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1.0 Introduction and Aim
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1.0 Introduction and Aim

1. A multi-purpose high-temperature
superconducting skeleton cyclotron
(HTS-SC) is proposed.

2. High-temperature superconducting
coil is used due to its compact size

and high B field especially at hill
region

3. Itis named “skeleton” because it is
an ironless cyclotron to avoid
hysteresis effect and to improve the
stability as well as the reproducibility

of B field.
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2.0 Design Specifications and Magnetic Field

Distribution of HTS-SC
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3.0 Design of Central Region
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4.0 Single particle tracking in central region

Trajectory of H from z = 40 mm

Energy of particle with initial phase = 245°
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*Calculations are performed by using SNOP
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4.0 Single particle tracking in central region

Orbit Centre Motion from exit of inflector to the 36" turn
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5.1 Beam Acceptance
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5.2 Current Dependence
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5.3 Phase width dependence

| =10 mA

—

* Beam median plane for g, = 2. 59 (green) and Opf = 10° (black) beams respectively.
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Longitudinal RMS [°]

5.3 Longitudinal distribution
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* RMS distribution in longitudinal direction with initial o, = 2.5° (blue), o, = 5° (red) and g, = 10°

(black) for 1 pA (left) and 10 mA (right) beams respectively.
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5.4 Transverse Beam Size
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5.4 Beam Emittance
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6.0 Conclusion

1. Most of the particles in a high intensity beam are killed during the first two turns.

2. Despite of the high central magnetic field of > 2.4 T for H* beam, more than 80% of
survival rate for a 1 mA beam is achieved.

3. Longitudinal spread due to rf width at injection is more significant in low-current
beam.

4. The axial and radial beam spread is not much affected by space charge effect
especially at larger radius.

5. This satisfactory performance confirms the feasibility of the central region design in
this work.
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7.0 Future works

1. Harmonic coil is needed to correct the offset of orbit motion.

2. Additional element such as an external buncher and a quadrupole magnet are
needed along the injection line in order to improve the survival rate of beams for

high-current injection.

3. Multi-bunch beam dynamics should also be studied to check the neighbouring space-
charge effect which directly affects the turn separation.

4. Suitable extraction system which possesses the maximum extraction efficiency.
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Thank you for your attention!
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