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Control of spin-dependent transport behavior in a
strained granular film

Yang Caol, Tomoharu Uchiyamal, Kawakami Yoshihiro?, Hanae
kijima-Aoki?
! Frontier Research Institute for Interdisciplinary Science, > Research

Institute for Electromagnetic Materials, ° Department of Electrical
Engineering

1. Goals of the project

Actively tuning the spin-dependent transport properties of nanogranular film
materials using magnetic fields, is of increasing fundamental and technological interest.
Of typical examples are the tunneling magnetoresistance (TMR) and tunneling
magnetodielectric (TMD) properties [1-3]. The mechanism of both effects is the
spin-dependent tunneling of charge carriers via interactions with the matrix. We have
revealed the key role of intergranular spacing distribution in determining the transport
behavior. However, to regulate the intergranular spacing in a single film sample remain a
formidable challenge, which is critical to realize high response. In this project, we
introduce the strain engineering to artificially modify the intergranular spacing and thus
resulting in the variation of functional properties. This is an important theme for the two
reasons below:

First, understanding the tunneling transport behavior in strained granular films
allows us to explore and manipulate their spin-dependent transport properties. The TMR
effect, which refers to the change in electrical resistance depending on the relative
orientation of magnetic layers. By applying strain to the granular film, we can investigate
how the interplay between strain and magnetic interactions affects the TMR response.
This knowledge is essential for optimizing the performance of spintronic devices and
developing new flexoelectronics applications.

Second, strained granular films offer unique opportunities to engineering and control
their transport properties. By studying the TMR response of strained granular films, we
can gain insights into how strain affects the intergranular spacing distribution and
subsequently influences the spin-dependent tunneling of charge -carriers. This
understanding is crucial for tailoring the transport properties and achieving high TMR
and TMD values.

2. Methods

To achieve the research objectives of this project, we employed a deposition technique to
fabricate film samples on a Cu substrate. Copper was chosen as the substrate due to its
renowned properties of high ductility and excellent mechanical stability, which make it
ideal for applying strain to the granular film. Specifically, we utilized a magnetron
sputtering method to deposit Co-(MgF) nanogranular thin films onto both Cu and glass
substrates. During the deposition process, a Co target and an MgF2 target were
simultaneously subjected to RF magnetron sputtering. This co-sputtering procedure took
place at an argon (Ar) gas pressure of 0.2 Pa. By carefully controlling the sputtering
conditions, we ensured the successful synthesis of the desired nanogranular film
structures. To investigate the tunneling magnetoresistance (TMR) response of the film
samples, we employed a four-probe method for accurate measurement. This method
allows for precise electrical characterization by placing four separate probes at different
positions on the film, enabling the recording of TMR data. By employing this technique,
we aimed to gain insights into the spin-dependent charge transport behavior of the



nanogranular films and assess the impact of strain on their TMR properties.

3. Results and discussion

The transport properties of nanogranular films were investigated using a four-probe
method. These films consisted of nanometer-sized ferromagnetic Co granules dispersed in
a crystalline MgF2 matrix. Initially, the resistivity of the as-deposited film was measured
at approximately 250 GQ. Interestingly, when a magnetic field was applied, the
resistivity decreased, indicating the occurrence of spin-dependent charge transport. A
notable observation was made when the film sample was subjected to slight bending. The
resistivity increased significantly to around 1950 GQ, which is approximately eight times
higher than the pristine value. This increase in resistivity is believed to be due to the
bending-induced expansion of inter-granular spacing near the film surface. Upon
pressing the bended sample back to its original state, the resistivity returned to a similar
range as the pristine state. These results clearly demonstrate that both the resistivity
variation and spin-dependent charge transport behavior are strongly influenced by the
strain applied to the film surface. This suggests that strain plays a crucial role in
determining the relationship between the film's structure and its properties.
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Figure 1. Resistivity variation under the magnetic field in pristine and

4. Conclusions

Moving forward, future research efforts will focus on quantitatively investigating the
tunneling transport behavior under precisely applied strain. This will involve studying
the effects of controlled strain levels on the inter-granular spacing distribution and its
impact on spin-dependent tunneling. By precisely manipulating and characterizing the
strain-induced changes in the film, a more comprehensive understanding of the
structure-property relationship can be achieved. This knowledge will be crucial for
optimizing the performance of nanogranular films, particularly in the context of
spintronics and magnetic memory devices.
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1. Goals of the project

Quantum computers have the potential to speed up quantum computing, dynamic
simulations, and more. However, current quantum computers are noisy and have low
fidelity. Indeed, their simulation platforms have a limited number of qubits and consume
calculation time. For example, conventional computers can only simulate 30-50 qubits.

This project aims to develop a simulation platform capable of simulating large-scale
Hamiltonian systems with high accuracy and computational efficiency. The developed
simulation platform integrates the permutation invariant property of many-body systems,
which reduces system size and speeds up the calculation. It can be used as a library for
various computational tasks such as quantum measurement, quantum metrology, and
tomography. We also optimize the platform for high-performance computing
environments, leveraging techniques such as multicore processing and graphics
processing unit (GPU) to ensure that it can handle the computational demands of
large-scale simulations with low computational time.

2. Methods

We first build a source code using Python language and other libraries such as
Numpy and Scipy. It is developed based on tqix, a toolbox for quantum [1]. We use sparse
matrices to represent quantum
states and quantum gates. A sparse
matrix only contains non-zero
elements, thus allowing saving
memorization and calculation time.
Besides, we apply the permutation
invariant property and thus reduce
the system's whole space to an
effective (smaller) space. We also
include the experimental noise into
the package to simulate the actual
situation of quantum systems.
Details about the package and
tutorial can be found in the
Application Programming Interface
(APD [2].

After successfully building the source code, we benchmark it. We run the
benchmarking circuits with different quantum gates and compare the execution time
with other existing codes such as Qiskit IBM), Criq (Google), Pennylane (Xanadu), and
other similar codes. We later apply the code to investigate the dynamic of many-body
systems. We also apply the code to construct a quantum algorithm and investigate the
ground state and the dynamic evolution of various many-body systems in condensed
matter physics.

W Wislcome ta boj's documentation!

Welcome to tgix's documentation!

Contents

Figure 1: The developed large-scale simulation
package in the project.



3. Results and discussion

The main result is an open-source quantum simulator that is scalable with many
qubits. The library provides valuable tools for generating and executing quantum circuits.
Other computational tools, including measurement-result simulation, derivation over
quantum circuits, expectation-value evaluation, and computation of fidelity and distance,
are also embedded into the library. For example, in Figure 2 we show a simple illustration
of the program to simulate a given system's dynamics and measurement results.

from tgix import =
from tgix.pis import +
import numpy as np

N = 50 #parti =

c_{_,—c:lrLutN‘ foreat -5l
go.RN(-np.pi/2,np.pi/4} #apr 3

prob = go.measure{num shots=1000) #meas

psi = gc.state {isps t
pei = gc.state.toarray() #full

Figure 2: A tutorial code and its simulation results.

