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It is now the third time that a group of ITP students from Ochanomizu University has visited the University
of Wuppertal. Once again, we were impressed to observe how the students worked with great determination to
overcome successfully the many difficulties connected with a stay in a foreign country, and we were pleased to
see how they seemed to enjoy their stay nonetheless. For the first time, we experienced the situation of an ITP
student falling ill and requiring hospitalization, but owing to the helpfulness of the Wuppertal students Victoria
Elsner and Lukas Hyzak, the student got well again and could finish her stay. We feel that also this stay has been
a successful one and we are glad to see how so many Ochanomizu University students are interested in coming
to Wuppertal, as reflected in the fact that this time, the group had a record size of 17 students. We are looking
forward to receiving the 2011/2012 group!

Prof. Per Jensen, University of Wuppertal, Germany

The presentations given by the students on this year's exchange with Wuppertal University were once again of a
very good standard and it was a pleasure to hear all the activity going on in this programme as it develops.

The project topics were wide-ranging and all presented with enthusiasm and a great deal of care. The subject
matter ranged over computational physics, chemistry and biology.

The presentations had all clearly been well-planned and prepared by all the visiting students. The research was
all of good quality in areas that presented real challenges to the students. The solutions were well developed,
and often involved significant work to carry the project to completion. Presenting their work in English certainly
appeared to be the biggest challenge for many members of the group but it is clear they had worked hard at
improving their language skills through interactions with local staff and students during their visit.

I would congratulate all this year's class on doing so well in presenting clearly in English and responding to
technical questions.

Visiting Wuppertal University continues to provide exchange students with a great opportunity to learn different
aspects of scientific computing and simulation in a new environment. This presents new perspectives and ideas
to the class that will broaden their horizons and I hope give them a new view of the field. From seeing the work
presented, it is clear this year's class has taken advantage of the possibilities and made the most of the change to
broaden their horizons through international study.

Prof. Mike Peardon, Trinity College Dublin, Ireland
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@ Project outline

In this program, students are sent to the European research institutes where many female researchers have been raised
to national prominence. The aim of the program corresponds to the Third Phase of Basic Program for Sciences and
Technology that promotes the increase of newly hired female researchers’ ratio in natural science institutes to 25 % .
This three-step program is also targeted to establish a successful model of human resource development that shall be
prevailed in and out of our institute.

Three characteristics of the program are stated below.

1) This program is designed to broaden academic horizon of the students. In this program, students majoring in
physics or chemistry have to take subjects from related fields of their study.

2) The selected students will be enrolled in a support program in which they will take various courses such as language
training, presentation skills, crisis management and cross-cultural understanding to acquire basis of self-presentation and
global view.

3) In conjunction with the first step of this program in which master’s students will participate in the 1-semester or 4
months overseas training program, the second step, the overseas research program for doctoral students, will accomplish
its overall goal of effective human resource development. From experience during the first step of the program, students
will become aware of the importance of broadening their own views and may exert themselves at school work. In the
second step of the program, they will go further to develop their research work and write a thesis. Finally, they will enter

the workforce as the promising young women with global standpoint (The third step).
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@ Partner Universities and Institutions

Be the’ next Marie Curi

/_/\ Partner Universities and i'
MOther Of o et y

children

Noble lau
physics and

\_ Chemistry e

st

The French Research
Institute for Exploration
of the Sea(IFREMER)

The Bordeaux 1

Institutions

niversity of
trathclyde

__,'-_—Un1vers1ty of Wuppertal
and Marle Curie Un1vers1ty(PARIS VI’)

TNy Unwersnty of Strasbourg
I — -j- \ P Y e S

of Techn(ﬂogy

“Vienna Umvers‘lty ;

University
Name Department, faculty, etc. Place
Laboratory of Quantum Chemistry/ Institute Strasbur
1 | University of Strasbourg of Genetics and Molecular and Cellular 9
. France
Biology
N Department of Chemistry, Department of Wuppertal,
2| University of Wuppertal Physics, Department of Information Science | Germany
3 | Vienna University of Technology Institute of Applied Synthetic Chemistry strl?iz’
The City of Paris I'ndustrlal Ph¥5|cs Hydrodynamics and Mechanics Paris,
4 | and Chemistry Higher Educational Laborator France
Institution(ESPCI) /
5 | Montpellier 2 University Nanomaterials Laboratory Montpellier,
France
6 | University of Strathclyde Department of Physics SIKasgow,
7 French Research Institute Department of Information Systems and Brest,
for Exploitation of the Sea(IFREMER) | Marine Date (IDM) France
8 | Jozef Stefan Institute Theoretical Physics LJUlea.na'
Slovenia

9 | Institut Curie

Soft Matter Physics

Paris, France

University Pierre and Marie Curie

10 (PARIS VI)

Soft Matter Physics /J.L. Lions Laboratory

Paris, France

11 | The Bordeaux 1 University

European Institute of Chemical and Biology

Talence, France
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3 The International M. Sc. Programme "Computer Simulation in Science"
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Preparation of Atomically Flat Au (111) Surfaces from a Commercially Available Au (111) Disk

Using as a single crystal electrode substrate and/or as a substrate of an alkylthiol self-assembled monolayer
formation, atomically flat Au (111) single crystal surface has to be prepared. To prepare such atomically flat surface from
the commercially available Au (111) single crystal disks, the establishments of the cleaning and flattening processes of
the surface are essential and then the cleaning and flattening processes of the Au (111) single crystal surface before/after
the various treatments, such as a dipping into concentrated acid, an electrochemical polishing, and an annealing with a
flame or a furnace, were investigated with using atomic force microscopy (AFM), scanning electron microscopy (SEM),
and energy dispersive X-ray spectroscopy (EDX) techniques.

Figure 1 (a) shows an AFM image of the Au (111) surface as received. As it can be clearly seen, there are many
scars and holes, which maybe formed in the mechanical polishing and/or delivering. Moreover, small particles were
also observed on the surface. Figure 1 (b) shows an AFM image of the Au (111) surface after a flame anneling for one
minute. Most of scars and holes were disappeared and several gold monoatomic height steps and small terraces were
observed, indicating that the flame annealing is a good way to remove the scars and holes, namely to flatten the Au
surface. However, some small particles still remained on the surface.

