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Study on new mechanisms for improving performance of two-photon excitation fluorescence

microscopy using temporal focusing

Temporal focusing (TF) microscopy is a wide-field optically sectioned multi-photon
microscopy. It has the potential to realize three-dimensional (3D) volumetric in-vivo imaging
with fast speed and large penetration depth. But TF has two fundamental limitations. The
sectioning ability of TF is worse than confocal and two-photon excitation fluorescence (TPEF)
microscopy. Meanwhile, the scattered background fluorescence reduces the
signal-to-background ratio (SBR) in deep and dense sample imaging. This research aims to
solve these problems through two original techniques, two-dimensional (2D) TF and 3D
interferometric temporal focusing (ITF) microscopy. In addition, 3D-ITF microscopy can
achieve 3D super-resolution function. Also we find that 3D-ITF imaging is robust in distorted
optics.

Chapter 1 reviews the wide-field optical microscopy with sectioning ability. Among them, TF
microscopy is the best candidate to realize 3D volumetric in-vivo imaging. Then the problems of
TF and the objective in this research are described.

Chapter 2 describes the proposal and demonstrate 2D-TF to improve the sectioning ability of
TF to be the same as that of a point scanning TPEF microscopy as well as to keep the wide-field
feature. The experimental demonstration of the virtually imaged phased array (VIPA) based
2D-TF to verify the theory is described. Then a 2D-TF TPEF microscopy to evaluate the
sectioning resolution is built up and the improvement in imaging depth is shown. At last, the fast
3D volumetric imaging in 2D-TF by imaging 3D Brownian motion is achieved.

Chapter 3 describes the combination of 3D structured illumination microscopy (3D-SIM) and
TF, named 3D-ITF microscopy, to both remove background fluorescence and improve spatial
resolution and sectioning resolution. A digital micromirror device (DMD) is used to build up
3D-ITF in experiment. The super sectioning resolution and the super-resolution in 3D-ITF
microscopy are evaluated, and the ability to remove background fluoresce in 3D-ITF imaging is
proved.

Chapter 4 describes the extension of the study described in Chapter 3 to investigate the
performance of 3D-ITF imaging in distorted optics. The theoretical study shows that there is
redundancy in spatial spectrum domain for 3D-ITF imaging. Through the numerical simulation,
it is shown how the redundancy supports the resistance of spatial resolution and sectioning
resolution in deep and dense sample imaging where wavefront distortions and background
fluoresce exist.

Chapter 5 summarizes the achievements in theoretical and experimental works and gives a

prospect such as to combine the works in 2D-TF and 3D-ITF.
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Development of an efficient immersed boundary method for simulation of flows around

stationary and moving bodies

This thesis aims at developing an immersed boundary method to provide an accurate imposition of the
boundary conditions while keeping the simplicity of implementation. In this regard, first we attempt to
develop a unified interpolation stencil that is used for a ghost-cell and reconstruction immersed boundary
methods to satisfy wall boundary conditions in Cartesian-based numerical simulation of fluid flow with
arbitrary boundaries. As other existing ghost-cell and reconstruction methods do, the numerical boundary
point is considered near the physical boundary and the required flow properties are interpolated directly from
the proximate points in the fluid region.

In this research, we propose a unified interpolation scheme based on a sequence of one-dimensional
interpolations. In contrast to typical standard stencils, the proposed ones are versatile and do not require to be
altered according to the irregularities in boundary shape. Namely, the boundary condition can be accurately
imposed with a unique stencil for all numerical boundary points while preserving the convergence rate of the
flow solver.

Performance of the proposed method is studied by solving incompressible flows and heat transfer around
stationary and moving boundaries. As for the moving boundaries, it has been reported that despite the
adequate accuracy of the primary and secondary variables computed by immersed boundary, an intolerable
amount of oscillations are observed in the surface stresses and thus in the non-dimensional forces, particularly
in the drag force. In order to decrease the non-physical oscillation, we make a comparison between the
ghost-cell method and reconstruction-based direct forcing, which reveals the superiority of reconstruction
method in suppressing the spurious force oscillations which are produced near the boundary. Then, we opt for
the reconstruction approach combined with the unified interpolation stencil. Comparison of our numerical
results with the existing numerical and experimental data shows general agreement, which confirms the
capability of the proposed method. Finally, the proposed immersed boundary method is applied to simulate a
set of cylinders falling under the gravity force. This sedimentation process has been a highly challenging
problem for moving immersed boundary methods.

This work addressed some difficulties regarding the implementation of the immersed boundary method to
solve Navier-Stokes equations and provide second-order accuracy. The obtained results demonstrated the

capability of the interpolation scheme to satisfy the boundary conditions for arbitrary geometries.
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Design and Analysis of High Order Gm-C Filter and Cross Coupled Oscillator
Using CMOS Technology

Analog-digital mixed signal LSI plays an important role in the electronics. However, various
on-chip analog circuit designs have various tradeoffs and it is difficult to design. A filter and an
oscillator are indispensable analog circuits. The active filter is important for a wide range of
fields, such as a channel selection filter for wireless LAN, as a notch filter for 50 Hz, 60 Hz
power interference cancellation, communication and biomedical signal acquisition. In addition,
the oscillator is a core element for wireless communication and a clock for digital synchronous
circuit. Based on this background, this research is conducting analog circuit design while
comparing analytic and simulation method.

Chapter 1 is an introduction, the background of this research and the Gm-C filter design
previously proposed are summarized and the problems of the conventional design are
summarized

Chapter 2 discusses about noise analysis of Nauta’s transconductance amplifier. Usually,
noise analysis must be derived by sum of mean square noise current source which is multiplied
by square of output resistance divided by dc voltage gain. Equivalent output noise voltage of
high order Gm-C filter simulation results are presented.

Chapter 3 discusses about how to design two types of Gm-C filter called 5" order Gm-C
elliptic filter and 10" order Gm-C elliptic filter based on element substitution which can be
design from cutoff frequency, impedance scaling and filter table. The simulation results indicate
that Sth-order elliptic Gm-C Low Pass Filter shows the cut-off frequency dropped to 21.88 MHz
due to high-frequency small-signal parasitic capacitances. The maximum input amplitude is
-5.46 dBm for Total Harmonic Distortion less than 1%. The output noise is at -168 dB at input
frequency IMHz.

Chapter 4 discusses about Notch filter. This thesis proposed 2", 4™ and 6™ order Notch filter
for interference rejection at 50 Hz which is the same frequency from high voltage power line.
The architecture of the 2" order Notch filter from Kenneth Laker is chosen and designed.
Magnitude response of the 6™ order Notch filter is simulated for 0.18 micron CMOS Process.
The biomedical signal acquisition LSI system is designed by a modification of Twin-T 2™ order
notch filter.

Chapter 5 discusses about cross coupled oscillator design using Root Locus methodology. The
time domain graph is shown as the result of four pole positions and four unknown constants
which can be derived.

Chapter 6 is a conclusion of the thesis.
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Thesis Title
Liveability and Anticipated Shrinkage: Urban Design Assessment of Morphology and

Management in Tokyo's Peripheral Areas

Demographic changes in the Japanese society will inevitably restructure Tokyo’s spatial
organization in the coming decades: population loss will manifest itself unevenly and be most
dramatic in peripheral areas, challenging established notions of quality of life. Several scholars have
tackled this issue from a geographical or planning perspective. Nonetheless, the question of how
liveability at the urban design scale could be addressed, remains an open one.

This research focuses on Tokyo’s peripheral areas, aiming to evaluate, in a comparative manner,
urban design factors affecting liveability at the neighborhood/city scale in an upcoming age of
shrinkage, based on the analysis of three case studies (Kunitachi, Tama New Town, Yukarigaoka).
After providing a tailored definition of liveability, emphasis is put on six factors relating to morphology
(density/compactness, diversity of uses, walkability, green/water space) and to urban management
(machizukurif/participation, local character).

