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Abstract

We analyzed the orbit response matrix (R-Matrix) at several energies, for increasing the storage current of the SAGA
Light Source (SAGA-LS) electron storage ring, quickening the ramp-up speed, and injecting at a new operating point.
The differences between observed tunes and calculated tunes by R-Matrix analyses were less than (0.019, 0.026)
horizontal and vertical respectively. Dispersion functions were also measured to compare the results of the R-Matrix
analysis and the direct measurements. It was found that the distortions of the optics functions during ramp-up period were
small except for the injection energy. Dispersion function analyzed by the R-Matrix method at the energy of 0.928 GeV
was inconsistent with the direct measurement. The results of excitation properties of the quadru-pole magnets strengths
will be used for the control of the tunes and the optics functions during the ramp-up period.
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Figure 1: Lattice of the SAGA-LS storage ring.
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Figure 2: Measured horizontal and vertical tunes in the tune
diagram. Blue lines, red lines, and green lines indicate 2nd,
3rd, and 4th resonance respectively. Numerical values are
the beam energies (GeV).
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Figure 3: Excitation curve of the QF1-1 magnet. Squares
and rhombuses denote the results of magnetic field
measurements and R-Matrix analysis respectively. Lines
are their linear interpolations.
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Figure 4: Fractional tunes of horizontal and vertical during
ramp-up period. Blue dots are measured tunes and orange
squares are calculated tunes from the R-Matrix analysis.
Lines are calculated tunes from the linear interpolated
quadru-pole field gradient by R-Matrix analysis.
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Figure 5: Optics functions during ramp up. Dots are results
of direct measurements of dispersion functions.
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