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Search for Stable, Active, and Cost-effective TMXA/TMXB Heterostructure Materials for
Electrocatalysis

Principal investigator and co-investigators
Hao Li, Xintong Zhao, Li Wei

Advanced Institute for Materials Research; FAF%EF}; The University of Sydney

1. Goals of the project

Electrochemical conversion technologies are promising strategies to achieve sustainable
energy in the future, utilizing green energy to catalyze conversions of abundant molecules
into value-added products. Effective catalysts are vital in facilitating their industrial
application, but exploring high-performance and low-cost catalysts is an open challenge.
Current experimental and theoretical screening are trial-and-error processes, which are
time-consuming and resource-intensive. This research project combined data mining,
experimental verification, electrochemical surface state analyses, and pH-field coupled
microkinetic modeling to accelerate catalyst design. Following the results of data mining,
experimental and theoretical studies verified that SbeWQOs has superior performance
under oxygen reduction reaction (ORR) in acidic media.

2. Methods

Python codes were developed based on the Python Materials Genomics (Pymatgen) library
to conduct data mining of the Materials Project database. The “from pymatgen. ext.
matproj import MPRester” can activate the Materials Project Applicant Programming
Interface (API) to obtain materials’ information from the database.!2 The data mining for
stable MO catalysts was enabled by comparing phase diagrams and Pourbaix diagrams
obtained from  “pymatgen.analysis.phase_diagram” and  “pymatgen.analysis.
pourbaix_diagram”, respectively. An open-source app framework, Streamlit, was employed
to build the search engine of our results. All calculations were performed using the density
function theory (DFT) implemented in the Vienna Ab initio Simulation Package (VASP).3
4 In addition, XRD and three-electrode configuration investigate the catalysts’
characterization and ORR performance.

3. Results and discussion

This project integrates data mining with experimental validation to identify stable
electrocatalysts and propose an efficient strategy to investigate novel catalysts in
electrochemical reactions. After analyzing the opportunities and challenges of data mining,
the strategy combined data mining and experiments to identify low-cost metal oxide (MO)
electrocatalysts. A series of MO electrocatalysts were identified (Fig. 1la-c) as potential
candidates by data mining for various reactions through computational materials
databases. These candidates were selected based on their predicted stability at specific pH
and potentials. The results show that Sb:WOs exhibits high stability under oxygen
reduction reaction (ORR) in acidic media while demonstrating instability under high-pH
conditions (Fig.1 d). This finding highlights the importance of pH in the stability and
performance of MO electrocatalysts.
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Fig. 1 Statistical analysis of the defined stable catalysts after data mining. Statistics of

the metal elements from the defined stable MOs at a) pH 0, b) pH 7, and ¢) pH 14 for NRR,
HER, CER, OER, and ORR. d) Identified stable MOs under pH 0 for the five
electrochemical reactions.

However, this contradicts the subsequent experimental observation in alkaline
conditions. Based on the post-catalysis characterizations, surface state analysis and an
advanced pH-field coupled microkinetic modeling are developed, it is found that the
SbaWOs surface will undergo electrochemical passivation under ORR potentials and form
a stable and 4e-ORR active surface. SbeWOs surfaces tend to be covered by O-containing
molecules at moderate or high potentials, while they form hydrogen vacancies coverage at
low potentials. In the ORR potential window, the Sb2WOs surface is occupied by up to 1/2
monolayer (ML) HO* (Fig. 2). This suggests an electrochemical oxidation process of
SbaWOs, leading to the blockage of some surface cation sites under ORR potentials. This
results in a semi-passivation layer that prevents the leaching of the cations. Theoretical
results agree with experimental observation, suggesting that data mining is promising for
exploring electrocatalysts. A refined strategy is necessary to be further developed by
considering the electrochemistry-induced surface stability and activity. Theoretical results
agree with experimental observation, suggesting that data mining is promising for
exploring electrocatalysts. A refined strategy will be further developed by considering the
electrochemistry-induced surface stability and activity.
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Figure 2 ORR activity and stability in acidic and alkaline electrolytes. a) ORR LSV curves,
and b) the calculated electron transfer number (n) and H20: Faradaic efficiency obtained



in acidic and alkaline electrolytes. ¢) Chronopotentiometry curves of the catalyst in
different electrolytes collected for 12 h. d) The stoichiometric pristine surface of
SbsWOs(100) and its identified electrochemistry-induced surface state under ORR
conditions from different views. e) Calculated surface Pourbaix diagram of SbaWOes. f) pH-
dependent microkinetic modeling of the ORR process at 0.8 VrHE.

4. Conclusions

Traditional experimental and theoretical methods are inadequate for meeting the evolving
demands of catalyst design. Integrating data mining and first-principles calculations could
effectively refine strategies for investigating electrochemistry-induced surface stability and
activity to overcome limitations. Data-driven methods present novel opportunities for
predicting substrate-catalyzed growth and comprehending catalytic performance. In the future,
our focus lies in leveraging other Al techniques (such as machine learning) to tackle complex
challenges and expedite progress within the catalysis community from both experimental and
theoretical perspectives and through the synergistic integration of experimental data and
theoretical insights, offering powerful Al-driven models and tools for advancing catalytic
research and accelerating the development of innovative catalyst materials.

5. References

1. O. Vinogradova, D. Krishnamurthy, V. Pande, V. Viswanathan, Langmuir 2018, 34,
12259.

2. S. Lutfalla, V. Shapovalov, A. T. Bell, J. Chem. Theory Comput. 2011, 7,2218.

3. T.Lim, G.Y. Jung, J. H. Kim, S. O. Park, J. Park, Y.-T. Kim, S. J. Kang, H. Y. Jeong,
S. K. Kwak, S. H. Joo, Nat. Commun. 2020, 11,412.

4. W. T. Hong, M. Risch, K. A. Stoerzinger, A. Grimaud, J. Suntivich, Y.Shao-Horn,
Energy Environ. Sci. 2015, 8, 1404.

6. Publication, presentation, awards, and patents
X. Jia, Z. Yu, F. Liu, H. Liu, D. Zhang., E. C. D. Santos, H. Zheng, Y. Hashimoto, Y. Chen,

L. Wei*, and H. Li*, "Identifying Stable Electrocatalysts Initialized by Data Mining:
Sb2WO6 for Oxygen Reduction", Advanced Science, 2024, 11, 2305630.

7. Application for other grants

8. Expenses

Items Amount (JPY) | Details

Equipment 1,423,596 RC C-Server 2U Intel XeonGold6338 128GB — =
Supplies NA NA

Travel expense 76,404 May 9th to May 16th., Shanghali, invited talk
Personnel expense | NA NA

Other NA NA




Exploring Next-generation
Hydride Electrolytes Based on
Prediction and Experiments

Closo-type Complex
Machine Learning

©Egon Campos dos Santos !
MR m = sE AT !

Kazuaki Kisu!

BJEMEHIFFERT

1. Goals of the project

2. Methods

3. Results and discussion

4. Conclusions

5. References

6. Publication, presentation, awards, and patents

7. Application for other grants

8. Expenses

Items Amount (JPY) | Details

Equipment

Supplies

Travel expense

Personnel expense

Other




FLIR DREIR &t 1HREH) I 12

Chia-huei Tseng! & Sachiko Kiyama?2

'Research Institute for Materials Research,?Department of Linguistics,
Graduate School of Arts and Letters

1. Goals of the project

AR IR CERYICS2 £ 972012, thEOERZELLEREL, TOHEMAT—<
EHEUNCHEE L CWBERDH D, 29 LIERANBE LR T, 2milbNi 2B E 0y
OIEFEHERFIC BN H RN B D, KEOE S EAMZEATNC LU, S mEH IR
W5 (RLREES) DREMNOSHFEININT Tt b BN THL LWV, A
%, BREIIT AR I H TR - EHORIE L W o 242 - BRI - SRR 2 - <
& DOBEXEFHHLMAT= VBN AT VA XA TEIBHE L TV T ERMBN TN D, ikt
B2 A R L AR N T U~ N ORMSEICHEZ 5 2. FERP), SBEP, BIFR., SREr%
B KA & 7-9 (Schore,2001) Z L &2E z T, 9 LIS BRI ERED S Y 27
HEERMICRAL, WURNMAZIT) ZLIFEbOTEETHS, L, HIELRMHET
WH SN TN D EERTRECRIEZ BT DRk R ST X4 AT, fiifEkEs LT
RIS 5 2 S ITEEL VY,

FLIR O EEHIEZEOMEE TR L 2 284 RIBEO T T, RIFETIE, EBEORS 2
MEIREIEICER 35, H2MEHORE BT DIERBEOKZENL, RASLCKREHOT LD
WZBWTHLNIENTWD, MEROMBIL., MADKFHEOK TEZ 726, FE8HD
REREY A ERLT U (Walker,2009) L9, & <IZ1 HD 70%% IEIRIZEL L, G2
M DFE N HIA N DI T, MEROJIHS LT O E AR EORIEE M D Z & AR
SN TW5 (Mundy & Newell, 2007), L7=73-> T, MEIR &t 5RO 2 O BIGR % iR 4
5T EE, EDBROLEDRELRT TZOICAARTH D,

AWFTEIE. LIROHRERIOELIET 72O DM ERITERELHE T 22 L2 BN
&L, FLIRHI ORI E OGN X 2 JEAE TR A2 i U, MERFEEHE R L O
BRI E HWT, HEIREE & RIS DHERTRIREZIT O b DO TH 5,

2. Methods

O H=FEREERMEER (FRIREHAD
FIRSINE TR A2 R L, £ oEEEE4L 22— NMb - §Hil3 5 7201, RIS T
ORI FOBAL 2T 5, BT/ SELZTDERRAIEZ W T 2 WO 58 2 74 L.
ERIR & HPEF OFZEREO G ) A7 REE 254 5 A EREA BT, HHEHIIZIE, Tobii
TX30 (Tobii Technology f1:, Danderyd, Sweden) 33 & T Eyelink1000 PLUS (SR Research, Canada) %
H, b i7c7 — 41X Matlab | CHEBIJICHT S5,

