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kHz stimulated Brillouin spectroscopy in PbMoO,
S. Ohno, T. Sonehara, Y. Konno, A. Koreeda, and S. Saikan
Department of Physics, Graduate School of Science, Tohoku University

Through measurements of the temperature dependence of Brillouin line width, we have studied
the attenuating process of acoustic phonon in crystals at low temperatures. Although, in general,
the mean free path of phonon lengthens with decreasing temperature, it is limited by the size
of samples. Therefore Brillouin line width does not narrow below a certain width restricted
by the sample size. However, if the sample is prepared to have parallel surfaces oriented to
phonon focusing direction, the effective mean free path lengthens due to the multiple reflection
of phonon. This multiple reflection makes Brillouin spectrum split into several components.
These components have the width corresponding to the intrinsic Brillouin line width of the
crystalline sample.

Following the above recipe to measure the intrinsic Brillouin line width, we perform the
experiment of Brillouin scattering in PbMoO, crystal. The group velocity v (6, ¢) of L-mode
phonon in PbMoO, can be calculated with its elastic constants. As a measure of phonon fo-
cusing,we adopt a divergence of the group velocity, div v,(6, ¢). From the calculation of the
divergence for L-mode phonon of PbM0O,, we found that the direction (cos 29°, sin 29°,0) is
one of phonon focusing directions. In the sample which has parallel surfaces oriented to this
direction, we measure the stimulated Brillouin spectrum. The temperature dependence of this
spectrum will be reported.



Effect of Intermediate Organic Semiconducting Layers on FET Characteristics

in the Vicinity of Electrodes
H. Ohashi?, R. Kumashirol, N. Hiroshiba! and K. Tanigakil2

1Department of Physics, Graduate School of Science, Tohoku University

2CREST, JST

Organic thin films are expected to be
used 1in electronic and optoelectronic
devices like solar cells and light emitting
diodes etc. Organic field effect transistors
(OFETSs) are one of the promising organic
electronic devices with low cost processing

and structural flexibility. We have

Intermediate Organic Semiconducting Layers

Source Drain
Au Au

Organic thin film
S0,

Organic FETs

Fig.1. Structure of organic FET

investigated the device characteristics of pentacene FETs with an

intermediate organic layer between source/drain Au electrodes and

pentacene thin films (Fig.1). Such intermediate layers play a role as an

electron injection layer. In this study, various organic materials with
different HOMO and LUMO levels from pentacene have been employed. A

comparison will be made between the conventional and the multilayer FETs

studied in the present work.



Measurement of Proton Quenching Factor
Kentaro Owada
Department of Physics, Graduate School of Science, Tohoku University

KamLAND is trying to observe neutrinos from the center of the earth(Geo-neutrino).
It is necessary to remove background noizes to find Geo-neutrino signals. In KamLAND, neutrinos
are observed by the inverse -decay reaction,

vVe+p—e +n
We use the delayed-coincidense method to select real neutrino events. The first signal is the e'e’
reaction and the second signal is the neutron-captured event.

One of the background noize is the signal from the reaction

a+BC-"0"-n+(y)+'°0
In this reaction, the first signal is y-lay and the second signal is neutron-proton scattering.
We cannot distinguish real neutrino events from this background events. I am mesuring the neutron-
proton reaction in the liquid scintillator of KamLLAND to remove this background events.

I use neutrons from **Cf, and measure the real energy of neutrons by Time Of Flight method. At
the same time, I also mesure the visible energy of neutrons using the same liquid scintillator of
KamLAND. I compare the real energy with the visible energy of neutrons to study the background
events .
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Hydrogen-Bond Nature in Isolated Hydrogen-Bonded Material h-MeHPLN
and h-BrHPLN Studied by Neutron and X-ray Diffraction

Ryoji Kiyanagi, Akiko Kojima', Hiroyuki Kimura, Masashi Watanabe, Yukio Noda,
Tomoyuki Mochida® and Tadashi Sugawara’
Tohoku University, Chiba Universityl, Toho Universityz, The University of Tokyo3

MeHPLN and BrHPLN are hydrogen-bonded dielectric materials. Though their crystal
structures are essentially the same, their phase transition schemes are significantly
different. MeHPLN undergoes a phase transition around 41 K. On the other hand,
h-BrHPLN does not show any phase transitions, while the hydrogen atom in the
hydrogen-bond of BrHPLN is replaced with a deuterium atom (d-BrHPLN), successive
phase transitions occur. In this study, neutron and X-ray diffraction experiments were
performed on h-MeHPLN and h-BrHPLN to elucidate the origin of the difference about
the phase transition from the structural aspect.