The developed library has two important features: (1) Assist a large number of
particles with the collective processes of the ensemble. (2) Assist fast simulation with
parallelizing multi-core processors and Graphics Processing Units (GPUs).

In terms of applications, it is a practical tool for the simulation of collective phenomena
at a large scale with low computational cost and promising applications in many-body
quantum dynamics. We illustrate applications on quantum squeezing and quantum
phase transition. For example, in Figure 3 we show the spin-squeezing parameters and
the corresponding Husimi visualization for different cases including one-axis twisting
(OAT), two-axis twisting (TNT), and twist-and-turn (TAT) [2
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Figure 3: Squeezing parameters (left) and the Husimi visualization (right).
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We further apply the code to investigate
the quantum phase transition (QPT), such
as the change in the ground state phases
under the variation of magnetic fields. We
consider the Lipkin-Meshkov-Glick (LMG)
model for an ensemble spins system
interacting through a spin-spin
infinite-range exchange A and exposing
under an effective transverse field A. Using
the developed program, we observe the
QPT when changing the magnetic field, as
shown in Figure 4.
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Figure 4: Quantum phase transition.



4., Conclusions

We developed an object-oriented library for large-scale simulation of quantum
dynamical systems. We applied the collective process in the ensemble of qubits and thus
reduced the dimension of the whole system. The library allows for simulating quantum
dynamics with collective states and collective operators. Furthermore, it integrates
parallelizing multi-core processors and Graphics Processing Units, making it run faster.
We finally showed two representative applications on quantum squeezing and quantum
phase transition.

In the future, we will use the code for various research problems: (1) Generating
squeezing and entanglement ansatzes for enhancing quantum metrology. (2) Simulating
open systems with both Markovian and non-Markovian processes. (3) Investigating the
ultimate limits in quantum measurements. (4) Constructing various algorithms for
quantum computing, i.e., quantum error correction.
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Theoretical analysis of the role of neutral molecules in
metal hydride ionic conductors

Hao Li! and Kazuaki Kisu?

1Advanced Institute for Materials Research (AIMR), 2Institute for
Materials Research (IMR),

1. Goals of the project

Lithium-ion battery is one of the most widely used choices for electrical storage devices.
However, they are unlikely to meet large-scale performance and cost requirements.
Because of that, “beyond Li-ion” represents an alternative to the usual Li-ion batteries. In
this regard, closotype complex hydrides (CTCHs) arise as a class of promising solid-state
battery electrolytes due to their relatively facile cation diffusion compared to many other
materials. This material has raised broad interest in the materials community in the last
decade (Chem. Rev., 2021, 121, 1623). Recent experimental studies showed that adding
neutral molecules into the lattice of CTCHs in the synthetic process can significantly
promote the cation diffusion in the material lattice, which promotes the battery
performance (Chem. Sci., 2019, 10, 587-593). However, how these neutral molecules
promote the cation rate was not well-explained. The lack of these insights significantly
hampers the development of solid-state batteries. Motivated by this, three key questions
need to be addressed to provide understandings and design guidelines for CTCHs:

Question 1 How do neutral molecules exist in the lattice of CTMHs?
Question 2 How do neutral molecules promote the cation diffusion of CTMHs?
Question 3 How to rationally design high-performance CTMHs for solid-state batteries?

To address these three questions, cation diffusions of various CTCHs were analyzed by a
workflow combining i) a global optimization strategy based on a genetic algorithm, which
will allow for identifying stable crystal phases of CTCHs, ii) ab initio kinetics and
molecular dynamics simulations for cation diffusion, iii) robust structure-performance
relationships that can precisely predict the divalent CTCH performance. Without relying
on any experimental information beforehand, this integrated theoretical strategy can not
only predict structural information that are comparable to experiments, but also predict
almost identical activation energies compared to experimental observations.

2. Methods

For Question 1 A crystal structure prediction method based on an evolutionary algorithm
was used for elucidating the CTCH structures. This algorithm is widely used in
environmental (Nature, 2004, 430, 445) and materials science (J. Chem. Phys, 2006, 124,
244704), and our calculations showed that it successfully identifies the structure of
CTCHs with different numbers of water molecules in the lattice. The structural
optimization process will start from a set of structures, called “population”, and evolves
them using “evolutionary selection”. This evolutionary selection follows an optimization
approach where the new population is generated until the criteria of convergency is
obtained. This optimization procedure has been implemented in an open-source software
called USPEX (Chem. Phys. Comms., 2006, 175, 713).

For Question 2 The activation energy of cation diffusion was evaluated using the biased



molecular dynamics (i.e., metadynamics, MetaD). Considering the structure size and
complexity of CTCHs, regular AIMD simulations are too computationally impeditive to be
used. Meanwhile, conventional high-temperature AIMD simulations usually fail to
capture the diffusion barrier due to the low intrinsic mobility of divalent systems. MetaD
is an alternative to circumvent this problem and obtain the activation energies based on
density functional theory (DFT) calculations.

For Question 3 Structure-performance relations of various CTCHs were identified. This
method has been successfully applied for electrocatalysis (Nat. Chem., 2009, 1, 37), and it
1s a systematic way to combine theory and experiments for materials design. However,
related analytical strategies were rarely explored in solid-state batteries.

3. Results and discussion
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Figure 1 Correlation analyses between the diffusion activation energies of CTCHs and
various descriptors. (a) Feature analysis with the calculated coefficient of determination
(R?) for the considered properties against the activation energy, Ea. Values in the diagonal
represent linear regression (Ea. vs. {Pi}), and other values represent multiple linear
regression (Ea vs. {Pi, Pi}). (b) Linear regression of Ea vs. anion distance {d} (c-d) Multiple
linear regression showing higher R2. Black, red, and blue data in (b-d) represent Mg-, Zn-,
and Ca-CTCHs systems, respectively. Green-edged circles represent the values obtained
using experimental data. Red and pink shaded areas represent 98% of confidence and the
prediction bands.