PREFEMR L, JLESINEIIRB OO FICFEY 2136, HEIEEENRE SN a2 B
— A OB TRINAEFEELZ RS, 1 By ary s SBREOHELZ AT, By a O
W3 DIRE 2 80, 2K T 30 /0 FLE DT EREE 2 FiAA TV 5,

OMEAR &R EOFA (& M)



FRYER T AR R 2R — MFZED Ffe < (CHID | B 6 1. 3. 6. 9. 12, 18, 24 7 H RIZHHA
279, HERRT, BBIZHIRO T E b DOMERT 7 — R 1A Z—xy FZ@ U TRHZEL
TH b o, FrEBEHIIEFITH 30 o0& AL TV D,

@G Y X o (FEIRREERAE)

BEARIZ DWW TR, FLIRZ 5 & LT, SREMALICERE L CHEIRTEEE IR 21T 9 Actigraph (Micro

Motionlogger, Ambulatory Monitoring, Inc., Ardsley, NeW York) CEDFHEAT O, ZORNT, HEE
(BIRFEE D X 5 IHKERERIICEEE 2 2 L3 AHR) 285 L, HE T 7 HFEES LA ﬁbf% E Do

3. Results and discussion

Actigraphy Data (Sampled from POQO1)

Wed 1206724

Thu 130624

Fri 1406724

Sat 1508724

Sun 16/062¢

Mon 17/08724

AR l::l%u_u L_LLMA_.M

Wed 180624 . T
1200 \ 0000 0600 1200

1qent Wrist-Off Period In Bed
(Not Analysed)

Blue Indicator: Napping

We have successfully tested the paradigm and extracted quantitative wake-and-sleep data
from the sleep watch devices. These results are to be compared with the digital subjective
reports obtained from nursery diary or parents’ record. This will be later computed to
associate with participating infants’ development indexes.

4. Conclusions

Our results have provided promising association between our quantitative measures and
participants’ ability in abstract rule learning and social attention tasks. Furthermore, we
also showed that the digital diary and sleep data are complementary to each other to
provide a more complete picture of an infant’s sleep pattern.



Comparison of Actigraphy vs Subjective Data: POO1

Actigraphy (Objective) S Subjective
Starting Date | Starting Time | Ending Date | Ending Time Starting Time = Ending Time

6/12/2024 20:58:00 6/13/2024 6:12:00 : 20:50 6:30:00
6/13/2024 12:56:00 6/13/2024 15:01:00 | 12:45:00 15:00:00
6/13/2024 21:20:00 6/14/2024 6:52:00 21:00:00 6:30:00
6/14/2024 12:38:00 6/14/2024 14:56:00 12:30:00 15:00:00
6/14/2024 21:22:00 6/15/2024 6:18:00 21:00:00 6:50:00
6/15/2024 12:35:00 6/15/2024 15:31:00 12:30:00 15:00:00
6/15/2024 22:33:00 6/16/2024 7:54:00 N/A N/A

6/16/2024 22:12:00 6/17/2024 7:27:00 22:00 7:30:00
6/17/2024 13:16:00 6/17/2024 15:15:00 13:00:00 15:00:00
6/17/2024 21:25:00 6/18/2024 7:24:00 21:00:00 7:30:00
6/18/2024 12:27:00 6/18/2024 15:04:00 12:20:00 15:00:00
6/18/2024 21:29:00 6/19/2024 7:33:00 21:30:00 7:30:00
6/19/2024 12:16:00 6/19/2024 14:53:00 12:15:00 15:00:00
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1. Goals of the project

G-quadruplexes (G4s) are four-stranded nucleic acid structures folded under physiological
conditions within guanine (G)-rich regions; they comprise two or more stacked G-tetrads.
G4 plays a critical role in fundamental biological processes, and its interacting proteins
are proposed to regulate these functions.!

DNA G4s have been found enriched in several genomic regions, including telomeres and
promoters of oncogenes. Therefore, G4s play a critical role in essential biological processes
such as telomere elongation and DNA replication, repair, and transcription. It was
suggested that the functions of G4s are associated with their interacting proteins.*®
Therefore, highly specific and accurate profiling methods for G4—protein interactions are
required to unravel the underlying mechanisms of G4-interacting proteins (G4IPs)-related
biological processes and molecular functions.

In this project, we developed a photocatalytic proximity labeling (PPL) approach for the
investigation of DNA G4IPs.

2. Methods

We modified a human telomere (HT) DNA G4 sequence with either a Ru complex or BDP
as a photocatalyst. MAUra—desthiobiotin (DTB) conjugate was employed as a free labeling
reagent. The G4-interacting proteins (G4IPs) interacted with this modified G4 and were
labeled selectively with the labeling reagent upon irradiation with blue light (455 nm) for
a few seconds to minutes. We examined our labeling approach with nuclear proteins
prepared from cell lysate, and our method was found to be successful. A quantitative nano
LC-MS/MS proteomic analysis was conducted and identified the captured proteins (Figure
1).
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Figure 1. Schematic of our PPL approach. PPL concept for the profiling of DNA G4IPs using photocatalyst
(Ru complex or BDP)-modified DNA—-G4 with a free labeling reagent MAUra—DTB conjugate.



3. Results and discussion

Using this method, the G4-binding protein UP1 was efficiently and selectively labeled in
a mixture of UP1 and BSA. Moreover, mutant UP1 was less labeled, indicating the high
selectivity of the proposed labeling approach. Labeling mainly occurred on histidine
residues. In terms of catalysis, the Ru complex was more suitable than BDP because of
the quenching of the latter by guanine bases.

The application of this approach to nuclear extract proteins resulted in plentiful G4-
binding protein candidates being significantly enriched for G4-cat over the controls, free
cat, or ds-cat. The candidate proteins overlapped with the majority of G4IP candidates
identified using other methods, supporting the accuracy of our method.

Among the G4-binding protein candidates, HK1 was identified as a novel G4IP, and its
selective binding with G4 DNA over dsDNA was confirmed via EMSA. Our findings
considering the G4 DNA-HK1 protein interactions would be helpful to reveal essential
subcellular G4-mediated functions of HK1. Recently, KRAS4A was discovered to be a direct
regulator of HK1 activity. KRAS4A is one of the two proteins generated by KRAS gene,
the most frequently mutated oncogene. G4 structures may also be involved in HK1
function regulation, or HK1 may regulate G4-related gene expression. Further studies are
needed to clarify the biological relationship between HK1 and G4 structures. Another
hexokinase isozyme, HK2, was recently reported to be localized in the nuclei of acute
myeloid leukemia normal hematopoietic stem and progenitor cells and was found to
maintain stemness. Thus, the determination of the binding affinity of other isoforms of
hexokinase and binding domains toward G4 structures is of substantial scientific interest.
Furthermore, there will be unknown and attractive proteins such as HK1 in the list of
candidate G4-binding proteins. This list will contribute to the discovery of novel G4IPs
and the elucidation of their interactions.”®

Although the PPL approach aided in discovering more G4IPs, not all candidate proteins
would be considered direct G4-binding proteins because this method also detects indirect
interacting proteins as a part of protein complex. However, this limitation may be
addressed in future studies.

4. Conclusions

Herein, we developed a PPL approach to detect DNA G4IPs. In this method, the
photocatalyst was covalently bound to G4, mediating the labeling of the interacting
proteins with MAUra.

The initial investigation of the labeling reaction of photocatalyst-modified G4 was
conducted using unwinding protein 1 (UP1) as a model of the G4-interacting protein. The
SDS-PAGE analysis confirmed the efficient labeling of UP1 with MAUra-azide under
photoirradiation. Mass spectrometry revealed that histidine in UP1 was selectively
labeled. We utilized this labeling approach for nuclear extract proteins and identified the
labeled proteins using quantitative proteomics analysis. Abundant unknown G4 binding
protein candidates were identified. Notably, hexokinase-1 (HK1) protein, which catalyzes
the first, rate-limiting step of glucose metabolism, was identified as a G4IP, and its
selective binding toward G4 DNA was confirmed via electrophoretic mobility shift assay.
This finding could be used to highlight the essential subcellular G4-mediated functions of
HK1.

We believe that our PPL approach is a promising tool for investigating higher-order
structural motifs of nucleic acid—protein interactions and functional nucleic acid—protein
interactions.
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The origin of magnetic properties influencing
electrochemical catalytic performance for ammonia
synthesis

Principal investigator and co-investigators
Tianyi Wang

Advanced Institute for Materials Research (WPI-AIMR)

1. Goals of the project
Ammonia (NH3) is an indispensable chemical feedstock to facilitate global economic

development and demographic expansion, which is also a carbon-neutral medium for
realizing the hydrogen economy. Electrochemical nitrogen reduction reaction (ENRR) is a
promising and sustainable alternative to conventional Haber—Bosch ammonia (NHs)
synthesis. Pursuing high-performance and cost-effective ENRR catalysts is an open
challenge for achieving commercial-scale ambient NHs production. Less-precious
transition metal disulfides (TMS2) are promising catalysts that can be highly active for
ENRR. However, the origin of their high ENRR performance is not well understood. This
project aimed to analyze the origin of TMS: activity by probing their
electrochemistry-induced surface states.

2. Methods
Spin-polarized density functional theory calculations were employed to optimize

structural geometries and calculate free energy changes via the Vienna ab
initio simulation package.!? Initio molecular dynamics simulations were used to analyze
the stability of the vacancy-containing surface at 300 K. The climbing-image nudged
elastic method was employed to calculate the transition states.?

3. Results and discussion
Based on previous studies, it is easy to find that these experimentally identified

high-Faradaic efficiency (FE) potentials are located in the S-vacancy formation potential
range, which means that in situ-formed S-vacancy generation is prone to occur on the
TMS: surface in experiments. The S-vacancy formation window and high activity of
ENRR identified on the S-vacancy sites are linked to the experimental potential where a
high ENRR FE is located (Fig. 1).
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Fig.1 Calculated (a) 1D and (b) 2D surface Pourbaix diagrams of FeSs(111) considering
different coverages of SV, O*, H*, and HO*. The experimental potentials at the highest




faradaic efficiencies of reported FeSz-based catalysts are plotted for a direct comparison.