The research is limited to the Greater Tokyo Area because of its uniqueness within the Japanese
urban development. Our findings have clarified the need to focus urban design and policy-making
on compactness, rather than on density; the importance of a spatial qualitative assessment of the
mix of uses, otherwise deceiving from a purely quantitative planning standpoint; the possibility to
maintain liveability in low-density settlements with the implementation of ad hoc accessibility
strategies; the positive and negative effects of different types of green spaces; the importance of
both cooperative and confrontational participatory practices toward co-production; the need for
peripheral areas to offer a lifestyle alternative to that of the city center.

Beside presenting a workable and applicative toolkit for urban designers, we provide new data and
information about our case studies for the benefit of local municipalities and interest groups,
proposing an exemplary “shrinkage masterplan”. Moreover, by means of comparison, tactics to
cope with shrinkage can be transferred to and tested in other areas around Japan and be a
reference for numerous East Asian cities about to face, in the near future, their own age of
shrinkage.
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Study on the function and structure of proteins in the developmental process

Nearly every dynamic function of a living being depends on proteins. Consistent with their
diverse functions, they vary extensively in structure. In this study, biological and biochemical
function of planarian dUTPase and starfish sperm PKAS1 signaling function were investigated
and discussed. The DUT gene encodes deoxyuridine triphosphatase (dUTPase), which is
involved in nucleotide metabolism. Since the DUT gene is involved in DNA replication by
maintaining the appropriate dNTPs pool, it was expected to have important functions in
regeneration. On the other hand, prior to the fertilization, the elongation of acrosomal process
requires PKAS1 protein which is the substrate of PKA.

In Chapter 1, the history and overview of planarian regeneration and background information of
the present study are introduced.

In Chapter 2, the biological importance of planarian dUTPase in regeneration and genome
stability is described. Dr-dut RNAI silencing in the planarian was lethal due to genomic DNA
strand breaks. The dUTPase blocker, 5-fluorouracil (5-FU), also resulted in planarian death and
DNA damage, and synergistically caused higher genotoxicity in Dr-dut RNAI planarian.

In Chapter 3, purification and biochemical properties of planarian dUTPase are presented.
Molecular mass, kinetic behavior, cation requirement, and substrate specificity of planarian
dUTPase indicate that the planarian enzyme not only has certain structural and molecular
features that are unique to these organisms but also differs in its hydrolytic capacity from all the
enzymes characterized to date for accomplishing the same function.

In Chapter 4, the role of PKA signaling during the acrosome reaction in starfish is described.
The major PKA substrate referred to as PKAS1 was identified from starfish sperm, as a novel
protein containing six PKA phosphorylation motifs. This protein likely plays a key role in AP actin
polymerization during the acrosome reaction.

In Chapter 5, the overall summary of the thesis is presented. In addition, future research
projects stemming from this research are also discussed.
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5-fluorouracil ZHAEHDO T Z7F U TIZABET 5 Z &2 K- THRERIZ DNA B b & BEEDO IR
NHDHZIEERLTND, ST, WMEELEZFRRHIATY Z L2k, MENREENEZS Z
EHRLTWS, bzl F5F VU7 dUTPase 1% dNTP pool Z g+ 5 = & 12X v DNA 815
(X9 DIEEOHEZ FIEEIC LTV D EFm LT D,

HI3FETIX, 77V 7 dUTPase DAEFHIRIEEBIZOW T LTS, KIBEICHEALAIET=
Dr—dut Z HEERER L, 25z O TR O - RO EE R L 2 TG SR & REFn Ot D A=) D
dUTPase D4 L et LT\ 5, 775 U 7 dUTPase @ KmffiiZ & b dUTPase & IFIER L TH D =
ERONAUTP ITkt A BN D Z L 2R LTS, ELICELNEEIEZ TTIIHFETY 7
ATV, ZOMRE &L OBERICHO W TER LT 5,

FAETIE, b bTRIRISIZEBIT D PRA ¥ 7 VR OSRE L Z D ) U ERALEAL DY EIZ DU
THRA_TWG, b FFHEMARSGIT ARIS & asterosap OWFHERIC L 0 MK cAMP @ FEH-23E L
PKAIZK DU Vb ZE N LCT 7 FUERICEDEEREENEMRESND, £ T, 20O PKA DRE
EIRDH L XY PRAST = HEERE L, BEDITICE D U U BIbONEEZIRE L, £ ORE &
DOERIZOW T LT 5,

% 5 ECIL RO 2 RFE Lz k=T 5,

PLE, Ak, fAEICEBIT D UTPase & 52 F51031) 5 PKAST OHERE & &S ICOWTHA L 2MT L
TW5, koT, KL OFEFITHE LT O 22 T HERP DL LD LFEH D,
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1 PN BRE S L ORI ER I %9 2 DR SR D
BRIV EBRRB LOEE =2 U o 7 HAN

AWFZED HEJIE, SRS A 55 RN B80T B E RT3 2 S H S TR ISH Ik
W TRIBRIZIIT 2 BUSEhER & ik R I2A U 2 RIERNC B 2 M8 N BRI & 2R L BR D b s % 4
FNZ in vitro THETT 5 Z & ICd D, FH L, HHEREUST X 2 i AE N IR S O BAEH %2 4
RNIZ I W TRAMA S B0 2 JE PFHERBEICIE B L T in vitro THA L. in vivo (Z351T D FEEME &
e U7z, eSS IS AR M ER AR 2L K 0 iEBfE L 7=~ 7 a € B EER 2% 0 5 & 748
L. BhEYEREH P OIRMERCNTE 7 1 B OLEIT %2 MUNIRE BT DA TR B EfRT
B iEH & O TR INE 3 2 B 7= 72 6t E (invitro) 1R LT-,

AERIZEB W TIE NGRS L TV A iR & MEREZEE L 2 OT7T V7 IV REICET
% 1 PN R IR R 55 0D B FRS SARA 1 2 R AN RS & D BERIRR S 2R 23 3K BE I 72 in vitro
FBR 2 O CIEMI R AN X 0 A Lz, SEBISRIFIZZ FR LT 0 o F R T4 20
pg/mL, RS 0-40 Jem? &2 W2, Z TRV T 4 0F R U U AEE 30 min BIZBWT, B—
7 VR OSEFRNRAN 2 AIIZ hiEE Y6 % 9, 35 J/em? PR L. von Willebrand Factor % (42 A D Il & PN 2
A & i MR OIRAE K A I T D i E N R AR A A U 72, in vivo (2351 2 IS PN G
FaDFEFEMEIX, in vitro EBRIZI T 2 M & BVERFAHY O 7T VT I RIS D EEMEDM
Thoto, HHEGHRFH ORI L 2 E s N MO in vivo TOREEMEIT, Miast
FEHR SR DS B 72 B A Zh e % & D in vitro FEERFBRHE W T 2RO T V7 I R TOREEME
AT O ZEBANTHD Z LN ahol,
FH T BB L UOMENA I X0 AT RIS I W) TH & R 2RI A X7 RV EET D~
B v B USRICER L EHEEIGIC & AR IMEIE AT X ONE 7 a v O bt T 2 B E 15
& PR CREFROIZIE FTREZR FHANE 24248 L 7o, I 663 nm Dbt L — ¥ & i R 475-650 nm D
W A7 N VHIE S O el A il ek B CEA T 5 & D Bl L. b YERUR IS AT A~

