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Investigating Mechanisms and Mitigating Strategies for
Hydrogen Boil-off in Cryogenic Storage Systems
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1. Goals of the project

(Serif 11pt)

This research project addresses the critical challenge of hydrogen boil-off in cryogenic
storage systems. Hydrogen, despite its promise as a sustainable energy carrier, faces
significant storage challenges. When stored in liquid form at -252.87°C,! unavoidable
heat ingress causes hydrogen to vaporize and escape, resulting in substantial energy
losses (3-15% per day) and safety concerns.? Current insulation technologies have proven
inadequate to manage this phenomenon effectively.

Metal-Organic Frameworks (MOFs) were targeted as a solution due to their unique
structural and adsorptive properties.? These nanoporous materials offer controlled
hydrogen adsorption/desorption, tunable pore architecture, and extremely high surface
areas that can potentially stabilize hydrogen molecules against thermal fluctuations that
drive boil-off.# Their modular nature allows for precise engineering specifically optimized
for hydrogen storage applications.

The project aimed to investigate Mn-triazolate MOF structures® for hydrogen adsorption
at cryogenic temperatures, quantify their effectiveness in reducing boil-off rates, and
establish design principles for practical hydrogen storage applications. By addressing this
technological barrier, the research contributes to making hydrogen a more viable option
for clean energy storage and transportation.

2. Methods
Paste figures and tables (if any) into the section (Serif 11pt)

To accomplish the project goals, the following experimental approaches were employed.

Material Synthesis and Characterization

Metal-Organic Frameworks were synthesized using a hydrothermal method, using
starting materials included metal salts (MnCl,) and 1,2,3-triazole organic ligands. The
as-synthesized MOF's were characterized using multiple analytical techniques: Scanning
Electron Microscopy (SEM), X-Ray Diffraction (XRD), and Fourier Transform Infrared
Spectroscopy (FT-IR).

Hydrogen Adsorption Measurements

Hydrogen adsorption properties were investigated using a custom-built experimental
setup. Pressure Measurement: Pressure gauges monitored the system during hydrogen
adsorption and desorption. Comparative Testing: Measurements were performed on both
empty containers and containers filled with MOF samples. Multiple Temperature Points:
Adsorption isotherms were collected at various temperatures (20 K, 40 K, and 77 K) to
understand temperature-dependent adsorption behavior.



3. Results and discussion
Paste figures and tables (if any) into the section (Serif 11pt)
Material Characterization Results

Characterization confirmed successful synthesis of Mn-triazolate MOF structures. a)
SEM showed uniform crystalline morphology, b) XRD patterns matched theoretical
calculations with sharp peaks indicating high crystallinity, and ¢) FTIR spectra (1800-400
cm™) confirmed metal-nitrogen coordination comparable to Zn(ta), analog.
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Hydrogen Adsorption Properties

Hydrogen uptake was temperature-dependent: 15 wt% at 20 K, 12 wt% at 40 K, and 6
wt% at 77 K. MOF-filled tanks achieved 68% of liquid hydrogen volumetric capacity. Most
significantly, MOF-based systems reduced boil-off losses to approximately 40% of
conventional rates (3-15% per day) through controlled adsorption/desorption processes.
These results demonstrate that MOF's effectively mitigate hydrogen boil-off through their
dual adsorption-insulation functionality, suggesting potential for revolutionary
advancements in cryogenic storage.

The results highlight the promise of MOFs and silica aerogels in mitigating hydrogen
boil-off. MOFs, with their tunable pore architectures, offer a dual function of adsorption
and insulation, while aerogels provide unmatched thermal resistance. The combination of
these materials could lead to revolutionary advancements in cryogenic storage systems.

4. Conclusions

This research demonstrated the effectiveness of Metal-Organic Frameworks, particularly
Mn-triazolate structures, in addressing hydrogen boil-off in cryogenic storage systems.
Our MOF-based systems achieved up to 68% of liquid hydrogen volumetric capacity while
reducing boil-off losses to approximately 40% of conventional values. The Mn-triazolate
MOF exhibited an optimal balance of hydrogen capacity and thermal stability, with
controlled desorption characteristics that enhanced storage duration. These findings
suggest that MOF-enhanced cryogenic storage systems could significantly improve the
economic viability and safety of hydrogen storage, contributing to broader adoption of
hydrogen in clean energy applications. Future work will focus on optimizing pore
architecture, investigating alternative metal-ligand combinations, and testing under
real-world conditions.
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Disclose the pH-dependent surface state for transition
metal carbides towards oxygen evolution reaction

Principal investigator and co-investigators (serif, 12 pt)
Heng Liu', Chao Gai®

Affiliation (12 pt)
' AIMR, *Department of Applied Chemistry, School of Engineering

1. Goals of the project

(Serif 11pt)

This proposed project is dedicated to addressing the key questions listed above of TMCs
for OER and paving an avenue for developing promising TMCs catalysts with the following
three purposes:

Purpose I: Probe the surface states of TMCs under OER conditions across various pH
ranges, by combining DFT calculations and experimental surface-sensitive
characterizations. This can provide a clear picture of TMC structures under OER and an
accurate prerequisite for the subsequent analyses.

Purpose 2°Determine the adsorbate scaling relations and analyze the pH-dependent OER
activity of TMCs, which enables us to derive the pH- and potential-dependent microkinetic
models for TMCs.

Purpose 3 Determine the accuracy of the derived surface state and models by
benchmarking against the published data and surface-sensitive characterization results.
This can aid in the refinement of the derived theoretical models, thereby providing precise
design and analytical guidance for TMC research.

