
CONTENTS

I. Introduction 9

1 Accelerator parameters 10
2 HBS in the context of accelerator based neutron sources 11
3 Choice of technology 12
4 Design philosophy for the HBS linac 16
5 Realisation 18

II. Front End 19

1 Ion source 19
2 Low Energy Beam Transport 21

2.1 Beam Line Layout 21
2.2 Beam Optics 22
2.3 ExB Chopper 23
2.4 Beam Instrumentation 24
2.5 Beam Line Acceptance 25

3 Radio Frequency Quadrupole 27
3.1 RF Structure 28
3.2 RFQ Beam Dynamics 31

4 Medium Energy Beam Transfer 39
4.1 MEBT-1 39
4.2 Resulting Design 40
4.3 MEBT-2 42
4.4 Resulting Design 43

III. Drift Tube Linac 47

1 Beam Dynamics Concept 48
1.1 Underlying Conditions 51
1.2 Resulting Design 52
1.3 Focusing Lattice 57
1.4 Debunching Section 60
1.5 Preliminary Error Studies 61

https://d-nb.info/1322454817


2 Drift Tube Linac: Cavity Design 63
2.1 Types of acceleration structures 63
2.2 CH-structure 64

2.2.1 Operation in TE mode 64
2.2.2 Parameter for characterization 66
2.2.3 RF coupling 67
2.2.4 Construction details 68
2.2.5 Tuning concept 70
2.2.6 Cooling concept 72
2.2.7 Further optimization 72
2.2.8 CH-cavity design results 77

IV. RF Systems 81

1 RF power amplifiers 81
2 Low Level RF System (LLRF) 82

V. Beam Diagnostics, Vacuum 8 Cooling Systems 87

1 Beam Diagnostics 87
2 Vacuum / Cooling system 88

VI. Beam transport and multiplexing 89

1 Multiplexer system 89
2 High energy beam transport (HEBT) 94

2.1 Beamline layout 94
2.2 Beam optics 96
2.3 Beamline acceptance 97
2.4 Quadrupole and correction magnet layout 98
2.5 Beam instrumentation 99

3 Beam dump 100
3.1 Beamline layout and beam optics 100
3.2 Beam dump layout 100

3.2.1 Features of design elements and assembly technology 101
3.2.2 Adjustable mobile platform 104

VII. Control / Operation systems 105

1 Overview 105
2 Accelerator Control System Architecture 106

2.1 Vertical structure 106
2.1.1 Horizontal Structure 107

2.2 Functional structure 108
3 Selection of Technologies 110

3.1 Software framework for the control system core 110
3.2 Software framework for HMIs 111



3.3 Computer and network technologies 111
3.4 PLC technologies 111

4 Implementation approach for functional groups 112
4.1 Human Machine Interface (HMI) 112

4.1.1 Synoptic Editor 112
4.1.2 Alarm and Logging Systems 113
4.1.3 Process data archive 114
4.1.4 Electronic Logbook 115

4.2 Timing System 116
4.3 Beam Diagnostics 118
4.4 Personnel Protection System (PPS) 118
4.5 Machine Protection System (MPS) 119

Safety systems / Radiation Safety 121

1 Radiation Safety Requirements 121
2 The Radiation Shielding Plan for HBS 122
3 Radiation Protection Concerning the Emission of Radio-Nuclides 124
4 Installations for the handling of induced radioactivity 125

4.1 Activation of accelerator components 126
4.2 Ventilation system for activated air 126
4.3 Target cooling systems 127
4.4 Storage for radioactive residuals 128

IX. Infrastructure and buildings 129

1 Infrastructure and support 129
2 Buildings 129
3 Costing and timeline 131

X. Author list and acknowledgements 133

1 Volume author list 133
2 Acknowledgments 133

A. Appendix 135

1 Simulation tools 135
1.1 LORASR 135
1.2 TraceWin 136