In this project, we analyzed the series of MBi2H12 nH20, where M={Mg, Zn, and Ca} and
n=12, 3, 6, 7, 8, 9, 10, and 12}. The obtained results were able to identify several linear
correlations between Ea and various chemical/physical properties. The selected nine
properties include anion distance (d), atomic radius (ratm), number of waters (n), Pauling
electronegativity (X), atomic number of the system (Z), formation energy (F), the volume
of unit cell per formula unit (V), the binding energy of cation cluster [M(H20)x] (bo), and
the binding energy of moving ion (bm). As depicted in Figure 1, single and multiple linear
regressions were performed to fit the function for E. vs. {P;, 1 =0, 1,---,8)} and E. vs. {P;, P;,
@G, j =0, 1,---,8), i#j}, where Pi and Pj are the ith and jth properties, and the coefficient of
determination (R2) of various factors were determined to assess the performance of the
fitting. Ea vs. {d}, {X}, {n}, and {rawm} present the R2 of 0.861, 0.855, 0.851, and 0.830,
respectively. They all present the points out of 98% of the interval of confidence (red



shaded areas in the plots). Differently, the “Ea vs. d” plot shows the highest R2 and all the
points are within the interval of confidence (Figure 1b), showing that d is an attractive
descriptor to predict the activation energies. However, acquiring the anion distance d lies
on either theoretical calculations or complicated experimental measurements. In this
sense, it would be more important to identify the descriptors that do not depend on
experimental measurements or are easily calculated. Motivated by this, a series of
multiple linear regressions were tested following the equation E.=aiPi1+asPs+b (where P;
represents the selected properties, and ai and b represent the fitted parameters). All
combinations of {P1, P2} are shown in Figure 1a. As a result, {X, ratwm/ leads to the best
fitting with the R2 of 0.934. This linear correlation does not depend on any results from
experiments or expensive DFT calculations, and that it provides the possibility of
describing the cation diffusion barriers of CTCMs with only two simple descriptors.
Furthermore, these linear correlations have excellent agreement with the available
experiments for hydrated divalent CTCHs (Figure 1b and 1d, green-edged circles),
showing its strong predictive power for new CTCHs.

4. Conclusions

In summary, in this project funded by the Ensemble Grant for Early Career Researchers
2022, we have proposed an efficient workflow to explore the performance trends of the
ionic conductivity of divalent CTCH electrolytes. Based on the workflow, we identified the
key factors that affect the divalent CTCH performance based on structure-performance
relationship analyses. This method can, in principle, be applied to the analyses of
different types of solid-state electrolyte systems with structures too complicated to be
measured by experimental characterizations. The identified structure-performance
relationships will also aid in the rational design of low-cost and effective ASSBs.

5. Publication, presentation, awards, and patents

Egon Campos dos Santos, Ryuhei Sato, Kazuaki Kisu, Kartik Sau, Xue Jia, Fangling
Yang, Shin-ichi Orimo*, and Hao Li*, “Explore the Ionic Conductivity Trends on Divalent
Closo-type Complex Hydride Electrolytes”, 2023, Submitted and Under Review.

6. Application for other grants

Received: (2023 Ensemble Continuation Grant, Explore the Performance of Closo-type
Metal Hydride Electrolytes with Large-size Neutral Molecules, PI: Hao Li, 1 Million JPY)

7. Expenses

Items Amount (JPY) Details

Equipment 500,000 PC and related equipment for the computational
research and data analysis in this project

Supplies

Travel expense Date, place, purpose

Personnel expense

Other
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From child to child From child to teacher
Saito et al. (2023)
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Wearable autonomous health monitoring system, that is
fully bendable and stretchable.

Joerg Froemell:3, Sven Stauss?, Gildas Diguet3, Yuanyuan Guo*

IAIMR, 2IMRAM, 3uSIC, *FRIS

1. Goals of the project

To enable wearable systems to detect anomalies/events in the movements of persons we
develop key devices and technologies. As such system should be worn for a long time on
the body, it must be light, stretchable/bendable, with power source and thin at the same
time. The flexible fibers under development can be used for electro-chemical sensing, but
also as flexible carrier for the mechanical sensor. Moreover, the thin, flexible form factor
will enable more facile integration into textiles or direct attachment to the body, without
restraining him or making him/her feel uncomfortable. The proposed solution consists in
the development of a new type of a wearable device that allows to monitor the motion
patterns of a patient and analyze them continuously. To realize such a system several
important scientific problems were targeted: A thin, bendable transducer, that can sense
mechanical stimuli in high sensitivity, using magnetic amorphous metal, and a stretchable,
bendable, thin power source, to enable easier integration with garments or enable direct
attachment to the skin.

2. Methods

For the envisioned system to work as planned it must be fully bendable. It is planned to
use polymer fibers/substrate as carrier for the sensing film. The main objectives for the
battery component of the monitoring system is the further optimization of the functional
materials, 1.e. increasing the stability of the elastic inks used for the fabrication of the
batteries, and the 3D printing process. In addition, it is planned to investigate the effect
of external influences such as mechanical stress on the battery performance. The future
plan of stretchable elastic fiber is pointing to the direction of weaving into clothes as
functional textile together with integrated circuit (IC) to facilitate information processing
and communication.

The mechanical sensing is based on the SI- effect. [1] Two different approaches for the
mechanical sensing were followed:

A) Thin film coating of a sensing layer on a flexible substrate

A flexible PI substrate is laminated on a glass carrier to support the mechanical stability
during the fabrication process. For the design of the flexible device it was decided to create
a cantilever with metal layers on both sides of a cantilever. The bottom and top layers
were connected in series. In this way during bending the top part experience tensile stress
and the bottom part compressive stress and the effect is compensated. This allows for a
simple prototype structure. The metal layer can be formed just on one side and by bending
and folding (Figure 1) the sensing metal layer can be used on both sides. Since sputtering
is needed only on one side and no electric vias are needed, the device has a chance to be
low cost.

To obtain a large length of the metal layer (= higher sensitivity) a meander design was
chosen.



1) Resist coating 2) Metal sputtering 3) Lift-off

4) Pl removal from carrier 5) Fix on PCB 6) Fill with PU foam
[

Figure 1’ Fabrication concept of flexible sensor structure

B) Integration of a wire of sensing material into flexible fibers

In a fiber, made by thermal drawing, wires of magnetic material are integrated during the
fabrication process. The wires are symmetric to the center of the fiber, so that during
bending one fiber is under compressive stress, and the other one under tensile stress. The
effect was tested with magnetic materials and Cu as reference.
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Figure 2: Concept of integrating SI sensing wires into thermally drawn fibers

The electrical sensing was done by aptamer immobilization on CNT composites (Figure 3).
The CNT composites were integrated in thermally drawn fibers in a similar way as the
wires in Figure 2.
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Figure 3 Concept of aptamer based electrochemical sensing

To show the feasibility of stretchable batteries prototypes of hydrogel based, 3D printed
batteries were made and mechanically (stretching) and electrically tested.

3. Results and discussion

Mechanical sensing A)

We successfully integrated a novel magnetic thin film bending/stretching sensing element
based on the Stress-Impedance Effect. Additionally, we were able to conceive a model to

understand the mechanical-magnetic interaction of the sensor film. [2]
The prototype device was placed on a tensile/compression tester to apply different loads.