2. Methods

Paste figures and tables (if any) into the section (Serif 11pt)

The Applicant will conduct this research in the following Five Aspects (Fig. 1):

1) determine the experimentally promising OER-TMCs (e.g., WC, MoC, and FesC) by the
DigCat electrocatalysis database (full electrocatalysis database developed by the Hao Li

......... 1) TMC determination _ ~ 3) pH-dependent microkinetic modeling ........4) Benchmarking
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F|g 1 Methods to explore the pH-dependent surface state and OER performance for TMCs.
lab at Tohoku University) for the subsequent theoretical analyses; 2) probe the realistic

surface state of the target TMCs under OER by advanced pH- & RHE-dependent surface
Pourbaix analyses; 3) derive the precise OER activity models combining scaling relation



analysis and pH-dependent microkinetic modeling via the CatMath platform recently
developed by the Applicant; 4) model benchmarking with the experimental data and
refinement of the derived OER catalytic models; and 5) experimental validation of the
theoretical results, which will be done by Dr. Chao Gai, the Co-investigator of this project.
In prospect, the pH and field effects on the surface state and OER performance of TMCs
will be unveiled, and new TMCs will be designed and examined by the proposed theory
from this project.

3. Results and discussion

In this study, we systematically investigated the pH-dependent surface states of selected
materials, with a focus on their catalytic performance for OER/HER/ORR. Our approach
combined density functional theory (DFT)-based surface Pourbaix analyses with
experimental surface-sensitive characterizations to unveil the dynamic surface behavior
of TMCs under different electrochemical conditions.

Based on the DigCat electrocatalysis database, WC, MoC, and Fe;C were identified as
promising OER catalysts due to their high activity and availability in experimental
studies. For each TMC, the most stable crystallographic surfaces were determined, and a
set of initial surface structures were constructed. These models were subsequently used
for pH-dependent surface Pourbaix diagram calculations, which account for both proton
and potential variations under the reversible hydrogen electrode (RHE) scale.

Our DFT calculations revealed that the pristine surfaces of TMCs undergo substantial
reconstruction or oxidation at OER-relevant potentials, particularly under acidic and
neutral conditions. For instance, WC(0001) and MoC(100) surfaces exhibited surface
passivation via oxyhydroxide formation when pH < 9, while more conductive carbided
states were retained under alkaline conditions. These results indicate that many
mechanistic analyses based solely on stoichiometric surfaces are oversimplified and may
misrepresent the actual catalytic behavior under working conditions.

4. Conclusions

In this work, we established a comprehensive framework to investigate the pH-dependent
surface states and oxygen evolution reaction (OER) performance of transition metal
carbides (TMCs), combining first-principles simulations and experimental surface
characterizations. Through DFT-based surface Pourbaix analyses, we uncovered the
realistic surface terminations of WC, MoC, and Fe;C under various electrochemical
conditions. These insights corrected the widely adopted, yet oversimplified, assumptions
of pristine surfaces in previous studies.

Future Perspective:

Building upon the findings of this project, several promising directions can be pursued to
further advance the understanding and practical application of TMC-based OER catalysts:
Extension to Multicomponent Systems: Future investigations may include doped or
alloyed TMC systems (e.g., Mo-W-C or Fe-Co-C) to explore synergistic effects on surface
stability and catalytic performance under electrochemical conditions.

Integration with Machine Learning: By leveraging the data generated from surface
Pourbaix diagrams and microkinetic modeling, machine learning models can be trained to
predict OER activity across a broader range of TMC compositions and pH environments,
enabling accelerated catalyst discovery.
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Chemical reaction regulation by ultrasound-enhanced
plasma within bubble-droplet systems for biomedical
applications

Siweil Liu!, Shota Sasaki?

'Institute of Fluid Science,”Department of Electronic Engineering

1. Goals of the project

Plasma flow in gas-liquid systems, characterized by complex interactions between
fluid dynamics and electrostatics, can generate a variety of active agents such as reactive
species, light radiation, and shock waves. These phenomena have been studied for
decades and are increasingly explored as enhancers for a wide range of applications [1-3].
The generation of reactive species—such as ions, electrons, high-energy neutrals, and
radicals—is particularly critical for biomedical purposes. Controlling the concentration
and spatial distribution of these reactive species is essential for targeting specific
treatment areas effectively. However, due to their short lifetimes and high reactivity,
these species rapidly decay or convert into more stable compounds. As a result, only a
limited portion can diffuse into bulk water, with most reactive species restricted to
penetration depths ranging from tens of nanometers to several hundred micrometers. To
enhance desired chemical reactions and achieve efficient cellular treatment, it is crucial
to regulate the distribution of reactive species. One promising strategy involves the
combined use of ultrasound and plasma, which introduces additional interfaces for
solvation. When exposed to ultrasound, the bubbles oscillate dynamically to facilitate
more effective regulation of species distributions.

2. Methods

The primary focus of this research is the experimental investigation of plasma
generation, with an emphasis on enhancing chemical reactions for biomedical
applications. The experimental setup for plasma generation and visualization is shown in
Figure 1. A tungsten needle electrode was connected to a pulsed power supply, with an
adjustable voltage range of +30 kV. Pulsed currents of variable duration were applied as
required. Voltage and current waveforms were captured using an oscilloscope (LeCroy
WS 510), along with a voltage probe (LeCroy PPE 20 kV) and a current coil (Bergoz
FCT-016-1.25 WB). A delay generator (Stanford Research Systems, DG535) was employed
for trigger control. Visualization was conducted using the same methodology described in
previous studies [4].
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Figure 1 Experimental setup for plasma generation and visualization.



