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Satus report

Introduction

Thisreport isintended to summarize al the results, not only for 2008 but since October 2006 the
beginning of my day, because my contract will expire a few months before the next
CERN-KEK committee. My research activitiesfal into two mgor categories, onefor the Proton
Accderaor for the Future (PAF) WG mainly in thefirst haf of my stay under the supervision of
Roland Garoby (AB/BI Group leader and PAF WG convener) and the other for the LHC in the
second hdf under the supervison of Oliver Brining (AB/ABP Group leader). In Sec. 2,
outcomes of these dudies are described. In Sec. 3, plans for 2009 are quoted, and a
publication/presentation list is attached to this document.

Results and status of studies

2-1. For the PAFWG

Proton Synchrotron Boogter (PSB)

Study of space charge effect in the PSB is rather important since the performance of the PSB is
limited by direct space charge a low energy. A compensation scheme by introducing eectron
lens has been sudied. The idea is that the space charge force in a proton beam could be
neutrdized by the negative charge of dectrons. However, Smulaion study showed thet it is
difficult to save the emittance blow-up wheress the tune spread is successfully compensated
(Publication/Presentation list [6]).

One of gpproaches to get over space charge effect isto raise the injection energy. To push
up the performance of theinjector chain, Linac4, which will accderates H beam up to 160 MeV,
has been designed and the condtruction is started. The design of H' injection into the PSB isthen
an urgent task. A lot of studies on stripper foil feasibility, lattice issues and so on have been done
[14].

A practica fruit through the study is to activate the usage of ORBIT a CERN [15], which
isamodern tracking code for space charge and H' injection. It was imported from SNS but not
used for awhile.

Proton driver accumulator and compressor

A proton driver based on the CERN Superconducting Proton Linac (SPL) for the future neutrino
factory has been proposed. Thisis not directly relaed to the LHC but an interegting future plan.
An accumulator and a compressor are necessary to provide very short high intensity bunch onto
aproduction target. The design of two rings, however, wastotaly open. A detailed lattice design
study has showed a feashility of the complex [10, 12]. The proton driver of neutrino factory is
Ste-dependent and severd plans have been proposed by RAL and FNAL for example, but most
of them stay a conceptua design stage. Thus the CERN SPL based proton driver is holding an
initiative.




2-2. FortheLHC
Optics measurement and correction
Due to the enormous stored beam energy and the tight aperture condraints of the LHC, it is
essentid to measure and to correct its optics properly. Even for the early stage of commissioning,
the optics digtortion must be corrected down to ~20%, to accept a beam with higher intensty
than pilot bunch and/or to accelerate abeam to higher energy than injection energy.

We have prepared a tool for this a software package for the optics measurement and
correction available in the accelerator control room, through many discussions and severd tests
in the SPS and the RHIC. Fortunately, beam position data from ~500 beam position monitors
over 90 turns was acquired for an orbit correction on 12" September whereas our optics
measurement and correction was scheduled a bit later. The first optics measurement was
successtully performed with the data. A detailed andysis has been carried out and is summarized
inan LHC performance note[13).

L attice Study
A sudy on the LHC Iattice has been performed for various purposes, high-beta optics, upgrade

opticsand nomind opticsaswell.

The high-beta optics run is scheduled to messure absolute luminosty in ATLAS and CMS
(TOTEM) with Roman pot technique. The beta* will be ~2600 m in ATLAS and & maximum
~1300 m in CMS, reaulting in a loss of betatron tune about one unit. It is showed that the
betatron tune could be kept congtant with changing the opticsin two or three IRs (2, 4 and 8) [8].

The phase | upgrade requires new optics, which promises a smdler beta® and a feashle
callimation scheme for higher beam intengity. Severd possible solutions were found partly with
my contributionsfor the optics of IR4 and IR8.

After many updates of the LHC optics, the latest optics V6.503 contains severd points to
improve, unwanted Beam1-Beam2 phase advance split within IRs, non-zero dispersion in the
betatron collimation section IR7 (Beam1), not n/2 phase advance between |P1 and IP5 and so on.
A study to update the opticsis underway and getting converged.

3. Pansfor 2009

In addition to some ongoing studies/documentations that must be completed early 2009, beam
gudiesin the SPS and possibly in the SOLEIL synchrotron light source and/or in the RHIC are
planned so as to extend the ability of our optics measurement and correction tool through
off-momentum optics and nonlinear resonance(s), based on turn-by-turn beam position data
avalable in these accderators asin the LHC. With the consolidated tool, we approach the LHC
beam commissoning in 2009.

Itisfruitful if the new opticsfor the nomina operation is goproved and adopted to the LHC
whenitisrestarted.
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