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Figure. 1. Optical functions for the one half the IR.

B. Sextupoles in Four Far Arcs

The remaining four arcs, located remotely from the
IR, are �lled with global sextupoles to correct the linear
chromaticity of the machine. With 900 per arc cell, the
usual scheme of two families of sextupoles located periodi-
cally next to each F or D quadrupole has the disadvantage
of generating octupole multipoles due to an interaction be-
tween interleaved F and D sextupoles. In the LER with
interleaved sextupoles the resulting amplitude dependent
tune shifts and fourth order resonances are one of the fac-
tors limiting the dynamic aperture.

Figure. 2. Tune versus relative momentum deviation.

An alternative non-interleaved scheme was studied and
adopted for the new LER lattice. It consists of four pairs
of non-interleaved sextupoles per arc. Two arcs have only

F sextupoles to compensate the horizontal chromaticity,
and the other two arcs have only D sextupoles. The typi-
cal arrangement of four sextupole pairs is (S1; S1)-(S2; S2)-
(S2; S2)-(S1; S1), where the transfer matrix between the
sextupoles in each pair is �I and the phase between ad-
jacent pairs is �=2. S2 sextupoles are as twice as stronger
than S1 sextupoles. This ratio is chosen to minimize the
higher order non-linear chromaticity locally in the arcs.
Additional (S2; S2) pairs can be added in the middle of each
pattern depending on the length of the arc. The octupole-
like e�ects in this scheme are minimal and arise only due
to �nite sextupole length. In this scheme the �rst order
chromatic beta wave is locally canceled, and thus the con-
tribution to the second order chromatic tune shift is sup-
pressed as well. The number of sextupoles is reduced by
a factor of 4 compared to the interleaved scheme, and the
sextupole strength increases proportionally. Due to a less
uniform sextupole distribution the overall chromatic tune
shift contains larger higher order chromatic terms, but it is
still adequate within the range of �10�E . The LER tune
versus relative momentum deviation is shown on Figure 2.

C. Wiggler Straight Section

The LER employs wiggler magnets in one straight sec-
tion for beam emittance excitation and additional radiation
damping. Beam emittance in the ring without wigglers is
only 22 nm rad while a nominal value of 64 nm rad is re-
quired to match the beams at the IP. Moreover, emittance
variation in the range of 40-100 nm rad is envisaged for the
LER in order to provide 
exibility of beta function adjust-
ments at the IP and luminosity optimization.

Simulations of beam-beam e�ects for the condition
when the damping time in the LER was about 45% larger
than in the HER showed that this unbalance in damping
times does not compromise the performance of the PEP-
II [3][4]. This conclusion allowed us to have a much simpler
variant of the LER wiggler sections than in the CDR [1].
Currently, the LER has two identical wiggler straight sec-
tions, but only one section has a wiggler. This wiggler con-
sists of nine 40 cm length magnets and two 20 cm length
end magnets with the nominal magnetic �eld of 1.6T. En-
ergy loss to synchrotron radiation in the wiggler at 3.1 Gev
is 130 Kev. The optics in the regions has been modi�ed to
maintain 64 nm rad nominal emittance.

D. Other Straight Sections

The optics in the injection region remains the same as
in the CDR. The beta functions are transformed to large
values by a long 900 cell acting as a quarter-wave trans-
former. Bunches are injected into the ring at the center of
the straight section by using two identical kickers placed
1800 apart in betatron phase in the vertical plane. A lo-
cal DC orbit-bump is introduced to ease the requirement
of the kicker magnets.

The tune and RF sections have been modi�ed slightly
to accommodate the spacing for RF cavities. These sec-
tions provide a change of the betatron tune in the range of
�1 unit without signi�cant change of � functions. In ad-
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