Figure 2 illustrates the numerical simulation setup for ultrasound propagation. A
high-intensity ultrasound transducer with a frequency of 5 MHz was positioned above the
gas—liquid interface at an incidence angle of 30°. To simplify the model, the outer
boundary of the computational domain was defined as a perfectly matched layer (PML).
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0 Ar
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Figure 2 Numerical calculation condition for ultrasound propagation.

3. Results and discussion

Figure 3 shows images of the ionic wind generated from the needle electrode toward
the gas-liquid interface. The velocity of the charged gas clusters is estimated to be
several meters per second, gradually decreasing due to charge accumulation on the
interface, which induces an external Coulomb force

Kl ).N.;‘ r.—”‘v‘b"‘

Figure 3 Charged particle motion from the electrode tip toward the interface.

Figure 4 presents the numerical simulation results of ultrasound propagation at the
gas—liquid interface. The preliminary results demonstrate the potential to alter surface
behavior through acoustic excitation, suggesting that parameters such as ultrasound intensity,
angle of incidence, and frequency may be used to control interface deformation, pressure
distribution, and localized energy concentration. These findings highlight the feasibility of
using ultrasound as a tool for dynamic surface manipulation in applications involving
cavitation or fluid-structure interactions.
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Figﬁre 4 Simulation results for the ultrasound propagation at different times.




4. Conclusions

Repetitive plasma discharges were applied to the gas—liquid interface and visualized
using Schlieren imaging. The ultrasound propagation was simulated. The results show
that ultrasound significantly alters the interface behavior, inducing surface deformation
and dynamic motion. This suggests the potential for synergistic effects when combining
ultrasound with plasma, enabling enhanced control over interfacial phenomena.

Such a combination could be leveraged to modify local physical conditions, thereby
influencing reaction pathways and improving the efficiency or selectivity of chemical
processes at the interface.
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STF (shear thickening fluid) as a Potential Buffer for
Induced Seismicity Mitigation

Lu Wang', Sando Sawa?3

'Institute of Fluid Science ,*Institute for Excellence in Higher Education,®
Department of Earth Science

1. Goals of the project

Shear failure on active faults includes a wide spectrum of rupture styles with slip rates
ranging from nanometers to meters per second. These include slow slip events (SSEs)
lasting for hours to months with low seismic tremors, as well as regular earthquakes
lasting for seconds with large seismic radiation. Consequently, we should expect some
effects of slip rates on diverse ruptures on active faults, particularly on SSEs with a
variety of slip rates. Some numerical simulations have also shown that the
velocity-dependent friction parameters allow a more gradual slip transition with a wider
range of load-point velocities causing SSEs. Despite some strong indications, the
relationship between fault slip rates and slip behaviors remains enigmatic. Therefore,
this study attempts to verify the velocity-dependent frictional behaviors of SSEs from the
perspective of both steady state and dynamic conditions through laboratory experiments.

2. Methods

The synthetic fault gouges utilized in this study were fabricated from quartz powders,
comprising 98% SiO, with minor impurity content. These powders were meticulously
sieved to ensure a uniform particle size distribution, with the largest particles not
exceeding 106 ym in diameter. STF was formulated by combining fumed silica powders,
characterized by a primary particle size of 14 nm and a specific surface area of 200 m?/g,
with ethylene glycol, which has a density of 1.113 g/ml, at a concentration of 25% by
weight. .The friction experiments were performed using a low-velocity rotary shear
apparatus, located at the Research Centre for Prediction of Earthquakes and Volcanic
Eruptions at Tohoku University (Yabe, 2025) (Fig. 1a), under ambient temperature and
humidity conditions. The experiment commenced with the gouge samples being sheared
at an initial velocity of 10 pm/s until steady-state sliding was achieved. Following this, a
series of four velocity-stepping sequences were implemented, during which the load-point
velocity was incrementally adjusted from 0.3 to 100 pm/s, with each step representing a
threefold increase in velocity (Fig. 1b).
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Fig. 1. (a) Experimental setup and sketch of gouge-holder assembly and (b) evolution of
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3. Results and discussion

The friction rate parameters as a function of load-point velocity for both STF and pure
gouge samples are presented in Fig. 2. The transition from velocity-weakening (a-b<0) to
velocity-strengthening (a-b>0) observed in the STF sample with increasing velocity
highlights the stabilizing effect of STF in mitigating fault instability. Notably, Dc for the
STF sample shows an exponential increase with rising load-point velocity, a finding that
contrasts with the widely accepted view in the literature that Dc is only weakly
influenced by velocity (Ikari & Saffer, 2011). The maximum Dc value attained at higher
velocities is nearly triple its initial value. Our findings reveal that the incorporation of
STF into gouge materials leads to a significant increase in the critical slip distance Dc
with increasing load-point velocity, a behavior that contrasts sharply with the trends
observed in conventional gouge materials. As shown in Fig. 3 of the SEM analysis, the
localized shear band, identified by a distinct reduction in grain size, is evident at the
boundary of the undeformed zone. We define the area of STF-gouge composites depositing
above the shear band as the extra shear band. The formation of this additional shear
band indicates that deformation is partially accommodated by shear slip within the
STF-gouge layer, and thus an enhanced Dc.
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Fig. 2. Comparison between pure gouge and STF samples regarding the evolution of RSF
parameters as a function of load-point velocity.