In order to make clear the elements that such small particles consist of, SEM and EDX measurements were carried
out. Figure 2 (a) shows a SEM image of the Au (111) surface after a flame annealing. Many small particles were
observed on the surface as well as the AFM image of Fig. 1 (b) . However, monoatomic height steps and terraces were
not observed, due to the resolution limit of the SEM measurement, in Fig. 2 () . Figure 2 (b) shows EDX spectrum of
one of the particles that were observed in Fig. 2 (a) . Based on the EDX spectrum, the particles, which were observed in
Figs. 1 (b) and 2 (a) , consist of Si, O, C, and/or Au. These elements except for Au should have been left on the surface
in mechanical polishing, because they were used as polishing reagents during the mechanical polishing.

In order to remove these particles from the surface, the Au (111) disk was rinsed with conc. H2SO4, with a mixed
acid of conc. HNO3 and conc. HCIO4 (1 : 1), and with conc. HF, following to be annealed in the electric furnace at
900 °C under Ar atmosphere for one hour. Figure 3 (a) shows the AFM image after the treatments as described above.
As compared with the AFM image before the above treatments (Fig. 1 (b)) , number of monoatomic height steps and of
particles decreased and monoatomically flat terrace became larger. Moreover, number of steps and particles decreased
more and monoatomically flat terrace became much larger in the AFM image after the 24-hour anneling than that before.
It suggests that the longer the annealing period is, the flatter the surface becomes. Finally, the atomic image of Au (111)
(Fig. 3(c)) was obtained by expanding the AFM measurement scale of the terrace part in Fig. 3 (b).

In conclusion, atomically flat Au (111) surface can be prepared in the process that the commercially available Au
(111) disk is additionally treated with a flame anneling, washing with several acids, and annealing with electric furnace

under atmospheric control.
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(@) (b)
Figure 1. AFM images of a the Au (111) disk (a) as received and (b) after flame annealing.

(a) (b)
Figure 2. (a) SEM image of the Au (111) disk after flame annealing. (b) EDX spectrum of an impurity particle on the
Au (111) surface.

(@ (b) (©
Figure 3. AFM images of the Au (111) disk (a) after annealing for an hour, (b) after annealing for 24 hours, and (c)
expanded image of (b).
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The positive transcription elongation factor b (pTEF-b) is a hetero dimeric complex composed of cyclin-dependant
Kinese 9 and its regulator cyclinT1/T2. It stimulates transcription elongation by phosphorylation of serin 2 residus in
the carbox terminal domain of Polymerasell. 7SK RNA and HEXIM protein can antagonize transcription stimulation by
sequestering P-TEFb catalytically inactive ribonucleoprotein.

Human 7SK RNA functions as a repressor of transcription elongation. 7SK binds protein HEXIM1 (or HEXIM2) and
the resulting complex sequester P-TEFb into a large kinase-inactive regulatory complex.

On the other hand when not involved in pTEFb repression, 7SK has been shown to be bound by hnRNPs. It seems
that the minimal 7SK snRNP contains Larp7 (La related protein) and MePCE (a specific capping enzyme) . These
proteins maintain stability of 7SK, and help recruitment of other partners in the regulation mechanism. La related protein
Larp7 binds to the highly conserved 3'terminal U-rich stretch of 7SK RNA and is an integral part of the 7SK RNP.

I focused on the Larp7 protein and 7SK RNA interaction. The purpose of my study is to clarify how Larp7 makes

7SK stable. From structural view I am investigating this mechanism.

For crystallization of Larp7 (Homo sapience) , I designed the Larp7 protein construct. Larp7 is 582 amino acids
protein. Larp7 has homology with La protein (Fig 1) . At N terminal region, there are LAM domain and RRM1
domain, at C terminal region, there is RRM2. We made several constructs namely 1 to 228 of Larp7 (Larp7 1_228), 1 to
208 (Larp71 208) , and 28 to 208 (Larp7 28 208) (Fig 2) . On these constructs, we tested expression then purified. But

only Larp7N1_208 protein gave good quality protein.

I made a prediction structure of Larp7N1 208 using 3Djixaw then superimpose this structure and La protein. It

showed that Larp7 has additional N terminal loop and lack of some helix and sheet compare with La protein.

Fig 1 Fig 3

Fig 2



Protein

Larp7N1_208 is expressed with E.coli (BL21) and adsorbing with Ni-NTA beads and elute with buffer that contains
500 mM Imidazol. Then purified with SP column, and GF column using AKTA system.
After SP column, there are two peaks (Fig 4) . Fractions are collected separately and goes to GF column (Fig 5) . Each
peak has two peaks in GF column. First peak is aggregation of protein. Fractions of second peak are collected and
concentrate until about 10 mg/ml. The protein condition is followed by Dynamic light scattering (DSL) experiment

during protein concentration.

Fig 4 Fig 5
RNA

It is reported that Larp7 binds to 3' end of 7SK. Then we designed
HP4U RNA (hairpin4 of 7SK) (Fig 6).

We transcript this HP4U invitro and purified using gel and chromatography.

Binding assay and crystallization Fig 6

Using these Larp7N1_208 and HP4U, We did binding assay with Electrophoresis mobility shift assay,
Gel chromatography, Anisotropy, and Thermal shift assay. At the same time, we did crystallization
Larp7N1_208 and HP4U. I got crystal but not diffracted well. Further investigation is required to detect 3D
structure of Larp7N1_208.
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1. Introduction

The Rhone River is one of main input of sediment of the Gulf of Lions lying in the south of France. The sediment
is a source of the primary production, and it contains nutrient and pollutant from the land and human activities. In these
days, the satellite image processing to observe the ocean color is one of the most powerful tool to observe the plume
behavior. It is because the information contains the distribution of suspended particle matters (SPM) , which are seen
as the sediment input from the river cumulated around the river mouth. The satellite images of the distribution of SPM
derived from MODIS (the name of the satellite sensor which can observe the ocean color) , are used in this study. The
objective is to investigate the plume behavior of the Rhone River using satellite data analysis and describe the typical
events of the Rhone River plume.
2. Data and methods

2-1. Data sets

The data sets include river discharge, solid discharge, mass discharge, wind data (their locations are shown in
Fig. 1) and satellite images of SPM and
chlorophyll-a (CHL) distribution from
MODIS. The data from 2003 to 2009 are
analyzed.

2-2. Interpolation for satellite

images

The method to interpolate satellite
date is developed. First, to distinguish
the land not to be interpolated from the Fig. 1 The locations registered river discharge,
missing data to be interpolated, the land solid discharges and wind data.
mask is defined (Fig. 2).

