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Summary of group activities in 2014






1. KOMAMIYA GROUP

1 Komamiya group

Research Subjects: (1) Preparation for the accelerator and an experiment for the Inter-
national linear eTe~ collider ILC, including the beam focus study at ATF2 of
KEK using a nano-meter beam size monitor (Shintake Monitor), and research
and development of the electromagnetic calorimeter for an ILC experiment; (2)
Higgs boson and supersymmetric particle searches with the ATLAS detector
at the LHC pp collider; (3) Experiments to study gravitational quantum ef-
fects and to search for new short range forces using ultra-cold and cold neutron

beams.

Members: Sachio Komamiya, Yoshio Kamiya, Daniel Jeans

We particle physicists are entering an exciting period in which a new paradigm of the field will be opened
at the TeV energy scale, triggered by the recent discovery of a Higgs Boson at LHC. The details of the
observed Higgs Boson and other new particles will be studied in the cleaner environment of eTe™ collisions
at the International Linear Collider 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 August 2004 it was internationally agreed to use a superconducting RF
system as the main linac technology. The Technical Design Report was completed and published in 2013.
Since then, ILC design and hardware development have been passed to the Linear Collider Collaboration
(LCC) lead by Lyn Evans. The Linear Collider Board (LCB), chaired by Sachio Komamiya, is the oversight
body of LCC. We are working on ILC accelerator related hardware development, especially on the final focus
system. We are developing the Shintake beam size monitor at the ATF2, a test accelerator system for ILC
located at KEK. The Shintake beam size monitor recently measured the world record beam size of 44 nm.
We are also studying possible physics scenarios and the large detector concept (ILD) for an experiment
at ILC. Since autumn 2012 a staff scientist from UK who is an expert on the silicon electromagnetic
calorimeter has joined our group. Since then hardware and simulation studies of silicon-tungsten sandwich
electromagnetic calorimeters for ILC detector have been extensively performed.

2) ATLAS experiment at LHC: The epoch of the new paradigm for particle physics is being opened by the
experiments at LHC. In July 2012, a Higgs Boson was discovered by the ATLAS and CMS experiments at
LHC. We call this the “2012 July Revolution”. Our students have been analysing ATLAS data to elucidate
the properties of the Higgs Boson. Other students are performing searches for supersymmetric partners of
the gluon and partners of electroweak gauge bosons and Higgs bosons. Some of these results have already
been published in journals.

3) Experiment for studying quantum bound states due to the earth’s gravitational potential to study
the equivalent theorem in the quantum level, and searching for new short-range forces using beams of
ultra-cold neutrons (UCN): A detector to measure gravitational bound states of UCNs has been developed.
We decided to use CCDs to measure the position of UCNs. The CCD is covered by a layer of °B to
convert neutrons into charged nuclear fragments. The UCNs pass through a neutron guide of height 100
pm in which they form bound states due to their interaction with the earth’s gravity, modulating their
vertical distribution. In 2008 we tested our neutron detector at ILL Grenoble, where a first test experiment
was subsequently performed in 2009. We significantly improved our detector system and performed a full
experiment in 2011; the data analysis was completed in 2012. The observed modulations in the UCNs’
vertical distribution are in good agreement with the predictions of quantum mechanics, as calculated using
the Wigner function. This is the first observation of gravitationally bound states of UCNs with sub-micron
spatial resolution. This result was published in PRL. In 2013 we have started a new experiment to search
for new short range forces using cold neutron beams scattered off Xe atoms. The experiment was performed
in HANARO, KAERI, Korea in 2014. A new world record of the limit on short range forces was established
by this experiment and will soon be published in PRL.

11



I11

2014 E YEFHELRICEAT 2HE






EEME

=111}

2 I

1 4F4% EXH]

1.1 Y77 NIvoYER: BH=ExE

1. RNF - BEFRYPEZOER 4.2 YT I)VEFI

1.1 YEORE 4.3 R T DARE

1.2 Fhi T OFEME & M AEMEH 4.4 FHVIHO LR G

1.3 HARHAL 4.5 ETOTEEK

1.4 FEXGERINIIF 5. NEEFHUCH T LM

1.5 HEEHE 774V VY RAT T T h 5.1 %) F ¢

1.6 RO vOfEsE 5.2 fifd A

1.5 HEAFH & & 6. ERMMEEIEA

2. KIFOYEHRTOHEEER 6.1 75— V%

2.1 firEh T 7. BWEEER

2.2 T 7.1 B AR & OB

2.3 B> vy 7 — 7.2 NV T 1 DN

2.4 JF RS 7.3 —a—FV/

3. RiFHREER 7.4 ERFOHMA

3.1 HAF N — 7.5 /K- B)ITE TV

3.2 WA 8. WFRMED B FEMHN

3.3 PERIE R 8.1 XFRIMED B FE MR & B & DR
3.4 HlEH/OTERTY 8.2 KMy — ¥ Rtk

4. RFROER 8.2 b v J A

4.1 PO R T 2L ¥ — 8.2 LHC TOk v 7 2R T DFH,

14