To confirm the device can successfully work under bending condition it was checked
whether the electric signal resulting from the bending, and the signal resulting from force
application can be separated. First the device was bended by applying a load to its end.
During the bending the impedance was recorded. The result is shown in Figure 4. In a
certain frequency, 376 MHz, the impedance is steadily decreasing with further bending.
Afterwards the bended shape was fixed and a force was applied (pushed) at the bended
device (Figure 5). Now the impedance at a different frequency (95 MHz) steadily increased
with force. The bending and the pushing on the bended device resulted in signals at
different frequencies. It shows the reason for impedance change can be understood by
comparing the signal at different frequencies. Additional it could be shown, that even in
bended condition, the device can still sense force. Therefore, we confirmed the possibility
of a bendable force sensor on flexible substrate.
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Figure 4° Measurement of the sensor in bending
mode: bending moment measured at 376 MHz

Figure 5 Measurement of the sensor in
compression mode: force signal measured at
95kHz

Mechanical sensing B)
To measure the electrical impedance of the wire, s i
a Frequency Response Analyzer PSM 1735, from = -
Newtons4th Ltd, was used in LCR mode. The .= - o

electrodes were clamped directly onto the wires. @ == S e
This setup was used for both the Magneto : 2 )
Impedance and Stress Impedance L rtele o w w bk kb W
characterization. To have a clearer picture of the N - M. |
behavior with bending, the impedance ratio B is " " f;’;’

represented in Figure 6 versus the bending
angle with 2 different magnetic materials for e, X
the fibers. In case of CoSiB the bending angle .
and direction can be understood. BT

Figure 6° Impedance ratio of the 2 integrated
wires under different bending angles.

Leveraging the thermal drawing process, we fabricated a microelectronic fiber for
multiplexed sweat sensing. The fibers were functionalized with sensing membranes,
which could successfully detect electrolytes and metabolites in the artificial sweat [3].

Prototypes of bendable/stretchable MnO2 | Zn batteries whose electrodes were fabricated



using a dual nozzle 3D printing system and using a stretchable substrate (polyurethane)
were realized. When activated in artificial sweat, the batteries showed an initial output
voltage of ~1.6 V. Stretching tests showed a mechanical stability of more than 300%.

4. Conclusions

Microelectronic fibers for multiplexed sweat sensing
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Figure 6° Demonstrated bendable fiber with multi-sensing
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McGarr’s model vcear 2014

Basic idea o
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All injected fluid changes to seismic - runce RAT2
moment based on elastic theory _ o Ry e
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Simplified form (A=G, u=0.6)
XMo = 2GAV

Upper limit to seismic moment
(GR law, b=1)

Mo,,,.. = GAV
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SEismogeniC index Shapiro+, TLE, 2010

Basic idea Observed seismogenic index

Injected fluid can migrate as diffusion process, and S en am o _awo
cause the number of earthqueake that follows GR law — E;‘S‘;,.?"_‘ﬂ_
Seismogenic index e = J
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Seismogenic index (cite specific empirical value)

High Basel: 0.5~1 (crystalline rock, active tectonics)
Moderate Soultz: -4~-1 (crystalline rock, less active tectonics)

Low hydraulic fracturing case: -9~-4.5 (sedimentary rock, calm tectonics)
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Seismogenic index: 0.5 was the observed maximum value, -2 was minimum value in EGS
Darcy's law and Cubic law: ini. dP=140 MPa (well oriented Pp), ini. dP=70 MPa (hydrostatic)

Plausible range of estimated fluid volume: 10%-10% m3



Duration of fluid storage

HEL 7= .5&'#' é‘ :TF-I’ — B The background H20 flux under the NE Japan
a o i arc from hydrous melt (Kimura+, GCA, 2014).
E - ~13 t/yr/m of the arc length
ﬁ20
= o The H20 fluxes in the upper crustal fossil
b 1 magma chambers (Amanda+, Geofluids, 2019)
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Entries: [1, 2, 3, 4, 5, o, 7, 8, 9, 10, 11, 13, 14, 15, 16,
17, 18, 19, 20, 21, 23, 25, 28, 29, 31, 33] (26 in total)
Random seed:

3328922384685780924223003444097241387041554684534517140

Result
Selected entries: [1, 2, 3, 5, 7, 8, 9, 10, 11, 16, 17, 18,
21, 23, 25]



[7 v & 23ER%4T 5 Python = — F : https://ideone.com/IrZVK5]

import random

import platform

assert platform.python_version()[0:3] == "3.7", "Python version 3.7 must be used."

# The number of selections

NUM_SELECTED =15

# Entry numbers that passed the screening process (example is shown)
ENTRIES=11,2,3,4,5,6,7,8,9,10, 11, 13, 14, 15, 16, 17, 18, 19, 20, 21, 23, 25, 28, 29, 31, 33]
assert NUM_SELECTED < len(ENTRIES), "Selection must happen"

# Block hashes from certain block heights that were previously announced:

# Below is the example by block heights 629530-629534.

hashes = [
0x00000000000000000006F349A A480F67A2B603496DA07FDOF566680293B2D3E4,
0x0000000000000000000E4BF1CA971D88B29D31B84751 AE6BDFSF2F5F25ESD99E,
0x00000000000000000003A91B8D6D37940269AE8DE9219176DCD6BA448CE0ACTS,
0x0000000000000000000137A2AC232E19D2163A4A28B2F1F49CCD35052579451E,
0x00000000000000000008A17371CO0F62112227C28B83DD88C5218CAD648484E7F,

seed = sum(hashes)
random.seed(seed)

print("Entries:", ENTRIES, "(%d in total)" % len(ENTRIES)) print("Random seed: %d" % seed)
print()

number_order = sorted(random.sample(ENTRIES, len(ENTRIES))[0:NUM_SELECTED])

print("Result")

print("Selected entries:", number_order)
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Call for Proposals: Ensemble Grants for Early Career Researchers 2023

Kaoru Maruta
Professor
Chairperson of Tohoku University Research Institutes’ Director Meeting

Director of Institute of Fluid Science, Tohoku University

Yuki Kanda
Assistant Professor
Leader of Tohoku University Research Institutes' Ensemble Project Working Group

Institute of Fluid Science, Tohoku University

The Ensemble Project for Early Career Researchers in Tohoku University will fund joint
research groups consisting of researchers from several departments in order to promote
collaboration among early career researchers in Tohoku University. The grants are intended to
support budding academic research projects that are created through interdepartmental

collaboration based on free individual ideas.

