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Abstract

The lon Test Bench of ISOLDE Superconducting Recoil Separator (ISRS) project aims to integrate the CCT magnet units (MAGDEM) in a
testing environment at ISOLDE provided of the necessary subsystems and diagnhosis equipments to validate the studied functionalities of
the units for different types of experiments and reactions [1]. One of the mains characteristic of this bench, is the angled trajectory
produced by the MAGDEM unit, and a rotable reaction chamber to allow for studies of specific angled components of the reactions.

Objectives Conceptual Framework

* Design and construct according to beam dynamic specifications.

* Design a rotable Reaction Chamber.

* Design a rotable Tench Bench around the Reaction Chamber’s =
ce nte I. Fig. 3 Curved Rail Slider

Fig. 2 Cylindrical Reaction Chamber Fig. 4 Air Casters

* Integration of the hardware and software, providing a final * Pros and cons of two options of rotable reaction chambers were
control interface of the bench. considered: spherical and cylindrical (Fig 2).
* Two bench rotation principles were weighted: curved rail slider

Methodology and Specifications (Fig. 3) and air casters (Fig 4).
* Different options to place sensors and targets inside reaction

* Mechanical Design Constraints: Usable area in ISOLDE TX3 is chamber were weighted.
limited and thus bench footprint and its rotation must be within
limits of the usable space.

* Rotation Reaction Chamber: Show allow to rotate from the
reaction chamber output the test bench to a range of + 45°
respect of the reaction chamber center.

* Bench Rotation: Precise and servo-ed system to allow bench
repositioning to a new angle configuration.
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Fig. 7: Air Casters of rotable bench.
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oo1zf— energy 10 Mev/u 10 MeV/u ] ] ] o )
FE [ o Beam spot (rms) 5 mm 5 mm * Mechanical Design of the bench achieved within beam dynamic
L [ | ] Magnification .019 .019 ] . . . .
ol o [ Dispersion 0.443 0.443 constraints and ISOLDE TX3 space limitations (Fig.1).
1 2 =t Resolving Power 466 466 . .
vl | = Figure of merit  0.75(Dp/p=3%)  0.68 (Dp/p=0.5%) * A Rotable Reaction Chamber with actuated target holder was

designed and prototype production undergoing (Fig.2).
* The Bench was designed to rotate around reaction chamber’s
center by using air casters and servo motor (Fig 3).

Fig 1. Beam Dynamics calculations by Fazel Taft, University of Valencia

Future Prospects

HIE-ISOLDE beam line XT03

MAGDEM ION TEST BENCH (IONTB)

; * More Diagnosis equipment to be added in T-cross and 6-cross
1 i2 3 6 8 10 12 | 13 17 CompOnentS.

| * Next development will be in calibration aiding mechanismes.
* A enhanced version could allow camera to be rotated with vacuum.

=4} @ : || 11 14 /116 g * Some sort of development should allow for expected outcomes of
the reactions happening for different bench angles and targets of
| the experiments.

1. HIE-ISOLDE triplet/XT03 13. Vacuum system
2. Beamvalve i| 14. Beamdiagnostics 19
3. Diff. pumping < 10-7mb 15. Focal plane chamber (FP) | SR SR S - - e —
4. Beam diagnostics 16. FP-particle detector array REfe rences
5. Reaction chamber (RC) 17. FP-Gamma array
6. RC-Gamma array 18. Beam dump [1] I. Martel et al, Letter of Intent “Design study of a Superconducting Recoil Separator for HIE-
7. RC-particle detector array 19. Rotary platform
8. Quadrupole dogblet 20. Data acquisition and control (DAC) hardware 20 21 22 ISOLDE”, INTC‘|‘228, 2021
9. Beamdiagnostics 21. Machine & personal protection system (MPS . . .
10. Vacuum system & PPS) hardware [2] ISRS project web site, www.uhu.es/isrs/
11. Beam diagnostics 22. DAC-Software
12. MAGDEM (Dipole+ quad)
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