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Why obtain research grants?

’

PC -

As well as paying for your research costs, research grants show that

* you have a sound long-term research plan,

* that people believe your research will yield exciting outcomes, and
* that you have the support of the domestic community.

It is very hard to demonstrate these things from your publication record alone.




Kakenhi is the main source of public research
funding in Japan

Main categories: Target age:
» Kiban S 50 onwards
Kiban A Mid 40s onwards
Kiban B Late 30s — late 40s
As you go through
Kiban C Mid 30s — early 40s your career, you
work your way up

Wakate (Young Scientists) Late 20s — late 30s from Wakate to

(+ other special categories) Kiban S.




My mixed Kakenhi history...

Occasional hits!

2014: Young researchers B (Wakate B)

Charge transport inside of organic crystals

2016: Shingakujyutsu Koubo

Nanostructure control with Bayesian

optimisation

2018: Young researchers (Wakate)

Thin-film deposition system combining
experiment and information science

2020: Kiban C

Quantum annealing for functional

molecular assemblies

+ others!

Occasional misses!

2017: Challenging Research (Chosentekihouga)
Molecular transport network based upon a
mathematical model

2017: Young researcher A (Wakate A)
Computational platform for work function
control

2018: Shingakujyutsu Koubo
Determination of nanopore atomic structure
via a math-materials collaboration

2019: Kiban B
Molecular assembly control by fusion of
computation and machine learning

+ others!

All established researchers have a long list of acceptance and rejections.

If you miss once, just re-think your strategy and try again.




What do you need to write?
Wakate application form: https://www.jsps.go.jp/english/e-grants/data/r02/s-21 _e.doc

Foaza §-21: Ressarch Propossl Document (forms to be uploaded)

Early-Career Scientizt: 1

1. Research Objectives, Research Method, etc.

This research proposal will be reviewed in the Sasic Section of the applicant's cheiee. Tn
filling this application form, refer to the Application Procedures for Grants-in-Aid for
Scientific Research-KAKENHI-.

Tn this column, research objectives, research method, ete. should be deseribed within 3 pages

A suceinet smamary of the research proposal should be given af the bes

The main text should give descriptions, in concrefe and clear tems, of (1) scientific
background for the proposed tific question” comprising the core
of the research plan. (2) the pupose, scientific sigmificance, and onginality of the research

Early-Career Scientist: 4

2. Research Development Leading to Canception of the Present Research Pr

history leading to the conception of this research propo
domestic and overseas trends related to the proposed research and the positioning of this

Early-Career Scientists §

research in the relevant field

3. Applicant’s Abikity to Conduct the Research and the Research Environment

SF (1) pplicant = hifherto recearch acEvities, and (J) resewich
environments inchuding research facilities and equipment, resesrch materiaks, ete. relevant to
the conduct of the proposed research should be given within 2 page: to show the feasibility
of the research plan by the applicant (Prizcipal Ivestigator).

If the applicant bas taken leave of absence from research activity for some pariod (e.g. due to
materxity and/or child-care). he'che may choose to write about it in “(1) applicant's hitherto
research activities”

Early-Career Scientizt: 7

4. Tzsues Relevant to Human Right Protection and Legal Compliance
(of Application Pmczdum for Grants-in-Aid for Scientific Research)

s such 1ssues that require obtaming corsent and/or

related bioethics and/ar biosafety (nclnding the Laws and regulations and he guidelines in the
country/region(s) where the joint infemational research is to be conducted), the planned
‘measures and actions for these iscues should be stated within | page

This spplies to ressarch activities that would require approval by an intermal or external
ethical jury, such a5 research imvolving questionnaire suveys, interviews and/or behavior

project, and (3) what will be elucidated, and to what extent and how wll 1t be pursued durmg surveys (including personal histories and images) inchuding personal information, handing of |
the research period. donated specmmens, buman genome analysis, recombinant DNA, and expenmentation with
[SUMMARTY] animals

If the proposed research does not fall under such categories. enter “N/A (o applicable)”

* Notes:
1. Read carefully the “Procedres for Preparing and Entering a Rasearch Proposal Document”

when preparing the documen

= Note:
1. The description in this column is to explain the feasbility of the research plan On citing
research achievema

earch papars, books, patents, imvited talks, efc.) they should e given

Tha document should be wrinen with fon siza 10-point o larzer.
Tha title and instructions on the upper part of each page shouid be Ieft intact.

not az an exhaustive list bur as supportmg evidence 1o prove tha applicant’s ability to conduct

the proposed research.

