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-Topological Data Analy(%sA—) We study mathematical theories and

Geometrical applications of TDA.
Information

Data

Persistent homology and persistence
. diagrams are our main research
. subjects.

~ Multiscale topological features about

. rings and voids of the data are

. computable using persistent
homology.
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Hybrid Functional Ultrathin Films for Resistive Non-Volatile Memories@ 1-23
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1-32  Synthesis and application of metal oxide

nanowires using dealloying methods
Yoshifumi Ishikawa, WPI — AIMR, Asao lab.
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Thin-film battery deposition system

Solid-state thin-film battery
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[I-36] Active-nano-engineering: Bio-molecular machinery -[
Teizer Group, Materials Physics
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Active intracellular components: Molecular transport
Motor proteins & Cytoskeletal filaments

y —2:‘ Mmmlunu'c—ffﬂ”!’”}h Kinesin motors

SEM image:

¢\ Microtubule Hinesin—i localized along
" iotin:
) 5 chnmlqg_:ézf&"" ; "&”‘s‘:’ MWOCNT tracks
treptavidin —% ¥ ? ? ? ;
Glass.

3 :Microtubule
:Nanoparticle
:Kinesin O P
Microtubule

Movement
—_— Kinesin >
Movement
— ’

Fluorescence images:

White arrow:
Microtubule gliding
on kinesin-coated
MWCNT tracks

( (black wires)
Kinesin\ 3 In-vitro reconstitution . 5 :
J'L ‘Micro/Nano-delivery applications’ -
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Model cellular system

Healthy
Brain “3 i

Self-organization

In-vitro observation of disordered
cellular components at certain conditions
“§y , Advanced potentially relevant to diseases

}.. Alzheimer’s

3¢

In-vitro realization of
microtubule-aster formation

Spindle, the cellular machinery: in microtubule/kinesin system

Self-organized state of
intracellular components

Fluorescence images: Fluorescence image:

50 pm .
— condensation
leading to the
aster structure
http://www.celldynamics.org http://www.brightfocus.org/alzheimers

‘Fundamental studies of intracellular dynamics’ - ‘Molecular-level understanding of pathogenesis’ -
References: ACS Nano 3, 1938 (2007); Nano Lett. 14, 876 (2014); Appl. Phys. Lett. 105, 143701 (2014)

Disordered

Microtubules
neuronal

entangled in
an aberrant
condition

1-37
BATERFIRZEAVWEnHRRIZ Y FDBEERIL
ST WFERA

nHZERIZY FERTHEL T
BEEBLELEVW! @ER - XKTF
S-KREEAVWTHFEILANS

Npolymer solution Teflon bar
{~cH,~cH CH,~CH— kf W1
1-x plz X HN X0 HN™ S0 HN™ ™0

Hydro =0
- |
philic H—n Functional O °
Hydro  (CHau Group ¢ &
Phobic Ha
pCzAA

substrate

p(DDA/PCBEA)



1-38. TEFAIIZEINSEHADEEREZ D FHIZM (T
RIF &0 (S EEH)

3}“\4&} , PIZIE, AL RRIAI
)W /Q &Rk BN CHERIMETT S
V EDHER @

(Ca rbohydrates, " - @

7S/E.) "
H ﬁﬁﬁ;i
B

\\;&/ / ."I[’}_ Y
ln\*&xrl\ ‘

(N, P, K, S, Ca, Mg, Fe, Mn, Cu, Zn, B, Cl, Mo, Ni)

I-39 Thermodynamics, Photodynamics and Structures of
n-Lengthened Carbonaceous Bearings

Taisuke Matsuno Isobe group, Advanced Institute for Materials Research (AIMR), Tohoku University
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II 37 Quantum Nanodisk devices by Top-down Fusion

Nanoprocess of Bio- template and Neutral Beam Etchlng
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