This study deeply analyzed the free energy pathways of the ENRR reaction over pristine
FeS: and FeSs-x surfaces. The Fe active site of FeSs-x(111)—1Sv yields a smoother and
lower energy diagram in the alternating pathway. Notably, the reaction mechanisms are
widely discussed in some previous studies (e.g., studies by Nerskov and colleagues) that
the formation and desorption of NHs* may be coupled into one step. Therefore, based on
this mechanism, the rate-determining step may still be the formation of NNH* instead
of NHs* desorption on Sv. After the formation of NHs, NH4 can be further formed easily,
which will provide a further driving force to make NHs less likely to get stuck on an Sy. In
addition, the NHs desorption energy on the Svsite shows that the energetics of
NH3s desorption from NHs* are lower than for the formation of NNH*. Additionally, the
projected density of states (PDOS) and charge density difference upon N2 adsorption were
calculated to analyze the electronic structure of the N2* intermediate (Fig.2). No* has a
strong peak in the deep valence band of N2 on pristine FeS2(111), while the Sv formation
encourages electron transfer between N2 and FeSz-«(111)—1Sy. The robust N2 bonding is
weakened and serves as an electron donor, promoting N2 fixation and hydrogenation.
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Fig.2 Calculated Gibbs free energy diagrams of ENRR over FeS:(111) and
FeS2-x(111)—1Sv surfaces. (a) and (b) demonstrate the energy profiles through the
alternating and distal pathways, respectively.

As Fig. 3 shows, this project expanded the theoretical analysis to other TMS: catalysts.
In-situ Sv generation on all these TMS: catalysts is energetically favorable within the
ENRR potential range, which may regulate the electronic structure and enhance catalytic
activity. Various theoretical and experimental studies can support the idea that Sv sites of
TMS: generally show better ENRR performance than a pristine surface. Thus, it is
crucial to investigate a more realistic surface state for a TMS2: ENRR catalyst, gaining a
deeper understanding of catalytic performance and reaction mechanisms. Our study also
guides designing promising TMS: catalysts for ENRR, where the capacity to form
S-vacancies 1s a key performance indicator. TMS: surfaces are prone to forming surface
S-vacancies spontaneously under ENRR operating conditions, and better Nz adsorption
and reduction capacity are observed. However, the bonding strength of its surface-S
should neither be too strong nor too weak. Too strong S-binding is difficult for highly
active S-vacancies, while too weak S-binding indicates low activity under operating
conditions.
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Fig. 3 (a) 1D surface Pourbaix diagrams of different transition metal disulfide (TMS2)
surfaces. (b) 2D surface Pourbaix diagram of Svformation as a function of pH and
potential. The color-coded segments demarcate the potential windows of Sv generation on
the respective instances of TMSs.

4. Conclusions
The electrochemistry-driven “in situ” generation of S-vacancies possesses a significantly

higher ENRR activity than stoichiometric pristine FeS: due to the stronger N-N
adsorption and activation capacity of a lower-coordination-number S-vacancy site. Such
an “In situ” S-vacancy generation phenomenon is universal in other TMS2 under ENRR
potentials. Thus, the electrochemistry-induced surface states of ENRR catalysts should
not be dismissed before analyzing the activity of an ENRR catalyst. The capacity to form
S-vacancies is a key performance indicator in designing TMS: catalysts.
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of NiO crystals prepared without (b) and with (c) oleic acid. (d) XRD pattern of NiO nanocrystal
prepared with oleic acid.
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Figure 2. Schematic of NiO thin film formation and the SEM images of the NiO films. (a) LS method.
(b) PC method.
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Synthesis of nickel oxide nanocrystals by supercritical hydrothermal method
% 50 [E AL & 0 P AR E 3B I —/b, JiE (2023, 7. 14-15)

2. JIVERE, #Pe0AcH, SEE, J)IE
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Ensemble Project 2023 Report

Eric Jianfeng Cheng (F2&#%)! and Hiroshi Kakinuma (Hli{d1)2

! Advanced Institute for Materials Research (AIMR),*IMR

1. Goals of the project

Real-time visualization of oxide solid electrolyte hydrolysis in air (Z24&H DO ER{LY)[E K E
TR DK FRD U T V5 A LA

2. Methods

We prepared highly dense garnet-type polycrystalline oxide solid electrolyte LizLasZrzO12
(LLZO) by sparking plasma sintering and hot-pressing techniques. To visualize the
hydrolysis process of LLZO in humid air. We set up an optical in-situ microscope. The
surface of the LLZO specimen was coated with a conductive polymer, polyaniline (PANI),
sensitive to hydrogen atoms. Once reduced by hydrogen, PANI will show a color change

[1].

3. Results and discussion

Our observation confirmed the color change of LLZO in humid air, indicating hydrolysis.
However, further research is needed to elucidate the underlying mechanism of this
process.

Meanwhile, we studied the relation between the hardness and ionic conductivity of
another oxide solid electrolyte, NasZr:SioPO12 (NZSP), and found a positive correlation
between the two properties. This study culminated in one publication:

4. Conclusions

Hydrolysis of LLZO occurred in humid air. Further investigation is necessary to confirm
the underlying mechanism of this process, especially the role of moisture.

5. References

[1] H. Kakinuma, S. Ajito, T. Hojo, M. Koyama, E. Akiyama, In situ visualization of

misorientation-dependent hydrogen diffusion at grain boundaries of pure polycrystalline
Ni using a hydrogen video imaging system, Acta Materialia 263 (2024) 119536.

6. Publication, presentation, awards, and patents



Correlation between mechanical properties and ionic conductivity of polycrystalline
sodium superionic conductors: a relative density-dominant relationship, Eric Jianfeng
Cheng*, Tao Yang, Yuanzhuo Liu, Linjiang Chai, Regina Garcia-Mendez, Eric Kazyak,
Zhenyu Fu, Guogiang Luo, Fei Chen, Ryoji Inada, Vlad Badilita, Huanan Duan, Ziyun
Wang, Jiagian Qin, Hao Li, Shin-ichi Orimo, Hidemi Kato, Materials Today Energy,

Accepted on June 30.

7. Application for other grants

Received: (TEPCO Memorial Foundation, title of the project, Basic Research Grant, Eric
Jianfeng Cheng, 10 million yen)
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Equipment 245,501 KO A-HEBIESF v (12, 3750) WFEEHE(12,1751)
Supplies 254499 H 4 (99.95%) (44800), H 4 (99.95%) R

(105,199), Ni £ —%" v b ¢ 50.8 X 3t (104,500)
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Other
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(TPPE) #ENIF & L TR OHEENEE(A Zn(TPPE) [2]Z %4 {bAme Lz (K 2a) ZHETIC
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AHFFETIE, Zn(TPPE) )/ ki %2R U 2 F L 2 25 wt% i S ¥, 3 O B2 #H(2,5-
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IZBW T TR AIE B )Y 550 nm FREE D BLAT 72 A7 N LN B LT T8O & O 2 T,
W (PH) A7 hJL (y BRJR: 241Am 59.5 keV) ZHUE L7, WEEHAIL LCp-4—7 =
=% 3 w%IlAfR SETZERIC, BAEN 6160MeV &RV RFT L2 Tl KEL 2o 72 (K
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o
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0 0 pchannel] ° 200 3wt%(0.50eq.) 3950 6160 5500
K3 p-¥—7 =A% St} 4810 890 e 5oL
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4. fEwm

AHFFETIE, R & LTEBEE T v 7T ) ot FHmz A+ % Zn(TPPE) T / ki ¥
BARY AF LB S, WREERHBAZIRINT 2 2 & TEWIEEM MR LA b
DY TV —H BT OIRNEEFFOTTATF v 7 v o F L — X IMERITE D alEM %2 A
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YT L —Z DB ERED DL TETH D,
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1. Y. Hong et al.,Chem. Soc. Rev., 2011, 40, 5361-5388
2. S. L. Jackson et al., Cryst. Growth Des., 2016
3. Yan Sun,et al., Appl. Phys. Lett. 2014, 104 ,17,174104.
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“Fabrication of zinc complex nanoparticles for development of high-performance scintillator”,
Masahiro Tominaga, Ryuju Suzuki, Yoshitaka Koseki, Yutaka Fujimoto, Masanori Koshimizu,
Hitoshi Kasai, International Symposium for the 80th Anniversary of the Tohoku Branch of the
Chemical Society of Japan (2023 Joint Meeting of the Tohoku Area Chemistry Societies), (Miyagi),
(2023.9).
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TEHNTTEMAL L CERISED A ViE (FXNEBR) 2%
BT, XX ENRELT DR RO SRS &
TEH LT, SRR RIS 2 EHT 5, L, , ,
PA50 0 b DL R X 5 GLEDEAEpE s I1ON-0x0 complex in P450
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2. MEEFE
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6. WX - BERE. BH. W
R RS b, HALKSEREOIICR, 417 SRR

7. SNEFFREEREE

T

- B OLAE B) . RZETEMERE 2 51M L 7= BNNB Bofr 72 851 L ARL I E R B 724y 745
$arOis, BEE L. 17,680 TH

- BHFE (R A AFE) . T ORI E 7122 OFENC X 5 TELIRSE DR TTE L OV
RUERIE~OFEENE, BEYE L, 7,150 T 1F)

- B E (FoE B) . BEERL - L R v 7 ATEMES T VL IERL A DORSERGH 2 L AR
FLRSOBFS, 8/, 18,850 M

- B (B A GHE) . BRALFNT & BRUKE—E BT O 205 3 D LSRR fik
BERRR L RS DO BRSE . BRI, 36,920 TH 1E»

8. W& fEHWNER / Breakdown of expenses

#H &F (M) B
Bk 0
THFESLE 227,720 AR b7 TR A
WH2e 5 — 2 fbit 7 /S A 2 e ds T OVE DR 2
et 270, 980 9H 1-2 B : A WERF, =22,