IV Z i@ E U 7o, 15 BT A 7 M UZxE LEREVFR T Z W TEE~E S/ n v RE S
BH L& 2 A, BB, RISIC L 2BFEE B2 0N DBHEIL~E 7 o v U RE DO
DEIOBBFE I~ 7 e B RBEORIN, BLETE B X OND A PEZ R EVREOHNEZ
B, MEEEHEIR DO~~~ 27 U > MEINX, SR OEGFBRFEEOEINEZ R L Tz, ZORSR
WEHE S 2 -2 in vitro SEBRICE W TREE SV TV D b Yo R O VIR NI B AR R LTkt
LT, WRA~ORMERAINC X 0 IEFBRE R LRI 5 2 & 2R Lo, #2535 HAIE Tl
5 LT ERsG g L IR EMEIC LV S LIcBBE A (b Z i Lo & 2 A RUSE=RICE D 5
KB /7 R B W CHE XS VAR 2R Lz, A hEZ 1 B U RE LRI O RRIL, R
LIZARMIERNDA~E 7 v B DIREREDRBILEN 22 T A F~EZm BB fEL TS Z &
LT, TNUOORERIY, FZHORE LIFHINEIEL, HEREUSH OFIEN O AR i ERAE AL FS K
ONEZ 0 B ORMEET 2 BREHRE L BITMETE D 2 LB mnol,

PLEX Y AWFETHWE in vitro FERESEERIEIT, SEAIR 5% B OMEFERRR I3 5 /e st
HRE 2 W T2 IRIRICB W CUARRRICK T 2 ME B LMK o OREEEEZRFTTE 5%
EEBE LRV 1ED,
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RLBEOER

W& 25 5003 = K 4 A
MSCEAMYE . A BERBATERTREER TRt i fEE
Al BERBRERFHER Tt HH e
BERBNER PPt (T -t (BY)  BWE Fih
BEER AN ER PR 1t (T) AR
AARERRFZR PR ot (EY) FH %25

b (L), &L (L5, EHDERBOPAGERGR SO, TIE N RS X OURMmERIS k)
T 5B EH D ABH ERZB L ONE=F U U 7 Hidl) LU T, 10 =R ST
W5, HEEFITCHESOR 2RI LIzisiRIcB T 2 2t amd 5720, 8B L OURMERIC )4
L EIER & MG C & DM R T IE T OMEE 2B LT,

91 W TIE, RSS2 FHOWIIRRIZEB T 2 EIWER Th 2 M N MifakES & iz BE 5
YR ER~_7,

B2 T, MRS OIFREL L Z ORGZ W IBRIC W Tk~ 7z,

%3 I, MENRHROAERREIZE UG L, KSR 2 AW 2iaEIzB T 2 E N
R 2 SR A M E TR B L Tk, 2 LT, BRAI G4 R (15-30 min) OfE
W HLRR 6T 2 SR UG & W T2 RIS B80T 2 IS PN BRI R o0 ZE (R 41 F28R R C D JL et
EOREEITo 12,

BAETIE, ~E7r 20O LET2MIKICET AP OWTHI L, il Eow
BIZB LT, & L, BUTOERMEZ ML OREZ R U, IWIiEST 2 SR D
DI RNEESR Sy & TR HIE C & 2P AIRHINE 2R LT,

B5ETIX, ¥ T7RNT 0 MY U AREHZRBEINC T DR ILE (259 2 SRS
RWTEIRE COMmENRMaEEEZ (1) AERAERRICKT 2R, (1) ARERR
B DEABLE, ICK VBT L, WEOREREOMISERGT LT,

%6 I, EESRIC K& 2 ARIMERIERE 2 L OV a v oMb T2, ISEEZ X
B9~ 2 BesE D15 & R CTREFAICIINE 3 2 5HIISR OREEE 21TV B LR H o i skt o & F
~EZu B REEER LN LT,

BTETIE, Bid~v b7 Uy MEOKTFREHZ BT 2BHEI~E T v € RBEES, B
FALFIE D DR D T2 ME R IE L BAFREMIEIC X DMEMO e /e Ko b | SRRFHHNETHE L L2
PR IR BRI D MO Z S MEZ2 51 L7,

%8 ECIL, FERFHAREIC L VB ONTBLEITIZEE L, A PEZ o B RE L EnE D
BAGRC, RRENATR DER LS TENE 2 e MESRAI ORI L 0 Bt Lz, F72, S Olgk
TERZWRICBE DD TNV T 2 v E M- & & OF{FFE~NT I 0 B U BEE L ZRE LT,

FOETIE, BHENDLH S ETHLNIZMAIZE U TRIEN M2 Nz 7=, A& G%F
H O FAR 2 X 5 & U T2 BSOS 2 - W T2 IR 381 2 I PN RCHI B <o R I BR D iR b i 3 o>
FEMERET & LT, AW CIRE LI AR ERRIC X 2 s A AYEICE L Ga L,

%10 FiX, AFEORERTH D,

DLEEF A0, RS, HIESONREICB T 2 MENE, 8L OYRMEROEEIZEI LT, &K
SEBRR THEIT 5 HE-EEAR AR LD TH Y . EEIGEY. REIRGEY. SHICE
THORFICBWWT, L% E LEEFGTLLEZABDRLIRN, Lo T, KigXOFEHIIHE L
(L) DN EZ T HDER DD HDEFRD D,
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WEES 555004 = K 4 e oFE

T w4
Non-generic aspects of optimizing measures in dynamical systems
(F175%: 3 O BB O FEIBA R 72 MBI DWW TO)

TR TR E TR LR R R OIEANZIE 9 BIGOFBET L TH Y, 8y HERAR
2o RRITE OB TH 5. R OERIDRERI TH LI 00b 6T, #]
O N AN RIC L Y 2GRIIER &SN D 2 & T, N ROZFEENIMD T
TEOLORIRLIBNEZTRTZENH D, TO LX) RIGEIZIHE~ OWLEZBIFT 5 X
DHTe LA, REMRUEZFTARDZ LT, NEROEI BN E LSHETExD L
M. F T, KX TN FROEHRZ BRI KM S, £ DOHFRHED R K
B2 5 2 2 NEMSERE, T72bbaKMEREIC OV TR 5.

R RALRNE OB FEIL =V I — R bR & FEEAL, Mané (2 & % Lagrangian flow
DWFFEC T A AKIE O RICHEKT 5. ZNoOEENG, JFERBZ 5 DIhe )
ThV, BN EWVEGEZ RO 5I1E, HMEREILZ—E T, »oZzo—E72jE
IZEIEE Y~ ICEAZEOHETH DL L PRI TS, =2 — Nk E
2B D Ef7eirgElE, TOTREEIEHTLZETHY, HALHEO —EMENEa
7REETH L Z L0, o BRURRED L EFEHEINTWD. —F, 526z
HEORE @AM B 2 R OHEIXRE CTH H 7=, BHEMRME &2 F =70
HRORHI BT 2 EEZHRL L EETH D, A CIXIE R HERE O =1
T — N9 B KA & & DB e RIS D 22 IS IR A2 5 2 & &, BA%UF
Fric oS < FiEEHWCRERT 5.