Secondly, to interpolate all of the missing data of a certain day from satellite data of other days, the time
interpolation and the spatial interpolation are considered. The time interpolation is attempted by the average of the
valid pixels of images during before-after two days around the day with a weight function having Gaussian curve
chosen after various patterns of days and weight functions to calculate the average. After the time interpolation is

applied, there are times when the spatial interpolation is attempted by using a function supported by MATLAB. As the

Table 1

The examples of tested interpolation methods.

"Ti.me interpolation Spatial

Days [Weight f. linterpolation

+15 Constant Not used
[Linear Not used
G.f. (broad) Not used

+-b Constant Not used
G.f. (broad) Not used

+-2 G.f. (broad) [Used
G.f. (narrow) [Used

+-1 01 1 0.1l [Used

G.f. : Gaussian function Fig. 2 The interpolated satellite images by the selected

interpolation method with indications of SPM concentration.
Defined land mask is filled with grey.

..............



reference, the examples of tested interpolation methods are shown in Table 1.
Finally, the criterion, which is the percentage of valid data before the application of spatial interpolation, is
considered as a filter to eliminate the error-like interpolated images. 80 % is employed as the criterion.
To obtain the plume distribution to investigate the plume dynamics, the surface of the plume from interpolated
satellite images is obtained by using 3 kinds of threshold such as 3, 7 and 20 mg/1 from SPM distribution, respectively.
In the case with CHL, the threshold of 3, 7 and 10 mg/l are employed.
3. Results and discussion
The results are focused on SPM. The surface of the plume from SPM corresponds to the river discharge as shown in
Fig. 4. The river discharge conditions are classified into 3 parts: high for over 3,000 m3/s, medium for between 1,000 and
3,000 m3/s and low for under 1,000m3/s. According to Fig. 5, the interesting peaks can be found, as shown with arrows.
Both arrow 1 and 2 are corresponded to the high river discharge condition. However, the surface of the plume is not so
high for high river discharge condition in case with arrow 2. In addition, arrow 1 and 2 correspond to the wind conditions
of northwestern and southern strong winds, respectively. What happened exactly on the day can be observed by satellite
images as shown in Fig. 6. The strong southern wind effect is seen clearly and it is supposed that the southern strong

wind in high river discharge condition would induce a coastal jet in this area.

Fig. 4 The relationship between surface of the plume and Fig. 5 The time series of the surface of the plume in
the river discharge. 2008 with indication of classified river discharge level.
The circle of pink, orange and black are corresponded to
high, medium and low river discharge, respectively.

4. Conclusion

The interpolation method for satellite images
in this study works well to look for the event to be
interested in.

The typical plume behavior and its dynamics

can be described in detail by using satellite images.

Fig. 6 The satellite image of SPM on the day shown in Fig. 5
with an arrow 1(a) and arrow 2(b).
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Introduction

During my stay at Wuppertal university, | was belonging to theoretical particle physics group and joined a working
group working on mean-field approximation of 5-dimensional lattice gauge theory. There is a successful model named
Standard Model in particle physics. Although the standard Model explains almost all of the results of high energy
experiments, there are still some problems such as hierarchy problem. There are many efforts to solve these problems,
and many models as beyond the Standard Model. One of the models is extra-dimensional model.
5-dimensional gauge theory is one of the attractive extensions of the Standard Model. 5 dimensional gauge symmetry
keeps the higgs potential finite. It would be a solution of Hierarchy problem. Moreover the higgs potential might
cause a spontaneous symmetry breaking (Hosotani mechanism). However, 5 dimensional gauge theories are non-
renormalizable. Therefore, finite cut off is needed. Usually, finite cut off can not preserve gauge invariance. Only in the
lattice gauge theory you can take gauge invariant finite cut off. Lattice gauge theory is gauge theory on Euclidian space-

time that has been discretized into lattice. Gauge field is defined on the line of the lattice.

Set up of the model
We use following Wilson action for SU(N) gauge group.
Sw[U] = g [1 Z tr(1-U(p)) +v Z tr(1 — U(p))}
2N L 4d—p ad—p

Where U(p) is gauge variables. yis isotropy parameter and B is gauge coupling. The first term contains the effect
of plaguettes along the four—dimensional slices of the five-dimensional space-time and the second term contains the
effect of plaquettes along 5th dimension. The lattice space time is isotropic for y=1. When the numbers of lattice points
are same for all dimensions, the size of extra dimension is small with respect to the spatial length for y>1 and large for
v<l1. Here, we apply mean-field approximation. The expansion around the mean-field background becomes a better
approximation to the non-perturbative behavior of the system as number of dimensions increases. Therefore, mean-field
approximation method is expected to work well for extra-dimensional model.

In this set up for SU(2) with torus boundary condition, 4 observables were studied and the phase diagram was
showed by Irges and Knechtli in 2009. These 4 observables
are the potential along 4-dimensional hyperplane, the
potential along the extra dimension, 1st order Higgs mass
and Second order vector boson mass. There is dimensional
reduction by conpactification for y>>1. They showed that
there is additional dimensional reduction for y<I where the

continuum reduces 4-dimensional continuum theory.
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My work

In further study of this model, there are singularities at zero momentum in the calculation of observables.
One of the ways to remove these singularities for SU(2) is to introduce antiperiodic boundary condition.
During my stay at wuppertal university, I have studied 1st order higgs mass of periodic case and of anti-
periodic case to see antiperiodic boundary condition effect. I made one special dimension antiperiodic and
other dimensions periodic and compared with the case which all dimensions are periodic. Figure 1 is plot of
Ist order higgs mass as a function of inverse length of special dimension. For the case where all dimensions
have periodic boundary condition, the 1st order higgs mass does not depend on the length of special
dimension. Therefore it is plotted at 1/L=0. The line is

quadratic fit of higgs masses for antperiodic boundary condition. It shows the higgs mass for antipriodic

boundary condition corresponds to higgs mass for periodic boundary condition at L —oo.

Future works

We are also working on the orbifold boundary condition case. Orbifold is geometry which has Z2
projection in direction of 5th dimension. Orbifold boundary condition seems more attractive than torus
boundary condition. Hosotani mechanism might work for orbifold but not for torus. Especially, SU(3)
case is interesting. Due to the boundary condition, SU(3) gauge symmetry break to SU(2) cross U(1) on its
boundaries. And then spontaneous symmetry breaking might occur. This explicit breaking make higgs field
transform in the fundamental representation of SU(2). It seems to correspond with the Standard Model.
Monte Calro simulation on the orbifold for SU(2) have been done and It says there is spontaneous symmetry
breaking. Now, I am studying the phase diagram of this model analyzing static potentials in the mean-field

approximation. I also started working on a program for Monte Carlo simulation.

