
Modern Linear Accelerators
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Modern applications of linear ion accelerators include:

Injectors of high energy synchrotrons
Spallation neutron sources 
Accelerator Driven Systems (ADS) for waste transmutation and 
power generation
Nuclear physics
Production of short-lived isotopes
Industry application

The most important parameters that characterize operation of 
modern linacs are required RF power, required cooling, beam 
losses, operation reliability, elimination of beam trips.

The figure of merit of accelerator facilities is the amount of 
secondary beams produced by the target, which primarily depend 
on beam intensity and target yield within optimum energy range.
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High-Power Accelerators
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J.Wei (IPAC 2014)
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Major Parameters of Proton and Heavy Ion Accelerators
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J.Wei (IPAC 
2014)



The LANSCE Accelerator Provides Unique Flexible 
Time-Structured Beams From 100 to 800 MeV 
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LANSCE Facility Overview

Beam parameters at 120 Hz pulse rate ( number 
in brackets are given for previous 60 Hz 
operation
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LANSCE Accelerating Structures
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Spallation Neutron Source Linac
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J-PARC Accelerator Facility
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J-PARC Linear Accelerator
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Schematic layout of j-PARC linac.
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European Spallation Source
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Linac 4 at CERN
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Side-Coupled DTL and Pi-Mode Structure (PIMS) 
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CHINA SPALLATION NEUTRON SOURCE

129
Y. Batygin - USPAS 2021



COMMISSIONING OF CSNS ACCELERATORS
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CHINA-ADS FACILITY
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COMMISSIONING OF THE CHINA-ADS INJECTOR-I TESTING FACILITY

132



IFMIF/EVEDA Project
IFMIF, the International Fusion Materials 
Irradiation Facility, is an accelerator-
based neutron source that will use 
Li(d,xn) reactions to generate a flux of 
neutrons with a broad peak at 14 MeV 
equivalent to the conditions of the 
Deuterium-Tritium reactions in a fusion 
power plant. (EVEDA: Engineering 
Validation and Engineering Design 
Activities). 
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HIGH CURRENT PROTOTYPE ACCELERATOR OF 
IFMIF/EVEDA

deuteron beam 
(140 mA, 100 
keV)

4 vanes RFQ (by INFN):
9.8 m, 175 MHz, 

0.1 - 5 MeV, 125 mA CW.
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FACILITY FOR RARE ISOTOPE BEAMS (FRIB, MSU)
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FACILITY FOR RARE ISOTOPE BEAMS (FRIB, MSU)
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Cryomodule with eight β =0.085 
cavities and there superconducting 
solenoids in Linac Segment 1.

Cryomodule with eight β =0.54
cavities and one superconducting 
solenoids in Linac Segment 2.

FRIB Resonator Parameters

FRIB Resonators
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