From the experimentally obtained electron and nuclear distributions, a local disordered
electronic dipole moment was found in the hydrogen bond region at room temperature in
both h-MeHPLN and h-BrHPLN. The phase transition of h-MeHPLN was found to occur
with the ordering of the moment. Meanwhile, the moment in h-BrHPLN remains
disordered until very low temperature, indicating that the hydrogen atom in the
hydrogen-bond region in h-BrHPLN is in a tunneling state.
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[1] V. Graschus et al, Surf. Sci. 368 (1996) 179.
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Study of mesonic decay of 3He and }*C

Satoru Kameoka, Osamu Hashimoto, Yusuke Miura,
Satoshi N. Nakamura, Yuichi Okayasu, Hirokazu Tamura,
Kyo Tsukada, Takaomi Watanabe
Department of Physics, Graduate School of Science, Tohoku University

The nucleus binding a A hyperon is called A hypernucleus. A A particle
decays via A — pr~ or A — nn® in free space. Hypernuclear decay via
these processes, called mesonic decay, undergoes Pauli suppression since the
momentum of the emerging nucleon (~ 100 MeV/c) tends to be lower than
the Fermi momentum. The mesonic decay rate is thus sensitive to the extent
of the overlap between the wave functions of the A and the core nucleus and
hence the shape of the potential felt by the A particle in the nuclei. The
study on AN interaction has been based on measured A binding energies
of hypernuclei so far. The binding energy reflects the mean strength of the
A-nucleus potential, but the radial dependence of the potential is hardly
known due to sparse data of A-nucleus scattering. If the mesonic decay
widths of the hypernuclei are precisely measured, it is expected to offer new
information as to the A-nucleus potential including its radial dependence,
and hence underlying AN interaction.

We produced 3 He and {2C and measured their mesonic decay widths us-
ing the pion beam provided by KEK Proton Synchrotron. Our work achieved
greatly improved accuracies over previously published measurements and en-
abled detailed evaluation of theoretical calculations. The results of 3 He were
in good agreement with Kumagai-Fuse et al.’s calculation using the Isle a-A
potential, and is interpreted as the first experimental evidence for the pres-
ence of a central repulsion in the a-A potential.
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Excitation Energy Dependence of Dynamics in Carotenoids Probed by
Femtosecond Spectroscopy
Daisuke Kosumi®, Makito Komukai®, Kazuhiro Yanagi®, Tomohiro Nishio”,
Hideki Hashimoto®, and Masayuki Yoshizawa®
“Department of Physics, Graduate School of Science, Tohoku University
®Department of Physics, Graduate School of Science, Osaka City University
‘PRESTO/JST

Carotenoids possessing linear polyene backbone have some unique optical
properties, e.g. ultrafast relaxation dynamics in excited states and large nonlinear optical
susceptibility, due to one dimensional 7 electron system. In light-harvesting antenna
system, carotenoids initially absorb sunlight energy and transfer it rapidly and efficiency
to other antenna pigments (Bacteriochlorophyll). The property of the excited states of
the antenna pigments is important to understand the efficient energy transfer mechanism
in the light-harvesting system. The lowest optically allowed singlet excited state in
carotenoids is the 1'B," state, but there are other two dark states below the 1'B," state s
the 1'B, and 21Ag' states. Therefore, the relaxation kinetics of carotenoids has been
intensively investigated. In this study, the kinetics of the excided states of carotenoids
has been measured by femtosecond absorption and fluorescence spectroscopy using
tunable excitation pulses. The relaxation kinetics clearly depends on the excitation
photon energy. Excess vibrational energy induced by the photoexcitation remains longer

than several picoseconds in the excited states and slows down the relaxation kinetics.



219Ph Removal from Liquid Scintillator by Adsorption Method

Y. Koseki, Y. Kishimoto, J. Shirai, K. Inoue
Department of Physics, Graduate School of Science, Tohoku University

The KamLAND experiment aims at the real time detection of 'Be solar neutrino which is impotant
to examine the standard solar model, because its flux domains 7% of total solar neutrino flux, and is
theoretically estimated with small uncertainty (+£10%). Since the detection method of "Be neutrino
is single event detection (electron scattering), we must remove radioactive impurities (mainly, *'°Pb)
in the liquid scintillator (LS) in our detector from the current concentation of 10%° g/g to 5x10% g/g.