Figure 1 B =2.14, y=0.25
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Three-Dimensional Analysis of Lipid Vesicle Morphologies

Ai Sakashita, Department of Physics, Division of Advanced Sciences

Introduction
The function of many if not most cells and cell organelles depends on their shape. In order to
understand their workings, we should identify the factors and the mechanisms that determine the
shape of cells and cell organelles.
Some structural features of these biological
compartments can be understood in terms of simple
models, one of the most useful being the lipid
bilayer vesicle. Vesicles exhibit a large variety of
different shapes depending on their morphogenetic
parameters such as the surface-to-volume ratio
(Fig. 1). Vesicle shapes have been studied as a
simple model of cell organelles for a long time.
Fig. 1: Shape deformation pathway of a single-

component vesicle under osmotic pressure

Elastic theory of vesicles difference [1].

One of the most successful theories of their shapes is the so-called Area-difference-elasticity
(ADE) model [2]. The free energy of a lipid bilayer consists of the integrated local bending
elastic energy; r =(x/2xp(2H)yaa. Here k is the local bending rigidity. For a closed vesicle, the total
area A and total volume V are fixed. In this model, the energy of vesicle also includes the
non-local terme,. - (@ /20'aYaa-an ). Here AA and AA; are aa=20pdaq and sa =(N'-N)a. 2D is
the separation of the neutral surfaces of the monolayers, n- and n~ are the numbers of lipid
molecules in the outer and the inner monolayers, respectively, and a, is the lipid headgroup area.
In the bilayer-couple model, the ratio of the
non-local and the local bending constants, a, is
infinite and AA must be equal to AA,. AAq is then
a parameter of the model. For a closed vesicle,
the total area A and total volume V are fixed.
Then these constraints are enforced with
Lagrange multipliers >’ and P, which are playing
the role of surface tension and pressure,
respectively F=F +F_+xA+Pv . Vesicle shape is
determined by the minimization of this equation
and this model leads to several shapes discussed

below. After introducing this model, we describe
Fig. 2: Phase diagram of ADE model [2].
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its phase diagram. In this model, the minimal shapes depend on two dimensionless parameters.
One of this is the reduced volume v v=vi@=/3arazy*) and the other one is the reduced
monolayer area difference m /4az-aa /8:0r Where r -(as4z)". The phase diagram is shown in Fig.
2. It includes several types of axisymmetric shapes — pears, stomatocytes, prolate and oblate

Experimental and Image analysis

In the present study, we prepared giant vesicles from DOPC (dioleoylphosphati-dylcholine). First
we mix DOPC, chloroform, and TR-DHPE (Texas Red-dihexadeca-noylphosphoethanolamine),
which is a fluorescent dye. Then we dry this solution using gaseous nitrogen, and after incubation
in vacuum for 1 day, we hydrate the sample with pure water at room temperature. After that, we
put vesicles on a cover slide and add ~2 mM of sorbitol to control the osmotic pressure. The
vesicles are dispersed in water, and their positions fluctuate constantly. Thus we have to take
their picture as quickly as possible. This is done using a high-speed confocal laser scanning
microscope. After that, in order to extract the target vesicle surface, we developed a computer
program for image analysis. Firstly, we converted images to fluorescence intensity data. At this
stage, there were many vesicles around the target vesicle. Then we removed the non-target
vesicles and isolated the target. In order to obtain the vesicle surface, we projected a triangular
mesh onto the experimental data. The vesicle surface had a higher intensity than the adjacent
parts of image, thus we optimized the shape of the mesh using a Monte Carlo method so as to fit
it to the fluorescence distribution as closely as possible. The energy minimized by the Monte
Carlo method includes the bending energy of the surface and its potential energy which is
minimal when mesh points lie in the high-fluorescence region.

Results

Obtained vesicle surface, there were a lot of wrinkles in the surface mesh data, while the actual
vesicle had smooth surface. Thus at Jozef Stefan Institute, | triedto reproduce the smooth surface
using 3D image analysis software, “Surface Evolver [4]”, which is professional package to deal
with the 3D morphologies. | intended to merge the software with my program. After that |
calculated the geometrical parameters v and reduced area difference Aa; aa-aa/aR). Finally we
compared our results with theoretical predictions. Obtained experimental results support ADE
model.
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I have used the FD (Finite Difference) method for my study . However, it is not good to calculate the
approximation in 2 dimension or 3 dimension, because the error is big. So | want to apply FEM(Finite Element
Method) to my study instead of FD method.

Consider the equation d/dx u = f where the right hand side f is a given function. The Finite Element
approximation of the operator d/dx is based on a weak formulation. We consider the simplest one,

Liu(m]i"(m]dr = /ﬂ; fla)v(x)d

da

This is true for all test function v in an ad-hoc space of functions with compact support. One defines the standard
P~1 hat function X — ¢j (X)

pilae) =10 for = < (j — Az or & = (5 4+ 1) AT,
r— (j—1)Ax
wilz) = M for (1 — 1)Az < x < jA=z,
T
5 () = Wiﬁ for jAx <o < (§4+ 1A
T

@i ()

AT
(7 — 1]A:r (7 + 1)Ax

Figure 1.2: The hat function ¢j and its two neighbors, ¢j—1 and ¢j+1

The discrete Finite Element formulation writes

d .
f —upng(T)pi(z)dr = f flx)p;(x)dx, Wi
g dx E
Let assume that u may be approximated by uAx

uAr = D uipi

i Plugging into the discrete formulation, one gets

> ( [ i@, f:r]drr) w= [ F@re,@dn, V)

We set
aij = [o @i(x)p;(z)dz.

Elementary calculations show that
'

a5 =0 i< j— 2,
i, 5 = 0 i =3+ 2,
‘/U+W“'1 U—FU&r—rf
e = — = —,
I Az A FAY
\ Jaw —1 v — jAx ; 1
14 = -— dr = ——,
AT (i—1)Ax FAY FAY 2
/‘d %5 dz = 0
g = — dax =
| 4 g dx 2

Therefore the discrete equation takes the form
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Lemma?2 The discrete FEM approximation of d/dx is centered.