Fig. 3. SEM observation of STF sample collected after the velocity step of 100 pm/s.
4. Conclusions

A series of rotary shear experiments were conducted on both pure gouge and STF samples
to investigate the evolution of frictional properties and fault slip behavior under varying
load-point velocities. At steady-state conditions, a relatively stable Dc is found in pure
gouge samples. In contrast, STF samples exhibit a velocity-dependent Dc. The
introduction of STF i1s hypothesized to create a new STF-gouge layer, altering the
traditional mode of particle interactions. SEM analysis identified an additional shear
band composed of STF-gouge composites, which is proposed to contribute to the observed
increase in Dc. Despite these promising results, the geological complexities of field
conditions present challenges for the practical deployment of STF. Further research is
needed to address these challenges and optimize the application of STF for fault
stabilization and induced seismicity mitigation.
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1. Goals of the project

This project explores advanced cooling and heating systems by utilizing nanofluids-liquids
containing dispersed nanoparticles - as heat transfer media. The objective is to address
the limitations of conventional thermal systems (e.g., low thermal conductivity,
inefficiency, bulkiness) and investigate the performance enhancement of nanofluid-based
systems through both theoretical modeling and experimental evaluation.

2. Methods

A combined theoretical and experimental approach was applied to assess the thermal
performance of nanofluid-based systems. Key focus areas included:
e Evaluation of different nanoparticle types and concentrations.
¢ Kstimation of convective heat transfer coefficients.
e Analysis of Reynolds, Prandtl, and Nusselt numbers for flow and heat transfer
characterization.
¢ Experimental setups included the use of CeO:-based nanofluids under controlled
temperature conditions.
e Acustom circulation loop with temperature sensors and heat exchange via SUS316
pipes was used.

Figures and detailed data are omitted as findings are under preparation for publication.

3. Results and discussion

Findings related to the thermal performance of nanofluid-based systems were obtained.
Experimental and theoretical results confirmed enhanced heat transfer characteristics
compared to base fluids. Nanoparticles contributed to improved thermal conductivity and
optimized viscosity, which played key roles in performance gains.

At ambient conditions (e.g., 15°C and 40°C), nanofluids demonstrated significantly higher
convective heat transfer coefficients. However, discrepancies between theoretical and
experimental results in some cases (e.g., CeO: at high concentrations) indicate the need
for improved modeling of thermophysical properties.



4. Conclusions

High-performance heating and cooling systems utilizing nanofluids were successfully
developed and evaluated. Key findings highlight the potential of nanofluids to
significantly enhance heat transfer efficiency. Further refinement of theoretical models is

necessary to improve prediction accuracy and enable optimal design for real-world
applications.

Ongoing work aims to develop predictive models that accurately incorporate nanoparticle
interactions and temperature effects. Future publications will cover detailed experimental
results and optimization strategies for industrial applications.
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Entries: [1, 2, 3, 4, 5, o, 7, 8, 9, 10, 11, 13, 14, 15, 1o,
17, 18, 19, 20, 21, 23, 25, 28, 29, 31, 331 (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 & 28R %4T 5 Python 22— 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=[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]
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 = [
0x00000000000000000006F349AA480F67A2B603496DA07FDOF566680293B2D3E4,
0x0000000000000000000E4BF1CA971D88B29D31B84751 AE6BDF8F2FSF25ESD99E,
0x00000000000000000003A91B8D6D37940269AE8DE9219176DCD6BA448CEOACTS,
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 2025

Hiroaki Ohnishi

Professor

Chairperson of Tohoku University Research Institutes’ Director Meeting

Director of Research Center for Accelerator and Radioisotope 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, 2025 (scheduled) to March 31, 2026.

2. What is funded

We will provide research funds up to 500,000 yen for 18 projects. After a certain period, 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 Accelerator and Radioisotope Science(RARIS), and New Industry
Creation Hatchery Center (NICHe), International Center for Synchrotron Radiation Innovation
Smart (hereinafter the same).

e 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.

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

e When students are selected as joint researchers, even if the student's affiliation is different from
that of the principal investigator, if the main activity base (e.g. laboratory) is in the same
department, it will not be considered as multiple departments.

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

e As a new rule, the principal investigator and co-investigator who were selected for this or
continuing grants last year will be excluded from the selection process.

e In principle, amendments to the application form after submission are not permitted. Please be
careful not to make any typos.

e If your application contains false information, you will be excluded from the random selection
and no further applications will be accepted.

e 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.

5. Selection process (updated for FY2025)

In order to discover budding research and support various research, we will perform a two-
stage selection process:

A first-stage will review applications where the principal investigator will present at the
Workshop scheduled for May 2025. It will randomly select approximately 30% of effective
applications, up to a maximum of 6 projects.

Second-stage selection will consider both applications not applied for first-stage review and
those not selected during the first stage. Through this process, we will randomly select a total of
approximately 18 projects across both stages combined.

Please note that for both selection stages, the Working Group will screen all applications before
proceeding with the random selection process.

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.

0 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.

0 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.

0 The application is more than two pages long.

0 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
"Research period and outline/differences of past selected proposal " section of the application
form.

0 Applications that do not show the minimum research content.

0 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 2026 by all
participants and invited faculty members, and select two or three proposals for continuation in the
next fiscal year (April 2026-March 2027, with a maximum research grant of 1,000,000 yen) in
April 2026. 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/qdxPsGMtGwPZ{fw4m9
Deadline: Wednesday, June 4, 2025

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.