Do nor exceed the mecimum mumber of pages spacified in the insmructions. In case blank page(s)
Suffcient information should be given so thar the reviewers can identifi the research

achiavements.

occur, leave tham as thay are (do not eliminate any page).

Thase notes vwriman in it

should be delated whan filling iz column.
In the case of a research paper. for exampia. the reievant bibliographic information. including

the title of the paper. the authar(s). the

and the volume af the journal, the publication year,

and the pages of the article shouid be given.

ean be cii

3. The research papars th are only those already published or accepted for

These notes written in italics should be delated whan filling this column.

Background: Feasibility: Compliance:
How did you choose Past achievements an Human rights
this project? (1 page) current researc protections, etc

environment (2 pages (1 page)

Proposal
Summary, goal,
methods (3 pages)



Elephant in
the room....

2013 success rate for Japanese proposals

Kiban A 23.5%
Kiban B 24.7 %
Kiban C 29.9 %
Challenging (houga) 25.8 %
Wakate A 22.1%
Wakate B 29.9 %

https://dotunadeoye.com/2019/09/18/whos-the-
elephant-in-your-business-idea-room/

English proposals

13.6 %
11.4 %
23.7 %
10.9 %

9.8 %
20.0 %

http://www.mext.go.jp/b_menu/shingi/gijyutu/gijyutud/037/shiryo/ _icsFiles/afieldfile/2015/06/17/1358876_05.pdf




https://keijoseph.amebaownd.com/posts/10760934/

A contributing factor:

Dejima syndroi

~ I'm going to

- app ly for

/You can borrow the

books

--------

Nowadays, anybody can roam Japan freely. The tangible parts of Japan are
fully accessible.

However, the intangible parts (information) remain somewhat inaccessible.
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2 tips (that | am less confident about)



Tip # 1: Remember that the evaluators are really busy!
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Manoporous metals display exceptional catalytic activity

for a variety of chemical reactions. In this research, we

3 (FRas),

®  Problem Elucidation of

wil elucidate the atomic-scale structure of atarmia ssale stnucturs of
nanoporous  metals via interdisciplinary | o oot T -
T i _seienee - Then, by' as probes for the
comelating structure with catalytic activity, we will metal e
i the i ip between atomi I »  Math fics C T
structure and catalytic activity. madel and Markaw chain theory
We will use small molecules as probes for the mﬂmmba faca.

atomic-scale structure of nanoporous metals (Fig 1). In
the mathematics part of our study, we will create a
model for the structures of the pore walls. In the
maferialz science part, we will deposit probe molecules

onto the pore walls and measure their infrared St T I AT
- . . 3 ‘o get atomic-scale structure

(vibrational) specira. By interpreting the spectra with the | ——

madel, we will obiain the pore wall atomic struciure. By Ad .

fitting catalytic activities to the tomic structures, we wil “E s “_mﬂm"m“’m' =

then establish a relationship between catalytic activity i i el -

and nanopore atomic structure.
(2) M - FE

WP LW —4, b (RN - TE ONSERRICEL ST

T1HEM)
‘Mathematics: By incorporating surface deformation into our GAMMA model (Naf. Commun. 8,
2017, 14483), we will create a new model for the possible structures of the pore walls inside of
nanoporous metals. To predict the structures of the pore walls where the probe molecules adsorb,
we will solve the model via a new theory for
Markov chains on spaces of deformed
surfaces in E'. By estabiishing a
on pore wall ’ correspondence between these surfaces

S and atomic structure, the pore wall atomic
structure can be predicted by simulating this
Markov chain.

/2 AR, RN

Probe molecules

Materials science: Real nanoporous
matals will be crested and probe molsculas
will be deposited onio their surfaces, using

Analyze infrared our ultra-high vacuum deposition system.

spectrum of pore Infrarad (IR) spactroscopy will then measura
mathematical theary the infrared (vibra(in.nal} sp.e-mra of probe
structure of pore walls molecules. By analyzing the infrared spectra

Figure 1. Summary of me projct We wil suceme me awme | W9 the mathematical theory above, we will
‘structure of the por wails of nancporous metas. elucidate the structure of the pore walls with

atomic precision.