51T, KL TIEX B HE R 72 Markov G4 Lyapunov i KAGHIEIZS
WTHik%. Lyapunov I XALHIEE L1, J158 DKM FRIME 2 £ 3BT k4
HEKRACRETH Y, Lyapunov f AALHIE 2% 2 5 XHRTIE, BAEZEMORDYIZ,
HFERDZEMEE 2D, 15k Lo BB R L T RO R 2 M, (rfad:
5 % 8 T BIZHE R 72 Markov G480 Lyapunov s KAGRIEIZISH 5. FE
FFR ECEEB SN BBEEICKR L, ER KRS AE XTI S b
RERBETDHZENRNEER S THD. FEHTIE, ERNEeENEEEE RS 2R
BEHIZHWS.
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MXBENER

& %5 5004 5 K 4 lEm IR

AMCHEAMEYSE . A BERBRTFUEE Wt (B e A

AlEE  BIERRRTHR Wt CGERRy) B %

B2 EFE 2R A % it RS BBE Rl

B ER BN AR P+ MY T

T (BR) L (B BHETEEE R OPALEE KGR SCX. [Non-generic Aspects of Optimizing
Measures in Dynamical Systems (/7775 O e bl B O FE@mA e EIZ>W\WT) | LEL, &5 %
MBIR%,

1775 LT E RIS PR BT 5 A 25 EXL L2 b O T, W TR0 E S ik
N (BBOKEESR) 3O TH D, I RORMBRIIFERITHLITHLDLNDLT, £
DHIMESEARAANED T8 | BRI O 2 2B O THIIREETH O | WA AMEEZ RS, 2 D7D,
T F R DAV IA L R E IS =T — NEEGDR AN Th 5, BEUZAFAET 2 RS =R
FEOHnG, NFEROWEZ LKBLEAERRbOZBNNT Z LITEBELMETHY | K
52 b BB OWIFHEZ iR S L <IN T D AR E, 370 b i bl E o
FBAERMEE AW > TN\ D,

o L 1X Mane (2 & 5 Euler-Lagrange flow OAF4EX° Hunt, Ott &2 X 5 7 A4 A& e & %
R E L, MEHTFE bEE T 2 HE MR L L GOFEERICHE SN TWD, AR &I

lgeneric] DIFRTH O, [—HI| & HEIRIIL D, [generic 72 B IBIECE 72130 7R 1% Uik
HEIZ—ETHA9] L) Mane D TR H Y | £ < OWFFRE D Z O T O H ERIMEIR~D E R
AMRLE L TCE, =T, BN BB E 7213 )55R75 generic 72 5 2HIET LD
IIREEE B2 b5, £, IAAOKREIZED 5 HIBEOELG generic 727 7 A DM Tl
52 EHZ0, KimsrCld Taam b EE A IE T RERREFIET 5 K 9 2 HEUBEE, E£721315%%
23 (generic TIXZR2W\Y) FABITAFET D1 T EDBHLNICINTEY | b E ORI 4 < B
LWiRAZ 726780 TH D,

FSCDH 1 EITFam Th Y, J1FHR - =L T — NEEGHFE O BEEFR O & [FIRFICATR LD 2
DO EFER DI X TV D, F 2 BTl subshift of finite type DEFE & Z DIAMNE /2 L, i)
FR DO FBEEIAN R S VTV D, Sofic shift, beta shift, Dyck shift 72 &, B 7255 /15 RICDOW
TOEFHEENTND, B 3ETIE, N7 MNEBEZEM L OB G2 L D IR DA
W EE AR DN 2 AR ZE ] O REIEIZ DWW TR 22 S, EfERZ "7 L T#EL 725 [Bishop-Phelps
DEH ] OFEAHEZ 6N TS, ZZETOEFICESE, H4TETIE 2 >OERROIEMN DT
PILTWD, 1 2ODOFERRIL, T/ T — FRYRZEMHEERE RO ZZR OFKER ] &9 &
DO T—RINTHANL T DRE D T T, Fe kil B 23 3F v E MEFREAFAET 2 K 5 70 H B o
A L7 Z & THDH, 2 20DOFFEFRIL, XH LD Markov 1% F7> Clfk—ARIE KA G5 D
Lyapunov i LB T 2 EH TH O . HRIBED /1 FRICHITETFT 2 803 1 DD D FHER
DOIRPLEARERNZ T2 D, 2 DD DEFEROFEH D 72912, Realization Theorem & FEXL 5 15172
ClALBEVEBENH IR SN, ZNEANWD ZE T 1 2DOEHBRA~DI[FENATEEIC /2> T
Do ZIUDH 2ODERN, FAGERG L OE T 22T EERTH D, 5# 5= CTlrdiasE bl E & #it
F17% COFIREMBRAEO BRIZOW TR L bt T\ 5,

PLED X 91T, REmZB W TEE TV I — R LRBEIZ DWW TEI R 21T TV 5,
54 EORFITEBRIFES THREIN, FOEMREICESFHIcATWD, 1 2HDOTRR
(2B 253U CIEB A MRS IR S T D, 2 0D O TRERICBET 2@msUE ¥R - =
A — NEEROEMEED @l & S5 ER TSI I TV D,

LEOBMICLY | KX OFEFITE LD O EZ T LERPRH LD ERO D,
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T H 255005 5 K 4 A B

E R 4
B3 B D ISUTI NS 5513 2 B RFPE & 375 2 I TS G D YRR

AL TlX, B 2RO RaoWE 20 LBt iR oW, B2 Fn
L CHEM RS FRIE 2 iR D = & T U DB o R 3 Pl 2 k4 5,

W, H—RoF ) Fa—TRF 57 272 POEIRTEWE T, BYZER N AD Y
A RADERE L BITHBT DIRDBOPERIICHE SN TN D, £ —RICERESR
MENWZ ETHIONDESTWETH, T/ 77 A 83— L0 ) —RckOREEICT % &
BVRERENREERICIE KT 5 Z BB STV D, 2D XK 9 72E6%E DR iR H 4%
VT, BRERPOICIE. IRROTREAE 0BG L LT, 77— OB T, BB RN
ROV A ZADOREXFETHRHTHHOLEHEMINT VWD, T OBIGT B ERE & T
N, BEDLZDRA T = X LRLBROZEMER IO EMEICE LT, A EN RS
TW5, ZOLIREEDOL &, AT 2 E THIZE ST Z 20 AR KR T i
BT DD FICHONT, WFREITo T2, AWFROEEITRE L —onbid,

—OHIZ, B A2 O R E DRI BB B T M R AR L
7oo —RICHERZIE DB X, B DIERRIE SR TORDBINTIERIEAS T T M X
STHNTESND, L L, KERROIERIEL A F 7 A2 IEMICE T 5 2 &3 5dE
ML REETH D, &2 TARIMIETIE, RBRFORTFEEZRGT ST ODIERE X A T2
J A% ) A RCEEWMZ DT RE L, BERE RN CEZLAMETVEZR LT, £D
FER, 7V — v RRARICEN D BGE D H CAHBIR S & B 18 5 2 Lok L,
ARG Db & TENDRFR O 3/4 e TRET H 2 & 2n Lz, 2 OHEBIIIERDOE
DFSIZUTUTESLT, BB L > TH 2B 7 ANELDZ EE2RBELTWD,

ORI, BRESHOEE-RTWBEICB O TSN ORGRIC L > THEINDLH
LW IEEMEIEIC DWW Tl L 72, B8 TIEBGS T CEAE iR+ & BiS & BURICERS
TOHREBENDFLIND E NI RV A RDERIOLINTND, AFIETIE, T EHE
PLU7BS L LT, B T oeE IR AT L= & &2, WE AT 2 ki1
IS & BT D NN T HBiG % W Uiz, ZOBGIZIE, IEFERRRES T T72
SHRDOIEBIEAA T ITANRKETHD ZENREND, FTEARRENZFHELET DHEN
NFH T RO DT DI BB R AR L, EENICZOESMEZRIE LT, &5
2. ZOWRELE LT, IENBIC L > TEMEA LS D LERFREINDZ LD
RUTe, ZORRIE, Wi AW T2 BN IS H TE DRt 2 D T\ 5,

