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Abstract

The delivery of 7-GeV low-emittance electron beams into
the SuperKEKB lepton collider is essential. However, the
beam transport between the linear accelerator (LINAC) and
the High-Energy Ring is plagued by significant transverse
emittance growths. In general, both incoherent and coherent
synchrotron radiations are crucial in beam dynamics. This
study reported the measured emittance results of a nominal
optics along with the results of particle tracking simulations.

INTRODUCTION

The SuperKEKB is a double-ring collider with 7-GeV
electron and 4-GeV positron beams [1]. The electron beam
is delivered through the beam transport (BT) following the
injector LINAC, as shown in Fig. 1. The BT which was
constructed for the previous KEKB project is reused without
major changes. A nominal BT optics is illustrated in Fig. 2.

Figure 1: 7-GeV electron beam transport between the Su-
perKEKB high-energy ring (HER) and the LINAC. It com-
prises two achromatic sections of BT1 and BT2. The bend-
ing and quadrupole magnets are indicated in blue and green,
respectively.

The BT has several arc sections with large curvature owing
to the geometric constraints from existing photon source
facilities. This results in large dispersion functions, as shown
in Fig. 2. It is well known that, for multi-GeV low-emittance
lepton beams, both the incoherent synchrotron radiation
(ISR) and coherent synchrotron radiation (CSR) play crucial
roles in beam dynamics.
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Figure 2: Nominal 7-GeV electron beam transport optics
with dispersion functions shown in blue and red for the
horizontal and vertical directions, respectively.

RADIATIVE EMITTANCE GROWTHS
Radiative effects on transverse emittances are typically

caused by synchro-betatron coupling due to beam energy
changes in dispersive sections. However, in contrast to the
ISR effect, the CSR effect depends on the height and width
of the beam ducts (CSR shielding effect). This study per-
formed particle tracking simulations using ELEGANT [2]
to evaluate the ISR effect and CSR shielding effects on trans-
verse emittances in the BT. The steady-state parallel-plate
CSR model [3] was employed in the simulations assuming
an initial beam distribution, which is shown in Fig. 3. The
full heights of the beam ducts inside the bending magnets
were 32 mm. The evolution of the beam emittances along
the BT for a 2.2-nC beam is shown in Fig. 4.

Figure 3: Initial beam distribution on the (a) x–x′, (b) y–y′,
(c) x–y, and (d) z–𝛿 planes, with normalized histograms in
dark-blue before the 7-GeV electron beam transport. The
color code indicates the density of the beam.