Make your proposal interesting and easy-to-understand for the evaluator.



Tip # 2: Before starting, think about where you have been
and where you are going

Start of Goal of
project proposal

research

Early-Career Scientist= 4

Successful proposals often feel like a chapter from

2. Research Development Leading to Conception of the Prezent Research Proposal, stc.
In this column, desenphors should be ziven withm 1 page, of (1)} applicant’s research

a longer, personal story. i e e e b e e S S

Think about how your previous research brought you “...applicant’s research

to the proposed project. Think about how the history leading to the
conception of this research

proposed project will bring you to your future research. proposal...”

This will help you to write with purpose and direction.



Tip # 3: On the first page, articulate your vision and sell it

2. This project

1. Big dream
(small version of the big dream)

Self-
assembly https://algoanalytics.
—_— AR R DRSO com/quantumAnneal
ers.html

Molecule

'.'_;/',:, https://en.wikipedia.org ?

F p
/wiki/Self-assembly @ @ > /ﬁy

- Self-assembly -

Molecule

Simulate the self-assembly process
within seconds on a computer Simulate on-surface self-assembly using
(impossible with ordinary computers) a quantum computer

-

Printed electronics
/ \

el S
Y éb

https://www.usatoday.com/story/tec

from-scratch/ h/2014/03/20/reviewed-oled-tv-
https://news.cnrs.fr/articles/the-new- made-in-america/6568445/
challenges-of-spintronics

3. Big impacts

L

Accelerate discovery of materials

for fUture medlcme and https://geneticliteracyproject.org/2

e|ect ron iCS 018/11/14/creating-life-from-the-
bottom-up-can-we-make-cells-



Application form (first page)
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Big

dream nanotechnology {Flg{ Our resean:h group has a grand draam a compuiatlnml
method whlch predicts how molecules self-assemble on a surface within seconds. Such
(]
Impacts

0 T T Y, 0 O . =8 G 3 == 1 T =T =,

Unfortunately, our dream cannot be realized on modern computers. Even with our
state-of-the-art methods (Packwood and Hitosugi. Nat. Commun. 8, 2017, 14463;
0 bstaCIe Nat. Commun. 9, 2018, 2469), days to weeks are required to make predictions for a
single molecule. Years may be required to screen thousands of molecules!

to bi g On the other hand, our dream may become realistic once quantum computing arrives
(Fig 1B). The amval of quantum computing is highly likely. Governments are
investing enormous funds into their development (e.g., M 2019 BREEE "B

d ream YEa—F o/ EBEDEH"), and simple quantum computers already exist [1].
(A Molecules (el L Preuieus researoh. CUTPUT
U Malacules .. g g cocunaed
=
S .

% F:‘ ..ormmwmmr.
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and surface

1. Big dream 2. This project
(small version of the big dream)
Self- .
assembly https://algoanalytics.
> com/quantumAnneal

Molecule ers.html

https://en.wikipedia.org ? .| L - 5
Jwiki/Self-assembly E '
Self-assembly ”

Simulate the self-assembly process

Molecule

within seconds on a computer Simulate on-surface self-assembly using
(impossible with ordinary computers) a quantum computer
L. Am\uallells ) Printed electronics
3. Big impacts ST s =
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Accelerate discovery of materials B ™~ ™ \ ; o~ 5

for future medicine and https://geneticliteracyproject.org/2 f'},"} }
electronics 018/11/14/creating-life-from-the-
bottom-up-can-we-make-cells-
from-scratch/
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h/2014/03/20/reviewed-oled-tv-
https://news.cnrs.fr/articles/the-new- made-in-america/6568445/
challenges-of-spintronics

This project + impacts

This research aims to lay-down a foundation for the discovery of
novel materials [impacts] which runs on a quantum computer.
More concretely, | will create an quantum algorithm which can
quickly simulate on-surface self-assembly [this project].

Self.assembly

pd
\ Guantum camputer |1
: 2 cauan) tiere: « iestes]
1L -“' Malecular
=y f’ndlctmnn’fﬂmcﬂoml molecular assembly

s 20 magnetam
T WS Cnsntum fnquid st

Figure 1. [A] Simple image of the molecular self-assembly process. [B] Project overview. I will write an algorithm for
fast prediction of molecnlar self-assembly on a quanium computer. This will enable rapid computstions] screening for
fimctional assemblies for nsnotechnology applicatdons.