This result extends naturally to the space-time FEM approximation of ot u + aox u = 0. Define the hat functions in

the time variable

P (x) =10 for + < (n — 1)Ator t = (n + 1) AL,
Y () = - (n_i' LAt for (n — 1)AF < ¢ < nA¢,
W (x) = (r + ﬁ&t “t for nAt <t < (£ + 1)At

FAN?
We replace the exact solution u by a discrete function

ff (e + adeu) vz, t)dedt = 0, Vo
RJR

We replace the exact solution u by a discrete function

n'.r'_"'nx,.r‘_"'.t(m: t} = Zﬂ';{',nii-""i(m}@&m,(t}

.11

The discrete FEM writes
f f (Ostias, ar + adpung ar) pi(x)ih, (H)dedt = 0, Vi, n
R’ JR

Plugging the expansion in the previous equality, one gets

Z( [/ cw;cm}«eﬁmctua.ﬁ,aicmha-:nctnﬂ,ajfmh-ﬂ-,,,mdxdt) Wr=0, Vi
RJER

3.1
that is

E (/ (i jbmn + ab; ; (J'.m“n) u™ =0, Wi, n
R

g

derivative. The result is

TLJ'+ 1 — 'H.J'_ 1

2N = f.i'-! lvl.?

By definition

for i = 7,

= N

by = [ oula@)e; @)da = o
F = E] for i = 5 £+ 1,

. 0 fori =35 — 1,5.5 +1
we obtain the scheme
1 _ rn+1 2 mnt+1 1, mn+1 1_ mn—1 2 n—1 1_ mn—1
gl 1 + 3U; + Rl — gl — FH — U 1
At
1, m—1 2 1, 41 1, mn—1 2 T 1, ,mn+1

ta Ui+ T 31 T el —EWi—1 — FU—1 — gU; -1 0
, A7 = (.

This scheme is centered in time and space. It is also not explicit (one cannot compute u;-‘“
directly).
An intermediate procedure could be to use the FEM for the space derivative. The result is

S 1‘_3?'
+a
At “ AT

+1 T _ T
2 g Uy g —0

I use this scheme for my study.
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| studied about Finite Element Methods (FEM) and Finite Volume (FV) .Also,l continued to analyze NHM code. |

report on Finite Volume approximation.

The Finite Volume discretization is designed, , to integrate the equation in a cell. In dimension d = 3 this cell is a Volume,

and this is the reason of the denomination Finite Volume methods. It is possible to integrate in a space-time volume. But

for the sake of simplicity,

we apply this methodology only to the integration in space volume.

This is sufficient to present the basic idea. In dimension d = 1, I introduce the boundaries of cell j which are

tWo points #i-4 and 2t Asy =,y -2y,
is the length of cell

We begin with the formula
The first integral is

The quantity of fundamental interest in the FV methods is
_||"I~‘+’% u(t, x)dr.

r
R §
It is the mass (that is the total amount) of u in the cell.

The next step consists in defining the mean value of u in cell j at time 7tAf

f:-"",f u{nAf, x)dx

i
=

i Ax;

We notice that no approximation has been made at this stage.

Using an FD approximation of the operator f? one gets immediately the approximate formula

i
it

n+l
“j

Af

=
)

Fa+d
f ult, 2l = Az
LT

+ O{A).

This is true for a smooth u. So somehow there is no real difficulty for the time derivative.

Let us turn to the approximation of

/(”4 edou(nAt, 2)dr
7,3
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which is the core of the method. The idea is to integrate in the cell (i.e. the volume)

/’ 1+d adzu(nAt, x)dr = ﬂil(ﬂﬂﬁ,.‘l’:j_'_%) - m:(w_\t,:r:j_%).
4

The boundary quantity au{nif,x,, 1] is called the flux.

The fundamental question is now to approximate u(nAf, ;1]

by some combination of the mean values .
The usual choice is to upwind this choice accordingly to the sign of the velocity.

In the case a » 0, then we take

u(n.ﬁt,:r:j_'_%) = +O{Ax), g,

so we get
e afufnAt, z)de = ale] —u}_, )+ OfAz).
r
=3
Inserting these equations,
”_;L+1 - ”_':L n n
ﬂa:jT +afu} —uil,) = OlAx) + O(AL).

I modify these equations | had studied to NHM code, and try to draw an illustration.
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WFZe 32 hEHR 5 = Research report
Penetration of a flexible intruder into granular medium

Supervisor: Evelyne Kolb, PMMH, ESPCI, Paris, FRANCE

. Introduction and purpose of this research
My research was conducted within the granular group of PMMH at ESPCI in France. The idea of the project is to
elucidate the mechanisms of penetration of a flexible intruder (fibre) inside a granular medium. The drag force exerted on
the intruder can be a measure of jamming in the granular assembly. In addition, the path followed by the fibre crucially
depends on the distributions of defects (or pores) in the medium. The progression of the fibre induces reorganisation
of grains that in turn affects the drag force experienced by the flexible intruder and modifies its form. This coupling
and retroaction between flow and form are of particular interest from a physical point of view. It has acquired attention
only recently in the case of wind or water flow around flexible filaments or sheets. In nature this occurs very frequently
when a tree or a leaf changes its form and becomes more streamlined to reduce the drag force it

experiences.

Moreover the penetration of flexible objects inside granular materials is of primary importance
for applications like oil recovery. It is also linked to agricultural and soil science applications,
where the mechanisms of root growth under mechanical stresses are still under debate. The use
of sandy soils is an urgent issue in agriculture but the way that a plant root penetrates inside
the porosity of the sandy soil is still unknown unlike clay soils. Therefore the flexible intruder

penetration inside a model granular material is a first step to identify the main mechanisms.

Il. Experimental approach

The principle of the experimental setup was very similar to the one I used during my master degree
where [ studied drag friction on a rigid intruder inside a 2D granular flow. Here we used a flexible intruder
made of a thin elastic sheet and changed the material and the length of the flexible part to adjust the
flexural rigidity. The intruder penetrates into a one-layer horizontal granular bed (2D). The grains were a
mixture of two millimetric sizes of brass disks with a packing fraction of around 80%, thus forming a 2D
disordered granular medium close to the jamming. To make clear the mechanism of the interaction between
the reorganisations of the grains and the intruder deformation, we recorded successive images of the
penetration at a constant velocity. From the video and subsequent image analysis we obtained the intruder’
s shapes and displacements of all grains around it as the intruder penetrates inside the granular medium.

From this analysis we identified two successive regimes of penetration.
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Preparation of Atomically Flat Au(111) Surfaces from
a Commercially Available Au(111) Disk

International training program

Using as a single crystal electrode substrate and/or as a

after re po rt substrate of an alkylthiol self-assembled monolayer formation,
atomically flat Au(111) single crystal surface has to be
10/2009~9/2010 Vienna University of Technology prepared. ‘

To prepare such atomically flat surface from the commercially
available Au(111) single crystal disks, the establishments of
the cleaning and flattening processes of the surface are

Noriko UMEZAWA )
W: essential

Atomic Force Microscopy(AFM) Resultl AFM images

AFM instruments
(Left) AFM image of the Au(111) surface without any treatment(1 ym X 1 um). (a) topograph. (b) 3D.
(Middle) AMF image of the Au(111) surface after treatments (1 um x 1 pm). (a) topograph, (b) 3D.
(Right) AFM atomic image of the Au(111) surface atomically(10nm x 10nm). (a) topograph. (b) 3D.