_27-




RLBEOER

TS 555005 & K % EeP/ R (i
WICEEMYE . TA  BERBAVIEEE ML (%) S
A BN A L IRl
B S el R - [T () A T

BRI AF AN WL (%) Mg

ot (%) B+ (B TAME B OANEERGRSCUL, TS ORUOTWE I 361T 2 B Rt
ERTA R IR R ORR ) LEL | BATEIOHERSh TS,

BT TIE, BUE BRI T DA RIE Fo, AEICELBESBASH WD, ETH—ARY
T/ Fa=TRTTT = ATBNTRBIRISNTOD, BMR B E DR BIRG (ME OV A X EEHITBYRE
MR T HHLE) IZOW TSI TS, ZO X7 KKk It R CRONDEYRE L ORI ST
[SH BANE TG | T, B0, BER L, SRR B O S A I A7 2 D TOD B Sy
BO—>Th2, REHMEBZOFBEELL T, ROVFFORIFENEE THLIENHOILTND,
FrERIEHE T R —IRICAE T DT AN o7 )| NE R | [0 — | O ZfHEORAF RN E LI/
Do AL TIE, ZIHDRAFEITAE B LT2IT O BERE L T, WO - Hlim &g & e 7 L
(CEDEE IR SN TND, ZDOBRINOGD R SEA A XD EIRE2D, EATEHTOTART
DG D e DEED BIH S T,

H2EFTIL, B T COIR T s BRSO AT )N e XD, SRR L LT O — A%
EZTWD, r—A (0) (BRIBRWVEA . r—A () F VAN EDEBEMNDDLAEEMORE. 7
— A1) : BB FNW SIGETHD, Riw LTI, TNOER —HINIEO I ENTE, 2D, BB/ iR
Mz mlRelC T A LWET ADNE ASNTWS, ZOFET K LT, TR —DEFRLEGED T
FN2 S, ARARITH D EGRIZED 372 B S AH BB O B fiE 2 E H S TD, 77 —A(0) &r—
A (1) Tl ZHETEREDO MY 7 A BT 2 BE B S B RN BNDM, 7 —A (D) T, FLvg
BT AD RPN FEE T HZENHESINTND,

HE3EIL, HEAT A O OSBRI E I T, IR0 R CRBLT D8 a7 72 6 Bl S D BRI
F Y THITCND, FHIRZREGEZS DEFIRE T, RIS O EN DN ED D, Z2TOERT
D, R TIE, IERIERE TR COIEFMEE FAIRREDIAR AR DD M4 7237 A—Z TR LT
EFHRENZ2EN TS, Z LT, I L IERIE AR T L LY VORI RIZ I BEFIC k> CROCIT B
HENHBIG NS TG, F3EDH LTI, ZOBG L AN RO BRI #RSIL. E6
IS E R AR L E BB RL RSN TV,

AT TIL, 2O L DOELEDRREN TS,

ARG ST ARSI K T2 <O DB LWL R 2 SN L T, Ko T, Kim X%
FIIH RO P AT T OG0 DERDD,
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W 25 5006 75 K 4 W FEr

I E 4
CH, & PHy DY 7 R v 7T — 3 R RE i B Bk FE 70

ufll

DFICEE, WERE, (bR, R EOSEMREN S, BT, VE— Ltk
T, BEIEBE S W o RISV £ TTOM A R BRICERR L CE 2. T, =
JEWFREIRICL D 3 um FO b — L > MR, SHRSRINE L, SEE = L%
FAG Y, 6.3 THz OGN, 9 M OFE 2 fERE, 11 MR xRS EE T o
KHAIE 2N AT REZR I E Y7 N v 7T — 3 iREE Iy Rt N FEBL S T,

AL TIE, oy SeFHONFEH %2 50 fFiomd, mMHEEZm ELEZ. Zh
EHWT, D1 ot0s8 CEEZR 2 SONFSEEICE Y AT, £3°. Bk 1
O CHs 31Dy 2 XNV IR E XD CREMICHIE L, RENER) & RES) CF
ESND 4 DDOKABNGRAE— A NEREBITIRE Lo, £l AT VR OfEAT
HAT 72, WIZ, PHs 3 1 OH 7 Ry 77 —fREED I E1TV, KRy H OB % H
Bl LavL, REESZIUIBHISH T, HRMTHEARETEL 2L L
7-.

H1ETIE, O FOT X —0OREMESE, HIRIMERO 1530 AWl L7t
2, RO AGRSCONLEST T 2k

%2 BT, BFRIUE, ®Fra~y T LERa~ T oL g, R
R RIS D OFEARN B R 2 R

53 WU, NETOMRE, S = 2% AT R OHIEN OV TR A~z

%4 TTIL, CHy 17D v3 230 RO = Z )L hFEDOWIE & Z DT DW=, 1§
B3 REIRICHT5 20 RKOERS TH T Ry 77— RRESEEATV, 4 DOKIIGA-F
— AL NERE LT

% 5 B TIL, CHs 3 FOL aZ NI ERETRONIZT AT ¢ v 7L 7 m A4 ——dk
NS ODTREE DT 24T > T2

H6FTIL, PHs 22 70 3w/ ROV T Ry 7T —MRRE LD Tl <72, 2
7 RVERIEZ 160 kHz £ THRZAL L7722, By 20 Imit S no -, F—HH
FHA CITREASr 24349 300 kHz & PRISNTWER TR EGE L.

BT RO, AR OREm & AR OEE AR~
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MXBENER

& H % 5006 75 K 4 B AT

AMCHEAMEYSE . A B HEF BN PR B+ fer il iz
Rl oY NG =6 B+ oy 2K

BERBNRTHeREE mE (YY) U =

BERBRTHEES 1wt (B Eh M

b () Bt ) BREEFERNOFGE L [CHy & PHs OV 7 Ry 7T —45 ke
EREEREE ) LA TENOER I TV AS.

T, MR, (b, RICFER EORBRENS, MBS, VE— MBS, B
B WT & W\ o TR IR OIG £ TORE X 720 BBk L C & 7o, T4, 2R AIEIC L 538K 3 um
WONIR, SRRV, SRS 22 HAEbE D Z LIk - T, 86.8~93.1 THz DI
TR RTRE SR B, 9 HTDFEX A iREE, ERBJE A E 11 HiDFE A D & TR E P RE 72 & ek
YT Ky 77— fFee s et B S iz,

AESCTIE, FROSIE ORI 1% 50 (FI2m e, MHEEAm ELTnWs., ZiadHWT,
SFAIND4 B CEER 2 SDOMZEEICE Y A TWD . £, M5+ Th D CHa sy FD >
2 BV T ERE T U CRBEANTREERE LW 5. AIER B2 Sk OEBaEsHE AR £ T2 &
L CHEMT L IEE)ES) & RESEE THE SN D 4 DOKATRTEE— A FEBERBBEICRELT
WD, FETART MVREONT ATV, BISREMOFEMAEE TH L Z L2 EML T 5. KIZ,
PH3 53 1OV 7 Ny 77— R0 21TV, KBS HOBIZ B L T\ 5. NHs 7 1O K55y
SUHIMRE 22 BT D b o VIR E L CRE LIRS N TE 7228, PHs 0+ DO lssy 24T £ 72
B SN TE O PRMMIEIEDOE E - 572, A7 FURIEEL 160 kHz £ THRO -2, Kinsya
B ST, B FEEHEIC LA T 300 kHz N RET L2 LEAALMNIT LTINS,

B1ETHE, S TOZRVX—0REEEE, FIRINEIROS 75008, AR THER Lo,
KOV, KRFaSLONLE T 2l < T b,

W2 BT, RN G, Mo~y L Eka vy O RV X —HEN AR, LIRSS, ot
SF % S NNOE Y NISIAS i F S I SN AV N

3T, WNETOREAR LA E = 2% AW BIRBE OSSOV TR TV 5.

%4 BT, CHip 1D v3/ N ROV 2 X V7 ROPNTE & DFEFTIZON TR TN D, E
oy RERICHTE2 20 KOBEBTYH T Ny 77 —0fEED R EITY, ETH¥EMOY 2417 v
7 hESBEEL T, FRTENE10 kHz ORHENS THRE L TW A, HIERS R S KA BHRAE— A
¥ N OWENAKFHEZE N T 572 DIIEEROIEB R A/ERA E CEETHINERNH DH Z L &2F
L, EBEIATR> TS, ZORRE, 4 DOXKANNGAT—A 2 NEKZREHEEZHETE S
THENS TIREL TV 5.