Topic (big dream), problem (obstacle to big dream), solution (this
project), impact

— This project + obstacle to big dream




Self-assembly
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(& %) Assemblies of molecules adsorbed on metal surfaces often display
remarkable magnetic and electronic propertes, making them important matenals for
nanotechnology (Fig. 1A). Our research group has a grand dream: a enmpulnlinml

which predicts how molecules self-assemble on a surface wit
a computational method would allow scientists to screen for mnlecu\es which
assemble as desired, accelerating the bottom-up revolution in matenals science

Unfortunately, our dream cannot be realized on modern computers. Even with our
state-of-the-art methods (Packwood and Hitosugi. Nat. Commun. 8, 2017, 14463,
Nat_Commun. 9, 2018, 2469), days to weeks are required to make predictions for a
single molecule. Years may be required to screen thousands of molecules!

On the other hand, our dream may become realistic once quantum computing arrives
(Fig 18). The amival of quantum computing is highly likely. Governments are
investing enomous funds into their development (e.g. MEXT 2019 ##i  # * B

sen s Fre N KOS § e simplaquantumTsMpEters airady x|

(a1 w..,:.v lilmw:_u;\- o
[ = == g
S ity figeiets et

Figure 1 [4] £ e o) sew. Tnill w‘lama\gunmh'
£t predicion of olecalas selFassembly o a gz congratr. This il enatle pid commputional cening ¢

funcrionsl assemblies for nanorechmology pplications.

Fig 1. Summary of project

(B] INPUT

Molecules...

surface

~Molecular
assembly

Tip # 4: Make sure that flow of the project is clear at a glance

EEBRR (C) (—8) 2
[1 @RBM. BRAZLGL (27&) ]

72 B - Using Quantum Annealing (QA). develop a new computational method
for_predicting how molecules self-assemble on surfaces. QA will ensure that our

computational method can be mplemented on fulure quantum compulers, Ths
oal ensures a long-term impact: it will provide a “%8" for a future nanomaterials
iscovery via quantum computing

B8 - Use our QA-based method to prediot novel assemblies for molecular
sainironios P method on an ordinary compufer, we can aim for an
immediate impact on an emerging area of materials science (molecular

This goal therefore ensures an immediate impact from the project.

ﬁmlln The convergence of solid-state physics and materials chemistry has
een proceeding over recent years (e.g., [2]). A new ulunllon - to reahze novel
functions ny plec\se alignment of molecuiés — has emerged (e.g., MEXT 20205 SRS
B8 "SI EH@AE") This is particularly clear in surface 3 once rosoam Here,
efforts to achleve low-dimensional magnetism, topological insulators, and spin filters
via botiom-up assembly of molecules on surfaces have been considerable [3 -

To accelerate work in this direction, computational methods which can predict how
molecules self-assemble on surfaces are highly desirable. Such computational methods
would help experimentalists to identify molecules which form navel assemblies

Such calculations cannot be performed with common molecular simulation software.
Density functional theory (DF T Hevels of accuracy are required, due to the presence
of metal surface states. However, the thousands of atoms and long_time-scales
involved in molecular self-assembly lie beyond the domain of ordinary DFT methods

During a JST PRESTO project, | developed a new approach to self-assembly
simulations using machine leaming and stochastic search techniques (Fig 2). It
achieved DF T-level accuracy whie sficienty predicing self-assembly on suraces
(Nat. Gommun. 2017, Appl. Phys. Express. 2017, Gommun. 2018). Following
this breakthrough, overseas theory groups developad similar, rival methads [6 — 7]

While m{ method is considerably more efficient than ordinary DFT, the stochastic
search still requires days to weeks to complete. This is too long; in order fo discover a
novel molecular assembly, thousands of searches (using different molecules and
conditions) may be required. Computation times of minutes or less are desirable.