Proposals are invited to encourage new research start-ups or attempts at new developments that
broaden the scope of existing research. Early career researchers are welcome to apply, but those
who participate in the research group as co-investigators are not required to have any status, as
long as they meet the requirements for affiliation described in the guidelines. We welcome
applications based on new ideas and perspectives (not only the content of research, but also the

use of facilities in other departments to improve research efficiency).



Application guidelines

1. Period of research
From June 1, 2023 (scheduled) to March 31, 2024.

2. What is funded
We will provide research funds up to 500,000 yen for about seventeen projects. After a certain
period of time, the grants will be distributed to the departments of the Alliance of Research

Institutes and Centers, Tohoku University.

3. Eligible research projects
Collaborative research between multiple departments. The grants are open to research in all

fields. Interdisciplinary research is not a prerequisite.

4. Eligible applicants
Applicants (principal investigators) should be postdocs, research assistants, assistant professors,

lecturers, and associate professors (including special appointments) who belong to each
department of the Alliance of Research Institutes and Centers, Tohoku University. We especially
welcome applications from early career researchers. Co-investigators other than the principal
investigator are not subject to any restrictions on job title or status, but they are not eligible if it
is clear that the group in more than one department will no longer be included in the majority of
the research period due to graduation or completion of the course.

e Herein, the “Alliance of Research Institutes and Centers” refers to Institute for Materials
Research (IMR), Institute of Development, Aging, and Cancer (IDAC), Institute of Fluid
Science (IFS), Research Institute of Electrical Communication (RIEC), Institute of
Multidisciplinary Research for Advanced Materials (IMRAM), International Research Institute
of Disaster Science (IRIDeS), Center for Northeast Asian Studies (CNEAS), Frontier Research
for Interdisciplinary Sciences (FRIS), Advanced Institute for Materials Research (AIMR),
Research Center for Electron Photon Science (ELPH), and New Industry Creation Hatchery
Center (NICHe), International Center for Synchrotron Radiation Innovation Smart (hereinafter
the same).

¢ In the case of concurrently serving or concurrently serving (including the mentoring system of
the Interdisciplinary Research Institute), it is not considered to be more than one department
by itself, even if you are a member of a group with researchers belonging to a department of
the Alliance of Research Institutes and Centers, Tohoku University, which is your main activity

base. Please refer to “Supplementary material 1 Details of Research Group” and carefully



ensure your research members.

The applicant (principal investigator) must be able to use the university's budget management
system at one of the above departments.

Only one application per person (including the principal investigator and co-investigator) is
allowed.

If it is difficult to determine whether the composition of the members of the applicant's
representative/associate is eligible for the application, please check with the Young Ensemble

Project Working Group (WG) well in advance of the deadline.

. Selection process

In order to discover budding research and support various researches, we will screen the content

of researches as a working group, and about 15 research projects will be randomly selected. After

the random selection, the decision will be officially approved by the Tohoku University Research

Institutes’ Director Meeting. Applications that fall under any of the following categories will not

be accepted for screening.

e Applications that do not meet the eligibility and requirement in this guideline.

» The member composition does not correspond to multiple departments. If the applicant is
unable to make a clear judgment by himself/herself, please check with the WG well in
advance of the deadline.

» The applicant is not a postdoctoral researcher, assistant professor, assistant professor, lecturer,
or associate professor (including specially-appointed/specified professor) belonging to one
of the departments of the Alliance of Research Institutes and Centers.

» The application is more than two pages long.

» Applications that are identical or very similar to previously awarded proposals. If you are
applying for a research proposal that may be judged to be similar to your own previously
accepted research, please indicate the differences from your previous proposal in the
"Differences from previously accepted proposals"” section of the application form.

» Applications that do not show the minimum research content.

» Applications without justification in the necessary expense breakdown

6. Continuation of research in the next fiscal year

We will conduct a peer review at a symposium to be held around February 2024 by all

participants and invited faculty members, and select two or three proposals for continuation in the

next fiscal year (April 2024-March 2025, with a maximum research grant of 1,000,000 yen) in

April 2023. The same proposal can be continued for up to one year (one year of new proposal

plus one year of continuation).



7. Application form and submission
Please prepare the application form using the distributed application form, convert it to PDF,
and the prepared application should be submitted by the principal investigator using the web form

below by the deadline. Submissions in a different format or overdue will not be accepted.

https://forms.gle/QBfuAIMSnGNXz5w;j7
Deadline: Friday, June 2, 2023

8. Reporting

At the end of the research period, the grant awardees are required to submit a report of their
research results in the prescribed format (the contents of the report are available on the website
of the Ensemble Project for internal use only). They are also invited to present their research ideas
and results at a symposium to be held during this fiscal year. When you publish your results,
please indicate that they were supported by this program.

Please note that if you do not submit an achievement report or make a presentation at the

workshop, you will have a disadvantage in judging continuing research and next grants.

9. Change affiliated institution of the representative or co-researchers

If the affiliation of the representative or co-researchers changes during the research period,
please contact Tohoku University Research Institutes' Ensemble Project Working Group as soon
as possible. Please hesitate to apply if you have already known that the affiliation of the

representative or co-researchers will change during the research period before the application.

10. Management

You are expected to conduct your research in accordance with all the rules and instructions of
the university and your department regarding safety and health management, network
management, prevention of research fraud, and legal compliance. Please note that we will

discontinue the support if it is judged that you have deviated from the above.

11. Notes
In the event of discrepancy between the English version and the Japanese version of the

application guidelines, the Japanese version shall prevail.

If you have any questions about the application guidelines, please contact us.
Tohoku University Research Institutes' Ensemble Project Working Group

ensemble secretariat [at] grp.tohoku.ac.jp



(Supplementary material 1) Details of research group

The research group must consist of the researcher affiliated with the departments of “Alliance of
Research Institutes and Centers, Tohoku University” as the principal investigator and the
researcher(s) from multiple departments within Tohoku University. If the principal activity
departments of all members are same, it is not considered as a multi-departmental group. If they meet
the above criteria, members from other universities may be included. There is no limit to the number

of members.

Examples of research group

NG OK
Principal investigator Principal investigator
(RIEC) (RIEC)
€.8. . . . .
Co-1investigatorl Co-investigatorl
(RIEC) (IMR)
The group is not composed of The group is composed of
Reason
multiple departments. multiple departments.
NG OK
Principal investigator Principal investigator
(RIEC) (RIEC)
€.8. . . . .
Co-1investigatorl Co-investigatorl
(RIEC) (Graduate School of Engineering)




Co-investigator2 Co-investigator2
(Other university) (Other university)
The group is not composed of The group is composed of
Reason multiple departments in multiple departments in
Tohoku University. Tohoku University.
NG

Principal investigator

(RIEC)

Co-investigatorl (IMR, RIEC)

©& >¢The principal activity departments is RIEC
Co-investigator2 (AIMR, RIEC)
>¢The principal activity departments is RIEC
The principal activity departments of all members are same, and the group is not
Reason

composed of multiple departments in Tohoku University.

