Low energy neutrino detectors (T. Kajita)

Low energy neutrino experiments have been contributing substantially
to the neutrino oscillation physics. Some of the techniques could be
useful in future neutrino oscillation experiments. Therefore, I will
discuss experimental details for water Cherenkov detectors and liquid
scintillator detectors that have been used in low energy neutrino
experiments. Specifically, the Super-Kamiokande and SNO
experiments will be discussed as the example for the water (and heavy
water) Cherenkov detectors. The KamLAND (and maybe MiniBOONE as well,
depending on the availability of the results) will be discussed
as the example for the liquid scintillator experiments.
The physics results from these experiments will also be discussed briefly.
Neutrino interactions from low to high energies (K. McFarland)

     
I. (45 min) Pedagogic introduction to weak interactions, point-like
        neutrino cross-sections (nu-e elastic), CC and NC interactions

II. (30 min) Applications of point-like scattering to DIS regime and
        free nucleon inverse beta decay.  Nucleon structure.  Lepton and
        final state mass effects.

III. (35 min) Transition regions.  Physics motivation for doing 

       experiments in theoretically murky regions.  Nuclear effects at
       high energy (DIS) and low-energy (inverse beta decay).  Nucleon
       and final state effects at GeV energies.  Applications to
       backgrounds in oscillation experiments.  Other regions of
       "transition" and "clean" cross-sections.  Comments on UHE
       neutrino cross-sections.

Accelerator physics and neutrino beams (E. Keil)


1. Linear theory of perfect machines
 - Equilibrium orbit and coordinate system
 - Linear equations of motion
 - Stability of betatron oscillations
 - Amplitude of betatron oscillations
 - Phase space, admittance, emittance
 - Dispersion

2. Linear machine lattices
 - Thin-lens approximation
 - Parameters of a thin-lens FODO lattice
 - Other lattices
 - Insertions

3. RF acceleration
 - Synchronous particle
 - Non-synchronous particle
 - Phase stability
 - Hamiltonian formulation
 - Oscillation amplitudes
 - Limits of stable motion
 - Adiabatic damping
High power targetry (R. Bennett)

1. Introduction 

2. Some examples of high power targets 

3. Design considerations
1. Simple thermal principles

2. The problems

3. Some solutions
4. Neutrino factory targets 
Muon Acceleration and FFAG (S. Machida)

1. Acceleration of muon in general.
   - Comparison among various schemes.
   - Why FFAG looks feasible.
2. Historical background of FFAG.
   - Basic concept of FFAG.
   - What was the problem.
   - FFAG and applications.
3. Design example of Neutrino Factory with FFAG.
   - FFAG as a proton driver.
   - FFAG as a muon accelerator.
4. Recent development of scaling FFAG at KEK.
5. Recent development of non-scaling FFAG.

