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Abstract

Impact of resistive-wall (RW) impedance on a 3-GeV storage-ring light source of HMBA (Hybrid Multi-Bend
Achromat) lattice is presented. Cu sheets (or Cu platings) used for small-gap undulators are regarded as a main source of
the RW impedance. Although the calculated heating power due to the longitudinal impedance is much larger than that of
the PF ring because of the short bunch length, it is not serious in normal multi-bunch operation. The maximum growth
rates of the multi-bunch instabilities caused by the transverse impedance are calculated as functions of vertical betatron
tune and chromaticity and as a result, a feedback kicker with the maximum damping rate of more than 10* s™! is needed
for the instability suppression. The thickness of the Cu sheet (or Cu plating) that can effectively reduce the RW impedance
is also estimated. NEG coating of about 1 um or less is usable for Cu sheets (or Cu platings) of small-gap undulators
because increase of the heating power due to the longitudinal impedance of the NEG coating is small and effects of the
transverse impedance on the multi-bunch instabilities are negligible.
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2. HMBA ! 3GeV W&t Figure 1: Optics of 1-cell HMBA lattice.
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Figure 2: Maximum growth rate of the multi-bunch
resistive-wall transverse instability (¢=0) due to the Cu
sheet of a 5-m undulator with the magnetic gap of 4 mm
and 6 mm at the long straight section as a function of
vertical betatron tune.
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Figure 3: Maximum growth rate of the multi-bunch
resistive-wall transverse instability (¢=0) due to the Cu
sheet of a 1-m undulator with the magnetic gap of 4 mm
and 6 mm at the short straight section as a function of
vertical betatron tune.
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Figure 4: Maximum growth rate of the multi-bunch
resistive-wall transverse instability (¢=0, 1) due to the
Cu sheet of a 5-m undulator with the magnetic gap of 4
mm and 6 mm at the long straight section as a function
of vertical chromaticity.
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Figure 5: Maximum growth rate of the multi-bunch
resistive-wall transverse instability (¢=0, 1) due to the
Cusheet of a 1-m undulator with the magnetic gap of 4
mm and 6 mm at the short straight section as a function
of vertical chromaticity.
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Figure 6: Longitudinal impedance per unit length of
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200 —— T — S
7 /"_".’_j
= pd ]
EISO
= 1507
5 I
g |
& 100
10
=
E= I
g s0
2
0- n n L n L L L n n n n L n L L
0 2 4 6 8 10

NEG Thickness[um]
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of NEG thickness.
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