Failure to submit a final report or present at the workshop will disqualify you from review
consideration for both continuing projects and any new project applications in future years.
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. Changes research period

Extensions of the research period due to the principal investigator's overseas assignment or
vacation etc. are not permitted. However, we will respond flexibly, such as by changing the
principal investigator, please contact the Young Ensemble Project Working Group (WG).

11. 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.

12. 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)
<5 Co-investigatorl 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)
Co-1investigatorl Co-1investigatorl
<& (RIEC) (Graduate School of Engineering)
Co-1investigator2 Co-1investigator2
(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 OK
Principal investigator Principal investigator
(RIEC) (RIEC)
e.g. | Co-investigator (including students) | Co-investigator (including students)
(Graduate School of Engineering (Graduate School of Engineering
/RIEC) /IES)
The group is not composed of The group is composed of
Reason multiple departments in multiple departments in
Tohoku University. Tohoku University.




Principal investigator Principal investigator

(RIEC, XX lab.) (RIEC, XX lab.)
e.g. | Co-investigator (including students) | Co-investigator (including students)
(Graduate School of Engineering (Graduate School of Engineering
/XX lab.) /YY lab.)

The principal activity departments )

The group is composed of
of all members are same, and the : .
Reason ) ) multiple departments in
group is not composed of multiple o
Tohoku University.

departments in Tohoku University.

NG
Principal investigator
(RIEC)

Co-investigator]l (IMR, RIEC)

-8 2¢The principal activity departments is RIEC
Co-investigator2 (AIMR, RIEC)
2¢The principal activity departments is RIEC
Reason The principal activity departments of all members are same, and the group is not

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

e.g.

Principal investigator (FRIS)
»*The mentor department is Graduate School of Engineering

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

The research group should be composed of faculty, researchers, and technical staff members
belonging to multiple departments of Tohoku University (research institutes, centers,
laboratory, 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.

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.
Please fill in if you will present a poster as the principal investigator at the workshop
scheduled for May 2025 and meet all application requirements.

2. Research expenses breakdown

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.
Regarding expenses related to construction costs for research equipment, etc., we will ask
you to submit a statement of reasons in advance to the Young Ensemble Project Working
Group (WGQG).

3. Plan of research

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 "Research period and outline/differences of past selected proposal" section of the
application form.

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

4. Other research grant applications

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. For the first-stage selection, applications will be assigned entry numbers 1, 2, 3, ..., N, starting from
1 and increasing by 1, in which the poster presentation 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 &, the number of proposals to be adopted (M ~30% of the number of proposals, up to
6). Not selected proposals will be reviewed in the second-stage process.
3. The entry numbers of the applications that passed the screening in the first-review will be randomly
ranked using the attached Python script (Python 3.7), and the top N 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 10, 2025, 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. In the order of number_order, N proposals will be accepted.

4. For the second-selection, all applications will be assigned entry numbers 1, 2, 3, ..., N, starting from
1 and increasing by 1, in which the applications are received. Applications rejected during the first
selection will be added to the end of the list of projects that were not subject to first-round selection
(those submitted by the deadline). They will be assigned new sequential numbers. (For example: if
there were 30 applications not subject to first-round, and project numbers 2, 4, 6... were rejected
during first-selection, these would be added as numbers 31, 32, 33... respectively).

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.

5. 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 =18-N). If the number of proposals that
pass the screening does not significantly exceed M, 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 9, 2025.

6. 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.

6.1.  Let the sum of the block hashes of the first five blocks in the Bitcoin blockchain after 10:00
a.m. (Japan time) on June 10, 2025, be the random seed S. Initialize the random number with
random.seed (S).

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

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

6.4. In the order of number order, M proposals will be accepted.

7. The list of entry numbers that have passed the screening. and the random number seeds used in 3.1
and 6.1 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, 16, 17, 18, 21, 23,
25]



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=[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]
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 = [
0x00000000000000000006F349AA480F67A2B603496DA07FDOF566680293B2D3E4,
0x0000000000000000000E4BF1CA971D88B29D31B84751 AE6BDF8F2FSF25ESD99E,
0x00000000000000000003A91B8D6D37940269AE8DE9219176DCD6BA448CEOACTS,
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)



Ensemble Grants for Early Career Researchers 2025 Application Form

(Principal investigator

and co-investigators)

Principal
. nnc‘,p a Name E-mail
investigator
Project title
Workshop Pid y'ou present at the 14th Early Career Researches Ensemble Workshop as the principal
attendance investigator?
Yes / No
Research group Name Affiliation, job title, Principal activity Role in the proposed project

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

© principal
investigator

co-investigator

Ex. - Taro Wakate
(IFS - xx lab. = Asst. Prof.)
FEx. : Hanako Huchi

(FRIS * IMR - yry lab. - Assoc. Prot.)
(Principal activity department : IMR -
yy lab.)

Budget
breakdown
Please adjust the
total amount to
be 500,000 yen

Equipment:
Supplies expense:
Travel expense:
Personnel expense:
Other:

yen (the name of equipment)
yen (details)

yen (schedule, purpose)

yen (details)

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 2025 (tentative) to March 2026)

[Research period and outline/differences of past selected proposal]

(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.)