3 H 23 B : BULT KRS, WoEstm. MR

3H 24-31 A : Bl Xy 7 3, AR, HE
3 A 28-30 H : KT, TSN, HE

3 H 28-31 A : Ml Xy 7 o, A,

A - MR 0

Z DA 1, 300 i 2R == (NMR) 24 &A1 6k




HFE RO —ERAEHZOMEICLIEHBERND
kLSRR il

WRAREH A, B L OSP4,

Bk ML FEERS SAER . R MR B

FITIEER JR)
YRIRRL MR AT, PRI R MR R S E I, P A R ST ST R
ASHBi., *HILKRZFILFED

1. M E B

HIEVE IR 72 E oM FEFEBIRICB W T, HAaNOMKRREI 2B E T 5 2 Ltk b E
FRMETH D, M FOMBMIEHE A A O ZEEI KR INTWDE 120, HHE S L
WM - BT 20 0B O L 72 5, TEROMTEICE N T, AAEILE HOES
Bl LISV TEME SN TE 7, LL, &R0 92D MA NG 0 E To
FELTEHETH AT, MEOHEEELZFHICE 2 FENEE LV, BTt cid, R—v
AT v hRER Y HAWTEEMEEDOEBR T — X MO OB E /OB OmEZ i L,
TENEFE L L CRBRAEHE T A iEEZ R L (X1 2R) , —J7, HEBIR T, i
B a2 RN DK EONSZITRABOMBELZIIET L2 Z L NLETH Y, REOWEZT T
72, REBOWBHRERSGTHZ bR ND, &2 CARKFEMNFIETIL, SAaEBRT —¥
26, TR ORmIEE B E ST 27 R FIEOREZEZ BN & T 5,

1t W=V RTF» bRER V=20V, SEREEOREE L K/ O OEOR T & iR%E

2 == He .
EOHEE DR
s 2
.
[ | _—
B ‘ v 4
L,,/ = Hi 254 / z
2 b I8 g0
- = | “ 001 2
n -LlEi EHE" m 2 }/ 2 Dpore  §
25 4 — } gw‘ {.. $
- | . R S £ B oo
| J & ___// E D >
~7.5 TR :// _____>:~10 . ”ZE
10,0 4 .-.»7 § 8 = )
o Lok e =
'./ 10 10" 109 107
’f;i,.« -12.5 =10 -5 Permeal bility from simulaiton (m?)
Barth
2. WRFE

AWFZE I, TREAHIHET 5 Medial Axis {EET—Z D hARu o —Ex2 /77T
SR D Mapper (ZH2SWTC, EOME(GT — 2 N OREREEZHEE T 5 FEEREL, V3
2b—vartDRIZ L VIRETEOBEAY 2RI 5, BRI, F92WEBRT —
A6 Medial Axis {EZHAWTEEIRIRZHR TH L HLEE L TEHT S, wiz, &Ko
OEAE#R A S L 12, Mapper 77 7 2AERLT D, D& & Wil & 7 DM T SREIL, i
BEOIRDIER AR D IRN LM T T T~ BRI, 7T 7IZEENDHEMRI SR
B AR ETHI 21T 9 2 E D RIRE L 705, 15 B ALz Mapper 777 7125 L, V07 & 2 )bk
U 7o B R R SR e W CTHIEIRIE ORR 21T 9 . RITHNT I RO MENFHEZ HEE T D,
TRENREE S LT 2 WotgIcx L CIXIRERZFHEAE T 5, £72, RO TIEE 3 ot~
IR 5, 7272 L, 3 WOt LTI EiReE & L O R mfEOHEZITI> b LT
%o (K228



4 2« EAAEHE ) B IRES ORI 2 BUET 28 FiEOEX

(X

T D 2 Wi

wh?3
12A

w : Aper
area  h :Model Thickness

—> S

e PR SR R~ D 33 H] Mapper % MV 72 Biffifl

J

T D 3 WoTimifg:

3. BERBIVELE

~

« 3RITLD Medial Axis D

« Mapper % FWT=fEMT FIEDIRSE

"

- PR IR SRR~ DT

>

TR D 2 HRE H Ol H

KR TORBFIECONT, 2 RTER L LTLTBE ORISR E HNT, 2E%
DY Ial—va U R EORBEIT>72 (0 3 )., VI alb—va VOMICRbITH

fEIZ 72 > 72 DX Mapper %3 i3 2 BEDE|DIEDS 50px D& X TH o7,

L L&z &

BI/NET DLV Ialb—ra ryOEZBATHRT L Z LRSI, ZHidnE
WL RDZET, ENETRANTRPSTER RO L L TRISNIEORFER L E 2

55D,

Flo, 3 WILHEHBRICEWTYH, REMEPHEE SN TWND 3D ET/UZOWTHEHA LI E Z A,
B HHEE SN - R HAEIZ TR OFPHICINE D Z AR &7, —F T, BiiRET iz
BOTHMAEZR EORRTIIHEEMEOMENKE < oz, ZIUIHEIC L R oI
LTI o CWi=lmh EEZ NS,

X3 : RUTHAEOEBRIZE T DIRBRD T I

Simulated value(1.45¢-12)

a2 b—3 g URER & DR

[
Medial axis Mapper




4. FEw

ARFZeTIL, X AMMGE T —Z 126 LT Medial Axis & MR\ DB ILTF —ZRET O
— DT 5 Mapper ZHAG DO THWD Z & T, AT & L TEVIEEE CHtBh R % HE
ECEDLAREMENRH D Z L &R LT, FICRERICBW L, ERELHEAATY I 2L —Y
3 VOEICIVEEZSD 2 ENTE -, 612, ETIET, Medial Axis JETHE SN F
#R>© OFEBERE 8% Mapper 277 7 IO IALRFRRIRIRR 21T 5 2 & T, SHOEOE# A
LR LT EE R AN RO FIE L R TEEICHET 5 Z ENAREE o Tz,
7, AREFFE CIIFATIC ML 2 Y EMEDED 72 EOKFENRT A X DOIENREE > TR LT
IXT A BREDFGHGIZ OV THRHFTT 5 2 &0, 3 WITEMRIZI T DG 7o & O#IE
R DGR Z & DGEICxT 2 RIEEDOLEAA~DXFIEH KD Hiv s,

5. BEIER

1. Suzuki, A., Miyazawa, M., Minto, J.M., Tsuji, T., Obayashi, I., Hiraoka, Y.,
Ito, T., 2021. Flow estimation solely from image data through persistent
homology analysis. Sci Rep 11, 17948.

2. Mehmani, Y., Tchelepi, H.A., 2017. Minimum requirements for predictive pore—
network modeling of solute transport in micromodels. Adv. Water Resour. 108,
83-98.

6. WX - FoREK. %E. ¥
« 2023 HEJE ICFD R A X —3¢FK REEH . ER
A BEEAERFETHERE T oo TN T — 7 g v RAX IR RREH - EK

7. N RESHE
=D

8. WrEEfERA NI / Breakdown of expenses

# H &% (M) B A

e 288160 JEORS R, R

Wt 90420 7 H 30 B : FRITSE RES BEY WRICRE - THHIUE
ik 28550 1 H 22 B : /1758 e BB A8 O
Wt 75287 3H 3H T B BEY WFITIE - IHHINE
Z D 22500 FRBNE - B ERE




HBEE-FIIILoBAME_RBRTIES
BRBFEETY) FODHBBEHAFTAFIIR
WREREH 4, 35 L O FRE4,
W FE . EA B
FT R
L RPRHIFZERT, * TR

1. WZEE®

52 BN A HGHICELS & B2 EINT ISR MR A LT =M1 (Abrikosov Vortex
Lattice, “AVL") & k3 5, @EBEMIC L 2 ERSI CTHARDPEEI SN D &, ERFEICL-
TEKEIPAECTLEI D, EFHROEOBMENERE L 725, AVL & [RIERICZEH)E
HMHELZEIBRE LT, I TALLHAMMEEFD Y U kA U ELFI(Chiral Soliton
Lattice!*!, “CSL”)3%F H45, AVL 13 2 IRTTOBESEIIN TR 1-FEBR 2 Sk &£ 5 D Ilzxt L,
CSL 1% 1 Ity TR CRIBEA AN 5 & 9 ) IRAY 72 288h 2 7" d,

TlX. AVL & CSL &9 20D R 5 FEEEN NS > To G MREE 272459702 2
DOFVIZE#E T 2898 & LT, F T/ LR AR CiNbsSe ~BIRERD RIL S o 7 AT
M E LTZBR, BERIERILOR R RE B S -, 2 ORKURHURENE AVL & CSL @
JEAIREE OIS MEITER L TS EZ 2 6ND0, ZORFIIARHEHTH S,

AAFGECIE, AVL & CSL DR AMBEEN L - 5T HERALZ2HE Y I 2 —v 3 i
Ko THHZEZHME LT,

2. BrRIGE
ARFGETIL, THRRER/F TV O AR D 2 EiiE | 25 2, — RN CHlFRE S
L% CSL O JEHIBIBES; /04 .00 AVL JERK & 1@l K 5% D 1#E#E) % time-dependent Ginzburg-

Landau (tdGL) gl E3& v I 21— L7,
AHFZETIL, iD=, CSL 2 X 2 BRI SS 75408 D z iy

2
h t) = Mesp |1 — 2002 = 2
Ho CSL(ra ) CSL|: cn <2L0E(k2)’

BB LW R LT, 720 1 - 5 2tdGL SRR

ra(T) (% - i%h’"t))mr,t) - (1 - %) (1186 0) Al 1) + €3 (v i ie*A;;"f)fA(r,t)

C

@4n<angW+Vﬂnw)=(1—%)m4A«nw<v+£3%29>Aw¢ﬂ—vX[an—mmw¢ﬂ
(ZBW T, MRS & FIINREY « 2 7L BB ARSPEIRIC X 5 3R « @B ks
DOF h(r, 1) = e,[hex + hesi(r, 1) + Jo/w] & LTz (wITEEME) . B2, 9 =0, A(r, 1) = r x uoh(r, £)/2
WAL=V RBEAL, fHEO-OMEEICER Lz,

