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CESR IV PROPOSED TRANSFER LINE DESIGN*

Z. Greenwald, D.L. Rubin
Laboratory of Nuclear Studies, Cornell University, Ithaca, NY 14853

Abstract The trajectory is constructed by Horizontal and Vertical

. - bending magnets and tangential drift lines. $&eure 5.
CESR IV is a proposed dgal-bore colliding begm accelerrhe bending magnets angles and their desired fields are
ator for B-meson production. It has been designed to b

. o . ¥ummarized in Table 1.
built on the top of the injection synchrotron ring so as to

co-exist with the present CESR Il riffd]. In this paper
we wil descrlbe the _de5|gn of the .CE.SR v transfer IIneTable 1: Summary of the bending magnets needed for
This transfer line splits from the existing transfer line anq:ESR IV transfer line

guides the beam, extracted from the synchrotron, 43 cm

vertically and then injects horizontally into the new ring.

The trajectory, taking into account the available space, wad3ending | Length | Bending | Magnetic | Total
determined by horizontal and vertical bending magnets andnagnet angle field current
drift lines. The quadrupoles were optimized to match the (m) (Tesla) | (KA-t)
TWISS parameters at the input and the output of the transHSWT 1.53 9.04 1.821 18.41
fer line to those of the synchrotron and the new CESR 1y V100 1.53 -2.54 0.512 5.176
ring respectively. V300 1.53 2.54 0.512 5.176
HB10 1.53 8.37 1.686 1.704
HB20 1.53 4.34 0.874 8.835
1 INTRODUCTION dc septum| 1.65 -1.36 0.254 2.569
In the CESR IV desigifil], the present storage ring and the_P- Séptum| 1.50 -2.24 0.461 4.668

new one - which will be on top of the synchrotron, will
share the synchrotron ring as injector. When designing the
new transfer line for CESR IV the following requirements

should be considered: At the input of the transfer line the TWISS parameters

are set identical to those of the synchrotron ring at S133,
e It will share the input point (coming from the syn- whilg the TWISS parameters at the output of the trans-
chrotron) with that of the existing transfer lif@ and ~ fer line are matched to those of CESR IV @051 by

will split after QT02. varying both the strength and longitudinal position of the
o It will have the same beam pipe radiusio27 em as quadrupoles. This match of the optics is done by using
that of the present transfer line. the optimization program I M AT [4] with the constraints

e The beam should be guided up to the level othat the quadrupoles strength be less th@nvn =2 and 8
CESR IV, which is 0.43 m above the synchrotron, andess thar80 m. The variations of the TWISS parameters
then curved back connecting tangentially to CESR \&long the transfer line are seenfitigures 1 — 4 with the

e TWISS parameters at the input of the transfer linéorresponding quadrupole strengths in Table 2. Note, the
should match those of the synchrotron at S133 and triférength and location @@7°01 andQT'02 which are shared
TWISS parameters at the output of the transfer lin®Y the two transfer lines were set for the present CESR and
should match those of CESR IV at Q051. have not been changed.

e Vertical dispersion should be minimized which re-
quires small bending angles in the vertical direction.

e The new transfer line should fit together with theTable 2: Quadrupoles strengths optimized to match input

present one in the available space. to CESR IV

Quadrupole | Length (m) | Optimized strength

2 TRANSFER LINE DESIGN Q306 0.8 0.5837

Q100 0.8 -0.3584

CESR IV transfer line will share the present transfer line| Q200 0.8 -0.2538

up to Q702 and then will split off with an angle of | Q304 0.8 0.4926

9°. The splitting dipole will be located in the drift line | Q300 0.8 -0.1680

F146 (2.4 m). BEND 1 of the existing transfer line will Q303 0.8 0.0721

have to be moved slightly or be modified to accommodate Q305 0.8 -0.2423

the new beam pipe.
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Figure 1: Variations off along CESR IV transfer line. The Figure 3: Variations of; along CESR 1V transfer line. The

vertical section is constructed by elemehis— 18 vertical section is constructed by elemehis— 18
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Figure 2: Variations o along CESR IV transfer line. The Figure 4: Variations of’ along CESR IV transfer line. The
vertical section is constructed by elemettis— 18 vertical section is constructed by elemenhis— 18
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Figure 5: Top and side views of the proposed transfer line
for CESR IV.
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