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i changes related to BDS

e subsystem integration of the central

e machine pulse repetition rate and the same
intensity, but a reduced number of bunches
se) leads to a desire to push the beam-beam
parameter, so that the same luminosity as in RDR
can be achieved. As a solution the so-called
travelling focus scheme is being considered.



ed beam-power parameters

eduction in the beam power (number of
equires us to squeeze the beam-beam
1sate the nominal factor-of-two

imeters to com

uction in luminos

)9 explores two possibilities:

1ng the beam-beam parameters into a high-disruption regime

e to the single-beam kink-instability limits, at the expense of

er beamstrahlung and tighter collision tolerances. The

psed parameters could in principle recover the nominal RDR

10sity to within 25% (1.5x10°* cms™).

= Making use of the so-called Travelling Focus [V.Balakin, LC91]
effect, which can recover the remaining 25% luminosity without a
further increase in the beamstrahlung. This approach comes at the

cost of a very high disruption parameter, and the need for
additional hardware
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ravelling Focus Scheme

focus[BDS1] is a technique in which the
osing bunches is longitudinally
defeat the hourglass effect and to

condition is provided by a
amic shift of the focal point to coincide with the
1 of the opposing bunch.

> longer bunch helps to reduce the beamstrahlung
t and improvement of background conditions is
ted.

= Similar to the nominal 500GeV CM case, the 250GeV
- CM parameters would also benefit from application of
travelling focus — the work on development of a
corresponding parameter set is ongoing (see one of the
next presentations)



‘he travelling focus can be
created in two ways

0 have small (uncompensated)
d coherent E-z energy shift
i/dz along the bunch. The required energy
ft in this case is a fraction of a percent.

hod 2 is to use a transverse deflecting

ity giving a z-x correlation in one of the
Focus sextupoles and thus a z-correlated
focusing. The needed strength of the travelling
focus transverse cavity was estimated to be
about 20% of the nominal crab cavity



in TDPZ2

nanding beam-beam parameters associated with

0 be in a regime of higher disruption. Although
o fundamental show stoppers, a

7 involving simulations is still required in

ty the performance. Specifically:

he higher disruption results in a higher sensitivity to any beam-beam
set. Thus, operation of the intra-train feedback and intra-train
1inosity optimisation becomes more important and more challenging
1in the case of RDR. Early estimates suggest that in order to contain
e luminosity loss within 5%, a bunch-to-bunch jitter in the train needs
oe less than 0.2nm at the IP (~5% of a nominal beam sigma).

parameter sets also have twice as small vertical betatron functions
k at the IP, which imply either tighter collimation, with gaps 40% closer to
2 the beam core. This has imglications for wakefields (emittance
preservation) and fast feedback systems.

= Enhanced beam-halo loss in the tighter collimation could potentially
increase the number of generated muons and hence the muon shielding
requirements[BDS2]. (This is difficult to ((i:[uantify as it depends on the
specifics of the models of beam halo used.)



- Summary

meter set supporting the low
1 has been created, so that the

RDR can be achieved

eter set naturally leads to
ire to push the beam-beam parameter to a
er value, which emphasise the need to

on luminosity preservation issues that

oe the focus of attention in TDP2