Other collaborators found that the best way to remove radioactive impurities in LS is distillation
method. The repetition of distillation can remove *'°Pb to the factor of 107, so the distillation
method will be the main component of our purification system.

On the other hand, we found that some part (approximately ~90%) of '°Pb in LS can be removed by
adsorption onto silicagel, and the adsorptive equilibrium time is shorter than 1 minute. The
adsorption method will be an auxiliary method in our purification system.

In our practical purification system, the adsorption process will perform in a column which is
packed with silicagel (Adsorption tower). Now, we research how much does we need silicagel in
the adsorption tower, and how much does radioactive impurities in silicagel itself (mainly, °K)
elute into LS from silicagel.



Dielectric Anomaly and Crystal Structure of A-(BETS),FeCl,

Satoshi Komiyama, Masashi Watanabe, Yukio Noda
Naoki Toyota”, Eiichi Negishi®

Institute of Multidisciplinary Research for Advanced Materials, Tohoku University
Department of Physics, Graduate School of Science, Tohoku University”

The organic conductor, A-(BETS),FeCly attracts much interests for its unique w-d
interaction between conducting m electrons of BETS molecules and localized 3d electrons
of Fe’" ions. A phase transition relating m-d interaction form paramagnetic metal to
antiferromagnetic insulator occurs at 8.3 K. A large dielectric constant was observed above
8.3 K even though it is metallic phase. We found clear evidence that the metal-insulator
transition at 8.3 K is first ordered using synchrotron X-ray diffraction. At the temperature
region between 70 K and 8.3 K, where a novel dielectric anomaly was reported, we
observed splitting of Bragg reflections, which indicate heterogeneous structure. Dielectric
micro domains might be the origin of huge dielectric constant of this temperature region.
To clarify the nature of these dielectric domains, the knowledge of accurate crystal
structure below 8.3 K is necessary, and now we are under this work.
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Hartree-Fock-Bogoliubov studies of bilayer v=2 quantum Hall systems
Yuichi Shimoda, Tatsuya Nakajima and Anju Sawada
Department of Physics, Graduate School of Science, Tohoku University

We construct a Hartree-Fock-Bogoliubov (HFB) Hamiltonian and study excitation
spectra and ground-state properties in bilayer quantum Hall (QH) systems at total
Landau level filling v=2. It is found that the HFB approximation can systematically give
SU(2) symmetrical excitation spectra and these spectra well agree with those from exact
diagonalization calculations in large tunneling-energy region. In this region, a
pseudospin-squeezed ground state is favored and its properties are quite well described.
In this presentation, we will discuss an improvement of this theory in order to apply for

small tunneling-energy region.
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Temperature dependence of Brillouin frequency shift in crystals and glasses
Toshiaki Sonehara, Seigo Ohno, Yusaku Konno, and Seishiro Saikan

Department of Physics, Graduate School of Science, Tohoku University

We have measured stimulated Brillouin gain spectra in TeO,, PbMoO,, and d-LAP
single crystals over the temperature range 300 to 7K. The temperature dependences of
both spectral linewidth and frequency shift are very fruitful to understand behaviors of
sound waves or acoustic phonons in crystals. However the measurements of Brillouin
shift have not been performed so far for crystals. The observed Brillouin shift generally
increases with decreasing temperature. The slope is almost linear at room temperature
and it approaches zero at low temperatures. We experimentally confirmed that the
change of Brillouin shift with temperature in crystals can be adequately explained in
terms of Varshni function which describes the temperature dependence of the
second-order elastic constants. Furthermore we extend the stimulated Brillouin
spectroscopy to amorphous solids in order to investigate Two Level Systems (TLS) in
amorphous solids. By using an optical fiber as an amorphous material, we have
succeeded to measure the temperature dependences of frequency shift and linewidth in
SiO; glass. The observed Brillouin shift has been found to exhibit peculiar temperature

dependence as is expected from the interaction between TLS and acoustic phonons.