Such short computational times are probably impossible on ordinary hardware. On
the other hand, quantum computing is rapidly developing. It is believed that by year
2028, quantum computers will be able to run large molecular simulations [8]. In fact,
s\mple qu:mlum chem\stry calculations on a quantum cumFumr were recently

[9]. Rapid predictions for molecular self-assembly may be
ac |evalxle mthm 8 yems providing that we develop new methodalogies now.

i

o ﬁ/
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. e wrneing)
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i quantum.
g annasiing runmeing) $
Figure 2 [4] thod (Nar. Common. 2017, 2018). ©
oy sl e conry of sch e :Lﬁgum]un'hh:k dots). The configurstion with lowest energy was then
fornd with 2 stochasic search. This search was slow due i enerzy barrers befuveen newrby confi puraions. [5] Example
‘pradiction conpared to microscopy dsfa (ngat insext; om T. Hitosug: Group 2014). This prnpmﬂ project wil

‘enabling rameling

R .- -

Fig 2. Background / how this project
overcomes previous bottlenecks

Previous research: ouTPUT

Design algorithm

Ordinary computer
(time: > days) >

S v

Quantum computer >

(time: < minutes)

AR

This research:
Design quantum algorithm

Prediction of functional molecular assembly :
- 2D magnetism
- Quantum liquid

Fig 3. Method sketch
Fig 4. Immediate impact,
long term impact

Fig 5 [because extra space
was available] How to ensure
immediate impact

Easy way: show one figure per page

The first figure should summarise the project
(background, method, main goal).

Figures should be clear when printed in black-
and-white!
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| +¥#7 E48 - Using Quantum Annealing (QA). develop a new computational method |
for predicting how molecules self-assemble on surfaces. QA will ensure that our
computational method can be implemented on future ?uantum computers. This
goal ensures a long-term impact: it will provide a “##" for a future nanomaterials
iscovery via quantum computing.

1¥_{E_q - Use our QA-based method to predict novel assemblies for molecular ;
spintronics By using our new method on an ordinary computer, we can aim for an !
immediate impact on an emerging area of materials science (molecular |
splntromcs} Thls gc-al therefore ensures an immediate Impacl from the project.

2P W M= The convergence of solid-state physics and materials chemistry has
een proceeding over recent years (e.g., [2]). A new direction - to realize novel

functions by precise alignment o molecules - has emerged (e g, MEXT 20204 i 4184
EfE "BIEACHIEERAE"). This is particularly clear in surface science research. Here,
efforts to achieve low-dimensional magnetism, topological insulators, and spin filters
wia bottom-up assembly of molecules on surfaces have been considerable [3 - 5].

r'—'—'—'—'—'—'—'—'—'—'—'—'—'—'

To accelerate work in this direction, computational methods which can predict how
molecules self-assemble on surfaces are highly desirable. Such computational methods
would help expenmentalists to identify molecules which form novel assemblies.

Such calculations cannot be performed with common molecular simulation software.
Density functional theory (DFT }-evels of accuracy are required, due to the presence
of metal surface states. However, the thousands of atoms and long time-scales
involved in melecular self—assembly lie beyond the domain of ardinary DFT methods.

During a JST PRESTO project, | developed a new approach to sell-atsembly
simulations using machine leaming and stochastic search techni ues (Fig 2).
achieved DFT-level accuracy while efficiently predicting self-assembly on surfaces
(Nat. Commun. 2017, Appl. Phys. Express. EEI? Nat. Commun. 2018). Following
this breakthrough, overseas theory groups developed similar, rival methods [6 - 7].

While my method is considerably maore efficient than ordinary DFT, the stochastic
search still requires days to weeks to complete. This is too long; in order to discover a
novel molecular assembly, thousands of searches (using different molecules and
conditions) may be required. Computation times of minutes or less are desirable.

Such short computational times are probably impossible on ordinary hardware. On
the other hand, gquantum computing is rapidly developing. It is believed that by year
2028, quantum computers will be able to run large molecular simulations [B]. In fact,
snfnple quanlum chemlstry calculations on a quantum cominuter were recently

EO Go Rapid predictions for molecular self-assembly may be
achievable mthm %gyears providing that we develop new methodologies now.

ial Anather oyodecuiar

+ Stachastic search
e unmeling)
This reseonci:
Search with guantum
anmealing (runmsing) o -
Figure 2 [A] Slmm of our previous compizstional method (Nar. Commupm. 2017, 2018). We nsed madu:ne I.ea.'m:tgm
quickly calculate the energy of esch molecnlar confisuration (black dots). The confisuration with lowest ensrzy was then
foumnd with a stochastic search. This search was slow due w0 energy barmiers betwesn nearby conSguradons. [B] Exanple
prediction conpared to microscopy data (right insert; from T. Hitosngi Gooup 2014). This proposed project will
develop a quantum annealing-based search, enabling tnnneling between confirnrations and fast predictions.

