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Table 1 #V3K LIS HIEEAMRIZ KD Mo-DLC I2351F 5 Cls @ Carbide, sp>. sp’fii & OIFE(E

=

J=EN

Cycle number Carbide (area%)  sp’(area%) sp® (area%)
0 25.5 58.6 15.9
107 28.5 56.8 14.8
(a) Number of vibration : few (b) Number of vibration : many

_- Metal cluster

o HAC:
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FENFRE LTHY, — OO0 Y128 T 52 & CHBEKE T 21VIREZ P
L, Zha 2z ra— R RoET7— e LTHWD[L].
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THWD 7=, ERITII N— RAREW. £ 2 TRIEZ V—7"TiE, FkkHbndET

By MEOEERIZEE Y Ar—F ) 7 ¢ 238 Loo LRt MEZ fRik 3 2 Me— D 523k 51k

& LT, BhiEd iz Eiedb i Moei & A0 - MEAR -2 TEERK & L TEEST L ik
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1. BB

B PET ) 5~ h—F A (Systemic Lupus Erythematosus: SLE) 1%, H O fEEER CTRIR
D 1 OIS, 2 OEGZRTIREAHOEE TH S, SLE BF X, AARETKH
10 ABBERLTWDEEZONTEY, BROBBRKIZ1 : 10 BE T, 15~40 A OEIE]
Bee WIS RIET B EER H B, F 7. SLE DIELRD— T RS (ONS /L— 7 R)
DD, PHELEZOERN FIZIX NS L—F 202 ar ha— U RNEBE|IRDH, &5
2. HU/ND B B LV ORI E REE L2 S 2T 2 LoD, SLE 2K
T 5IZIE MRI I RREB DAL TIIREETH S,

— 57T CNS Jb—7" 2 DRMHEREBME 2L & L CiE, BEEFMA DN SPECT (Single Photon
Emission Computed Tomography) NI —/L RAHX U H— KL X3 TCb, LALLM 6, SPECT
T RRFEINLC#  (Radioisotope: RI) Z## G357, MO IRLIRET LI LE2BET D
& BELMERE TR 2 BUNRER S RE & 72 5, SLE BE L, MRI M REMi{4 & SPECT iX
BEREMI 2N T SN TWABRICH D7, LI TBEELM] TR OBED,
MRI CHOESEERB E CRMETX A Z EBEE LV, SlalFx 1%, MRI MHEREE(&1ED—> T,
EEAN WD Z L7 < Bif5T& 5 Arterial Spin Labeling (ASL)VEICEH L7, FEIIL,
ASL ¥£ & PET, SPECT 72 & Ofth2E{E & o ki (Kang KM, AJNR 2015, Kamano H, Acta Radiol 2013
et al) T L NA ~ —JRCRE M B~ ASL O FMEIZ DWW T OHAE (AT Du, Neurology
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O, ZRENKE ML —H—& LCHAT 5IEER WRI #EREGR CTH D, JRERAIHER
#%—EHE (Delay time) ZBWT 44 570, EFRME (FRHCSEEME) M EMIRIET
HDHED)EEFSNIWELEN D, £7-, [E5HELE (Signal Noise Ratio: SNR) 2MEK
< ZEM FREEDN N TZ D, SRR ORMGEIMBE N LIE L 720 | RIGEFRINELS R 2MELH 5
(Jahng DH, Med Phys 2005), ZiL 56 OMERZHERT 2720120, FRESMOREILI M
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1) fi#5) 52/ 3D &0 fRHE 1% : MPRAGE (Magnetization Prepared Rapid Acquisition with
Gradient Echo)

2) IipEnEmE % (MM &) : 3D-ASL (Three Dimensional Arterial Spin Labeling)

3. MREBIVEE

[ASL B F{EDRET]

AWETIE U TOFREEZRA L7, ®RYELEERTR 4018 s 10.47 s
P« WAL RFREEE HUF MRT =8 T o—R TE 11s 4.89s
HEfE 3TMRI & 7 4 U v 728 219y 9 FA FA 90° 8°
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R 12 F5R 4m48s 4m35s

(et & i o> MRI i BE BN 4L ]

RRE - EFEWERE S L 144 (594, K54)

il W) 27,3 5% (21 %~35 %)

PEYE(L « SPM8 & FV M7= ASL B OFEHEL Z LA FO FIR Tl -7 (K1)
(D Segmentation : MPRAGE Wif§ 2 JK H'E ., HE. MMFHERMETS K OFEMAER (2 55 )
@ Coregistration : MPRAGE B[ DK & 471 2 FH VT ASL B DN E A
® Normalization : fE¥E{k. & 417~ MPRAGE 35 JL OV ASL [Eifg 2 157- (X 2)