Surface diffuseness anomaly in heavy-ion potentials
for large angle quasi-elastic scattering
T. Takehi, K. Hagino, N. Takigawa
Department of Physics, Graduate School of Science, Tohoku University
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Photoproduction of neutral kaons on a deuteron target in the threshold region
Kyo Tsukada, Osamu Hashimoto
Department of Physics, Graduate School of Science, Tohoku University

Strangeness production by the electromagnetic interaction plays an important
role for hadron physics, and intensive data are being accumulated at electron
accelerator facilities such as JLAB, SAPHIR, SPring-8 etc. Theoretically, there are
various isobar models using an effective Lagrangian. These models require several
parameter determined from experimental data. Experimentally, high quality data are
available only for K' photoproduction until now. Therefore, theoretical models have
been constructed based only on K" production data. However, these models predict
K’ photoproduction process very differently model by model, and need further
experimental information. Particularly, y +n - A + K process is expected to
provide unique information on kaon photoproduction.

We constructed a Neutral Kaon Spectrometer (NKS) at the GeV tagged photon
beam facility of LNS-Tohoku with an intension to investigate strangeness photon
production process through K° measurement. NKS allowed us to measure K’ via
T 1t — decay channel. Following the measurement of quasi-free K® on a carbon
target, we extended the experiment to a liquid deuterium target. The measurement
had been carried out from September 2003 to June 2004. The differential cross
section of K” photoproduction was estimated and compared with calculations of

two latest models.



Measurements of eta mesons in the D(y ,n ) reaction for 0.6<E<1.15 GeV

gbooobooo booboobbooboobooboboobooobooooo
ubbooboobooobbooboobboobooboon
gboboobooboobbobobooboooboo

goog ugbobooobooan

goodg ubboobogboobboobuooboobbooboooo
gboobooobooooo

ooog good

000000000MO00000000 Sn(1535)000000000000000
000000O0On0000000000000000000000n000000000
00000000000000000 0.6-1.15GeV 000000Su(1535 0000000
00000nO0000000000000000000

20040 1000120000000 0000000 Su(1535) 0000000000000
0000000000G On) 0000000000 000000000 00000 2y
0000000000000000000000
00000000000000 20030000 20040000000000000000
000000000000000000000y 000000000000000000
00000000000000000000



0000 nmboooobooooogog

o0 o*®ooooo?oo0 oAoooo®ooooACP
0000 % ooooo * CERCY, COMET?

0000000000000 00000000000000000000000000
000000000000 000000000000000000000 SITios 00 S
0L’ 000000000 T Y/ 0dod 000000000 noo0oooTooon
O000000000O0On000000D000000000000OMottO0000000
D0000D0000000000000000O(La SHTIO;O000000000O LaAlO;O
000000000000 D0000D0000 TiD0OO0OD0O00000 AlO00000000
ODo0oo0od

0000 Sr.,LaTi,ALONSr0 000 LaDDO0OO x TIDOOO AlIODOOO yOO
000000000000 D0000D0000000000[1]AlID00D0000000(@y<
04000AI0D0D00000 La0D0O00ODO000 W OODOOOODOOO0OO0OO0OO
On000D000000RIAIOODOOODO0@WE>04000Ti0000 AlIOODO0O
O00000000000000000000003] 000000 MMottdO 0000 (La,
SHTIOs(x>0.5)0 AIDDDO00D0000®>05,y<025000000000000000
D0000D000000000000000000

0000 TI000D0000000000000000000000000000000
ooog



0000000ADOO0OOODOODOO0OO00OO0 KOOOoOooooooooooao
obooboooobooboobbooboonboo
goooooo boooo booooo

Oo0ooOoO0ooO0ooob@o)yoooooooDoOooo squackOO0DOOOOOODO
ugoboboooobobooooboboooobbbooobbboooobobooboooabo
ugobobuoooobbooooboboooobbbooobbboooobboboooabo
0000000000(eK)ODDO0000D0000000000000 1000000
O0o0D0ooboooubDO kv FPWHM)UODOOODOODOOODOODOOOODO
gooboooobbooooboboooobbbooobbbooooobobboooooDo
gooboooobboooobboooobbbooobbboooobobboooooDoo
00000000000000000 singlesrate 0000000000000 (e,e’XK)ODO
uooAOO0O0OO0DObOooooobooooobobbooobbobooooboobobooooonoo
00 KD accidental kil D 00000 00000000000