Y
|

Tip # 5: Write in short paragraphs

Make one point per paragraph, use
simple sentences

Key sentences in bold. Proposal should
be understandable by reading bold parts
only. But do not use too much bold text.

Have one line of space between
paragraphs. This makes the proposal
look easier to read.

Avoid «n font sizes. If you run out of space,
you need write more succinctly.



Tip # 6: Plan to spend most of your time editing

The convergence of solid-state \
physics and materials chemistry
has been preceding over recent
years. A new direction — to realise
- novel functionality by precise Add
% alignment of molecules — has
emerged. /

https://www.brickca
t.com/set-10662/

In previous research | o .
P The database will be

constructed from the
Cambridge Online Crystal
Database, which contains
thousands of organic crystal
structures.

developed a new approach to
self-assembly simulations
using machine learning and
stochastic search techniques.

“Building a Lego Tank (no music, no filters)” from YouTube

e |tis difficult to write the proposal from start to finish in one go. Because the space is
quite limited (4 - 5 pages + figures), you will probably spend a lot of time editing.

e Efficient writing method: Write candidate paragraphs for each component of the project.
Then, treat the candidate paragraphs like Lego plots. Click them together, remove some
of them, add new ones, remove some more, etc, until you have the final proposal.



Tip # 7: Think carefully about which section you choose

Broad Section E

Medi

um-sized Section 32 : Physical chemistry,

functional solid state chemistry, and related fields

Basic Section

32010 [Fundamental physical chemistry-related

32020 |Functional solid state chemistry-related

Medt

um-sized Section 33 : Organic chemistry and related fields

Basic Section

Structural organic chemistry
33010

and physical organic chemistry-related

33020 |Synthetic organic chemistry-related

Medi

um-sized Section 34 : Inorganic/coordination chemistry,

analytical chemistry, and related fields

Basic Section

34010 |Inorganic/coordination chemistry-related

34020 |Analytical chemistry-related

Green sustainable chemistry

34030

and environmental chemistry-related

Medi

um-sized Section 35 : Polymers, organic materials, and related fields

Basic Section

35010 |Polymer chemistry-related

35020 [Polymer materials-related

35030 |Organic functional materials-related

List of fields:
https://www.jsps.go.jp/english/e-grants/data/2020/09/R2b_kouboyoryo_e.pdf

When you submit your
proposal, you must select a
‘section’.

Your proposal will be evaluated
by senior researchers from that
section.

Look through the entire list and
choose appropriately!



Tip # 8: Last but not least, familiarize yourself with E-rad!

E-rad is the website where
you submit your proposal.

Access requires an ID and
password. Your university

administration provides this.

Ask your secretary or office
staff to obtain your ID and
password from the
administration.

As well as uploading your
proposal, you must enter
additional information
(amount of money required,
etc). Check the submission
page well ahead of the
deadline.

JSPS
BB HBTFHREVATL

5[ A—31—(Menu for Applicant)

REEMIFA=I1—

Menu for Applicant

(v) RESBERSE

Consent to Become a Co-Investigator

(v) mEFsH=

Application procedure

(v) EEERAT
Disclosure of review results

(v) SHNEBEOF =

Procedure for approved project

(V) TABREROFHE

Procedure for authorized project

(v) AREEHER

Researcher Information Check

HAESBEEICRECEERE - ARET2EE8E. I55050LERT2TIEE.
To consent/dissent to become a Co-Investigator, click the below button.

[EERRER. FRAOESHEL. BHUCRZOMBRRZRERT 28E8E. 555 0EBET>TIZE,
Start the application process /Modify a proposal being created/Check the processing status of a submitted application

REFHRBOESESDFE A

(There is no Research Proposal Document currently being created.)

ETHEREFHETEAE. 5505 LERTOTIZEL.
To view the review results, click the button below:

TANEBROFEET O8RS C55/M5NERTOTIEE,
To complete the procedure for an approved project, click the button below.

TMAEROFEETOEE(E. CE55/MSNERTOTIEE,
To complete the procedure for an authorized project, click the button below.

e-Rad TEHINTHAREEHERERT ZESE. T55H8NEBRT>TIZEL.
Check researcher information registered with e-Rad

https://www-shinsei.jsps.go.jp/kaken/index.html




8 tips (that | am confident about)
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Maybe # 1: First page in Japanese?