The case of research group members affiliated with FRIS

The project working group consider that the “mentor department” of researchers affiliated



with FRIS is as principal activity departments. Please note that even if their mentor departments

are different, groups consisting of researchers belonging to only FRIS are not eligible.

NG

Principal investigator (FRIS)

e.g. #*¢The mentor department is Graduate School of Engineering

Co-investigator] (Graduate School of Engineering)

Reason The group is not composed of multiple departments.

NG

Principal investigator (FRIS)

2¢The mentor department is Graduate School of Engineering

e.g.
Co-investigator1 (FRIS)

»¢The mentor department is Graduate School of Science

Reason The group is not composed of multiple departments.




How to prepare the application

The application form should be one or two pages.

1. Research group
e The research group should be composed of faculty, researchers, and technical staff members
belonging to multiple departments of Tohoku University (research institutes, centers,
graduate schools, etc.). In addition to the above, external members may be included as co-
investigators. Please add © in front of the principal investigator's name.
e If the department to which you belong and the department in which you are mainly active
are different (e.g., if you hold concurrent positions in multiple departments), please list both

the department to which you belong and the department in which you are mainly active.

2. Research expenses breakdown
e Research expenses are limited to equipment, supplies, travel expenses, honoraria, and
personnel expenses necessary to carry out this research. (Expenditures that are considered

appropriate for running a laboratory or for other research projects are not allowed.

3. Plan of research
e [f you are applying for a research proposal that may be judged to be similar to your own
previously accepted research, please indicate the differences from your previous proposal in
the "Differences from previously accepted proposals" section of the application form.

e Please describe the plan for one year, not assuming continuation.

4. Other research grant applications
o This grant does not restrict duplicate applications with other research funds, but if there are

restrictions on other research funds, please apply with consideration.



Procedures for random selection of proposals

1. All applications will be assigned entry numbers 1, 2, 3, ..., N, starting from 1 and increasing by 1,
in the order in which the applications are received.

e The entry number will be assigned at the time the application is first submitted, even if the

application is resubmitted within the period or withdrawn after submission.

e The entry number will be notified to the applicant at the time of acceptance or closing of the call.

2. Screening of applications will be done by the WG based on the application guidelines. The WG
determines M, the number of proposals to be adopted (M ~15). If the number of proposals that pass
the screening does not significantly exceed 15, all proposals may be accepted after adjusting the
amount. The screening and the decision on the number of proposals to be adopted will be made by

June &, 2023.

3. The entry numbers of the applications that passed the screening will be randomly ranked using the
attached Python script (Python 3.7), and the top M applications will be accepted.

3.1.  Let the sum of the block hashes of the first five blocks in the Bitcoin blockchain after 8:00
a.m. (Japan time) on June 9, 2023, be the random seed S. Initialize the random number with
random. seed(S).

3.2.  Prepare a list ENTRIES with the entry numbers in ascending order.

3.3.  Shuffle the order of the presentation numbers ENTRIES by number order =
random.sample (ENTRIES, len (ENTRIES)).

3.4. Inthe order of number order, M proposals will be accepted.

4. The list of entry numbers that have passed the screening in 2. and the random number seed used in

3.1 will be made public when the approved proposals are decided and notified.



Notes

1. A new Bitcoin block is created approximately every 10 minutes. Each time a block is created, the

block height is increased by one, and the block-specific hash value (a 32-byte number) is determined.

The block hash value is suitable as a random seed for random selection because it has the following

properties

e [t is very difficult to know the block hash to be generated in the future and to set it to the desired

value (virtually impossible due to the cost of tens of millions of yen). Therefore, it is (virtually)

impossible to predict or manipulate the results of random selection before the deadline.

e Once the block hash is determined, its value can be obtained by anyone. Therefore, anyone can

verify later that the random selection process is not fraudulent or erroneous by using a random

seed calculated from the block hash value.

2. The attached Python script shows an example of using "the sum of five block hashes of bitcoin
block height 629530-629534" as a random seed.
e The block hash value can be obtained from https://explorer.btc.com/btc/block/[block height] (e.g.,
for block height 629530, see https://explorer.btc.com/btc/block/629530).

e When you run the Python script, you will get the following results. As long as the random number

seed is the same, the same result is obtained no matter how many times the script is run.

Entries: [1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 11, 13, 14, 15, 16, 17,
18, 19, 20, 21, 23, 25, 28, 29, 31, 33] (26 in total)
Random seed:

3328922384685780924223003444097241387041554684534517140

Result
Selected entries: [1, 2, 3, 5, 7, 8, 9, 10, 11, 1le¢, 17, 18, 21, 23,
25]


https://explorer.btc.com/btc/block/629530

Python script for random selection : https://ideone.com/IrZVK5

import random

import platform

assert platform.python_version()[0:3] == "3.7", "Python version 3.7 must be used."

# The number of selections

NUM_SELECTED =15

# Entry numbers that passed the screening process (example is shown)
ENTRIES=11,2,3,4,5,6,7,8,9,10, 11, 13, 14, 15, 16, 17, 18, 19, 20, 21, 23, 25, 28, 29, 31, 33]
assert NUM_SELECTED < len(ENTRIES), "Selection must happen"

# Block hashes from certain block heights that were previously announced:

# Below is the example by block heights 629530-629534.

hashes = [
0x00000000000000000006F349A A480F67A2B603496DA07FDOF566680293B2D3E4,
0x0000000000000000000E4BF1CA971D88B29D31B84751 AE6BDFSF2F5F25ESD99E,
0x00000000000000000003A91B8D6D37940269AE8DE9219176DCD6BA448CE0ACTS,
0x0000000000000000000137A2AC232E19D2163A4A28B2F1F49CCD35052579451E,
0x00000000000000000008A17371CO0F62112227C28B83DD88C5218CAD648484E7F,

seed = sum(hashes)
random.seed(seed)

print("Entries:", ENTRIES, "(%d in total)" % len(ENTRIES)) print("Random seed: %d" % seed)
print()

number_order = sorted(random.sample(ENTRIES, len(ENTRIES))[0:NUM_SELECTED])

print("Result")

print("Selected entries:", number_order)


https://ideone.com/IrZVK5

Ensemble Grants for Early Career Researchers 2023 Application Form

Principal
investigator

Name E-mail

Project title

Requested budget | 0,000 yen

Research group

(Principal investigator

Name Affiliation, job title, Principal activity Role in the proposed project
department (if you are concurrently

d co-investigat .
and co-investigators) engaged in other departments):

© principal Ex. : Taro Wakate (IFS)
investigator

co-investigator | Ax. - Hanako Huchi (FRIS - IMR)
(Principal activity department : IMR)

Budget Equipment: yen (the name of equipment)
breakdown Supplies expense: yen (details)
Travel expense: yen (schedule, purpose)
Personnel expense: yen (details)
Other: yen (details)

The application form should be one to two pages long. Please be concise, adjusting the space for each section as
appropriate. Please delete the notes in blue italics and convert to PDF for submission.