0000O0000oooo FPGAOODODOCOOOOOOOOODODOCOOOTULOOO
0000000KOOO0OD0D0D00O0DODO0000



#ELEEL | o frustrate L 7z Ising spin &
PR . HEES5T R
ALK R e MR S EFER

1984 FEIC L BE4 e L THRRE SN EERRIE, ToENRAN (=
PERAY) THY RN SIEFPNTHY, FRme I VIR (TELT 7
A E) WKHSESOPEL b EbN TS, FZHEAA V% 10%FE
SUCERERMNSEEAT LM, s oW CIIBEKE £ TR7E A
EUNEETS., ZhOoDOREAE VEIIEEMZHN 7 I AN L -V g
VIBHLIEMEZLNTNS, EBE. ZoRM, ERMITERET
BHINTOIRMIL. AV 7T 2AMRIEL2 BN TH S,

F o, TEHHEBE ENATY) —REDOALD - T, TOWKHF
IO E T 5,

Z ZTCEHANE, OEBAHEAER % ROBRGMEICT 5 2 & TRMEN 7 5
AMVAY g 2EAL, HBSZ AV 7 QIR Lo Ising
model DR DT %, HHE VT HA VBRI I a2 —Y gL b
V29 o7 v IEOHEICEST, HeMIL & eilA, 2o
R KE TV MO E—Es R E T ARG BONRONS
EMEMoTz,



gbooooboobooboonoboobooboonobo
ugbooo 000 oopboo oo oo oo 0O

uobobooooboboooobobooooobbbooobbbooooboobooooaonoo
000000000000 MeVOODOO MeVOODOOOOOOOOOOODDOODOO
ugoboboooobbooooboboooobbbooobbbooobobooboooabo
gobbuoooobbooooboboooobbbooobboboooobbboooabo
o0oo0o00oOoboooooooooooOoO0o0Oooo0oooEODODOOODODODOOD
bobooobooboobooobobboobobobobobobooboboobooon
gooboooobbooooboboooobbbooobbboooobobboooooDoo
gooboooobboooobboooobbbooobbbooooobobboooooboo
goboboooobbooooboboooobbbooobboboooooboboboooooDoo
oooboooobobooooboboooobobbooobbobooooooboboooooboo
uooboooobobooooboboooobobbooobbobooooobooboobooooobo
uobobooooboboooobobooooobbbooobobbooooboobooooaoboo
goboboooobobooooboboooobbbooobbbooooboobooooanboo
uoboboooobobooooboboooobbbooobbbooobobooboooaboo
ugoboboooobboooobboooobbbooobboooobboboooabo
gbbooobooboobboobuooboaobboan



gooooggopooooAdODOUoOgooDooo
O0000000000000 EO01-011 collaborators
goopooooooooguoooog

000000000ADOODOOOOO0O0OOOO0O00O00OOO0O00000ONoNoNoo
0000000000 O0OADOOOOOOOOADDODOOOOOOOOOADDOOOOO
0000000000 OANDOOOOOOOCOKKOBNODODODOODOOOOOOOD000
000000000000, n)O0@P,K)0000000(e,e"k”) 000000AD
0000000000 0000000000000 205000000000000000
0D@lab) 00 0000000000000000000000000000000000
00 400 keV (FWHM) 000000000000 O0O00O0OO
0000000OAOCOOODOOOOO0O00O0O0O000000000000onoonoo
0000000000 000000000000000000000000000000
0000000000 0000000000KOOOOOO000000KS)DOOOOO
0000000000000000000000000000000000000Tilt0O
0000000000 0000000000 5000000000000 10000000
0000000000000

000 JlabD 20050 6 000000000000 COO0O0O000000DAQOOODD
00000000000 00000000000000000000000000000
000000000000000



JRFAZ T ORZT-IE05 S,,(1535) DOBFSE
WAL KEZERRE IR, PR EATE, A&, AARTRER, RTRE, PARE, #fd—,

MR, PRI, JEKEE, S AHA, SooRMRRE, LR T =, KA A
AL RHE A S AT RS

I R AR, R, JIAFAT, BEEA, MHS WY | 8 LKE |
e RFERs, & HE A
i T R AR G RAT

T A FIVRIFEDR R O SEOMRTIE, AW ORY 7 4 2522 DO -BFEL, 2 D0k 1
DEEITMBL TWNWDEEZI LN TWNWD, TNHE A TR ERES, BLFEIZITNA T AHEILH
FETHNTEY . 2 20k FOE BRI TV D, L LEiE, @EEIRED 722 514
RO R, AREEOHFTHEIINCT A TARRERFEEL TN EEX BN TS, BT
S S, (1535) IZA DY T 4 RO CEFICR BIEWEELY b o7, BT 50 A4 Z 0%t
DfFEfl & STV 5,