[Maybe] A good translation will improve the
chances of success.

[Maybe not] A poor translation will do the
opposite.

If a trusted colleague is available, do this with
them and ask about the phrases they choose
(helps if you can read Japanese).

Google Translator is not recommended.



Maybe # 2: Demonstrate knowledge of the real world

(O] Fariy o

ET 4’ ERAFE@EHD
B o il tet Japan’s largest display maker (Japan L E L ——

iy sr-‘y'-: RLTRE vy

SFURILRE] . . . m———y
Display) is the main producer of LCD . A e s A R

. . . H30.3) OROF|ME LTEZ AT, BRAFsub-monolayer DBFLALMEOFHER

d I f h Ph d ELEZEATHECTE. EANOKGERE. BELELSTHRIH@AE A | ST CRESTH
FBIEE ARERREIRITICE SAFLTEEE1=2 * I S p ays O r t e I O n e’ a n rece IVeS T (EREER - HE - T—4RPERALEHEEARZOXET © [FHELARHIH
FERI TR B(RMIALHRAR GAMMA FHRO—F (Packv:ood et al. Rl OREPRPLE L1 [T]. FRROU-BH X, 2EXTHEOBMA-SENLETOY

Nature Communications. 8, 2017, 14463) D—RIEEFLY. Y AFLLMESHS 54 % Of its total prOfit from Apple. SEAR NS X SR b 1 ARa. ST B SR SN Sl bt iR R

BFEFEH (SLEED K—4 V) EAHThAIMERBTIZEMETS (®2) BREYFLABETARCEALLISVIRBL S FLT. STRORMER X8

LEED/A—4>

B2 (XHROMEN ) LAFATHLNEARABELTLALTEAMBORATENT. 2
Tik, LEEDA—2 U AHZhIMABIAFZERC

COFETE, YATAREAGHBAMEFINESTFLALTRIAL. Ho, ETF—SHYGORA L DEFHHNRREZOME, ERHLE SR, FFROILE

WAL REEAMEERIF 5L T ST 5 L LARTHE. However, Wlth the announcement Of B RESMEESRTA) LBIER]. 2EBot,

*BIEE2 BMH®OLED OHYSORE SRFLILIBEARIADRT h . Ph X h . h O LE D 2. WY SEAAOTHEME L AHROLRM 1

REORBEN OLED 0B L RUVBFEAN S5 L FZ 505 (1. BIER2 TR t el one ) wnicC uses an ERH=—Z-EMHET. BORBELRIEHOABY XATFAREERRIATIALL

LAFLEEML. EHO OLED CA->TL I HBBMEEBL-HREETES EABNEG. BERRTIE. WHYBET/( AMRBERCBAL LS EOSWENH I,

HOEBATA—F—ERRT L&Y BFRR~OBTEES. d I h f f J D I BUMRBRIERRIATIAL, BEXEANTE, HEHE: BREFBOLRFE L

Isplay, the Tuture ot Japan Display S iAo Eloit, 4 R AoRA p s D L RRERE

*AFROFHOWR - REE~ SHERR) CRESNS. HEcEY, FHRBREOT/ ( ARTARE BEYT 0D

SEEER FE CORLAUhEF AT HERELR (FUEhanD h b bl k BTORBI=%5BENS 5.

BEOBRXTA AT A A—h— (BAKB A+ RO T A ATLA) 11 iPhone BORSR aS eCOI I Ie ea . & A

LD F4 AT LA DEROREETHY . BESHEOENE Apple HBBHFM-oTLS. L
ML, OLED T RATLAHEBI N TS iPhoneX RARRT, P+ NRUTARATL10S
BORALNE 427z Bl EFERIIFR L 4B TEAHSBVETICIZ. AR A /
RZ-RbOSEHNREEMAT I EHANRELD