B 5 ETIE, CHi i3 1 DY a XNV T ERGHTHRONTET LT 4 v 7 L7 24— —IBDif
JE DFRNT 24T > T\ D . BEZEFEFIBREZ 1 DOEFER TR TIEROMNT HFIETIEA+aThDH Z
EEEHL TN,

F6FETIL, PHs /Wy FD 3ve N0 ROV T Ko 77— RRES AT HOW TR TS, 2D
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The Internet is the world’s largest public network accessed by approximately half of the world
population. In principle, the Internet is used as the main communication medium, which aims to
transfer all kinds of user and application data. Most of the time, users need to share their sensitive
and private information along the communication with the authorized communication parties. As a
public network, the Internet is constantly vulnerable by the miscellaneous threats and attacks such
as malware, phishing, spoofing, injections, Denial-of-Service, ransomware, and hacking, which
cause the exposure of the users’ private and sensitive information. These vulnerabilities have
raised the demand for enhancing the functions of the Internet infrastructure to preserve
confidentiality, integrity, and authentication (CIA) of their data.

The Internet use “TCP/IP” as its core communication protocol stack. The initial design of the
Internet was intended to share data among networks with limited functionality. Such limitations of
the core layer led to the inability to address the emerging security threats on its own. Such problems
of the Internet ended up in allowing intruders to read and alter data streams. Moreover, it exposed
the metadata used for the communication: i.e., packet header information. Therefore, over the past
few decades, numerous studies have been conducted to study secure data transmission over
public networks such as end-to-end data encryption (E2EE) protocols and tunneling protocols.
Generally, a packet traverse through numerous networks between different countries among its
delivery. Itis a well-known fact that the security policies and requirements diverge among countries
and organizations. However, the conventional methods secure data from one end to another
without considering the connections in-between. Therefore, the used encryption algorithms or the
keyspaces can be vulnerable among some of the intermediary links. On the contrary, tunneling
encryption protocols are entirely independent of the routing flow; when data is encrypted or
obscured by tunneling, it impedes analysis of traffic streams, which is the vital feature for the
service-based future Internet. Moreover, it is vital to securely locate and track the adversary as
early as possible after or during a network attack. However, lack of proper faster and secure
traceability services is a major issue for the internet infrastructure and its users.

To this end, the dissertation proposes an approach to enhance the security over the public
network communication using content-based router infrastructure. Content-based router is a next-
generation novel backbone router, which can be used to analyze all packet stream transactions on
its interfaces and provide extended services to end users and applications. On the contrary, the

conventional routers cannot provide such services.

-35-




Content-based routers use its specialized hardware and software modules to accelerate the packet
processing and its services. The dissertation proposes an infrastructure to provide secured services
using a novel distributed link-state routing (DLSR) protocol empowered with per-hop data
encryption using the content-based router architecture. The implemented per-hop data encryption
protocol is then used to provide mainly three services as the solutions for the above mention
security issues, namely, 1) IP-routable entire packet encryption service, 2) neighbor data
retransmission service and 3) fast and secure packet traceability service. Moreover, a core system
for real-world content-based routers, named as deep packet inspector on a router (DooR), is
implemented and tested which can perform on-the-fly TCP stream reconstruction and analysis
leveraging the real-time deep packet inspection capabilities of the content-based routers.
Accordingly, the structure of the dissertation is divided into three main sections: 1) implement
and evaluate per-hop data encryption protocol, 2) use the developed encryption protocol to provide
secured services for public networks using content-based routers 3) leverages the content-based
router infrastructure with hardware and software acceleration of DooR. The first two sections are
implemented and evaluated under simulation-based environment using network simulator3 (ns-3).
The DooR is implemented on real-world Linux-based high-performance hardware and tested in
real-world networks. In conclusion, the proposed secured services yield better performance
compared to the conventional methods together with better, flexible security to its users and the
real-world DooR implementation guarantees the practicality of the proposed services via its
hardware and software accelerations minimizing the packet processing delays in the content-based

routers.
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Thesis Title
From Personal Space to Intimate Space:

A Socio-Spatial Study of Domestic Urban Environments in Contemporary Tokyo

Despite an inevitable and constant presence of others, everyday life in a metropolis tends to
be described as solitary and alienated. Such paradoxes are among the main features of the
complex urban conglomerations which attract more and more individuals. How attached to
these complexities can we become? To what extent is our attachment and, consequentially, the
lifestyles and habits, imposed by the characteristics and the affordances of the spaces we
dwell? And is it possible for planning to generate urban spaces that afford interaction? This
research addresses these questions through the set of multidisciplinary explorations of
intimate spaces which emerge from the relationship between the selfand the city.

An integrated methodological approach, which originate from different research fields,
addresses those arising questions within the context of contemporary Tokyo. The conceptual
framework is defined and selected methods customized for two distinct segments of the
research: the sociological and the ethnographic methods are used to define socio-cultural and
spatial characteristics of the concept under examination. The sociological study helps define
the network of significant places which construe the dispersed home and, within this network,
it identifies “another place” (also defined as the “fourth place”) - the place of rest and solitude
where people do not necessarily interact with others. The ethnographic study exposes two
predominant meanings of “another place”, as an intimate space in Tokyo downtown area, which
are defined as the utilitarian and the decorative.

Intimate spaces, as meaningful spaces within metropolises, afford engagement with the
environment through a broad range of activities. This research uses concrete socio-spatial
characteristics of such spaces for an exploration of their possible integration into the planning
practices. The key conceptual aspects of a hypothetical, culturally sustainable metropolis are
compared with the existing multi-levelled planning system of Tokyo. An integrated
methodology, aimed at introducing the potential for planning to make places imbued with
meanings useful to practitioners and decision-makers, is developed. As an example of possible
application of that tool, intimate spaces in Taito Ward are identified in the Geographic
Information System (GIS) and inserted as an additional layer into the Land Use Plan. That is
in recognition of both (1) an existing phenomenon which needs to be acknowledged and (2) the

necessity for its strategic inclusion in spatial planning of a sustainable metropolis.
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VFE T Ty IR v — DR BEESCUME RIS S 2 LA ERE LTHIEER S L TV,

F1EITFRTHY, Yo IAE 7Ty IR ~—% GOSN EHANER Y v~ — g &, 2O
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AGaE, AMER T ZAF v 7 OREE L THIRR SN DN AT T 2AF 7 O J)eyitn L4
HFE L, Electrospinning {5IC&L 5T 7 7 A "—DERL L ZD58{bkt & L TOFEIEE =T Z &,
BLOTOEAIZ L RERIMBEESH B 2R T2 L2 S LTS,

FB1ETIE, "M AT T AF v 7 OFREBERITOW TR, BUEERRICHIT TER LT/
7 7 A N—ERYETH D Electrospinning ¥, 35 L UNMHETR(LAUESAEHZ DWW CREIR L, AHF5ED
HZ ik~ 7.

%5 2 B ClX, Electrospinning K2 LV, @EER L OENTMARMEEBET LA AT T AT v
T®H D Cellulose acetate DT/ 7 7 A /3— (CA-NF) Z{E L, "4 AT F7AF v 7 DO—FTHD
Poly(butylene succinate) (PBS) ~fE &b L CTIEHRE L7z CA-NF/PBS A B D J) 7 Wi 4 51 L 7.
CA-NF & PBS [J/KERER BT 2 72 DBFEN BAFCTH 0, EAEMEIOBIERIL CANNF OF A
NN & b 2R2WERIIC B L7-. £72, Electrospinning Ff (2 ik [Ells = L 7 & —Z B, 430
m/min LA EDFHEHEICIV T CANF ISR AMEZ 592 Z LA TE, Zizmfbsr & LTHN
TEAMEHIRE MO S O & el U CRWWEERZ R Z L2 50T L.