2 VTR COAIEE S,(1535) OB EZARFET 272912 KEK HE, K OHALK TR+
BEERER g is (BERF) ICR W TR EHENTO (v, n) BIGEBE L CTE 7z, BRERE, BB CIX
ME—LT A O/ E ZHUTPE D iRk b 24 STB-Tagger 1 OB 1T 72, £72 L0 =R
N HHEFEZHRET 272 0ICEE Cslfiihy > F L —4& SCISSORS II DFI%E H1T-72, 2004 4E 10 H 7
LRI T — 2 % L 572D120.6 ~ 1.15 GeV ORI+ & 2k, BEAFERD (v, 1)
ISFEER % AT > T2,

INETOEROMHTHER L SBOMELROLBIZONTHET S,



20000000 MgB 2000000000000 O0O0O
gboooooooboobooo
ubooooobooboobooonoobo

oboboooooooooooooboooobob mB 20 2000000000000
gboboooooooooooooboobooboobob0obobob0obO MgB2 00 2
Ub0b0ocU000O0 30000OnmO0OOLOOOO0OODOOOODOOOOOOOODODOODO
gboboooooooooooooboooonb M2 0000000000O0O0O0OODOO
bobooobooooobooboboobooboboboboobobobooboooo
gooboooobbooooboboooobbbooobbboooobobbooooobo
gbob20000b0000b0o0booboobbooboobbooobo



gobuogobooogdobbuogoobuooooboood
gooog booo
goboobgo boobo boobb bDbhoobod

goooooboboooooboooboboboooooboboboooobobobooo
gboooobooboboooobobobobooobgobobooooobobooboboooboDbo
oboooooboboooobobobooooboboboboooDo

ooo0oOo0O00bOOo0O00DOO0O00DbOO0o0b0OO0O0O0ODO0OODOOGaussian linking
numper0 00 O0O00O0OOO0O0O0ODOOODOOOOODOOOODOOODODODOOODOOODO
uboboobbobbooboobuoobooboobobobboobooboobooboa
ubobooboobooboooobouoobobboobooboobooobooobooobooonoDb O
ocoooooooooooobo(@ooooobooOooo)yopbooooooooobpoooooo
ubooobbobbobbooboobooboobooobooobooo

goboobooboobooboobooboobooboboobobobobooboobo
uboobboboboobooboobooboobooboobboobooboobooobooo
gooobboboboobooboobooboobbobboobooboobooboo
goboobboobobooboobooboobboobbobbooboobooboobOoo
gboobboobobooboobooboobooboobbobbooboobon



Anisotropic magnetotransport near the v=1 quantum Hall state

Masayuki Morino, Kazuki Iwata, Michiro Suzuki, Zyun F. Ezawa,
A. Fukuda*, A. Sawada*, T. SakuT, N. Kumadai, Y. Hirayamai

Department of Physics, Graduate School of Science, Tohoku University
*Research Center for Low Temprerature and Materials Science
NTT-AT
'NTT Basic Research Laboratories, NTT Corporation

We have measured an anisotropic magneto-transport that depends on direction of an
in-plane magnetic field in bilayer quantum Hall states. We revealed that the longitudinal
resistance near the bilayer v=1 quantum Hall state exceedingly varies when we change a
relative angle between the probe current and the in-plane field. It is a phenomenon
peculiar to the bilayer v=1 quantum Hall state, because this phenomenon does not
appear in a monolayer system. We will show the data and the possible mechanism of

this appearance at present.
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Title of the Presentation of The 21st Century COE Program of Tohoku University
Tadashi Nagamine, Akira Yamaguchi and Yosuke Yusa
Department of Physics, Graduate School of Science, Tohoku University

