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VVADER objectives
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1 ——Designed variable bend (CIEMAT)
30 - - -Trapezium field profile (analytical)
- 2.5 ——Modelled field profile (MADX)
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https://journals.aps.org/prab/pdf/10.1103/PhysRevAccelBeams.22.091601

VADER objectives

AKeep the sam&6BAE lattice for Elettra and replace the LG dipoles by VAD
ones.

Almplement atrapezoidal profile in bending radius
A Observe alear emittance reduction

ASomeconstraints
A Samegeometrical layout
A Sametotal bending angleor each dipole
A Samedipole length

ABut also some freedoms:
AWe set the dipolgeak field at 2.3 Tas for the CLIC magnet) instead of the current 1.
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How to make a VADER?

Constrained problem. Trapezoidal profile is given by:
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Then, we define 2 parameters such as:
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And we compute thefzas a function of those paramet
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Profile Design and Magnet Specifications

A Good fieldregion: +/- 6-8 mm 225, — Dpoleries |0
A Gap:17mm =007 s
1.75 —_
A Quadrupolar gradient23 T/m L Wb
= 2
A Profile optimized according to the calculation of the 1.251 _15§
emittance reduction factor oo
A Magnetic design ooing at CIEMAT 0.75 %0
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Lattice and optics design
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A Optics constraints at the ID aneatched A Tunes: 34.706 / 22.852

A Horizontal emittancereduction from212to 100 pm A Chromaticities:-157/-125
(more than factor of 2!)

V Nonlinear optimization orgoing:alreadygoodon-momentum DA of about 6 mm
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MHUp to ~ 6 mm DA in the horizontal plane, ~ 3 mm in the vertical one
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VADER: Magnetic design progress

A Feasibility study with adaptation of tf@LIC demonstratomodel: close to the final phase

A Increasingpermanent magnet (NdFeB) volumaround30%(@ high field region), peak 8f3Twith gap
of 19mm(17+2 mm) can be reached
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VADER timeline

Deliverable description Month
1 | Magnet Specifications based on optics calculationsfor HETTRA 12 ]_ MilestoneMS 26
2 | Magnetic and mechanical design (including fabrication drawings) 24
3 | Fabrication of the prototype 42 — DeliverableD7.3
4 | Acceptance tests 48 —— MilestoneMS 27

A Optics work completed CERN/Elettra), nelinear dynamics optimization egoing

> J —
A Magnet specification document in final review stage R - =
A betweenCIEMAT/KYMAO discuss fabrication proceds fall — —— | 255_
' ’ .
2022 SC o 2 o 9 o .;
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A Magnetic and mechanical desigrom CIEMABn-goingwith input from KYMA forjgs
fabrication, to beready by summer 2023 -
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A Fabrication of the prototype by KYMA to start smnmmer 2023 ready for | ;
acceptance tests byeginning of 2025 L4 13 R > 0.
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https://indico.cern.ch/event/1202294/

Conclusions and next steps

V Magnet profilehas been determined
V Linear optics desigrs done
V Good emittance reductionfactor 2 reduction compared to the Elettra 2.0 baseline

V Nontlinear optimization orgoing:on-momentum DA of about 6 mm without error

0 Next step: MOGA/machine learning optimization using Python optimizeesaich on
momentum DA without error above 8 mm

o Final step: implement real profile in MADand simulate the obtained emittance
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