3. MRRR & TN
FRRDOEODOHAEAA—R (FRIAE
HLEBRE 280) . NANKTH—7
VAHNS (14a7DIntel V524

~KEXARE
(AT LD KR D16

GA%Y - MBEEHRTo TV IS, FRLAZ-BHYTREIAT I LHXTEN —) . ARZARREER (Onicron
NG TERE, FHRTIE, B - BRFSOFAWELRR -V TRECRE M#AK e h H ] . I $8) XFCTHS (A5 . Lol B
OBOTMSBERS HORE NS A — 5 —OFE] EWRFTTRRL, REORER U pOn exan ||n|ng this year S Strateglc GOa S SR NS T OAST POp—.
®IABMNERICLIRTER) £RYAAIELEH). BRIH DS >TLERA TR, AOBUVRBOHROLEDBOLOT. F | ettt T8 Foin
BUFFET A ARRCBALLS EFORARTN—TRETLHIVEVOT, FHED BOFEAMLTLESHANS S, F s

from MEXT (New Material Development Cons, AR (hw on | 55 EERRERRT SADOLBGRRNY

DEHI-ERRERHT 5. YEy
*ERRTEAEECETICT IO -FHRDEHT ~ . . .
NIy g 51 B ol g PR Method by Combination of Experiment and e R
R-BELE-ETSLFER (RO 44 E) OEOOVATLERRET 5. R R et i e

Data Science), | formulated this project. e o

[1) Pubsgaws eral Agpl Phys Express 7,2014, @2108 er ol Maser. Discovery 4,

[2)T. Asaso, Bloomberg Technalagy (Octobes 172016) 16} 5

. Piys Rev. X. 7,2017, (2102

[31M. Wusthele. Applednsider (Febeumry 9 2017) (7] et Mwwow seeyaks fot go jpismagelc_mserial 170424 plf

[Maybe not] Kakenhi is meant for fundamental science.

[Maybe] For many evaluators, impact = solution to a ‘real-world” problem



Final comments



AEFR (C) (—) 1

1 ®RA Bﬂ. HREE‘&';&

AFEARBE SR 30 SHRRUIE

PR
ATREFRSEL & & 5 WA R, FRERE, FaolFollnraMe Rt oz,

Y p—
BT BA RN CRGISEEL, WAGL M T

HRERARESTLS, Lol RFAEL—FOBEER  aou
BT S BRMORES AT, LLAEORNER

iyl Bl ik [AEOMBA] 5HFLN
AL RN = — KIS o BE LT, L=

FFARTERFI 25— RIS SEGRHHRRER | rron stams

ERHACLEAST. RUNCE. HTRCBRIEGE- 20051 mharosrer
assembly, B1AJER#F-BRTELBFFLIIZLEMBTE. ann,
COTLIIZLTIE, SOBRES FORBOI N =S ET

BISL, /7 /05— B RETRNC BRSO TSR T (IR BRESTC AR

=7 LEPLIYRLZRTFT=
Mrtk(functional molecular assembly) DRBBRRI= %4170, | o
BRI R E2:33: A1

THE

Ca— - TR CEANT. WEOEER (170N mRitsoLs
BRES ST BHITHF AL M= IRz THAR ggﬁf_’;fg#_-‘;‘);g:
BN FREEOREREFRETUATES., ok

KoNELERT.
(%3 ) Assemblies of molecules adsorbed on metal surfaces often display
remarkable magnenc and il . making them ir materials for

nanotechnology (Fi g{ Our research group has a grand dream: a compumloml
method which predicts hnw molecules self-assemble on a surface within seconds.
a computational method would allow scientists to screen for molecules whmh
assemble as desired, accelerating the bottom-up revolution in materials science.

Unfortunately, our dream cannot be realized on modern computers. Even with our
state-of-the-art methods (Packwood and Hitosugi. Nat. Commun. 8, 2017, 14463;
Nat. Commun. 9, 2018, 2469), days to weeks are required to make predlclmns fora
single molecule. Yaars may be required to screen thousands of molecules!
On the other hand, our dream may become realistic once quantum computing arrives
(Fig 1B). The arrival of quantum computing is h\ghlgxl_br(elﬁ Governments are
investing enormous funds into their development (e.q. BiEEE BT
T ERDEE" ) and simple quantum computers already exist [1].

[ p—— il

AV Bt
-

Prasictianat funetaal molscuar assomy
2magnetam

Seffassembly

fast prediction of molecular self-assembly on & quantum computer. This wil ensble rapid compustions] screening for
functional assemblies or nancreckmology applications.

V

These tips are only based on my experience and do not guarantee
success. You should take time to find what works for you.

You should put a good effort into writing Kakenhi. It brings important
career benefits and is a great chance to clarify your research direction.