In the Standard Model (SM), lepton-number-violating (LNV) and lepton-flavor-violating
(LFV) decays of charged leptons are forbidden or highly suppressed. However, many
extensions of the SM expect the LNV/LFV decays with the branching fractions of observable
scale. Some of those models predict LFV decays of charged tau leptons enhanced to a level
accessible with present B-factories. Therefore, we can search for evidence of new physics
beyond the SM through the LNV/LFV decay search. In this presentation, We report on a
search for twenty LNV/LFV tau- decay modes into final states which contain three charged
leptons such as (e- e+ e-), (e- mu+ mu-), (e+ mu- mu-), (mu- e+ e-), (mu+ e- e-) and (mu-
mu+ mu-), and one charged lepton and two charged pseud-scalar mesons such as (e- pi+
pi-), (e+ pi- pi-), (mu- pi+ pi-), (mu+ pi- pi-), (e- pi+ K-), (e- pi- K+), (e+ pi- K-), (e- K+ K-), (e+
K- K-), (mu- pi+ K-), (mu- pi- K+), (mu+ pi- K-), (mu- K+ K-) and (mu+ K- K-). Charge
conjugate decay modes are also implied in this search. This new search is based on a data
sample of 158 /fb corresponding to 144 million tau-pairs collected with the Belle detector at
the KEKB asymmetric energy e+e- collider operating at a center-of-mass energy of 10.6
GeV. The number of observed events is compatible with that expected from the background
for all decay modes. New upper limits are established for all decay modes at 90% confidence
level in the range 1.9-16.6 x 107-7. These limits are approximately of order one magnitude
more restrictive than the that obtained in CLEO experiment and comparable to the recent
result from BABAR experiment. From this result, we set limit for some of new physics
parameters.



Raising sfermion masses by adding extra matter fields
Motoi Endo, Masahiro Yamaguchi, Akira Yotsuyanagi
Department of Physics, Graduate School of Science, Tohoku University

The renormalization group flow of soft supersymmetry breaking masses is sensitive to
the field contents of the theory one considers. We point out that the addition of extra
vector-like matter fields to the minimal supersymmetric standard model raises the
masses of squarks and sleptons relative to those of gauginos. We discuss its
phenomenological implications. Besides an obvious effect to the superparticle mass
spectrum, we find that radiative corrections from heavier stop loops increase the
lightest CP-even Higgs boson mass. We also discuss impact on models with no-scale
boundary conditions. It turns out that, unlike the minimal case, staus can become

heavier than a B-ino like neutralino, which is cosmologically favored.



Study of the dynamics of heavy ion fusion reactions at low energies
for the synthesis of superheavy elements

Kouhei Washiyama, Noboru Takigawa, Sakir Ayik!

Department of Physics, Tohoku University, Sendai 980-8578, Japan
! Physics Department, Tennessee Technological University, Cookeville, TN 38505, USA

After a brief introduction of superheavy elements, I present a novel quantum diffusion
theory which takes the finite curvature of the potential barrier into account in order to
describe a diffusion process at low temperatures. We apply our theory to the diffusion process
to cross the conditional saddle after transmission of the Coulomb barrier in the synthesis
of superheavy elements. It is found that the quantum effects enhance the probability to
transmit the conditional saddle at low temperatures, which are relevant to the synthesis
of superheavy elements, compared with that calculated by assuming classical fluctuation-

dissipation theorem. Memory effects play especially an important role in this respect.



Quasi-free KO photoproduction on '*C in the threshold region
Takaomi Watanabe, Osamu Hashimoto
Department of Physics, Graduate School of Science, Tohoku University

Kaon photo-production processes are of interest in view that it provides the basic
information on strangeness production by the electromagnetic interaction. It is also
important to analyze the hypernuclear production process by the (e,e'K") reaction. So far,
most of kaon photo-production experiments have been carried out for charged kaons
because of the difficulty of the neutral kaon detection.

There are large variety of phenomenological models mostly based on charged kaon
production data. However, these models predict the K° production process quite
differently, even though the K" production process is well accounted for. The neutral
kaon channel supposed to provide key information in the investigation
photo-strangeness production processes since no charge is involved in the channel.
Quasi-free K” photoproduction at threshold region was investigated with Neutral Kaon
Spectrometer (NKS) in the K°>7*n~ decay mode. Photon beams of 0.8-1.1 GeV were
generated at the internal tagged photon facility of the 1.2 GeV Strecher Booster Ring of
Laboratory of Nuclear Science, Tohoku University. Cross sections and angular
distributions are to be compared with theoretical predictions to deduce information on

strangeness photoproduction in the threshold region.
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Interior regularity criterion via pressure on weak solitions
to the N avier-Stokes equations
Tom oyuki Suzuki
M athem atical nstitute, Tohoku University