BBREAR S LT Nb (BEEGBIEE I, =92 K, FHEE RS Bo=024T, b —L X
R &=37nm, BiGR AR 0=40nm) Z4E L7z, —FH. F 7O ABMER E LTt CrNbsSs
(BOFIRE L Mcs = 0.0862 T, B r iy bW A B Lo = 48 nm, G HHAJEW L = 49 nm
[ohex = 0.0739 T AHY ], FEHBIEEY = T4 £=0.748163 [L =49 nm FH24]) Z4HE L7=, 3k
YA KT L=L,=20L, L.=0 DEREFIRE LTz,



3. BRBIUVER

X 1 \ZHEREE TR A @ 2 B O MR EE T O /TS /54 2 7x LTz, CSL N7 WiEs (X
1 22), NZE =MD AVL N RLBI D, IE=AENDLEALTWDS DL, IESTEOREHEIR
HRDIBIR B Z2Z - &2 b5, CSL 12X D 1 IRTnfizln An-5H4 (K1
). ERR OALE D NLE CSL IC X 5 R i KOMEIZEE L TV, CSL 28
AVLIZEE L TWDH LI A D, CSL #BJET 5 2 & THEM e INMRBLRE N R (K
L19f%5) LTWbHIZ &b, CSL 7 L CHMTHIMEG 2 11915 LTOBK 1 5 Th D, WK
BRENERLIZZ ENLIRIEEZ LRI, AVL 38T, D78, CSL H Y O%E
(K19) TR AVL OZ4 k25, (1) CSL 283G 7= 59 BT 2 N SR 28 0 0 828 72 o
2>, (i) CSL 12 X » TEB /B 3 EE K LI IR D R S BT8R S 7= #5722 O I AR T
b5, 5%, BHRIREZZFICK WRERREY A XA TOVI 21— a B ETHD,

0 5 10 15 20 o 5 10 15 20 10

x4 x4 Xt
1. WEAO/RFTEES M (RS Balih, ¥ &) . £ CSLg Loga, H1:CSL&H Y
D6, A CSL 72 L COHMBIES & 1.19 {5 R L7256,

X 1 HOIRREN D, T /0 58 A E AT H AN ER 2 FIN U 72856 O RpThiss o A
FvFvay hEWRTEONK 2 Thsd, BRSO TENHEARE TR 7 b LT EETRN
RO, EBEFHEIZLDIEPURE k7o —) NEFHLTWDZ ENGnDd,

) i_'?@g',ﬁl"lﬂ é—

ex
e — 20 20

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

x4 x 1L x 1L x|t

B AFL =Jex x B

X 2. BEIC L D RS oA D2 L, WEERT (/) OIRED BIMBEIIZEE > Tk 23 B
NHFEIZY7 FLTEY ., R 7= L2 PURERE T TS,

k7 o —CRALEEGZMTERBEICHLTTry NLEOBK 3 TH D, 72721,
FEBIEXCSL @ 6/ AMNCWATICEE LGS, TRIZOEAME EBEICEELZHETH D,
CSL ORI JEA MBI 22— r L ¥ — (BEEREICK T 5 AR vX—F15) OZRHICHE
T35 MOMmR7a— () &, BlZhoik 7o — & TIHEWVWNRELDLZ ERT
BENTZN, AFEDOL I 2 b— 3 VR TIL CSL OFE - 54 A8k 58 E 7m0
EWIZE BT, BoNEBR-BEERFEICRERENTRON o7z, 7272 L, A5 TH
WX T A= TSROV A XL CSL OZEREAMMNFRRE ChH 570, Eff =1L ¥—D
LD DOEE A~ ITHE L TR WAREER B 5, Stk INHBEIINRES & 2 % 7= 544
T TOWROEEZFH~5H Z & T, CSL OpT JE Wit E & AVL & OHEEEZ X VFEL RS
VEND D,



SYAMTATHANDEE -
20 - AR

csLizL }J / / /
IIF ‘ Z ' '/ | '/
L J | )
#,.f | TL’X / / ) 70—%H
N CsLB D NN\

pa
20 40 60 80
J (%107 Bealpiok®Ea)

E[x10°° BoalpioA3)
2

o
o

P& BB Gfsk)
7u—0aK, kB
CSL D B AEINZAFATIC
%ut]/m\ TEX 5
A WEL
Bt %z%%“zm JRAa.D
FEHRNY CSL 72 LA T,
PR DFERRD CSL & D
DEE DR R T,

5 AMEESEADEE JRFRH% CEH b\fi B H(BEERE) TR+ —
— 20

Nj; a CSLEL J 2, \K\/

. . ’ A csizn NN\ 7R

20 40 60 80
J1x10™ Bealok® Exp)

o

4. *ER

CSL & AVL L OWMBHSEZELE L LT, BIER/F TV 58 AR JEtEisEic
B AR PR ERE A tdGL PR CHEY S 2 L — h L7m, FOfE5R. CSLICEEB I N &
%62@5/&% %ﬁ@ﬂhé@&%ﬁﬁaﬁw_ 07 AR Uil - RS0 T TR

BB CSL OAMEIZ L AKX B WA LN o T, A% IR D EHNE
ZPraR L, ﬁmu%@b L7z AVL & CSL 23k 0 72 R pEA - BEERFFEZIBIE L2V,

5. 3EIWR
A.A. Abrikosov, J. Phys. 2 (1957) 199.
I.E. Dzyaloshinskii, Sov. Phys. J. Exp. Theor. Phys.,

1 Chem. Solids.,
2.
3. Y. Togawa et al., Phys. Rev. Lett., 108 (2012) 107202.
4
5

19 (1964) 960.

FNTRE 5, HAWESS 2014 FHFRE.

A. Schmid, Phys. Kondens. Materie, 5 (1966) 302.

6. WX+ FRER. XE. B

FEF) MMEER, EARMHE., TV O AMMEED T ARG T3 T D B m T
R BIEERET YTV T—7 g v 2023412 A 13 H, HIEKRFE,

#3) T. Okada et al., “Numerical Evaluation of Elementary Pinning Force due to Spherical and
Segmented Columnar Pinning Centers in REBCO Coated Conductors,” 2023 4~ 12 H 11 H-
16 B, ENZRPEER=#Y, D2-0303-03,

7. SRR EHE
AT« R TER BT AL,
BRZn—2AFI 7 R” |

“ZEREIIE 2 b ORI & L COBRERD
IEAE, EREREE 360 1,

gegEFHPNER / Breakdown of expenses

#H 4% (M) BF A
X i E 0 7L
THEESL B 346, 749 MacBook Airll AZ#aHr v7)—. MacBook Prol4 7¢ X

Wt 76, 251 12 H 11 H-16 B A7 0388 BV ERS
MRM2023 1 (FR st « FER - 1 HINEE)

Ba e NMEE |0 L

Z DA 77, 000 MRM2023 2%, J&S B K AR R =

GhERBME - F2— b ) 7B




BOREDAEEMEEVR/AI 25— 3 VT 7
ZAHERELAXRDOEEEDHBEANDTIEDEFH S

MRAREES. B L OCRRARREH

FER . hEPAET2 Al

Fi Jegs 8

VHAL T T TE R v 2 —(BEAL X T4 S1v - R HN v KR 2 IRE R R T
FHAREEBES DI, °T 7 AARFE7 273 7 288 EEAUEENT R+ v 2 —

1. WiIREmN

AR ClE, ARIthS & BABRBESEMEICHE R G - - AT R8I L <ftbivs, %
FHREToYR7ala=r—vay (HEE. £EH. TR RIAEFEOBRER. U X
ZICHET A IHEMPER T 2 7 v R) ICEHT %, SAMRZEEC NG HBERLER &,

HEROREDY R 7BMLTE Y, VRZITHT 3 4EREMW - SUEREIC T (g
Bk, 7 7kE . T ITEL. RIS, BRME R L) iz, 2FEMARIC X 2 Bl emds,

BHAHIONADBKE L o T3,

CZTHRE LE-HFEIR, AHEEPIV AL MEEABAET L ICX3BREHET
HY, FICEDLZ &b D LHPHFER, WEE~OFELNLRFHEEL O 7203, JLKEERFE
RETHLS 2 OEENM O, BB ClkEEZHITE Rniz o EkA (oo
DI Z ko 21 (ZRET) = v oEIHoEICERNZ Ik 52 (T72H4) &) ICX
270 ALNTE R, LA LAY OEE, BEROILRHEER, BAERIHER 4
CTH Y., KOEREMCKE LR, 70— A RBEOEMNENZOER L 554,
Z D7D, v—ANEXALIEEIGIC A, 7 e e RO EFRBEOE=XY v /I
b 2 AARIEOMEE L. ZHHOEECTE C O % Bl 3 2 1T BB O fFAfE 2 K ¥
(o Tn3, THLRNZSEZTAIIE TR, HEE ZhE e ) L HA - AR
DAL N RICY) A7 EMOEEEZTAEL, SHBOIRZ7aIa=r—vavolE) T2
R 22 LR HIE L=,

2. MEHE

FROMKIZEEDIRIGIC V2R IEELX G 2500, $/-T=2) v I7RERIEZEVAKH
E@Eﬁ TV NRERINTHEIDO0%k, HROEHEFE L T 7 A h ORE %
<, HErxEe LR LCHERALICD 2033 E IconT, Hithcof v a2 2 —
A X OSGTAE 21T, mEH 2 Fesset L 72,

3. BEBIUEE

(@) &&E (7~ ')77.:./«. 77 AH) (b) BIEEE (HE =)

WEOHME 1993-2021FICMTI2HDEEFIARE L. & | HHISRET 2 ZREOR2MIIWH THW
EDILEEE20204F, MAODRIS%ITBE R | A FEHI G W HEELEIC L 2R RE
WEERDBEMNOI%E 58 D, ~DFTEITKE L,

BEHIEBEL | 1SCEREICLSTFAHAE2BLENI00LD | 1970FRICHEEFAER LSOFELIEE & L
INBEHIT | FRERHFEAREHLHHH 54 ‘Poison cove’ TOERAEHZBE, tEE - HlTEICEL
7 > 7= B HA ONEEI R EDME L, SUEEEDFEIC TWZPSPAOERLUESE, thimaRIZ [30




