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Summary of group activities in 2009






1. KOMAMIYA GROUP

1 Komamiya group

Research Subjects: (1) Preparation for an accelerator technology and an experiment
for the International linear ete™ collider ILC; (2) Detector development for
studying gravitational quantum effects and searching for new medium range
force using ultra-cold neutron beam; (3) Preparation for physics analyses in the
ATLAS experiment at the LHC pp collider; (4) Data analyses for the BES-IT
experiment at BEPC-I, and TOF detector construction for BES-III experiment
at BEPC-II; (5) Data analyses for the OPAL experiment at the LEP ete™
collider;

Member: Sachio Komamiya, Yoshio Kamiya

We, particle physicists, are entering an exciting period in which new paradigm of the field will be opened
on the TeV energy scale by new discoveries expected in experiments at high-energy frontier colliders, LHC
and ILC.

1) Preparation for the International e*e™ Linear Collider ILC: ILC is the energy frontier machine for
eTe™ collisions in the near future. In 2004 August the main linac technology was internationally agreed
to use superconducting accelerator structures. In 2007 March, the Reference Design Report was issued by
the Global Design Effort (GDE) and hence the project has been accelerated as an international big-science
project. The technical design will be completed in the end of 2012. We are working on ILC accelerator
related hardware development, especially on the beam delivery system. We are developing the Shintake
beam size monitor for the ATF2, which is a test accelerator system for ILC located at KEK. The Shintake
beam size monitor is able to measure O(10)[nm] beam size, by using a high power laser interferometer. The
electron beam is emitted to the interference fringe of the split laser beams. The total energy of photons,
which are emitted from the inversed Compton scattering of beam electrons with the laser beam interference
fringe, is measured by a multilayer CsI(T1) detector in the down stream. The phase of the fringe is moved
step-by-step, the total photon energy is measured in each step, and the beam size is extracted from a fitting
of modulation pattern of the total photon energy as a function of the phase. Also we have been studying
possible physics scenario and the large detector concept (ILD) for an experiment at ILC.

2) Detector development for studying gravitational quantum bound states and searching for new medium
range force using ultra-cold neutron beam: A detector to measure gravitational bound states of ultra-cold
neutrons (UCN) is under way. We decided to use CCD’s for the position measurement of the UCN’s. The
CCD is going to be covered by a B layer to convert neutron to charged nuclear fragments. The UCNs are
going through a neutron guide of 100 [u] height and their density is modulated in height as forming bound
states within the guide due to the earth gravity. In 2008 we tested our neutron detector at ILL Grenoble.
In 2009 we started the first experiment at ILL. We are analyzing the data. We will improve our detector
and measure the modulation of the neutron density distribution in the next years.

3) ATLAS experiment at LHC: The epoch of new paradigm for particle physics is going to open with
the experiments at LHC. LHC started its operation in the end of 2009. The high energy collision at 7 TeV
(CMS) has been started in the end of March 2010. The ATLAS detector is now recording events at high
energies. Some of our students work on data analysis at LHC. Search for supersymmetric particles with
the missing transverse energy, and detector related and physics background are under study.

4) BES-II/-IIT experiment at IHEP: The group has considered the BES-III experiment at the Beijing
ete™ collider BEPC-II as the candidate for the middle term project before ILC. We have made a research
and development for TOF detector for the BES-III experiment together with IHEP, USTC. We successfully
completed a test of over 500 photomultipliers in 1[T] magnetic field and they are already installed to the
BES-II detector. We have studied the data analysis of baryon-pair production in Ji decay using 5.8M
BES-IT J/v¢ events. Now BEPC-II is operating smoothly and BES-IIT detector is taking large samples of
" and J/1 data.

5) OPAL experiment at LEP: It is the experiment at the highest energy ete™ collider LEP of CERN.
The data taking with the OPAL detector was completed in the end of 2000. Important physics subjects
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at LEP are (a) Higgs boson searches, (b) Supersymmetric particle searches and (c) establishment of gauge
interactions. We have extensively searched for the Higgs boson which was driven to a narrow mass range
of 114-160 GeV.
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