Let us consider the N avier-Stokes equations, which describe the m otion
of the moom pressble viscous fluid. Our main resul is that velocity field
is Jocally am ooth provided that the associated pressure ocally belongs to
the scaling Invariant class. It is not easy to obtain the local nform ation
of velocity because pressure is determ lned by the global inform ation of the
velocity. To get around such di culyy, we m ake use of the "suitable weak
solution” . The "suitable weak solution” di ers 1n that it is required to satisfy
the " ocalized energy nequality” . Thism akes it possble to analyze velociy
Iocally and obtain better mformm ation around the sngularities.
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On an exact W KB approach to admbatic transition
probkm s for 2 kevels

M athem atical nstitute of Tohoku University [
[1 Takuya W atanabe supervisor : Setsuro Fuijié

The adibatic lin it h — 0 of the Schrddinger equation

L d Vi) e
iho ) = Hiteh ) = < S v )w@)

with a real sym etrdc 2 X 2 m atrix H containing a an all param eter € is studied.

At the tin e when the two elgenvalues +V () of the non-perturbed Ham ittonian H (¢, 0)
cross, ie. V () vanishes, but two eigenvalues £1/V ()% + 2 of the perturbed H am iltonian
H ¢,e) avold crossing. By a quantum e ect, nevertheless, a transition of elgenstates
happens. The purpose of this work is to calculate this transition probabilities and the
scattering m atrix.

In the particular case when V ) is linhear, the equation is equivalent to the W eber
equation and they can be calculated explicitly. W e consider here the case when V ()
vanishes at a polnt tangentially. T he tool is a recently developed exact W KB m ethod.



Stability of H Iggs bundles on arbirary Hem itan
m anifolds

K azutoshi Thoue

D epartm ent of M athem atics, G raduate School of Science,
Tohoku University
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Quantum Painkvé system s of type Al(l)

HajJm e Nagoya

D gpartm ent of M athem atics, G raduate School of
Science, Tohoku University

The Painlevé equations have Hamiltonian structures and the affine Weyl
group symmetries. Is there a quantization of Painlevé equations with affine
Weyl group symmetries? What we mean by the quantization is the canonical
quantization, that is, a Poisson bracket will be replaced with a commutator.
We have succeeded in introducing quantum Painlevé systems of type Al(l).
These systems, for [ = 1 and [ > 2, are considered as quantizations of the
second Painlevé equation and the differential systems with the affine Weyl
group symmetries of type Al(l) proposed by M. Noumi and Y. Yamada, re-
spectively. We also explain that these quantizations have the affine Weyl
group symmetries of type Al(l) as well as the Lax representations. The quan-
tized systems of type A&” and type Al(l) (I = 2n) can be obtained as the
continuous limits of the discrete systems constructed from the affine Weyl
group symmetries of type A(Ql) and Al(i)l, respectively.
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Extmnction of branching sym m etxric o -sable processes

Yuichi Shiozawa (Mathematical Institute), Supervisor Masayoshi Takeda,

Let M®, 0 < o < 2, be a symmetric a-stable process on R? and MP? the absorbing a-stable
process on an open set D C RY. Denote by M’ = (P,) the branching symmetric a-stable process
with motion component M, branching mechanism {p,(z)}n>0, Y neoPn(z) = 1 and branching rate
p, a suitable positive Radon measure. Set Q(z) = > .~ np,(x) and suppose sup,.p Q(z) < oo.
Define

A(mD)=inf{€a<f,f>+/Df2du|fe03°(D>, /DfQQduzl},

where (€%, F*) is the Dirichlet form of M®. Then A(y; D) is the principal eigenvalue for the time
changed process of the exp(—Af,, )-subprocess of M” by Aff:TD. Here 7p is the exit time from D
and A* is the positive continuous additive functional in the Revuz correspondence to u. Let Z; the
number of particles of M” at time ¢ and ey = inf{t > 0| Z, = 0}. We call it the extinction time for

M”. Put ue(r) = Py(eg < 00). We then have

Theorem 1. Suppose P,(tp < o0) = 1. Then u, = 1 if and only if \(u; D) > 1.



Differentiability of spectral functions for symmetric
a-stable process
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