Y AREHIE O IL K CIRIME AR I N B, FFERTICHPED Hk] F &R,
Yo 3a | - ERME BHEICETIERMNCHENEE | - TH-AEHE-ARE BRLAFRHOREK
—H—av TH-REE-FR HABRvY F7—2%% FPCARR1TH). BEXBT 700 b
e E] FHREOERIAEOIY AN FEE, = S DOTEFICET B IERTIE
2 > TR HEISBRTIC L - TER TH-AR-EEEEE [BEl W43
Y, HIg o BRECHREOBEICEAS DIF~DEHCER), /A L=
na WS B 70 LPEMDOEY AAD
EEEEE-ER MUERORHEE RT KE(RR—1THE. E&M)
KRG & L THRb=f
4. ¥

HzHFKWHET 2 N4, BiET 5 A N2 b IicHER

B
FU® & T AR E E N RIEOLLIC L o'
ko TR - RN RRANBEE LI TLs - BEnSORE Ama
LEALNS, Lo Lans ORI s ARl oS0 B

RICH 2 2 IR d o Tl kv, [ HER . YRUER4

5| 23, e rohERNE R HEEMEOA
72T, BROBHCREDIARFHSHIER

> DERE, 8

ICX > THHREINT W, SIF. X BE%R EHOMOER
FHRElORBICEHRT 5 & T, MERRoLE S

FEOTHELED LI ICARINTV D0 2B L, -

IVl wyRzala=r—avoiE) HEkE - BERS, B W%

L7z, ZD720T 7AHTlE, MED=—IBY
DEHICEL, EFRICERPFHI N TS, TE
KA L BEAHIOPHFEDTED FICD T, £ZHAT
. BR-ATE-RIEER Oz I 2 =7 —v a v E
BRED T o RE2FET 2HELD 5,
ZDIEPERTRELE LT, 77 XA 5
ET 5K %2 OFE~ORLY flAH, Hilsko BFM:
B eERORBEEICL VS TH 5N, 2% 0, BERBEOHBMEKES, Y a0
FrenfREMEORENRE L T 2 e EZON D, S5%iZ. O HIofERIICOVWTED
IIOBRERPELTCVIO2ETEL, @ Z0BRICH ZEEN - HIEEFERZ S iz, @
BHILTwR VR 7aia=r—vavoiEfleagthilizv, 2hbxd i, HilgHEo
M ECLI 2L IR ARV R 2alasr—2avDiEY T, ZnaeE/fHEST 3 L #
ALNBERHICOWTOERZEH T2 LBRETH B,

© BREMIHOER

- EREREEOREICH
9 % KIE P Wl

« M, REEROHE

B BELSINIBEKROERICERIERDH

5. ZEXE
1. B (2023) THEBMERBZ RO & L 2BEEY S ORI TR A D 72 © O Fiff
WoE) THAKEERRE] 89(3): 232-235. 2.

2. Climate Adaptation Science Centers. Combining Local Traditional Knowledge and
Machine Learning to Predict the Future Safety of Alaskan Shellfish Harvests in a
Changing Climate. [https://cascprojects.org/#/project/4f831626e4b0e84f6086809b/

600f20f4d34e162231fecd95] (2024/3/18 HE)

3. Landrigan, P.J. et al. (2020) Human Health and Ocean Pollution. Annals of Global

Health, 86(1), p.151.
4. Anderson et al. (2021) Evidence for massive and recurrent toxic blooms of Alexandrium




catenella in the Alaskan Arctic. Biological Sciences. 118 (41) e2107387118.

6. WX - FRFR, XH. fFEF

FHACRE, PEASET, ST T 7 2 7 @ “HCHERSE & HAR D HERJHIC & 2 B O 2L

W NEEOPS I YN

7. NEHEBEEHRE
15 0 (1) RIAF R BB EE HF05E. [7 7 2 ERHA I 31T 3 FEEY UL o His i
DFER L AU E R ORI | e, 4,680T

(2)20244EETUMUGH 7 2 b 27 v 7if5e g, [HiEEEHR > 27 24 (GIS) %M\ 7z HEER
BOHXKXY ZZ7FHlit V2 27ala=r—ayv - - EFA0RElL] THAET. 250THM

AN

T =9

29[ SER & 202443, RIS D i

8. WMABREFAMNER / Breakdown of expenses

2 H L& (M) IEF |

Bk

THAEME 312,260 HEE ARV —H—F, 1&p

et 187,740 9H : RERIFFWH T, ERHIEE
10A @ =y, BHHE
3H BRI D LT, A

E RN G

% DAl




3. 2023 FEEMRFEFET VTS T MNikeRE REREE

PR oL RBFZEDMREZ B & LT, BEMIEFT OFTBIFFEE TR S 11 2 L FRFFE 7L
— Nk LT 2 3R T 5 2023 (R FANTEE 7 TV 7T o Mkt E] DABE %
B - FEfELE Lz, 770 MEgaRE] X 1777 2 MBS ICX VYA TSI
H 72 PR FERRRE 2 R LT S B2 2R B RIA E D kke R 22 J8 1%t L CBIA AT 2 b D
T, SRS 2 o RRE 2SR L7, B, 22T, BESNEREENDS. BHE
B X OHGFETIE O TEE OFFRAHIFRL TWET,

IO OFEFREOEMmIZ LY, REFRHORR (2024 47 H) T, 3 fOimXHBEO R
NET NI ERRESNE L,

F3-1 2023 EEBEFMEET VI TNT S5 v Mk E RN R
PRGRE (2 1)

FEHR . e I
&5 R (© : HFFEfL ) P -
" - SRR T T 4 TR
i)l =} © -
ok LT /TE%L;E V=i
Bz
A ] FUR RS - Bh#
X A4 ~h
| mwsEsrsERONS eI R R I
BLORIESG: A L FHERS: - BhE
JIALE ST Al BRT: - R
AN BRNBCE R « SN
AT HRURS: - EHIER
TN 2N = UNE SR
Hao Li © MERHE - a S ZE T - HERR
Explore the Performance of Closo-type . ~
3 Metal Hydride Electrolytes with Kazuaki Kisu SEMEARTERT - BhE
Large-size Neutral Molecules Egon Campos dos | M B SWFIERT « FHED)
Santos #




BHEEHMNMNEDIBEDIRE L UVUREAR

ok I BIRT L AEDERE] L ERSRGE O BHRE O AR
foF 1L AN B RS T

B )

LT ST s =, RRREAY: GERIER TSR BT o TG
BO), CSCERRZERL, B, TR, AU, A EEAS,
HARF

1. WF3EER

BAaDELFHIZIEOISICHAEL, FOLIICRRBLTEXEOEAD MY ZIUINERZ
DFEEND NDHLORNIIE L TCWAEMBOINDO—2>THDH, KLFEEIT, HiEFHr K
BT 5 Z & TEDOMOWOBEMFEZRD T E T2, T ORER, BITETITAS 5 130 [F4ELL ERT (2
MITFHANR 138 EED H B MO Z2 5D %) O RIEDBERBSR T 2 LEHIN
ARE L 2> T D,

ZO—FHT, BIEEORIFE2 Lo TLThH, MR ETHEICBAMShZIHSEZ L -5 —KE
W22 LIIARARETH D, & AN, KEDOALXN LD BEDOEWEEZ2 R+ 5
ZEICEY, xR EOFREMBEAICHBIT S Z ENREE D, AUFSTERE TIL,
RILFHEELBELFZEPH I LD S Z LI2X 0, EEEEHIEE Sz £ o R CE S 2 i
L. BIEDRKFEOFM AL S D LV ETOD, 100 ELLEIZ M SE AR 72 B R il oo < S
GOEREREHT 2T T 5,

2. WMEHE
B sl KXBRROML « AT
g LA

X 2 N

"l. SE 2T 40, 0

s ; é I": i"‘» - g

i!*’ i & 7—n4 7

#lplt 213 DR & DL

3121551 b BoAH - HEMRRED

A ARAE 3§ BRICA T 2R
Y% o

X 1 AHEREDOHIHE 7 v —F v — b. RBPFLAFRIZOWV TN 300 EoDORKIEFRET V¥
AT —HhA4 T L, BE 300 FEDEREOLE 2 FEREEIC L.

AWFGEIE, B EEHIFEE SN TV D R ICH G 238 - i+ 252 L2 FIREL, DLTD 3
DODAT v L - T, MREZZITTDH (X1EH),

L JESEHUER) & RIKBLR ORI, 5% 4505 DFIFR
2. RICBROMNT, O3k & DLk, BB EST
3. RIEHIZRO S L2204, Bunhy - 20985 & OBRRICET 5B %

ABFFETIE, EELELENICB T2 RXHSE (F—n T - HE - R - R/ 2 - BT2EE
Fp L) BLUOKREEH (KR - B2 - RWZRLE) 2 L. KSCFER O - R, L%
P BHIVTERIETRER b DI OV TITIBBIN Z1T 9 Z & TER SN D, AWHFTEA N —id, K



WL ERF LN AL B BB E DD, FNFENDOEMM A B H WAL THE
THITEAT D,

E%% X, W7 U7 M LT HENAFLERDBEREENICEBIT D RS (—n

HE CME - HERLY) oM AEITW, BIREIT Y, BEAEMOE L LW EEF s

i@ﬁﬁ% ZBWTOREEHEINICKIT 5 KICHHZOMEIZ W TIE, @@ E 40 K FF5E
FIZH 2 <, BAERMIZIZA TRRFONAEL K (FEFESLR) - S <IERFOBELEK
(FFtEsR) 7o Blo 2 OF & LI KCF A2 B &3 5 1)KL & 5212 K SCRR O kT 217
W, FTEOEFEYDEELBORIESC, A —u T - HEEOWH D ISEOBIEHR S YO KI5
HEARET 5, 70, BERHZ X o TEEMICE > TRAERR EbiEdR I TEBY, —
&V D I IFRE T 100 UL BICTE > TRIEZ BT HZ E L REETH D, ZDT b,
T TIZH HILTWV D KIGIEEY & iR EORBEORIRIZOWT LB AZTRD 5 Z L 23 AlHE
TbhD,