Ex. Ensemble Grants for Early Career Researchers 2022, Research of XX, the research targets are different from...
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Call for Proposals: Ensemble Continuation Grants for Early Career Researchers 2026

Hiroaki Ohnishi
Professor
Chairperson of Tohoku University Research Institutes’ Director Meeting

Director of Research Center for Accelerator and Radioisotope 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 2026” to promote
collaborative research among multiple departments, mainly carried out by early career researchers
affiliated with the “Alliance of Research Institutes and Centers, Tohoku University”. The
“Ensemble Continuation Grants for Early Career Researchers 2026 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. Applications from early career
researchers are strongly encouraged. However, we also welcome researchers at any career stage
if their affiliation meets the requirements in the application guidelines. We look forward to

receiving your applications.



Application Guidelines

1. Period of research
From April 1, 2026 (scheduled) to March 31, 2027.

2. What is funded?
Research funds up to 1,000,000 yen will be provided for about two projects. After a certain
period, the grants will be distributed to the departments of the Alliance of Research Institutes and

Centers, Tohoku University.

3. Selection process
A decision will be made by vote at an online review meeting scheduled for February 20, 2026.

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 FY2024 or FY2025.

Research groups that were not selected in the random drawing for the “Ensemble Grants
for Early Career Researchers” in FY2024 or FY2025. (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
transdisciplinary 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

representative researcher and co-researcher, will be accepted.

5. Eligible representative researcher

Applicants (representative researchers) should be postdoctoral researchers, research assistants,
assistant professors, lecturers, or associate professors (including special appointments) who
belong to each department of the Alliance of Research Institutes and Centers, Tohoku University.
Applications from early career researchers are particularly encouraged. There are no restrictions
on the job title or status of co-researchers. However, they are not eligible if it is clear that the

group will no longer consists of members from more than one department for the majority of the



research period due to graduation or course completion.

6. Notes regarding application

<Group Composition>

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 Accelerator and Radioisotope Science (RARIiS), and New Industry
Creation Hatchery Center (NICHe), International Center for Synchrotron Radiation Innovation
Smart (hereinafter the same).

In the case of 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 2 Details of Research Group” and carefully ensure your research
members.

The applicant (representative researcher) must be able to use the university's budget
management system in one of the departments listed above.

New members may 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.

Applicants whose proposals were screened out in the previous “Ensemble Grants for Early
Career Researchers” selection are also eligible to apply for “Ensemble Continuation Grants for
Early Career Researchers 2026”. 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 the Project Working Group prior to the deadline.

When students are included as joint researchers, different departmental affiliation from that of
the representative researcher do not count as multiple departments if their research base (e.g.,
laboratory) is the same.

If it is difficult to determine whether the composition of the members of the applicant's

pri/associate is eligible for the application, please check with the Ensemble Project Working



Group (WG) well in advance of the deadline.

<Restrictions>

e Only one application per person (including the representative researcher and co-researcher) is

allowed.

o The representative researcher and co-researcher who received the continuing grants last year

will be excluded from this year’s selection process (Table 1).

Table 1 Duplication restrictions

Where to apply FY2026 Ensemble
FY2025 Ensemble
Applicant's status Continuation Grants
Grants
(this proposal)
Ensemble  Continuation  Grants NG NG
(adopted last year)
<Other>

¢ In principle, amendments to the application form after submission are not permitted. Please be
careful not to make any typos.

e [f your application contains false information, you will be excluded from the random selection
and no further applications will be accepted.

e The followings are examples of applications that do not meet the application requirements:

»  When the member composition does not fall under multiple departments. If you cannot
make a clear judgment, please check with the Working Group well before the deadline.

» When the representative researcher is not a postdoctoral researcher, research assistant,
assistant professor, lecturer, or associate professor (including specially appointed or
designated positions) belonging to any department of the Tohoku University Affiliated
Research Institutes and Centers Collaboration.

»  When the prescribed application format is not followed.

A\

When the minimum required description of the research content is not provided.

»  When the breakdown of necessary expenses lacks appropriate justification.



7. Application form and submission
Please complete the application form using the prescribed format, convert it to PDF, and submit
it via the URL below by the deadline. For details of the application form, please refer to

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

https://forms.gle/VbLVu92RN2shHRTaA
Deadline: January 30, 2026

8. Report on results

After the research period, you must submit a report on results. The deadline for submission is
scheduled for May 2027. The report will be published on the website of Ensemble Project for
Early Career Researchers. In addition, the applicants will be required to present the research
progress and results at a workshop scheduled to be held during FY2026. When you publish your
research results, please acknowledge support from the “Ensemble Continuation Grants for Early
Career Researchers 2025”.

Please note that if you do not submit an achievement report or make a presentation at the
workshop, your applications for both “Ensemble Grants for Early Career Researchers” and
“Ensemble Continuation Grants for Early Career Researchers” in subsequent fiscal years will not

be considered for review.

9. Change of affiliation 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.

If, prior to application, it is already known that the affiliation of the representative researcher
or co-researchers will change during the research period and this makes the research group

ineligible under the application guidance, please refrain from applying.

10. Change of research period

Changes to the research period due to overseas assignment, leave, or similar circumstances of
the representative researcher are not permitted. However, flexible accommodations—such as
changing the representative researcher—may be considered. Please contact the Ensemble Project

Working Group in advance.

11. 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 related matters. If any deviations from these rules are found, the support will be terminated.

12. 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

1. Research subject

Please provide a concise title that clearly reflects the content of the research.

