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LINEAR ACCELERATORS (LINACS)
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▪ Conventional LINAC

Adapted from J. D’Hondt, https://indico.ijclab.in2p3.fr/event/9817/

SOURCE INJECTOR MAIN LINAC BEAM DUMP
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EXPERIMENTAL AREA



Faculty V | Institute for Nuclear Physics| Fatemeh Sadat Moujani Ghomi

LINEAR ACCELERATORS (LINACS)

ISB A24 - November  2024 8

▪ Energy Recovery LINAC (ERL)

Adapted from J. D’Hondt, https://indico.ijclab.in2p3.fr/event/9817/

SOURCE INJECTOR MAIN LINAC

EXPERIMENTAL AREA

Phase-Shift 

180°

BEAM DUMP
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DUAL LINAC ERL
A POSSIBLE DESIGN FOR THE DARMSTADT INDIVIDUALLY 
RECIRCULATING ERL (DICE) CONCEPT
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First sketch of the DICE Accelerator;

Arnold, M., DICE, In preparation

Dual Linac ERL: Possible DICE Design

G. Pérez Segurana et al., Phys. Rev. Accel. 
Beams 25, 021003 (2022)
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▪ Design: two vertical dog-legs and a total horizontal bend of 180°.

▪ Ideally adaptable to all arcs in the DICE structure.

▪ Tunability of the dispersion terms.

▪ Focus of this work: 𝑙 = 𝑥5 𝑠 = σ𝑗=1
6 𝑅5𝑗 𝑠 𝑥𝑗 0 + σ𝑘=1

6 σ𝑗=1
𝑘 𝑇5𝑗𝑘 𝑠 𝑥𝑗(0)𝑥𝑘(0)

▪ Goal: Maximum range around zero for 𝑅56 and 𝑇566,

 while 𝑅16 = 𝑅26 = 𝑅36 = 𝑅46 = 𝑇166 = 𝑇266 = 𝑇366 = 𝑇466 = 0.
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DESIGN AND SIMULATIONS
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▪ Used simulation tool: ELEGANT.

▪ Design: horizontal lattice and dog-leg.

▪ The full lattice is designed mirror-symmetrically.

▪ The simulation process included three types of files:

1. Lattice.lte

2. Optimize.ele

3. Track.ele

▪ Initial parameters:

11
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SUGGESTED FULL LATTICE DESIGN:

Dipole magnet

Quadrupole magnet
Sextupole magnet
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OBSERVATIONS AND RESULTS
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▪ Horizontal lattice approx. 55 m.

▪ Optimization parameters: 

𝑅16 = 𝑅26 = 𝑅36 = 𝑅46 = 𝑇166 = 𝑇266 = 𝑇366 = 𝑇466 = 0

𝑅56 = 0 , 𝑇566 = 0

Longitudinal dispersion 

terms:

1. First-order: 𝑅56

2. Second-order: 𝑇566
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𝑅56 = +0.5 m , 𝑇566 = +0.5 m
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▪ Optimization parameters: 
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OBSERVATIONS AND RESULTS
▪ Dog-legs approx. 3 m.

▪ Optimization parameters:  𝑅36 = 𝑅46 = 𝑇366 = 𝑇466 = 0
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OBSERVATIONS AND RESULTS
▪ Full lattice approx. 60 m.

▪ Optimization parameters: 

𝑅16 = 𝑅26 = 𝑅36 = 𝑅46 = 𝑇166 = 𝑇266 = 𝑇366 = 𝑇466 = 0

𝑅56 = 0 , 𝑇566 = 0
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CONCLUSION AND OUTLOOK
▪ Tunability for both R56 and T566 has been shown with the suggested lattice.

▪ A maximum freedom range of 1 m, from −0.5 m to 0.5 m, has been obtained for R56. The same

range has been obtained for T566.

▪ The beam envelope has been found to be around a maximum

of 2.5 mm in the horizontal lattice.

▪ Outlook: Reducing the arc length and optimizing the beam size.
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THANK YOU!
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