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Injected beam:

Emittance X’y Momentum

“BSR 300/100 mmmrad +1.5%

CR 240/240 mm mrad +3%
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The larger the magnet aperture,
the stronger the field nonlinearities
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Experimental Storage Riﬁg " ,

Electron cooler

Circumlerence 108 m

Maximuwm magnetic rigidity 10 Tin

Magnets: [ 6 dipoles
B 20 quacrupoles
B 5 sextupoles

Transverse acceptance  300/100 mm mrad

Meomentum acceptance 3%

» Accumulation and storage of heavy ions
» Energy range: 40 MeV — 1 GeV
» Electron and stochastic cooling
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Magnets of the ESR Q‘;’ﬂ"#

Dipole Quadrupole

Bending angle 60° Mo o arad /
Maximum field 1.6 T aximum field gradient 6.2 T/m

Horizontal aperture 30 cm Pole-gap aperture 25.6 cm

Vertical aperture 10 cm
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a) Cross section b) 3D view
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Field Analysis

Multipole analysis
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Harmonic number n
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Chromaticity correction:

8 sextupoles
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Chromatic Tune Shift | \_‘ 9 R

L

Q,y — number of particle oscillations per PTC — Polymorphic
revolution, or the tune. Crossing of resonance Tracking Code
lines leads to unstable motion of particles

2,36 T L . F,
| ; cj%“* N Measurements were performed with
: TN 64Ni28 at 400 MeV/u. The beam energy
! Q=7
- 7. calculated ¥ N was changed by adjusting the electron
’ g | beam energy.

In the tracking simulations with the PTC,
the field errors calculated by the OPERA
were used.
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b, -sextupole component of the dipole magnet
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Chromatic sextupoles: switched OFF
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Local Distortion of Closed Orbit ((’50>__

Three-steerer CO distortion:
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Conclusions i - B

» Field analysis has been performed for the ESR
dipole and quadrupole magnet

» Beam dynamics 1s influenced by higher-order
field harmonics of the ESR dipole magnet

» Field imperfections at the ESR are of systematic
character
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