Sights of Vienna Laboratory

Institute of Chemical Technologies and Analytics

Office

Prof. Gernot Friedbacher 4
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International Training Program

Strasbourg University
October 2010 ~ August 2011

Emiko Uchikawa

Projects

| RNA-Protein interactions |

Translation Transcription
Aminoacyl-tRNA + 1RNA LaRP7 + 7SK
synthetase

-

Threonyl-tRNA
synthetase

Crenarchaeal 1-'|'\r'eonyl-1'RNA syn‘l’hefa_se

Einding assay of ﬂrRS-I, ThrRS-2 g\d TRNATh

Aerophyrus pernix (Ap)
Sulfolobus tokodai (St)
Sulfolobus solfataricus(Ss) [ |

Prediction structure of StThrRS-1, StThrRS-2, ApThrRS-2(3Djixsaw)

Superimposition of Ap ThrRS-1(3A31)and £.co/i ThrRS-tRNAT

A, pernix  (Ap) S.tokodai (St)  S.solfataricus (Ss)

Intensity
StTRS1 +StTRS2 +RNA
StTRS2 HRNA
st1 not bind M
st2 strongly bind

St1+5t2  Almost same the result of 512

Electrophoretic mobility shift assay Crystallization
20 mM K-phosphate pH 7.4, StThrRS-2 tRNAT(E coli)
100 mM Nacl, 0.2 M (NH4),50,, 0.1 M Na(OAc ) pH 4.6, 25% PEG4000
mMDTT
4 degree

Summary

75K stabilization bx LaRP7

From co-expression
All ThrRS-1 ThrRS-2 make complex in vivo

From GF assay and EMSA
StThrRS-2 bound tRNAT"but S+ThrRS-1 did not bind with tRNAT

Perspective

EMSA assay and kinetic mesurement
with ThrRS-1 and ThrRS-2 with tRNAT(Ap,St,Ss)

Continue to reproduce the crystals of
StThrRS-2 and tRNAT(E coli and St)

Measure kd using ITC

How 75K is stabilized by LaRP7

}

X-ray crystallography
Biochemical assay

|

3D structure
Kinetic analysis

Protein and RNA preparation
(LaRP7N1_208 and HP4U)

LaRP7

RERES




LaRP7 and 75K Protein purification

LA RRM! _ RRM2

s o Expression
[ o s S — Sonication
:: e Purification Buffer Tris. Phosohat.
. . uffer Tris, Phosphate,
o e | Ni-chelating column o\ Nadl K¢l
[ em— - Addirives MgCl,, Detergent, Reducing agent

SP cation exchange | Buffer  Tris, Hepes
pH 7.2,74,76
. . Salt NaCl concentration
GF size separ‘a‘hon Additives MgCl2, Reducing agent

EDTA( for RNA),
(PDB ID 2VOD)

Associate with U-rich sequence

LaRP7 (Pol IIT transcript)

480 560
‘%ED Satisfied quality of protein

Concentration, polydispersity,
Unfolded region polydispersity

RNA purification Summary
— ———
Transcription in vitro HP4U HP4 [Mass spectrometry, SAXS and Thermal shift assay |
P == |aRP7 structure is more folded when RNA binds
Upu
“. dsDNA primer template | m—A S Anisotropy experiment and ITC experiment |
E" ==p HP4U with 3' OH is not strongly requirement for LaRP7
3'0H o a0 binding
o5 kd
2. Plasmid femplate R
(introduce ribozyme) 309 [EmMsA |
. == HP4U bound better than oligo
Cylic-phosphate — — s Additional binding site exist in Hairpin4 region
treatment treatment
- — v
Purification | EMSA Anisotropy |
Gel ==>| aRP7 full-length strongly binds HP4U than LaRP7N1_208
MonoQ (anion exchange) Even a part of 75K, LaRP7 full-length binds strongly
Thermal treatment == Additional binding site exist between LaRP7( C-terminal)
and HP4U
Exgerience
18 months studied in Ochanomizu University
18 months studied in Strasbourg University
Research work
Approach of research work in France
The PhD education system
Exchange opinion with foreign students
Acknowledgement
Ochanomizu University Strasbourg University -
Supervisor
Prof. KONNO Michiko Supervisor
Lab members Dr. Anne- Catherine DOCK-BREGEON
All members working with me
Fellowship and Opportunities Prof. Dino MORAS
Prof. TAKANO Keiko
Fellowship Lab members
IsPs Denise MARTINEZ ZAPIEN
YUASA Toshiko fellow ship Mr.  Alexandre DURAND
BOURSES DU All members in structural department
GOUVERNEMENT FRANCAIS Plate-forme technologique de Biologie Structurale et
% Genomique
[ —
REPUBLIGUE FRANCAISE

IRELRES 67 overeereenen



..............

L Biikad

?

Report for Wakate ITP

Contents

1. Research
1. Introduction
1. Region setting
2. Raw satellite images
2. Data and method
1. Data set
2. Interpolation proceedings for satellite images

Akiko Mano 3. Results
1. River discharge and plume surface
2. SPM distribution
4. Conclusion
2. Life
Research 1-1. Region setting

Title: SPM distribution of Rhone plume

68

1-2.Low quality of
raw satellite images

January, 2008 to February 1,2008
Suspended particle matters
MODIS/aqua

2-1. Data set

 River discharge, solid discharge
» Wind forcing

* Plume surface
» 2003 to 2009

RERES




2-2. Interpolation proceedings

* Regional setting and land mask

* Application interpolation method
— Deliberation of interpolation method
* Obtain interpolated images

River discharge and plume surface

4. SPM distribution

SPM CHL

Life

« Communication with a lot of researchers
» Difficulties of living in foreign countries
» Progression of research abilities

RERESR 69
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Outline
® Research life
Overseas Research
Bergische Universitit Wuppertal ® Introduction to Particle Physics
® Mean-field approximation

® five dimensional SU(2) lattice gauge

theory for torus
Kyoko Yoneyama

® QOutlook
overview of my stay in conference and school
Wuppertal
® [attice 2010
14, June~ 19, June in Italy
® Affiliation ® STRONGnet 2010
Bergische Universitaet Wuppertal 24, Aug.~ 27, Aug in Cyprus

