Tokyo Metropolitan University, Japan Michael ZISMAN LBNL, USA Paul KYBERD Brunel University, UK Joseph Scott BERG Brookhaven National Laboratory, USA Alan BROSS FERMILAB, USA Malcolm ELLIS FERMILAB Anselmo CERVERA IFIC (Valencia Univ.), Spain Stefano RIGOLIN UAM, Spain Juha PELTONIEMI University of Oulu, Finland Yoshitaka KUNO Osaka University, Japan Mauro MEZZETTO INFN, Padova, Italy Silvia PASCOLI IPPP Durham, UK Marcos DRACOS IN2P3 Strasbourg, France Ludovico TORTORA INFN - Roma Tre, Italy Patrick HUBER University of Wisconsin, USA Niki SAOULIDOU FERMILAB, USA Mary BISHAI Brookhaven National Laboratory, USA Stefan ANTUSCH Universidad Autonoma de Madrid , Spain Walter WINTER Universitaet Wuerzburg, Germany Paul SOLER University of Glasgow, UK Manfred LINDNER Max-Planck-Institute, Germany Naba MONDAL TIFR Andrea DONINI Instituto Fisica Teorica, Spain Andrew LAING Glasgow Univ, UK Vittorio PALLADINO Univ & INFN Napoli, Italy Harold KIRK Brookhaven National Lab, USA Ajit KURUP Imperial College London Pasternak JAROSLAW LPSC Grenoble, France Francois MEOT CEA & LPSC, France Juergen POZIMSKI Imperial College London Marco ZITO Dapnia-Saclay, France Andreas BADERTSCHER ETH Zurich, Institute for Particle Physics, Switzerland Thomas SCHWETZ CERN, Switzerland Gary BARKER Warwick Univ, UK Wing LAU Oxford University, UK Peter DORNAN Imperial College London Alain BLONDEL Uni-Geneva, Switzerland Chris DENSHAM RAL, UK

Literature Acquired

Agenda and transparencies of the IDS plenary meeting at CERN available at

http://www.hep.ph.ic.ac.uk/ids/communication/cern-2007-03-29/agenda.html




Itinerary

3/27-3/28
travel New York to Geneva, Switzerland

3/29-3/31
IDS meeting in Geneva, Switzerland

4/1

Vacation

4/2/07

travel Geneva to New York