ZEeko B
MPRAGEE{R B LS 8 ASLER
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X1 ZEREOFIE X2 BEBERER
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[15] Model Systems of Intracellular Active Proteins

Teizer Group, Materials Physics ‘) .}A[MR

Intracellular dynamics

Active intracellular components:
Motor proteins & Cytoskeletal filaments

20'¢” \ Microtubule

Cortical microtubule

network in
Flow cell chamber Xenopus egg
L 10 pm Dev. Biol. 205, 275 (1999)
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— - Microtubule/kinesin
+— Spacer network formed on
Glass coverslip a glass surface
Kinesin Glass slide

In-vitro reconstitution

Molecular template
De‘”ce a ppllcatlons Molecular pathogenesis of AD Microtubule/kinesin in vitro:
: W Template for molecular-level
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Brain Alzheimer’s pathological study

Kinesin driven microtubule transport along
carbon nanotube tracks (width of each image: 16.5 pm)
Nano Lett. 14, 876 (2014)

http://www.brightfocus.org/alzheimers

Electric field induced reversible control of microtubule
localization along metallic glass microwires
(image: ~ 200 pm x 200 pm)

10 pm

Microtubules entangled in
ACS Chem. Biol. 8, 856 (2013) an aberrant condition
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& Improved Electric Resistivity of DLC-Co Nano-composite Films

Yiwen Zhang
FRIS Frontier Research Institute for Interdisciplinary Sciences, Tohoku University

Purpose: Prepare Diamond-like Carbon (DLC)-Co nano-composite films with high resistivity
for novel properties, such as magnetoresistance (MR) and dielectric response properties.
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With higher gas pressure:

B The Co content decreases. |

B The resistivity increases dramatically. o

B Films show clear interface between
Co particles and DLC matrix.
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Fabrication of Through-Hole Masks for Screen Printing by Picosecond Pulse Laser Drilling
1] IMRAM, Takahiro Nakamura, Kento Seki and Masaru Nakagawa
IMRAM

- Introduction and background -

Nanoimprint lithography (NIL)
» Leveling the residual layer thicknesses (RLTs)

\e > Lowering bubble defects

Bubble defect-free NIL using a UV-curable resin
(NL-SK1F) under condensable gas (PFP) atmosphere

Base monomer : glycerol 1, 3-diglycerolate diacrylate (GDD)
n=12,800 mPas

Jet and Flash imprint lithography (J-FIL)
N. V. Le et al., Microelectron. Eng. 83 (2006) 839.

1.inkjet printing 2. resin filling
' UV-curable resin ¥

mold

No bubble defects !

3. UV curing 4. demolding

-—)

» Dispensed droplet volume: pico ~ sub-pico liter
* Volume deviation: <1 %

* Resin viscosity: 5~20 mPa s ) o
S. Matsui et al., Microelectron. Eng., 133 (2015) 134-155.

- Objective of this study -
Printing & Imprinting

1. resin printing

UV-curable resin

- / (n = 1,000 - 100,000 mPa's)

-ﬂ!ﬁg =) .

2. UV curing

mold

3. demolding

Y Y
- _‘_J.l.l.l.l.l.l‘_‘

RLT,

RLT,

A. Tanabe et al., Jpn. J. Appl. Phys. (2016) in press.

 Fabrication of screen printing masks by laser

drilling of a polyimide (PI) film and investigation
of the optimal laser irradiation condition

» Discharge of UV-curable resin droplets using

the fabricated screen printing masks
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Fabrication of anticancer drug nanoparticles

coated with BODIPY group-substituted PEG
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FY2016 Application for Tohoku University Research Institutes Ensemble
Grant for young researchers

Chairman of Tohoku University research institutes’ director meeting
Prof. Atsushi Muramatsu

Director of Institute of Multidisciplinary Research for Advanced Materials,
Tohoku University

Leader of Tohoku University research Institutes Ensemble project working group
Associate Prof. Kazuyuki Suzuki

Frontier Research Institute for Interdisciplinary Sciences, Tohoku University

Outline

Tohoku University Research Institutes Ensemble project offers research funds for the
research group composed of the research members from more than two research
institutions in order to promote collaborating research between research institutions at
Tohoku University. The research funds cover an entire field of research topics and nurture
research activities that promise further developments by cooperation among the research
institutions.

In this fiscal year, we advertise research topics of start-up for new research and/or trial
research theme to extend conventional frameworks for new developments as the first
stage of funding program. We encourage application from young researchers but we don’t
limit anything about position of research contributors if a research group meets the
conditions as mentioned in guidelines.

