SYNCHROTRON

Increasing the dynaic and momentum apertures of the Thomx rlng 0)Y
means of octupoles correctors

J. Zhang!,P. Bambade?, A. Faus-Golfe'?,H. Monard?i, A. Loulergues

Il AL, Université Paris-Sud, CNRS/IN2P3, Orsay, France, ? Instituto de Fisica Corpuscular*, Valencia, Spain, 3Syncrotron

SOLEIL, St-Aubin, Gif-sur-Yvette, France
Abstract

The electron ring of the compact Compton-backscattering X-ray source ThomX which Is being built at LAL featured with a small circumference of 18 meters
and a low beam energy 50-70 MeV, and its long term single particle dynamics Iis dominated by the non linear effects in the transverse and longitudinal
planes. In this paper, we study the feasibilities to reduce the sextupole resonances and then increase the dynamic aperture and momentum
aperture of the ThomX ring, using octupoles correctors

Introduction

The compact Compton-backscattering X-ray source ThomX is under construction by a collaboration of seven institutes and an industry partner at LAL-
Orsay, France. The accelerator part of this X-ray source Is composed of an electron photon-gun, a linac, and a ring; and is featured with the compact size
of 10 m long and 7 m wide, and the high average flux of 10! to 103 photons/second. However, the small size of the ring of 18 circumference and the low
electron beam energy 50-70 MeV determine that the beam dynamics in the ThomX ring is dominated by the non-linear effect, which is a common
Issue for the future generation circular accelerators, like the low emittance light sources and the high luminosity colliders. For such type of accelerators, the
dynamic aperture (DA) is normally smaller than the vacuum chamber size, and the momentum aperture (MA) is limited by the non linear motions
of the off momentum particles [1]
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to introduce non linear beam motions and then limit the DA and MA.
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The DA Is increased by 8 times of g, and 5 times of g,, and the MA Is increased by

0.5% and, compared to the case without octupole correctors
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