Fachbereich C (Theoretische Physik)
theoretical particle physics group
® Period

26, March, 2010
~ 23, March, 2011

® Aurora school
20, Sep.~ 1, Oct.
at Trent in Italy

® Research theme

Lattice Mean-field Approximation of
Gauge-Higgs Unification

in collaboration with
prof. Francesco Knechtli and prof. Nikos Irges m
What 1s partlcle physics The problems of Standard Model
Aim of particle physics Although The Standard Model explains almost all of the results of high
to find out elementary particles and their interaction energy experiments, there are some problems.

eHierarchy problem

‘ Standard Model ‘ eno explanation of gravity
eStandard Model Neutrinos have no mass

proton K
uarl
atom electron q ete.
) QU
nucleus . . .
@ ‘ fundamental Interaction |::> supersymmetric models, Superstring theories,
neutron [Extra-dimensional models, etc.

eclectromagnetic interaction
@Y@ eweak interaction
estrong interaction

— 5-dimensional gauge theory

e 70 IRERRES S



Introduction to the model

® 5-dimensional gauge theory is one of the
possible extensions of the Standard Model.
— 5-d gauge symmetry keeps the Higgs potential finite

— Higgs potential might lead to the spontaneous symmetry
breaking (Hosotani mechanism)

® 5-dimensional gauge theories are trivial.
— In lattice theories, you can take gauge invariant
finite cut-off
® Mean-field method probes non-perturbative
regions of the phase diagram.

Lattice Gauge Theory

. Utz +0.p)
TV

Ulaw) lb'(«rrw-v) Gauge links
Ulz,p) € SU(N)

T U 2R

_— :Correspondence relation with continuum gauge theory -

Uz, p) = e Au(@) = —igAl, ()T,

Plaquette variables
U(p) = or{U (&, ))U (2 + o U (& + 0, )UT (2,0}
Wilson Action [Wilson, 1974]

8
Sw =gy XI: Re tr{1 —U(p)}

Mean-field approximation
[Drouffe and Zuber, 1983]

Partition function of an SU(N) gauge theory on lattice

Z = / DU e SwlV] V)gauge links U/ are replaced
by N x N complex matrices V'

, and Lagrange multipliers H
Z = /DV/DH@’S‘“[V'H]

Sefr = Sw[V]+u(H) + (1/N)Retr[V, H|

e—ult) /DU e~ (/N)Retr{UH}

Saddle point solution (background)

- u

V=—-—r—1_ =221
OH i v

= 0swlV] ‘ )

v

V-V1 H— H1 Sep¢[V, H] = minimal

five dimensional SU(2) lattice gauge

theory for torus

. [Irges and Knechtli, 2009]
Phase diagram

Wilson action
’75‘;‘» )= %[} 3 (1 UG) 44 3 (1 - U(y))}

id—p id—p

=1 ;The isotropic lattice

> 1 ;The size of the extra dimension is smaller than;
size of spatial dimension. H

<1 ;The size of the extra dimension is larger than !

«—2nd order phase transition line

[Irges and Knechtli, 2009]

five dimensional SU(2) lattice gauge
theory for torus

periodic - anti periodic boundary condition

Ist order higgs mass with periodic
boundary condition is correspond to
L — oo result.

Outlook

® Orbifold boundary condition to study
spontaneous symmetry breaking

orbifold b.c
SU(2) U)

Nothing (ongoing)

sU(3) b be ooy« U(1) —SB  p(1)2
. . (Hosotani mechanism)
® Monte Carlo simulation

SU(2) with orbifold for anisotropic case (have been done) |
[Irges and Knechtli]
SU(2) with orbifold for isotropic case(ongoing)
[Knechtli and Rago |

SU(2) with torus

SU(3) with orbifold
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Three-Dimensional Analysis
of Lipid Vesicle Morphologies

ITP presentation
Ai Sakashita
Imai laboratory, second-year master’s degree student
Department of Physics, Division of Advanced Sciences

Red Blood Cell and Vesicle

Normal shape

L]

SCIENCEPHOTOLIBLARY discocyte

Abnormal erythrocyte morphology

SCIENCEPHOTOLIBLARY stomatocyte

sphere

SCIENCEPHOTOLIBLARY M. wortis, in Soft Matter, 2008, 4.

Vesicle

i

DOPC [ —

~20um
Morphology of vesicle

M. Yanagisawa . ., ., 2008, 100, 148102

Theoretical model; ADE model

Area-difference-elasticity model
by S. Svetina (1992) A+
N
Constants A
*Area v N I o
*Volume
selastic energy D
Phase diagram

Bending energy of the vesicle
K 2 k, 2
Fur =5 $@HY dA 2 (da-2a,)
F'=6( \py+ZA+PV)=0
Reduced volume (dimensionless)

i
v= R,=(A/4r):

_v
(4z/3)R,’
Reduced area difference
N =N,

My =g DR

+1997,46,13

U. Seifert,

At Jozef Stefan Institute

1. Learn about how to use “Surface Evolver”.
2. Comparison between experimental and theoretical vesicle images
3. Bilayer-couple model’s theoretical analysis way.

4. International conference for liquid crystal at Ljubljana.

5. Visit other bio-membrane groups at Ljubljana University.

Results

At Jozef Stefan Institute, I try to reproduce the smooth surface using 3D image
analysis software, “Surface Evolver”, which is professional package to deal with
the 3D morphologies and I would like to merge the software with my program.
After that I calculate the geometrical parameters and reduced area difference
;= /(4 ). Finally we compare our results with theoretical predictions.

Conclusions
*We have computed reduced volume and reduce area difference

from experimental 3D images.
*Obtained experiment phase diagram well agrees with the ADE
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::::::::::::::::::::::7((1-;'/-/3/;‘_,7‘/;&;7";(1';-/55- S S XSS ENEENEINEINENT f(ﬂ‘/}‘é‘f/‘/faﬁf‘iﬂi/:‘:
What is inverse problem ?

® inverse problem
To determine the result from given cause

Identification problem for () [ @

curvilinear charge distribution la cause le processus le résultat

e inverse problem
To infer the cause from given result

Kaneko Lab.
Numakami Toshiko — =

M2 la cause le processus le résultat

Y N E EEEXEEEREEENEEEREEEEIEEEEERE f\,ﬂifl‘f;‘f/‘/faﬁf‘ﬁrl‘/ﬁi:
Well-posedness lll-posedness

Well-posed in the sense of Hadamard : When the direct problem
is very well-posed, the inverse problem

eexistence of solutions
becomes ill-posed.

suniqueness of solutions
Computation becomes unstable.

sstability (continuous dependence on data)
|:> Necessity of regularization.

