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December 10, Sunday:
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December 11, Monday

Introduction 1 (SC & Cryogenics)
Role of Superconductivity and Cryogenics for Particle Accelerator
Introduction 2 & 3 (Accelerator)

Evolution of Accelerator

December 12, Tuesday and 13, Wednesday

SC Magnet (Theory & Engineering)

Prof. Toru OGITSU (KEK, Japan)

December 13, Wednesday

Special Talk 1 (SC Magnet) Part 1

Final focus superconducting quadrupole magnets for SuperKEKB

Special Talk 1 (SC Magnet) Part 2

Superconducting Magnet development for the High Luminosity Upgrade of the Large Hadron Collider
SC Cavity (Theory 1)

Fundamental of superconductivities

December 14, Thursday

SC Cavity (Theory 2)

Basics of RF Cavities

SC Cavity (Engineering 1)

Surface Preparation and Cavity Performance
SC Cavity (Engineering 2)

SRF Cavity System and Cryomodule
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December 15, Friday

Special Talk 2 (SC Cavity) Part 1

Special Talk 2 (SC Cavity) Part 2

Fabrication of niobium cavities for superconducting accelerators
Cryogenics (Theory 1)

Cryogenics (Theory 2)

December 16, Saturday

Cryogenics (Engineering 1)

Cryogenic Engineering for the Superconducting Accelerator
Cryogenics (Engineering 2)

Cryogenic Engineering for the Cryomodule

Special Talk 3 (SC & Cryogenics) Part 1

Special Talk 3 (SC & Cryogenics) Part 2

Hands-on Training (SC Magnet)

Hands-on Training (SC Cavity)

December 17, Saturday

Excursion

December 18, Sunday
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Cryogenics

During ASSCA, basic concepts and theories of the cryogenics with the
introduction to temperature-entropy diagram, basic thermodynamic processes
e.g., isothermal, isentropic, isenthalpic processes, properties of useful cryogens
etc. Production of colds, various liquefaction cycles, Carnot refrigeration cycle,
liquefaction vs refrigeration, why the cryogenics is needed for any high energy
particle accelerator are discussed, with these basic principles and design
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concepts, the basic knowledge of developing some cryogenic applications will
be much easier .

The basics of how to develop 4K and 2K cryogenic system in reference to
the particle accelerator, different mode of cryogenic heat transfer to 2K/4K
cryogenic system; conduction, convection and radiation. Properties of cryogenic
material: thermal expansion, thermal conductivity, specific heat, yield and
ultimate tensile strength of various cryogenic material are shown and discussed

too, giving us some images of how to cool down LHe and becoming super
fluidic.

During the hands-on Training for cryogenics, there are three main experiment
that has been done and some cryogenic phenomena are introduced.

1. Oxygen are liquefied by using liquid nitrogen and is observed.

2. Eddy current can be generated by moving a magnet manually. You may feel
the electrical conductivity directly at that time. You may also feel the
temperature dependence of electrical conductivity of copper.

3. Superfluid helium are placed in the glass dewar and observed visually.

You may see the interesting property of superfluid helium.
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Superconducting Cavity
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Superconducting Magnets
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