% 3 TEClX, Electrospinning {£I2 & W 15 541072 CA-NF [ZifbLB 26 L, b5 o7 &5
NWET KB IEATEWT H Z L CKREMEEA L IH, I OICEMERBIM & L THAEEYE—X
F 7 7 7 A 3— (RCNF) OE# %R AT, RCNF #REMNRNAA AT TATFT v 7 ThHDH
Polylactide (PLA) ~EA{b L7z & Z A, RC-NF [ZBIKMET PLA IZBKMETH 572012, BFPEIX
bED BRI TR ERA BT/ o7, —J7, RCNF (X CANF LY EBETHDHDIZ,
CA-NF L Ib#e L TRWisi R 2 A4 5 2 LAvRahiz.

%4 BT, @ SRE L AT OEEMEIOER DT ®, Stereocomplex it & A9 % PLA
F 7 757 A /3= (sc-PLA 7/ 7 7 A /N—) % Electrospinning 75 C{E# L, Poly(L-lactide) (PLLA) ~~
BET 22 LT, B2 PLA A4 BH%E L 72, Dichloromethane:Pyridine = 7:3 (wt/wt) @
IRAWIEZ IO TREL L 72 7 wi%DEIRD 5, FHIERE 367 nm O sc-PLA 7/ 7 7 A N—Z /T
EHZLEARLIZ. £, ZOROMIER PLABESHMEHE 75%LL EO R EEE=: 2R L, H
BEAEEBE L TWDHZ EEZWLNC L. AT, ZOMMERLS LOSIRBEIL T 7 74 N—F
HROBEMMZE L72WBIBIZ LT T2 E0n3gnotz. £72, ZOBEAEMENIN 7 R A LLEIC
B DT R O T 295 2 & 23 TE, 80°C 1TV T OITEGHMIX pure PLLA @ 23.1
fFETmEL, MEMEZRIBICEETELZ 2R,

B S ETIE, SFETCHLNICHEREBIEL, AR XoOfiamail~7.
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T (), &L (T5) 267 2 B)IEERE O KEmIL [Electrospinning 54
7ot ) 7 7 A N—ER LA L D BREGRAAE AR OBIE ] L L, &5 Eh LRI T
WS, KimLaboT, 2018412 A LV EELRIEICE2HETHEFEEN L VITONZ., 61T
ERIDT 4 AT1 v a ERENR TP HBFEEZBEERL, FRICTZEBFENARINDIZE-S
To. ZDtk, 201941 A 15 BIZAESBBEE S, REFEERICEWTRSUER & kil 4/
T, AREICE-T2. BIREROWZERFIC X, TR~

Kim L, AMHER T T AF v 7 ORBFE LTHIHRESND AL F 77 ZAF v 7 O J15km L
BREZH T TS, £ LT Electrospinning {EIC L DT/ 7 7 A N—DERL L ZD58{bkT & L TOH
EE R Z L, BROEOEAIC LV BEFRFMAEEMEI 2R/ Z LA HIYE LTN5.

FB1ETIE, NMATT7AF v 7 OBUR ERERIZOWTIRARTE Y, FEMBRICAT TEHERL
T2 ) 7 7 A N—{ERLTED 1 5 TH B Electrospinning 15, 35 L ONHETR(LRIE SAEHZ DWW TR
WL, AAFFEO B ZIBRTND.

%5 2 B ClL, Electrospinning 512KV, EIRERS KOMENT-MAMEE BT A AT T AT 7
T&d 5 Cellulose acetate DF/ 7 7 A /3— (CA-NF) Z/E®-IL, "M FTT7AF v 7 DO—FTHD
Poly(butylene succinate) (PBS) ~# &1t L TIEERL L 7= CA-NF/PBS # A ELD ) Wik % 5l L T
%. CA-NF & PBS [3/KFER A 2T D72 FmBitED & <, EEMEDY 73T CA-NF O
AR E B ROVRBIC ERT 52 L 26 L TWA. £72, Electrospinning ¢ 5 iE [F]
i L7 2 —Z VB, 430 m/min LAEOBRERSEE 2BV T CANF ICEREAMEZ 15T, Zhz
SAEAIZ WV ICEEMEHIREL MO b O LR L CTEY >V VR 2R/ T 226 LTV 5.

%5 3 B TlX, Electrospinning £IZ X U 5 54172 CA-NF (2 LBz 0 L, b iEEH o7 8T v
FAKRIEA~ERT D 2 L TRBRAEZE L SE, SOICEBERBLM & LTHEA R L —2F
J 7 7 A4 /3— (RCNF) O ZRKA TS, RCNF #RBEW NS FTTAF v 7 THDH
Polylactide (PLA) ~#&{bL7=& 25, RC-NF [ZBUKMET PLA 1ZBUKMETH 72012, S
PN E Y B TIZARWZ ERHLNIR > TS, ZD—F T, RC-NF % CA-NF kY &E#ET
HHTHIZ, CANF EH L TEWHITRIR A AT HZ L 2R LTS,

%4 mTIE, SEIMER LOERELZA T 2EAMEIOER DT, Stereocomplex i fb & A3
%5 PLA F /7 77 A /N— (sc-PLA 7/ 7 7 A /3—) % Electrospinning £ TERL L, Poly(L-lactide)
(PLLA) ~H &1k 2 2 & C, B OM{bM PLA A B4 W98 L Ty 5. Dichloromethane:Pyridine =
7:3 (wt/wt) OIREIRIEEAE VTR L 72 7 wi% DR, FHERE 367 nm @ sc-PLA 7/ 7 7 A4
NR—Z Bl TE 52 L ZRLTWA. £/, ZOHCHEE PLA HAMEHT 75%LL EO A%
WRERL, BOBAEEZAE LTSI EEHLNMILTWS. MAT, ZOY U 7RBLOSE
BREEIXT ) T 7 A NN—EHROEINCE bRV BT EEH oMM LTS, £, K
BAEMENE, T AEB R ECORFREMERE T2 Mmil3 5 2 L3 TX, 80°C 2B\ TZ DT
JEHESRIL pure PLLA @ 23.1 f5E Tl L L, MEWEL KIEICSEETES 2 EA/RL TN D.

FSETIE, FETHOLNTHBREBIEL, KX Ofma b T,

PLEFEF 512, AGw3CTlE Electrospinning {EIZ L2 WIRE T ) 7 7 A N—OEL L A F 7T X
F v 7 ~OEEAIZ LY, BREGRI O SIREE SR OMIEL B 2> T D, 2 b Ol &
ALY, FRfATREAE S O FEBUC T CTRIAMRER IR SN TV DAL T T AF v 7 Otk &0 F
HICIA E ST A0 THH EMEDTAIENTE, 7R F v 7 I L AREMNED
R D HE- L9 5. Ko TARMXOEFEL T L (LF) OF a2 TERNHL D LRBD 5.
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WEEE 255015 & K 4 FERE R

+ i 4
F 7 e =A7 afilillr e R ) - — I LEC L 5
M NIRERANA F~T U 7 LA

AWFZED B X, T4, AR FARNIC 0 0, R EREH & LT3 L C & 7214 % interventional
radiology (IVR) R#EIZH W 2 IR RSB O -0, R ~—~T7 U 7 VZET 57 e —F
O FRREDMER A 1300, ZOHMMEZFHMI T2 &1Ch 5.

%1 IS, MR IVR OB X OAGR O FERCR OIGHE L L THRET L TV 5 EREISR CH
DAT VN, HN=RAT N, D AR D MAE ZERMEHZ OWT, T & MBS 2R~ 7.

