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STORAGE RING LATTICE

Storage Ring light source to be built in Protvino (Moscow region):

USSR – Ultimate Source of Synchrotron Radiation
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1100m
6GeV

HMBA lattice
70pm.rad

Off-axis injection

74 beamlines



ERROR STUDIES – SINGLE PARTICLE DYNAMICS

The realistic performances of both lattices are simulated with
the addition of errors of amplitude displayed in the top table.
10 seeds of errors were generated and for each set, a
commissioning-like correction sequence was implemented:
first turns, steering, optics, etc. The correction allowed
recovery of the nominal single-particle dynamics.
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Error amplitudes

Single-particle dynamics characteristics of the 
lattices with errors



ERROR STUDIES - INJECTION

The lattices with errors for both lattice candidates are tested for four different injectors and three 
operation modes. The expected lifetime, scaled to the ESRF-EBS, is 12.4 h in uniform filling. Similar 
performances are achieved for both lattices.

Four injectors were tested for off-axis injection. For both lattice candidates, the injection efficiency 
reaches almost 100%, with a large on-momentum dynamic aperture at injection.
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MOGA OPTIMIZATION OF THE LATTICES WITH ERRORS
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Optimization of the lattices with errors
- Optimization of the on-momentum dynamic aperture and 

the Touschek lifetime

- Chromaticities constant

- Variables: 6 sextupole families (3 in standard cells and 3 in 
injection cells) + 2 octupole families

- 20 generations of 20 individuals

Results: 
Achieved 13 h lifetime with equivalent on-momentum 
dynamic aperture. Optimizations ongoing to further 
approach the nominal performances.

Evolution of the MOGA objectives 

Comparison of the on-momentum dynamic 
apertures
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