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Abstract

A feasibility study for a future light source of the KEK photon ring, the PF hybrid light source, is in progress. In order
to enlarge the dynamic aperture and the momentum acceptance for its stable operation, the sextupole magnetic fields have
been optimized by correcting nonlinear resonances, amplitude-dependent tunes and the higher order dispersion based on

the Hamiltonian.
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Figure 1: Schematic view of PF-HLS.
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Figure 2: Lattice function of PF-HLS.

Table 1: Main Parameters of PF-HLS
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Table 2: Nonlinear Resonances Caused by Sextupole

Circumference 749.5 m
Harmonic number 1250
Beam energy 2.5 GeV 5.0 GeV
Natural emittance 0.208 nm.rad 0.832 nm.rad
(zero current)
ok / E (zero current) 0.074 % 0.148 %
RF voltage 1.6 MV 7.0 MV
Power loss (bend) 0.222 3.557
MeV / turn MeV / turn
Damping time (25.9 ms, (3.24 ms,
(50 1) Gsmy  fddmg
Tune (47.865, 16.655)
Natural chromaticity (-68, -74)
Momentum 3.24e-5

compaction factor
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DFFNEDDI I, KO RO ZERNTRDDTHE  Figure 3: Amplitude dependent tunes in (a) the horizontal

ENRMLETHD, 4T |k < 400m! Tlof <

and (b) the vertical, respectively.
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Figure 4: D (RMS) corrected with sextupole fields.
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Figure 5: 2nd order chromaticity & and 3rd order
chromaticity & associated with the correction of D;.
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Figure 6: Amplitude dependent tunes observed at the
injection point of SR beam in the momentum direction.
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Figure 7: Frequency map of on-momentum particles
without error observed at the injection point.
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Figure 8: Dynamic aperture of on-momentum particles
with misalignment of sextupole magnets (¢ = 25 um, 2c
cut).
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Figure 9: Local momentum acceptance as the function of
RF voltage. (a) 0.25 MV, (b) 0.40 MV, (c) 0.60 MV and
(d) 1.6 MV.
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Figure 10: Averaged local momentum acceptance.
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Figure 11: RF parameters of main RF cavity and harmonic
cavity used for calculating the emittance growth due to
IBS.
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Figure 12: Growths of (a) horizontal emittance, (b)
momentum spread (RMS) and (c) rms bunch length due to
IBS.

Ltk BEGRATE, B ERRZE, BPM Ot A RVRR = e
R ANT, K EEEHalyia=r 74
DOEFIZBETHHFEZITO TETHD, TS KViES
ARZELH ERG O F N ADHD T, B — N EHERIC
[ AN S e oA S A X ([ VA N SN AT 5V Y VoS

PASJ2024 WEP026

——30nC/bunch

—5

coupling=1%

wl/o harmonic cavity @ 5 GeV

w/ harmonic cavity @ 2.5 GeV.
| |

3 4 &5 & 7
RF voltage (MV)
Figure 13: Touschek lifetime calculated with Fig. 11.
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Figure 14: Simulation results concerning Top-up injection.
Single bunch 12 mA + 1 mA x 488 bunches = 500 mA was
assumed at 5 GeV. Vo= 1.6 MV.
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