[Background and purpose of the joint research]

(Figures and tables may be used.)

[Research plan and methods]
(Figures and tables may be used. The research period is from June 2023 (tentative) to March 2024)

[ Differences from previously accepted proposals]
(For applications that may be considered similar to the applicant’s previously accepted Ensemble Grants for Early
Career Researchers, please describe the differences in the current application.)
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Call for Proposals: Ensemble Continuation Grants for Early Career Researchers 2024

Kaoru Maruta
Professor
Chairperson of Tohoku University Research Institutes’ Director Meeting

Director of Institute of Fluid Science, Tohoku University

Yuki Kanda
Assistant Professor
Leader of Tohoku University Research Institutes' Ensemble Project Working Group

Institute of Fluid Science, Tohoku University

The Ensemble Project for Early Career Researchers in Tohoku University will provide research
grants “Ensemble Continuation Grants for Early Career Researchers 2024 to promote joint
research between several departments, mainly among early career researchers affiliated with the
“Alliance of Research Institutes and Centers, Tohoku University”. The “Ensemble Continuation
Grants for Early Career Researchers 2024” provides grants for ongoing research that is expected
to develop further, based on the budding research proposal “Ensemble Grants for Early Career
Researchers”. In addition, the research groups that were unfortunately not selected for the
“Ensemble Grants for Early Career Researchers” by random selection may also apply if the
research proposals are expected to develop further. We welcome applications from early career
researchers, but we also welcome researchers regardless of their status if their affiliation meets
the requirements in the application guidelines. We look forward to receiving your active

application.



Application Guidelines

1. Period of research
From April 1, 2024 (scheduled) to March 31, 2025.

2. What is funded?
We will provide research funds up to 1,000,000 yen for about two projects. The grants will be
distributed to the departments, which the principal investigator belongs, from New Industry

Creation Hatchery Center.

3. Selection process
At a review meeting to be held online on February 16, 2023, a decision will be made by vote.

For details, please refer to “(Supplementary material 2) Review meeting”.

4. Eligible research projects

Research proposals conducted by research groups that fulfill either of the following two
conditions are eligible.

Research groups that were selected for the “Ensemble Grants for Early Career Researchers”
in FY2022 or FY2023.

Research groups that were not selected in the random drawing for the “Ensemble Grants
for Early Career Researchers” in FY2022 or FY2023. (excluding groups that did not pass
the screening process).

In addition to meeting the above criteria, the research group must be expected to further develop
or expand the scope of the research theme from the research proposal application of “Ensemble
Grants for Early Career Researchers”. Research proposals in all fields are eligible, but
interdisciplinary or interdisciplinary research is not required. The research project that has already
been funded by other grants is not eligible. Only one application per person, including the

principal investigator and co-investigator, will be accepted.

5. Eligible principal investigator

Principal investigators should be postdocs, research associates, assistant professors, assistant
professors, lecturers, and associate professors (including specially-appointed/special appointees)
affiliated with the departments of “Alliance of Research Institutes and Centers, Tohoku
University”. Herein, the departments of “Alliance of Research Institutes and Centers, Tohoku
University” are as follows.

Institute for Materials Research (IMR)



Institute of Development Aging, and Cancer (IDAC)
Institute of Fluid Science (IFS)
Research Institute of Electrical Communication (RIEC)
Institute of Multidisciplinary Research for Advanced Materials IMRAM)
International Research Institute of Disaster Science (IRIDeS)
Center for Northeast Asian Studies (CNEAS)
Frontier Research for Interdisciplinary Sciences (FRIS)
Advanced Institute for Materials Research (AIMR)
Research Center for Electron Photon Science (ELPH)
New Industry Creation Hatchery Center (NICHe)
International Center for Synchrotron Radiation Innovation Smart
The principal investigator must be able to use the budget management system at one of the

above departments.

6. Research group

New members can be added to the research group which you applied for the “Ensemble Grants
for Early Career Researchers”. It is also acceptable if some members leave the group, as long as
the main members remain. The reason for the change of members should be stated in the
application.

If your proposal was screened out in when you applied for the “Ensemble Grants for Early
Career Researchers”, you are also eligible to apply for this “Ensemble Continuation Grants for
Early Career Researchers 2024”. If there are any changes in members, please refer to
“(Supplementary material 3) Details of Research Group” and carefully ensure your research
members. If you are not sure whether your research group is eligible to apply or not, please contact

to the Project Working Group in advance of the deadline.

7. Application form and submission
The application form must be completed in the prescribed format and converted to PDF format.
Please submit the application form by the deadline from the URL below. For details of the

application form, please refer to “(Supplementary material 1) How to fill out the application form”.

https://forms.gle/ZGkwCCWPgUTGjt6U7

Deadline: January 31, 2024

8. Report of results

After the research period, you will be required to submit a report of results. The deadline for


https://forms.gle/ZGkwCCWPgUTGjt6U7

submission is scheduled for the end of May 2024. The report will be published on the website. In
addition, the applicants will be required to present the research progress and results at a workshop
scheduled to be held during the FY2024. When you publish your results, you should mention that
your work was supported by the “Ensemble Continuation Grants for Early Career Researchers
2024”.

9. Management

You are required to conduct your research in accordance with all regulations and guidance
provided by the Tohoku University and your department regarding health and safety management,
network management, prevention of research misconduct, compliance with laws and regulations,

and so on. If any deviations from these rules are found, the support will be terminated.

10. Contact us
Ensemble Project for Early Career Researchers in Tohoku University Working Group

Email: ensemble secretariat [at] grp.tohoku.ac.jp



(Supplementary material 1) How to fill out the application form

The application form should be one or two pages.
The This application will be made available as an abstract to all participants in the review
meeting.

Please delete the italicized blue text when submitting.

1. Research subject
The research subject should be brief and understandable your research. There is no page limit

for this item.

2. Research group

Please list the names, affiliations, and positions of the principal investigator and co-
Investigator(s). Increase/decrease the “co-researcher” column as necessary. If you are
concurrently engaged in other departments due to dual appointments or concurrent positions,
please be sure to list them in the “Affiliation and position (if you are concurrently engaged in other
departments)”. For members affiliated with Frontier Research for Interdisciplinary Sciences
(FRIS), please indicate the department of the mentor in the same column. If the member belongs
to more than one department, please list the main department in which you reside in the “Principal
activity department (if you are concurrently engaged in other departments)” section. There is no page

limit for this item.