Tikhonov regularization

Minimize :
Regularization parameter
::::::::::::::::::::::7((1-;'/-/3/;‘_,7‘/;&;7";(1';-/55- ::::::::::::::::::::::7((1-;'/-/3/;‘_,7‘/;&;7";(1';-/55-
Identification of shape Formulate Newton's Method(1)
Identify the shape of the curve 2 = f(z,y), Calculate the Fréchet derivative of the functional :

a uniformly charged rod.
® Electro-static potential at (&.1.¢) given by

. A
i ==L fudn
N ey P (Y (Y R

6] f] =
@ Assumep = 1,

® Observe atthe curve 2 = 1

ﬁ " VITE 41

—_—= (1 f)|0fd&dn
v e e a—a
Formulate Newton's method VeE=2+-n*+0- 77

.............. 74 RERLES




f(ffﬁf;‘f/‘/fffif_iff/:: ::::::::::::::::::::::7(6/-?/;‘,;7/;&;7‘;&/55.
Formulate Newton's Method(2) Formulate Newton's Method(3)
Inorderto solve F[f]—g=0

In order to moderate Newton's iteration,

we put F(f,+h) = F(f,)+ DEF(f.)[h] =g introduce the relaxation parameter w.

thus h = *DF(fn)il[F[fn} - g} fn = fn—l - (1 _W)A(fn—l)[an_1 - !]]
-'-fn+1 = fn - DF(fn>71[F[fn} - g}

Numerical experiment :
Select the initial value fo , and iterate like this.

As boundary is displaced by iteration,

for fi=fo— A(fo) " [Ffo — g] we adjust the ends by linear interpolation every time.
fi= fa= fi = A(f) T E S~ 9]

fn—l Lo fn = fn—l - A(fn—l)il[an—l - g]

origina|m0de|: f(rf/}‘éﬁ/fﬁwf‘irf/j: ::::::::::::::::::::::7(6/?/;‘#//&;7_;&/55.
initial guess The apartment where we have lived

first iteration 10 times iteration 20 times iteration 30 times iteration

We made a contact with the horner of this apartment for hire an
apartment for 2 months by e-mail.

Generally we can hire the furnished rooms in France.

There were completely daily necessities in this apartment.

40 times iteration 50 times iteration 60 times iteration 70 times iteration There were dishes, Cups, pans, pOtS , towels etc.
reguralized parameter : 0.01 , partition number : 8 , relaxzation parameter : 0.0

ﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁ ﬁﬁﬁﬁﬁﬁf(ﬂ;ﬁéﬁ/faﬁf;ff/:: ::::::::::::::::::::::7(6{/-?/;_,;7/;&;7:&&5-
We went to the university, sightseeing
l'université Pierre et Marie Curie

There are many beautiful
(Paris 6) place in France!

We have lived near the
university and center of

We studied at Jacques-Louis Lions Lab. the CitY-_ .
Monsieur Maday taught us. We visited some place in
He studies about numerical analysis, Paris in a holiday.

partial differential equations etc.

Monsieur Yvon Maday UPmC

18RI SORBONNE
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Numerical prediction

The atmosphere is governed the physical law

!

Numerical study of
Partial differential equation of dynamic meteorolog

Local weather phenomena
Observed data ~ Numerical prediction  Prediction result

model
. distribution — distribution )
Yoden Shie Air pressure,wind,|  Super computer L, Air pressure,wind
M2 tempreture Calculation program til";?srfl}r“ere
Kaneko lab. moisture Of atmosphere property Cyclone development
Lift and fall
Motivation of study Basic equation of model(1/3)
. Horizontal momentum equation
A super computer is needed d
Time evolution of horizontal wind (‘II. U)

to calculate the weather prediction in practice.
P P = convection +Coriolis +pressure gradient+friction

Recently with the improvement of PC’s
function ,a numerical experiment is

possible.
Vertical motion (hydrostatic equation)

® analysis of local weather phenomena
under the assumption of Hydrostatic equilibrium

Vertical pressure gradient force

using the non—hydrostatic model )
= gravity

Basic equation of model(2/3) Basic equation of model(3/3)
Thermodynamical equation

Time evolution of potential temperature

Continuity Equation
= convection+ diabatic effect

Time evolution of density [
=convection+convergence/divergence of density £

Transport equation of vapor

Time evolution  relative humidity q
= convection+ diabatic effect

Equation of state

H . M :external physical process

e 76 IRERRES S




Non-hydrostatic model(NHM)

For prediction in high resolution,
approximate accuracy is not good.
ex: meso—scale, micro—scale
Horizontal scale is same level
or less than to vertical scale
a

Relationship of the hydro—static equation

doesn't stand up

Non—hydrostatic model(NHM)

The hydrostatic equilibrium doesn’t assume

Vertical momentum equation

A cloud physical process treated strictly

Simulation of winter local winds
of Mt.Rokko

® Mt.Rokko Computational enviroment

Intel Core i7 860 2.8GHz
4Core
OS : Ubuntu 10.04

Imprimentation

*make mesh data above sea level following the model format
-forecast data from Japan Meteorological Business Support Center
= calculating domain

canter:34.75° N 135.20° E

grid: north,south, east and west 50 x 50

Horizontal resolution:400m

2-dimensional image 3-dimensional image

Imprimentation result

® Dec,31,2010

+from 3:00 to 12:00 -at 12:00

My life in Paris for 2 months
Stay : Oct 5 — Dec 5

Study in Universite Pierre and Marie Curie (H

+From PDE's to their numerical solution by finite element methods

(A theoretical introduction with a C++ implementation)
- Control and nonlinearity

- Introduction to methods of volumes finis

Teachers speak French or English

RERES



My life in Paris for 2 months

Temperature : low -5°C (Dec)

high 20°C (Oct) I had a valuable experience in Paris.

We rent and share a room. I am deeply grateful to our teachers

. and Ochanomizu Univercity.
make a cook in our room

On a holiday...

Sight seeing around Paris
Eat out with our friends

T2 11 BT v/ R — VKSR CHRIFHER

.............. 78 REHRLES
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Invited lecture in
English or French

Cooking club:
prepare a meal
in turn

Sometime a public defense for doctor’s degree
or a retirement party were hold on Friday

JBEREL 79 eeeevereen
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