 49th International Conference on Plasma Physics and CF, March  14 – 18, 2022, Zvenigorod

 (
DOI:
 
10.34854/ICPAF.2022.49.1.106
)Magnetic trap and ion beam extraction system development for proton injector for DARIA project [footnoteRef:1]*) [1: *)  abstracts of this report in Russian] 

[bookmark: docs-internal-guid-c288beac-7fff-780b-9c]Izotov I.V., Mironov E.A., Palashov O.V., Skalyga V.A., Vybin S.S.
[bookmark: docs-internal-guid-63636fdf-7fff-035a-de]Federal Research Center Institute of Applied Physics of the Russian Academy of Sciences (IAP RAS), Nizhny Novgorod, Russia
[bookmark: docs-internal-guid-6dc215fb-7fff-779e-54]Decrease of available neutron sources (caused by nuclear research reactors decommissioning) leads to reduction of studies and makes them more expensive. On the other hand, compact and relatively cheap neutron sources are needed for research, development, education and training. Therefore, a compact neutron source project DARIA (Dedicated to Academic Research and Industrial Application) [1] was developed. Neutron source is based on a linear accelerator.
A proton injector for DARIA is considered in this work. Proton beam injector GISMO (Gasdynamic Ion Source for Multipurpose Operation) was successfully tested before [2]. Intensive ion beam flow (with density up to 1.5 A/cm2) can be formed due to high-power (up to 10 kW in continuous-wave mode and up to 200 W/cm3 input power density) and high-frequency (28 GHz) microwave heating. An optimization of the existing proton injector is described in this work.
The magnetic trap change is made to soften the requirements for the ion beam formation system. The magnetic system consists of permanent magnets NdFeB(N48) with radial and axial magnetization direction. It can be fully described using geometrical parameters of its parts.
An extraction system optimization aims to reduce the beam losses in the extractor and improve the beam quality. A three-electrode system (with an additional shielding electrode) was used to form a proton beam. Magnetic lens was used to make a low-divergent beam. The beam space charge compensation at the level of 90% was taken into account. A 40 keV proton beam formation with total current more than 100 mA and normalized emittance less than 1 π mm mrad (for 95% beam fraction) was calculated. The initial ion beam current density reached several hundreds of mA/cm2. Simulations were made using a computational package IBSimu [3].
References
[bookmark: docs-internal-guid-19bd8cda-7fff-9e1a-a0]G. Kropachev, T. Kulevoy and A. Sitnikov. The Proton Linac for Compact Neutron Source Daria, Journal of Surface Investigation: X-ray, Synchrotron and Neutron Techniques, 2019, Vol. 13, No. 6, pp. 1126–1131.
[bookmark: docs-internal-guid-8a45e963-7fff-74df-ad]Барабин С.В., Кропачев Г.Н., и др. Измерения эмиттанса газодинамического электронно-циклотронного резонансного источника ионов, Письма в ЖТФ, 2021, том 47, вып. 10, стр. 7 
[bookmark: docs-internal-guid-39b252d7-7fff-af9e-7b]T. Kalvas, O. Tarvainen, T. Ropponen, et al. IBSIMU: A three-dimensional simulation software for charged particle optics, Rev. Sci. Instrum. 81, 02B703 (2010).



1