3. BRBIUVER
3.1. ABFZHID 280 £S5 DOKBIFHRDT —F ~— Z{t, (Lyu, Ichikawa, Chen et al. 2023,
Geoscience Data Journal)
Forld, ZNETREAHBTH Y, B TEIN-IIEELE - TEiERTH DRERE HRLICE
H U7, ABGEHERIE 1623 4E00 5 1894 4 £ TO 2 LHARERF A A BLE & FHEN 5 E £ ok
EEO LI REITIHATEEIZ N, 280 FICHIE > CTEHEEM Z Fosk L 7= s itek
Thb, TOH - BELEHITERBTHY . 3243 Mt £ 2 {& 5000 5372 L SHHREKRD
FEREEMEEDONTCVWART TR O 7 a7 4 7 Thd,
HREPEHFLOZNE D LW iE, 280 FFIZHE - THH O RKDFLEDFE->TEY, £DH
D7 A=<y bt — SN TWDZ &D, ERFEFERE - uniform « MK G100 4221 E)
D3 EIRI AT EBERRET —FERoTWEHETHD, £ T, FxITKEPEATLOT —
&#%wmﬁ%%ﬂ&mﬁﬁif®%mmﬁm%&$f§@%ﬁ-%ﬁ@%ﬁ%i&wé:
SR LTz, 2 LY HiEEEEICBIT A REBEO R EZT D Z L AHE & 72
Otoﬁﬁﬂik%ﬁ;@ﬂﬁ@fﬂ®7 HAR—=2ZONWTIh 2 TimLe LT —H
ZE LD, BEXSFOEEEE M A U=, (yu Ichikawa, Chen et al.,
Geoscience Data Journal, DOI: https.//doi.orq/‘l0.1002/qdi3.227 Jo

3. 2. ABPE AL DT — F RX— A REK & oIz LI 3E/mrse
EFED 280 £ D H 2 DRBT — X EHNWHZ E T, FITRE B LV RIZHOWT 2 DO
WMrgeaEHED D Z EMAIREE 72 o T,

&ZL%@kfé-@E%ﬁmm%

9 AHIEHEAO TR ARBRE - HFRE - IWREDH = & 08, HiL 280 EAKDOTL. s
R AHE (1670-1671), LU UNZAKIE (1695-1699) IZBIT B HD.



FRBE HECIE 280 D K& & B /3— LTV D728, FIEY-EIZRB1T 2 HLEEDRITE O Kk
METRD DI BRI DT —ZR_R—=RA Lo T 5, FIFEESOKAEED H B, A H
MAN—=LTHHDE LTI, FEERAME (1670~1671) LN KHLEE (1695~1699) 23 dH
Do ZILHDRHIDIERE «- ERBEHZLICELIEZDONRX 2 THhD, £ TORERSD L.
AR DIREMPHE STV LEAE (FHL, 3-5H) 2B T, HEDOFITNAE -7
CFESTHWRNWZ ENATERND, FRICCHKRAEEIVIE D HRKITT THREARN E 272 <
EETBLT, TNOLDORAENEBRHEKTHD Z &, FHIEDOR L KEVLE LT 5 FIER
WRREICE o TS BEAKRDBBE 0o o Z ENHEEIC OB N > TVWDH Z ERRATHEI S (Lyy,
Tokuno, Ichikawa, et al. in prep.).

ZO—J5T, FKEPEH AR TR X 9 RBEBIEFR HEITW < OnEL, Thva E
EOTDONRK 3 THD,

=]
S

Rainy ratio
o
~

. &
o

X i 1 & ] ) ) pill ¢ JLIL) | ) |
1668 1672 1676 1680 1684 1688 1692 1696 1700 1704

i | ] |

Rainy ratio
o
~N

17.2]4 1728 ' 17}2 : 17;6 1;4;0 - 17;4
X 3: ABprHI 280 LEICBIT D, DA LV R F LU U8R 280 £ THY |, FAOY
BB LR 2 OORIEOREIZR LTS, TDO—FH T, RETROHWSTIIEHMWRBEARRED b
v R R BB 56T

e
(=)

1708 1712 1716 1720

IHBE3IZBWTIL, FEIEEDOE (1683-1686, 1703-1708) ITEEAEITH T~ 0 KN IER
WZDIRNZ DR DN, T D OFIZII KRB 2 O IT R 20> TRy, BURT
L THLEE= RO R (IR I, [HBEORB=DHEE ) T4 L LY SL> T
DN HDHNNIENSDOEEE B L THDET 00 BEOEE 2R T THD (Tokuno,
Lyu et al. in prep.),

3.2 2. XFDEREBROENMNO I EIRMORBA MLV

280 AEAFDIERF RN LY b, E9R5 1750 AET AN 5 1900 4E T AT T THERZEN |-
FEENCH D Z LD, FoxldZ o 1650 FFRICBW T, BBEMLRAELF ML FdH -
T2OTIEARWNEHEER LTz, ThaiEim T 272012, K2R 5, KR 15 oWEEER
EDOX T L TWDDNEFER LT,

Sunny Snow

0.08 -

0.06 -

Ratio

= 0.04F

0,02 @

0.00 - *——9

2 | 6 s 10 12
Month Month

—0— 1623-1666 —&— 1667-17 & 1711-1754 —&— 1755-1T98 —8— 1799-1842 —@— 1843-1886 ®— 1887

B 3 AEBEHROKRRT M 2BLERPBESHTVIEE (eft) & 1F] HNFESHLTVSE



& (right) @ 1623 55 1900 £ Z A E TOEL, & curve I3H 44 F T8 CKIBE#I x4 E) TEL
BHTNB,

ZORERNBK 4 ThDH, A4 EAENGDLND XIS, 1750 £ (F LY or 78) 705 1900
HTAH (KB 12T T, &2 (Month=11,12, 1, 2, ) ITBIF 2 FOWEEHIGHREHBB L ZE
8%/ D 2L FIZKREL WA LTWDZ EbhroTz, Zbid, HARDILFEMR, FZ 1700
FEIZB W TOERRIRD B & R TIRWMEAICH - 72 Z ERHESNTWD Z & [2] £ [F
RO TH D EF 2. Fox OFZEILZEN G 2 A LU TR R L CE BRI %
B LN TCEFIERICa— I RERTHDELER D,

4. fEwm

KBt RO T —Z X—Z{ERRIZ LD, 280 FICbBITOEMALRE N L REe—HEW
OIFM S RRE CHAET D Z EDAREE R oTe, KT —FRX—2ZHWT, BEITEICRRE
HLEEDRIR. EHIRIZEE FH R Ly RICOWTH IS L —F %230 h FIFC. FnFh
AT Z BT CTH D, 2D DL S BITEHET 5728, T4 1X” SPinACH” (Specialists
in Astronomy, Classics, History) & L CTRIF « K5 & R FOFERIINSE 7 )V — 7 % 5L
LEF, v=7% A FbMELE 3]l A%IZIINHIZHOVWTHEEREADGS” Climate of
the Past” 72 EICEMEZMFI L T D,

5. 3EIWR
1. Lyu, Ichikawa, Chen et al. 2023, Geoscience Data  Journal, DOI:

https://doi. org/10. 1002/gdj3. 227
2. https://www. asahi. com/ads/tankyu—sdgs/summit/pdf/pdf07. pdf?1209
3. https://sites. google. com/view/spinach—group/en

6. X - FoREK, TH. &
1. Lyu, Ichikawa, Chen et al. 2023, Geoscience Data  Journal, DOI:
https://doi. org/10. 1002/gdj3. 227

7. SRR EHE

8. WrEEfER NI / Breakdown of expenses

#H &F (M) B
S e 171, 700 LG E=X2—T 4 AT1LA 1H
703 USB Type C 77 —7 )L
VYRR B 69, 912 EEE (10 fi)
1, 000 abr—H—F
i 55, 220 7.6-7. 8 HAlH QAT BFE) FTH A b
40, 420 11.17-11. 18 fili'a—H 5T (CHENG YONGCHAO) & EIHA + T H &b
40, 420 11.17-11. 18 fia-# (5 RF) fIbabt
53, 720 1.22-1. 24 (iB-3 (7 RF) fIHEbE
64, 741 1.21-1. 23 {ili5—H 5 (CHENG YONGCHAO) & BHEA + T H 41
55, 420 3.12-3. 14 fil5-3 5T (CHENG YONGCHAO) &I+ b4 bt
40, 420 3.13-3. 14 a3 (7 NF) fFIbaot
b o A | 100, 000 v = 7Y A NHITEICFR D 4
D 16, 314 Slack & 1 {4
272, 058 i SCEREEE 11/ OWILEY®@Geoscience
9,929 SCHRAE AR




Explore the Performance of Closo-type Metal Hydride
Electrolytes with Large-size Neutral Molecules

Hao Li', Kazuaki Kisu?, Egon Campos dos Santos !

! Advanced Institute for Materials Research (WPI-AIMR), *Institute for Materials Research
(IMR)

1. Goals of the project

Exploring new energy storage materials is critical to building a sustainable society. As an
energy storage device, the battery could harvest energy from renewable energy sources,
which has been widely employed in portable electric devices, electric vehicles, and energy
storage.! The lithium-ion battery is widely applied for electrical storage devices; however,
it can not satisfy the performance and cost requirements for large-scale applications.
Investigating safer and cheaper alternatives is a global challenge for energy-storage
devices, and all-solid-state batteries (ASSBs) are promising alternatives because of
mechanical flexibility, safety, variety, and high energy density. Especially, multivalent
closo-type metal hydrides (CTMHs) are promising material candidates for ASSBs, and
adding neutral molecules into the lattice of CTMHs can promote battery performance.
The neutral molecules in the CTMH lattice can improve ion conductivity. However,
neutral molecules affect the local structure of the electrolytes, thereby mixtures and
multiple-phase systems are commonly obtained. Theoretical studies elucidate the
structure of the closo-type boron hydrides, and a global optimization strategy is applied to
generate unveiled structures. After a single system test, the individual phase effect of the
CTMH complex mixtures is obtained.

