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NCMP, King Abdulaziz City for Science and Technology (KACST), P.O. Box 6086, Riyadh 11442, Saudi Arabia Synopsis: A flexible, compact-sized electrostatic storage ring is being designed at the King Abdulaziz City for Science and Technology (KACST). The design features a quadratic shaped ring with four 90° bending corners and relies exclusively on quadrupoles to act on the stored ion beam.

The use of state-of-the art storage rings in the last decades has allowed ground-breaking advances to be made in the field of basic and applied sciences, especially in material science, nuclear, atomic and molecular physics [1]. Electron storage rings are used to produce synchrotron light that has unique performances in term of e.g. intensity, brilliance, photon energy (from infrared to hard X-rays), and polarity (linear, elliptical, or circular). Thus, synchrotrons have given a huge impetus to a wide range of cutting-edge research in the field of advanced materials, medical and biological sciences. Ion storage rings are used for their ability to produce high-quality beams of internally cold molecular and cluster ions. Indeed, heavy-ion storage rings have proven to be an outstanding tool in atomic and molecular physics. In particular, the advent of a new generation of storage rings relying exclusively on the use of electrostatic optics has opened up applications towards e.g. biological sciences. For example, electrostatic storage rings enable the storage of heavy molecular ions and allow in-depth studies to be performed of macromolecules such as clusters or large biomolecular systems, including proteins, amino acids or DNA segments. Drawing on the success of the pioneering Danish storage ring ELISA (ELectrostatic Ion Storage ring, Aarhus) [2], a number of electrostatic rings have been constructed or are presently being developed, worldwide. All the existing electrostatic storage rings have been designed under the same optical concept of ELISA, relying on dipoles to bend the beam and quadrupoles to focus it. All feature a racetrack layout, except the Cryogenic electrostatic Storage Ring (CSR) in Heidelberg, which is of a quadratic shaped layout. In the course of the project for the storage ring facility [START_REF] Ghazaly | Invited abstract The 4th International Workshop on Electrostatic Storage Devices-ESD11[END_REF] that is underway in the group of Atomic and Molecular physics at KACST, we recently car-ried out a design for a novel electrostatic storage ring of high flexibility [START_REF] Ghazaly | [END_REF]. Such a design relies on the distinctive features of the conceptual designs of the existing electrostatic storage rings such as ELISA storage ring, FLSR-Frankfurt Low Energy Storage Ring, and DESIREE-Double ElectroStatic Ion Ring ExpEriment.

Recently, a new trend towards miniature electrostatic ion storage rings arises, with the ever simpler top-table Mini-ring in Lyon and the μ-Ring that is being developed at Tokyo Metropolitan University. We thus were prompted to develop a flexible compact-sized electrostatic storage ring, to stretch the purpose of these miniature storage devices further. In this context, the conceptual design has been carried out in a way to provide the ring with a number of distinct features. It has been designed to be suitable for studying interactions of macromolecular ions with polarized light from e.g. at the PLÉIADES beam-line at the SOLEIL synchrotron, which provides polarized soft Xray of 10 eV to 1 keV. The design features a quadratic shaped ring with four 90° bending corners. The optics in this design relies on quadrupole deflectors to bend the beam and quadrupole doublets to focus it. Similar optics is used for a new ring that is being commissioned at Aarhus [START_REF] Petersen | Private communication 错误!未找到引用源。 E-mail: maelghazaly@kacst[END_REF], with the use of quadrupole triplets instead.