We appreciate your affirmative application based on new original ideas and new points
of view. It will be also applicable that research proposals that streamline the research

activities by use of equipment in other research institutions.
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Guidelines for applicants

Eligible research group for application

A research group should consist of members from more than two research institutions

in Tohoku University. (You can add another member(s) from other departments

including other universities.)

® Herein, the research institutions are referred 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), and
Advanced Institute for Materials Research (AIMR).

® In case of concurrently appointed including mentoring program in FRIS, the
research group does not meet criteria if the group is only composed of the
members from either your affiliated research institution or the research institution
where you do mainly a research activity.

Research theme

A research coordinately carried out by the members from more than two research

institutions in Tohoku University.

® An entire field of research topics is acceptable.

® Not limited to multidisciplinary or interdisciplinary research proposals in this
application.

Adoption and Research period

You are adopted by end of August 2016 after careful selection and research duration

is about 6 months by March 31% 2017 for the first stage. We will adopt several

research proposals for the second stage from accepted research topics upon

application next fiscal year.

Research budget

We will provide the research budget up to 1,000,000 yen for the first stage. It may

reduce depending on results of review and/or the number of adoption. After accepted,

you can use funds as a research budget for research representative after a given time.

Eligibility and How to apply

Research representative should be a member of the research institutions as post-docs,

adjunct researchers, assistant professors, and associate professors (including special-

appointment). Especially, we will encourage application from young researchers.
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We don’t limit anything about position of research contributors. However, it will not
be under consideration in case that the research group would not meet criteria that
the group was composed of the members from different research institutions owing
to members’ graduation and/or transfer to other research institutions during research
duration if it was apparent at the time of application; however, it is still valid if the
members remain eligibility even after graduation or promotion.

Applicants should fill in the application form and follow directions. Submit it to
ensemble_secretariat@fris.tohoku.ac.jp

as a title of “Application for Ensemble Grant st stage (your name, your affiliation
abbreviation)” from your official email address provided by Tohoku University by
July 29" 2016.

We do not receive any application with different format and submitted after July 30™
2016.

Number of adoption

5-10 research topics

Selection procedure

All of research proposals are to be under review by the committee appointed by
directors of each research institution and members of Ensemble project working
group. A final decision will make at Tohoku University research institutes’ director
meeting after reviewing process.

Report and Acknowledgements

You mandatory submit working papers with appropriate form after research duration.
Besides, you should also make a brief report at the seminar scheduled within this
fiscal year.

In case that you publish results obtained in the framework of the funds, you
acknowledge it as noting that “this research was supported by the cooperation
program of research institutes in Tohoku University”.

Treatment

You should take care of management for safety and health, network management,
research compliance, and follow all of rule or directions implemented by the
university and the departments. If it is apparent that you violate those, we will stop
supporting for your research.

Others

If you have any questions, feel free to ask associate professor Suzuki. Call extension
92-4353 or send email to suzukik@fris.tohoku.ac.jp.
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Application Form

Research organization

You should organize a research group composed of the members from more than two
research institutions. You can add another member(s) from other departments
including other universities. Put o before the name of research representative.
Research budget

We will provide the research budget up to 1,000,000 yen for equipment expenses,
supplies expense, travel expense, rewards expenses and manpower expenses. It may
not cover cost of running expense of laboratory, other expenses that should be
allocated to other funding, e.g. expenses of office and stationery supplies.

Aim of research, predicting results and significance, and research plan

Prepare a document within 2 pages of an A4 size paper.

Application for other grants

We do not restrict your application with the same research contents for other grants,
as far as the rule of other budgets permits it. If you have already got them, you should
make sure that they permit your another application and each member of our
reviewing committee will judge the appropriateness for contents and amount of

budgets.
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2016 "Ensemble Research Grant for young researchers” Application Form

Representative investigator

E-mail address in Tohoku Univ. tohoku. ac. jp

Title of a
Proposed
Research

Total Budget | O,000 Yen

Name Affiliation, Title Role
Research group
(representative
Investigator and

co-investigator)

Purpose of the
Collaborative
Research

(Describe fusion
effect)

Expected Results
and Significance
of the
Collaborative
Research
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Research Plan and Method

Applications with the same research contents for other grants

(Name of the grant, Title of the research, Research representative, The amount of the budget)

Statement of Costs

Equipment : Yen (Item and Specifications)
Consumables : Yen (Item)

Travel Expenses :

Yen (yyyy/mm, Destination, Purpose)
Personnel Expenditure and Remuneration : Yen (Item)

Miscellaneous - Yen (Item)
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