2. Research group

Please list the names, affiliations, positions of the representative researcher and co-
researcher(s), and principal activity departments (research institutes, laboratories, etc.).
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. Provide the amount and a detailed
breakdown for each category. The expenses are limited to those necessary for carrying out this
research. Expenses for laboratory operations or expenses that should be reasonably be charged to

other research funding 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 20, 2026
Venue: Online (The Zoom URL will be informed to participants)
Deadline for application: January 30, 2026

2. Method of presentation
The application form will be made available to all participants in advance.
Each proposal has 20 minutes (10 minutes for presentation + 10 minutes for Q&A).

Presenters must be either the representative researcher or co-researcher

3. Voting procedure
The review will be conducted by voting, and voting rights will be given to:
(1) Members of the Ensemble Project Working Group, and
(2) Representative researchers or co-researchers who applied for the continuation grant.
Representative researchers and co-researchers are not allowed to vote for their own
research proposals.
Voting is permitted only for those who attended all presentations (attendees will be
identified for each presentation).
One vote per research group is obligatory (regardless of whether the voter is the
representative researcher or co-researchers). Groups that fail to vote will be excluded from
selection. 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

A research group must consist of a representative researcher affiliated with a departments of
“Alliance of Research Institutes and Centers, Tohoku University” and member(s) from multiple
departments within Tohoku University. If the principal activity departments of all members are the

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
Representative researcher Representative researcher
(RIEC) (RIEC)
o8& Co-researcherl Co-researcherl
(RIEC) (IMR)
The group is not composed of The group is composed of
Reason
multiple departments. multiple departments.
NG OK
Representative researcher Representative researcher
(RIEC) (RIEC)
Co-researcherl Co-researcherl
©& (RIEC) (Graduate School of Engineering)
Co-researcher?2 Co-researcher?2
(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 OK
Representative researcher Representative researcher
(RIEC) (RIEC)
e.g. Co-researcher (including students) | Co-researcher (including students)
(Graduate School of Engineering (Graduate School of Engineering
/RIEC) /IFS)
Reason The group is not composed of The group is composed of
multiple departments in multiple departments in




Tohoku University.

Tohoku University.

NG

OK

e.g.

Representative researcher
(RIEC, XX lab.)

Representative researcher
(RIEC, XX lab.)

Co-researcher (including students)
(Graduate School of Engineering
/XX lab.)

Co-researcher (including students)
(Graduate School of Engineering
/YY lab.)

Reason

The principal activity departments
of all members are the same, and the
group is not composed of multiple

departments in Tohoku University.

The group is composed of
multiple departments in

Tohoku University.

NG

e.g.

Representative researcher
(RIEC)

Co-researcher]l (IMR, RIEC)
2¢The principal activity departments is RIEC

Co-researcher2 (AIMR, RIEC)
2¢The principal activity departments is RIEC

Reason

The principal activity departments of all members are same, and the group is not

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

e.g.

Representative researcher (FRIS)

»*The mentor department is Graduate School of Engineering

Co-researcher1 (Graduate School of Engineering)

Reason

The group is not composed of multiple departments.

NG

e.g.

Representative researcher (FRIS)

¢ The mentor department is Graduate School of Engineering

Co-researcherl (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 2026

Research
subject

Research group

Name:

Affiliation and position:

Principal

Investigator | principal activity departments (research institutes, laboratories, etc.)

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

Name:

Affiliation and position:
Co-

investigator | principal activity departments (research institutes, laboratories, etc.)

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

Name:

Affiliation and position:
Co-

investigator | principal activity departments (research institutes, laboratories, etc.)

Affiliation and position (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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Theoretical Research in Geometry and Algebra and Their Potential Applications in Material
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P01 SR BRE NRESRIZERT)

Development of an Ab Initio Method for Non-coplanar Chiral Magnets and Response
P-02 Properties
Hsiao-Yi Chen (& @ BHFFERT)

Observation of an Associative State in OH-aq. Relevant to Proton Dynamics

P-03 Zhong Yin (EREHI YA / RX—va v « A<w— Mgt Z—)
P-04 DigCat (www.digcat.org): A Digital Catalysis Platform for Al-Driven Catalyst Design

Di Zhang (B EHRL i SFFERT)




Chiral Magnon-Phonon Coupling in Synthetic Antiferromagnets: Tunable Nonreciprocal

P-05 Energy Transport and Mode Selectivity
Aakanksha Sud (FEERV% 7 v > 7 ¢ THFSERT)

P-06 M RAZITHB T HREE OIIRAT AT 5 E1E - FIETFHE %0 < 5 Ligifse
WA Biedr CGRIET T WIS 2 —)

P-07 Finite-Temperature Effects on Magnetic and Transport Properties of Ferromagnet

i Hung Ba Tran (#4 BN & SE0FZERT)

P08 FINTIT - TV 5 RI #iliE
b sth (GeimE T v — AR v 2 —)
Osteocyte’s epitranscriptome is altered during high glucose stimulus
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P-15 Longitudinal Spin Hall Magnetoresistance from Spin Fluctuations
Ping Tang (F4 BHE} 78 S 0F 50 HT)

P-16 Graphene Mesosponge: A New Choice for Lithium-Oxygen Batteries

) Wei Yu (BB 7 v o7 ¢ THIFERT)

P.17 BB OY R 2 Bk U 7= /a2 7= Geta R o BhREfigAT
B2z ke Chniksle ~AFZemr)

P-18 Nanofluids for High-Performance Cooling and Heating Systems

Truong Thi Kim Tuoi (#FEHE & S ZERT)
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Fabrication of Planar Triphenylborane Nanoparticles for Highly Efficient BNCT Therapy
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An ALS-associated KIFSA mutant forms oligomers and aggregates and induces neuronal
P-22 toxicity
T &1 (FERY7 w7 0 TH5ERT)