3. Research project

Based on the application for the “Ensemble Grants for Early Career Researchers”, please
provide the background, details, and progress of the research you have conducted to date. Please
explain the need to assemble a team and the responsibilities of each member. If there have been
any changes in the members of the research group since you applied for the “Ensemble Grants
for Early Career Researchers”, please explain the reasons in this section. Moreover, describe the
research plan, methods, and expected results of the research to be conducted under this grant. If
you have already received other research funding for a similar research project, please explain the
differences between this application and the previous one in the appropriate section. The

maximum length of this item is 2 pages. You may use figures and tables (color is acceptable).

4. Budget
Research expenses should be divided into the following categories: equipment, supplies, travel,

honorarium/personnel expenses, and other expenses, and enter the amount and breakdown for



each category. The expenses are limited to those necessary for the execution of this research in
the following categories. Only those expenses that are necessary for the execution of this research
should be included. Expenses for laboratory operations or expenses that are considered
appropriate to be recorded as expenses for other research funds are not acceptable. There is no

page limit for this item.



(Supplementary material 2) Review meeting

The review meeting will be held as follows.

1.

The review meeting

Date: February 16, 2023

Venue: Online (The Zoom URL will be informed to participants)
Deadline for application: January 31, 2023

Deadline for registration: February 14, 2023

2. Method of presentation

The application form will be made available to all participants in advance.
Each proposals have 30 minutes (20 minutes for presentation + 10 minutes for Q&A).

Presenters must be either principal investigator or co-investigator

3. How to vote

The review will be conducted by voting, and voting rights will be given to: (1) Ensemble
project committee members, (2) principal investigator or co-researcher who applied for
the continuing project, and (3) faculty members in the department of the applicant who
applied for this assignment.

Principal investigators and co-researchers are not allowed to vote for their own research
proposals.

Attendees of all presentations are eligible to vote (attendees will be identified for each
presentation.).

One vote per research group is obligatory (regardless of whether the voter is the principal
investigator or co-investigators). Research groups that do not vote, their application will
not be cancelled. Please note that votes cannot be cancelled if more than one vote is cast

within a research group.



(Supplementary material 3) Details of research group

The research group must consist of the researcher affiliated with the departments of “Alliance of
Research Institutes and Centers, Tohoku University” as the principal investigator and the
researcher(s) from multiple departments within Tohoku University. If the principal activity
departments of all members are same, it is not considered as a multi-departmental group. If they meet
the above criteria, members from other universities may be included. There is no limit to the number

of members.

Examples of research group

NG OK
Principal investigator Principal investigator
(RIEC) (RIEC)
€.8. . . . .
Co-1investigatorl Co-investigatorl
(RIEC) (IMR)
The group is not composed of The group is composed of
Reason
multiple departments. multiple departments.
NG OK
Principal investigator Principal investigator
(RIEC) (RIEC)
€.8. . . . .
Co-1investigatorl Co-investigatorl
(RIEC) (Graduate School of Engineering)




Co-investigator2 Co-investigator2
(Other university) (Other university)
The group is not composed of The group is composed of
Reason multiple departments in multiple departments in
Tohoku University. Tohoku University.
NG

Principal investigator

(RIEC)

Co-investigatorl (IMR, RIEC)

©& >¢The principal activity departments is RIEC
Co-investigator2 (AIMR, RIEC)
>¢The principal activity departments is RIEC
The principal activity departments of all members are same, and the group is not
Reason

composed of multiple departments in Tohoku University.

The case of research group members affiliated with FRIS

The project working group consider that the “mentor department” of researchers affiliated



with FRIS is as principal activity departments. Please note that even if their mentor departments

are different, groups consisting of researchers belonging to only FRIS are not eligible.

NG

Principal investigator (FRIS)

e.g. #*¢The mentor department is Graduate School of Engineering

Co-investigator] (Graduate School of Engineering)

Reason The group is not composed of multiple departments.

NG

Principal investigator (FRIS)

2¢The mentor department is Graduate School of Engineering

e.g.
Co-investigator1 (FRIS)

»¢The mentor department is Graduate School of Science

Reason The group is not composed of multiple departments.




Application for Ensemble Continuation Grants for Early Career Researchers 2024

Research
subject

B Research group

Name:

Affiliation and position:

Principal

Investigator | Affiliation and position (if you are concurrently engaged in other departments):

Principal activity department (if you are concurrently engaged in other departments):

Name:

Affiliation and position:
Co-

investigator | Affiliation and position (if you are concurrently engaged in other departments):

Principal activity department (if you are concurrently engaged in other departments):

Name:

Affiliation and position:
Co-

investigator | A ffiliation and position (if you are concurrently engaged in other departments):

Principal activity department (if you are concurrently engaged in other departments):




B Research project
[Research background, details, and progress of the previous research]

[ The need to assemble a team and responsibilities of each member)

[Research plan, methods, and expected results of the research to be conducted under this grant]



B Budget

Expense item

Amount
[JPY]

Details

Equipment
expense

Supplies expense

Travel expense

Honorarium/personnel
expense

Other

Total amount
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2023. 5. 12 (Fri.)

12:30-13:00 Registration
13:00-13:10 Welcome Greeting (Prof. Kaoru Maruta, IFS)
13:10-13:20 Introduction
Invited lecture 1
13:20-13:50 ol Dr. Yusuke Mukuhira (IFS, Assistant Professor)
13:50-14:00 Break
] ] Poster Session (1)
14:00-15:30 *Odd numbers (No. 1,3, 5 ...)
15:30-15:40 Break + Photo Session
] ] Poster Session (2)
15:40-17:10 *Even numbers (No. 2, 4,6 ...)
17:10-17:20 Break
Invited lecture 2
17:20-17:50 -2 Dr. Yoshitaka Koseki (IMRAM, Assistant Professor)
17:50-18:10 Poster Award, Closing Remarks
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Call for Abstracts
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December 13, 2023 (Wed)

12:30-13:00 Registration
13:00-13:10 Welcome Greeting (Prof. Kaoru Maruta, IFS)
13:10-13:20 Introduction

. . Invited lecture 1
1320300 2 Dr. Ryo Saito (IRIDeS, Assistant Professor)
13:50-14:00 Break

; ; Poster Session (1)
- “Odd numbers (No. 1, 3,5 ...)
15:30-15:40 Break & Photo Session

. . Poster Session (2)
L *Even numbers (No. 2, 4,6 ...)
17:10-17:20 Break

i . Invited lecture 2
120500 b Dr. Hao Li (AIMR, Associate Professor)
17:50-18:10 Poster Award, Closing Remarks
18:10-20:00 Banquet
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