This project aims to develop a dynamic database of solid-state electrolytes (DDSE) by
large-scale data mining and subsequent data analysis. According to the statistics from
the DDSE, many divalent cation-conducting SSEs with high ionic conductivity have been
reported recently, providing a distinct opportunity to derive new viewpoints that can
drive the development of SSEs. The big-data-driven analysis also discusses the
challenges and opportunities for developing next-generation SSEs in terms of the
materials’ properties and operating mechanisms, which further generates essential
insights and design guidelines for developing next-generation divalent ion SSEs in
batteries

2. Methods

The SSEs database (namely, DDSE) was developed with the ionic conductivity from
available experimental reports. By searching literature containing the keywords related
to solid-state electrolytes and the dynamic data mining from typical experimental
literature reported to date, this database collects the SSEs with various mono- and
divalent cations and advanced anions from experimental reports. The correlations among
various features in the database were investigated via data mining. Besides, users can
evaluate the performance of their materials by inputting new experimental data to the
panel, and the DDSE will display the performance ranking of users' new materials among
the previously reported SSEs.



3. Results and discussion

All-solid-state batteries (ASSBs) are a class of safer and higher-energy-density materials
compared to conventional devices, from which solid-state electrolytes (SSEs) are their
essential components. To date, investigations to search for high ion-conducting solid-state
electrolytes have attracted broad concern. However, obtaining SSEs with high ionic
conductivity is challenging due to the complex structural information and the
less-explored structure-performance relationship. To address these challenges, this
project developed a database containing typical SSEs from available experimental reports,
which pave a new avenue to understanding the structure performance relationships and
propose efficient SSEs design guidelines. The established dynamic experimental
database contains >2000 materials in a wide range of temperatures (132.40 - 1261.60 K),
including mono- and divalent cations (e.g., Li*, Na*, K*, Ag*, Ca2*, Mg?*, and Zn2*) and
various anions (e.g., halide, hydride, sulfide, and oxide). The data mining also explored
the relationships among different variates (e.g., transport ion, composition, activation
energy, and conductivity). This database provides essential guidelines for the design and
development of high-performance SSEs in ASSB applications. Moreover, this database is
an open-source online system with dynamic updates. Importantly, the online surface of
this database is user-friendly with dynamic updates. This database covers critical
performance indicators (i.e., ionic conductivity and ionic diffusion activation energy) of
SSE materials in a wide range of temperatures. Based on the statistical analysis from
this database, SSEs with mono- and divalent cations present different distributions of
conductivity, with the log10(o ) values of monovalent concentrating on the range of -5 to
-2 log10(S/cm). Moreover, recent studies demonstrated that divalent materials have high
conductivity, indicating materials with higher energy density prefer to have better
performance in SSEs. According to machine learning and feature analyses, this database
provides an opportunity to explore diverse SSE materials, which also proposes reliable
structure-performance relationships. Overall, this dynamic database accelerates the
discovery of novel SSEs materials with improved electrochemical performance and guides
the design of optimal SSEs.
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Fig. 1. A proposed scheme for obtaining high-performance SSEs from a complex material



space of divalent ion SSEs. Data mining will play a key role in capturing promising
divalent ion SSE materials as the basis, and an integrated strategy across subsequent
data mining, theoretical calculations, and modeling, and experiments will be used to
reveal the ionic migration mechanism and structure-performance relationships of the
potential SSEs. Finally, the ionic migration of these SSEs will be accelerated by
considering various optimization strategies.
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Fig. 2. Performance of the cation conductivity (unit: S/cm) of the SSE materials
summarized based on the DDSE database. The horizon axis presents log10(c) with the
unit of logl0(S/cm). The relative quantity (without unit) indicates the number of
materials in the corresponding range.

4. Conclusions

Data mining from the available typical experimental literature published was performed
to acquire data including the SSE materials consisting of mono- and divalent cation
components and various types of anions. A dynamically updated database (namely, the
DDSE) with a user-friendly online interface was developed. Based on the statistical
analysis from this database, SSEs with mono- and divalent cations present different
conductivity distributions, suggesting an extensive space for researching excellent
materials with a higher energy density. Our database provides an opportunity to explore
diverse SSE materials and picture the structure-performance relationships. We expect
this dynamic database can accelerate the discovery of novel materials with improved
electrochemical performance and guide the design of optimal solid-state electrolytes.
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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 & LER%1T 5 Python 22— b ¢ 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
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Call for Proposals: Ensemble Grants for Early Career Researchers 2024

Hiroo Yugami
Professor
Chairperson of Tohoku University Research Institutes’ Director Meeting

Director of New Industry Creation Hatchery Center, 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, 2024 (scheduled) to March 31, 2025.

2. What is funded
We will provide research funds up to 500,000 yen for about seventeen 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).

¢ 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.

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.

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

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.

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

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

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

"Research period and outline/differences of past selected proposal " 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/VkNcBCnV9JSt6udd7
Deadline: Tuesday, June 4, 2024

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. 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)
€.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

(Other university)

Co-investigator2

(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 Co-investigator (including students) | Co-investigator (including students)
(Graduate School of Engineering (Graduate School of Engineering
/RIEC) /TES)
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

(RIEC, XX lab.)

Principal investigator

(RIEC, XX lab.)

Co-investigator (including students)

Co-investigator (including students)

e.g.
(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

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,
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.
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.
e 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 (WG).

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 "Research period and outline/differences of past selected proposal”" 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 10, 2024.

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 11, 2024, 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 2024 Application Form

Principal
investigator

Name E-mail

Project title

Requested budget | 0,000 yen

Research group Name Affiliation, job title, Principal activity Role in the proposed project

Principal investigator .
( P g department (if you are concurrently

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

© principal Ex. : Taro Wakate
mvestigator (IFS - xx lab. * Asst. Prof)
co-investigator Ex. : Hanako Huchi

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

yy lab.)
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 2024 (tentative) to March 2025)

[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 2025

Hiroo Yugami
Professor
Chairperson of Tohoku University Research Institutes’ Director Meeting

Director of New Industry Creation Hatchery Center, 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 2025 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 2025 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, 2025 (scheduled) to March 31, 2026.

2. What is funded?
We will provide research funds up to 1,000,000 yen 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
At a review meeting to be held online on February 19, 2025, 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 FY2023 or FY2024.

Research groups that were not selected in the random drawing for the “Ensemble Grants
for Early Career Researchers” in FY2023 or FY2024. (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

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.

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 (RARIS), 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 2 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 in one of the above departments.

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 2025”. 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 in advance of the deadline.

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.

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 Ensemble Project



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

<Restrictions™>

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

e The principal investigator and co-investigator who were selected for the continuing grants last

year will be excluded from the selection process (Table 1).

Table 1 Duplication restrictions

Where to apply FY2025 Ensemble
FY2024 Ensemble
Applicant's status Continuation Grants
Grants
(this proposal)
Ensemble  Continuation Grants NG NG
(adopted last year)
<Other>

e 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 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 of the application is not a postdoc, assistant, assistant, assistant
professor, lecturer, or associate professor (including specially appointed or designated)
belonging to any department of the Tohoku University Affiliated Research Institutes and
Centers Collaboration.

»  When the application form format is not followed.

A\

Applications that do not indicate the minimum research content.

»  Applications without a valid breakdown of necessary expenses



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/0]qr99xbj1DMUajj7
Deadline: January 31, 2025

8. Report on results

After the research period, you must submit a report on results. The deadline for submission is
scheduled for May 2025. 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 FY2025. When you publish your results, you should mention that your work was
supported by 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, you will have a disadvantage in judging for the future Ensemble Grant.

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. Change research period
Changing 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 Ensemble Project Working Group (WG).

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


https://forms.gle/oJqr99xbj1DMUajj7

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

The research subject should be brief and understandable your research.

2. Research group

Please list the names, affiliations, positions of the principal investigator and co-Investigator(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, 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 19, 2025
Venue: Online (The Zoom URL will be informed to participants)
Deadline for application: January 31, 2025

2. Method of presentation
The application form will be made available to all participants in advance.
Each proposal has 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 and (2) Principal investigator or co-researcher who applied
for the continuing project.
Principal investigators and co-researchers are not allowed to vote for their own research
proposals.
You can only vote if you are attending all presentations (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
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 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

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

(Other university)

Co-investigator2

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

Co-investigator (including students) | Co-investigator (including students)

e.g.
(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 the same, and the
Reason multiple departments in

group is not composed of multiple
Tohoku University.

departments in 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 2025

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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s Call for Abstracts
12 The 12th Early Career Researchers
[=] Ensemble Workshop, TOHOKU UNIV
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An ensemble of new materials and quantum technologies
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P-2 Development of Mathematical Methods for Understanding Particle

Structures

BIEEA EHR S FERT)

P-3 Non-contact evaluation of liquid thermal effusivity toward spatial mapping of salinity
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P-5 Physical Reservoir Computing with Spin Hall Nano-Oscillators:

Harnessing Transient Dynamics for Neuromorphic Applications
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P-9 STF as a Potential Buffer for Induced Seismicity Mitigation
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P-10 Nonreciprocal Electronic Transport Induced by Current-induced
Deformation of Helimagnetic Structure in YMnsSne

AL (BRI ZERT)

P-11 In-situ electrochemical impedance spectroscopy investigations on the corrosion behavior of ODS
stainless steel via additively manufacturing
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P-19 Advanced Cooling and Heating Systems Utilizing Nanofluids
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P-21 Modification of reactive chemical species by ultrasound-enhanced plasma
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2024. 12. 11 (Wed.)

10:00-10:30 Registration
10:30-10:40 Welcome Greeting (Prof. Hiroo Yugami, NICHe)
10:40-10:50 Introduction

_ . Invited lecture 1
10:50-11:20 ol Dr. Tomohiro Otsuka (AIMR / RIEC)
11:20-11:30 Break
11:30-12:30 Poster Session1 (Odd numbers)
12:30-13:30 Lunch party
13:30-13:40 Break+ Photo
13:40-14:40 Poster Session2 (Even numbers)
14:40-14:50 Break

_ . Invited lecture 2
14:50-15:20 -2 Dr. Takaaki Tomai (FRIS / IMRAM)
15:20-15:40 Poster Award, Closing Remarks
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