P23 Data-Driven Discovery of Cost-Effective Electrocatalysts
i Xue Jia (MEHRFF i SR SERT)
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Tuning Precision Fabricated Liquid Crystal Adsorbents for Per- and Polyfluorinated Alkyl
P-26 Substances
Yizhou Zhang (B MR} & AT JERT)
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Catalysts for Efficient Electrocatalytic Water Splitting in Acid
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HSQC-NMR and molecular dynamic simulation analysis of lignin-phenolic resin chemical
structures
Qu Chen (MEHFL @ ¥EAFTERT AIMR)

Conditional Knockout of the Intellectual Disorder Gene Champ! Leads to Transcriptome
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A Remote Qualitative Study Protocol on Coping Strategies in Affected Adults after the 2025
Myanmar Earthquake
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Rapid Fabrication of Highly ordered Graphitic Nanostructured Materials from Lyotropic
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Physically interpretable descriptors drive the materials design of metal hydrides for hydrogen
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2025. 12. 12 (Fri)

10:00-10:30 Registration
10:30-10:40 Welcome Greeting
10:40-10:50 Introduction
10:50-11:00 Break
11:00-12:00 Poster Session1
12:00-13:00 Lunch party
13:00-14:00 Poster Session2
14:00-14:10 Break

Invited lecture: Dr. Kaori Ishii
14:10-14:40 (Lecturer, Center for Northeast Asian Studies)
14:40-15:00 Poster Award, Closing Remarks
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1. BRFFEEEZIEBULIBET, 1 5160 1 IDIEMNIZIVN-&ES 1, 2, 3, ..., NZIRT
DHFE59 5.
o HiBANICAEIXEUIZED. IRERED TSV TE. RAICHFESZIREULSY
1) TIVN)-ES 2533,
o IDMN-EHSIREHIVIFEMUIDOKR R CHRFB(CBNIND.

2. 2= BB ULBREEDIY M) -BS(COWT, iRMID Python ZHUJK (Python
3.7) ZERUTSIIAIBRATHZLT. A0 M4 BERFEMHE M) 2RI 3.
2.1. EyRI(>TJOvIFI—NCHF3. 2025 F 12 B 9 BH(AN)FET 108009 (BHAK
BEfE) MAET—HBRVIEC 5 BoJOovnTOv)\ws 10 %8S —-R S £9%.
random.seed(S)IC&DELEZHIEAET D,

2.2. IMN-BS%FIBCAAYUZAN ENTRIES ZFE9 3.

2.3. number_order = random.sample(ENTRIES, len(ENTRIES))(Cd>TREKE
5= ENTRIES DlE&ZvvIIL I3,

2.4. number_order DIIEC M 4 %EIRT 3,

3. FUREREDIRTE - BANRF(C, 2.0 -Z>J#BaLLIY N -B&S0—&¢. 3.1.TEA
UTZELERS — RE RSN,



(tH5E]

1.EyRI/>0TOvI(E 10 DBEFHRUERMREIND. TOYIERRDIZNC block height (&

1 9DIENL. JOvIEED/\v21fE (32 N1 bOEME) HSRES, TO0vI)\wS BT

DEIRMEBEEE I B, T29 LBRIROELES — RELTEL TS,

o JERARMEINZ IOV 1%H00ID, EBHOMEISGFRTEUIDTDENIERICREE (BT
FHEOERNMN RIS, BB EARTIEE) . 0. 324 LBIROERZHI0FICT
BURD, RIEISEIELIEDTR2EN (RE L) AROJgETHD.

o —EJOVI)\WIaNREFNE, ZOMEZHTEIDENTTEETHD. TDISH. TF LR
OTOCRCARIEREONMENCEZTOYI) W 1ENSET BURELES — RE2BWVBIET
HTHEENSIRFEA]RETH D,

2. ELES—ROTERZEY NI/ TOVIFI—>0)\WS2fBE T 52 URL NSSIBTES,
Blockchain.com : https://www.blockchain.com/explorer/blocks/btc
BLOCKCHAIR : https://blockchair.com/bitcoin/block

3.3 0 Python VT RTEIEYRIA > block height 629530-629534 0 5 fE0J0Ov
J)\y> 100 | ZELES — REUTHIZRLU TS,
e JOv/)\w>afE(F. £52 URL (65 : Blockchain.com)h'SHEUSRIEE,
e Python 2T M2ZEITI 2L T EDFERNEHEND. BELELS — R BEIURDEAIEET
LCERAUERNMEAEN .

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, 16, 17, 18, 21, 23, 25]

(524 1&IR%4TS Python J—R : 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 = [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]

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 = [
0x00000000000000000006F349AA480F67A2B603496DA07FDOF566680293
B2D3E4,
0x0000000000000000000E4BF1CA971D88B29D31B84751AE6BDF8F2F5F2
5E5D99E,
0x00000000000000000003A91B8D6D37940269AE8DES219176DCD6BA448
CEOAC75,
0x0000000000000000000137A2AC232E19D2163A4A28B2F1F49CCD35052
579451E,
0x00000000000000000008A17371C0OF62112227C28B83DD88C5218CAD64
8484E7F,

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)

*
FEROTALREICREUTE RIEAEMBHATAIEF >8>0 18 Web R—
GhizREEEEIR)2SE -tk (https://web.tohoku.ac.jp/aric/grant/)
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