%2 EEB IO 3 ETlE, 2-methacryloyloxyethyl phosphorylcholine (MPC) & butyl methacrylate
(BMA) 2L % 2RV ~—"TdDd poly(MPC-co-BMA) (MPC polymer) DO 2, ~A 7 1 R /r— L
DKFEEH T E/NT 7 AJ1—7AR > (hydrogenated amorphous carbon: a-C:H) 7 1 v 7 &/XF —=
2 L7z micro-patterned a-C:H/MPC polymer Z{FR L, WRAGIRENE & MEE AL ML S5 AT
v ha—F 7L UTOMRENEZ 35 L.

B2 E T, KANRAR D a-CHT vy 7 %, HWRIZ/ % —=2 7 L /= Small-patterned a-C:H/MPC
polymer 33 & U Large-patterned a-C:H/MPC polymer Z {EfL L7=. M4 N E MR ZREBR I\,
Small-patterned Ci, —2>® a-C:H7 1 v 7 Z— OOl TEW O T FPBIE SN0k L,
Large-patterned CIIMifE2Y a-C:H 7' 1 v 7 O/ SHVTHIGH - B L7-Z2 v H, a-CH 7'
> 7 HREOHENC LY, mENEMROENL T + 0 P —NRRREEL TR0 E 572, a-C:H
NG == T ORBEGERPAIRETH L Z L LN o Tz,

% 3 T ClE, micro-patterned a-C:H/MPC polymer @ MPC polymer J& |Z 5 FEMERRAE 25 M0 Fu HE FE A 1
(basic fibroblast growth factor: bFGF) #&H S5 Z LI12 XKV, bFGF ORFEME AR HMEEZ 5L
7o, M N B AEEHmEABR (C 55 T, bFGF G 7L BT, A R EGAR 2S BLER B Y
DEFHELAK) 60% % b8 T= DDMEF D HFY 24 KR TH 7 DITH L, bFGF 2 G f L7gni o7
VBTN, BERER 40 22 L, bFGF &4 2N M8 W EGINaREsE 2 (2d L 7= 2 L AavRE .

B4 ETE, =Ly hrAE= 7 EEHVT MPC polymer fiber RikAAZ{ER L, Zd ki
micro-patterned a-C:H % I L7=, B/ 3— FRF o MHDOB N—kEH > 7L (micro-patterned
a-C:H/MPC polymer fiber) Z{ERL7=. Y 7 NVOEAEEMEZFM LT Z 5, a-CH O#E M
FEHAZ Lo THARSHMEEZSIH T 5 2 &R bhro .

5 mCIE, REME X BMERAY 4 F—JL (Lipiodol: LPD) & AN fREMERY <~ —
polycaprolactone (PCL) DEH 7 V%, ARFZEHICEG Liz~A 7 vtk T A4 A2 H\W5H Z & T
~A 7 m =2 L, X M Lo TRBIFTREZR CT M 1500 HU LA L2285 1 4 A LAIIZ AR N9
it D BN IRFERRIN FH D Fe B — X AERL L7=. 20 X BRAEGEMER L OVERN N 2 5FE L 7=
& A, X HIERICLE L CT i 1500 HU Z#8 2 72 3753 HU 27~ L, U FIFEIRICI T 5 in vivo
AERNDIFRERIZIB VTS, 1 7 HUNICEREFT O MR BB L2 &b, &Ehd v AN
RS ATz,

6 FEIIE, FETHOLNIEREBIEL, AL Ofbima ik ~7.
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MXBENER

& H % 5015 %5 K 4 ik X
AOCEANYE . BA BERBRTEHIR PhD yEE 5
AlA  BESREROER Tt A P
AlEE BERSBAEMEREER ME (R BMmE Al
Alf BERSAEMEEER mE (T%)  =HE B

(1%, B+ (1% 2H T 2RBHBEKE OHGRH L T/ «~A4 72 H%’Hﬁﬂﬂﬁ%iﬁﬂf
U ~— I LEAFIZ & %.’)Lﬁlrﬁlj\?/bfé%)ﬂ/\/( F=T VT VORI L, ReENLRD. AGmL
boT, 20184F 11 ALY ERLAIEICKDFETHFEEN L VITOH, SbHIC iﬁﬁ%ﬂé%k @
MERI DT 4 AT+ = V’i’%’%fﬁﬁ)@f%ﬁmﬁﬁ%%T L, BT TEZHEPGE AR INDIT
. ZDOtk, 201941 1 17 BICABES B S, REEFEARITR W Tl & kst %ff-i
T, AEIZE->TW D, RIEFEKE OZERRIC S, ITFIZHR~%.

IR, MBI FIC D D, (MR EVEHE & L T % interventional radiology (IVR) 1R¥EIZH N2
RHAREREIR OB IR L TE /. 22T, AETIE, RV ~—~FT U TNVICET LT
Tu—=Fnb, BEFEO IVR TORERRZIEND, TOAIEZHEL TV D,

1 FIZ, &R IVR OB K OAKGROTFER R DI e E L THRFT L TW LD ERESRTH S
AT, A= RAT N, D ANER D MLE ZERREHZ DN T, i L R Z RN TN 5.

%2 W LU 3 ®TlE, 2-methacryloyloxyethyl phosphorylcholine (MPC) & butyl methacrylate
(BMA) (2L 5 aR VU ~—"T& 5 poly(MPC-co-BMA) (MPC polymer) O L2, ~A 7 1 A7 —)L
DKFEEHT /N7 7 AJ—7R > (hydrogenated amorphous carbon: a-C:H) 7 1 v 7 Z /XK —=>
2 L 7= micro-patterned a-C:H/MPC polymer Z {E L, WEAGMREN: & MgEEVEZ W S D AT
Y ha—=7 4 7L LTORMEIOKREMEZFHE L T\ 5

¥4 ETE LY hrAY=U T AW T MPC polymer fiber N AERL, 2D ki
micro-patterned a-C:H Z k[ L, B /N— X7 > N O N— B> 7 /L (micro-patterned
a-C:H/MPC polymer fiber) Z{FHL T\ 5. ¥ 7V OIAIFFHMEZFHE L TR Y, a-C:H O#EH
FHHZ K> THANSHHEZHIH TE 5 2 L 2 LN LTV D.

%SE“GMZ,HEYE‘T_&LX#?&%% U ©'4 R—/L (Lipiodol: LPD) & A43f#4:7R U ~ —polycaprolactone
(PCL) DA T V%, KIFFRRICERE Lo~ A 7 0k T A A2 Wb Z L Tv A 7 rE—X1k
L/Cb\Zo Z 2T, XBHS Ko TRRBIFTREZ: CT i (1500 HU A1) 235offitk 1 4 A LARIZ AR

T HIFEIRZERRITH O ZER E— X2 ER L T\ 5. 20O X #R MR L ORI itk 2 5F
{ﬂﬁ LTHY, XMHEE _Mgfoc CT i (1500 HU) AT A 72 3753 HU LW H &R LTV 5.
S HIZIE, U FITEIIRIZIIT 2 in vivo EEN G ERBRICIH W TS, 1 4 H LN ZERRE P o ik
DB LIEZ b, anJrJE DIZAEBNDIRIILTND Z ERH LN > TV D.

%6 EITIE, BETHONTKMREZBRIEL, AL Ofma iRk ~T\5.

PLEFF 212, AWK 0 EGEonmillY, T EBINEZE LSBT 5, R % IVR
ﬁﬂ@%ﬁbb‘ﬁﬂﬁﬁ%’\ﬁrﬁﬁ‘ék AL v, Ko T, KigX0FEF T L (ILF) OFL
%X Té%%ﬁ)gbéi)@kwu

_49-




R 255016 5 K 4 NI ES

T G S E 4
SRR ORI AT 2 AR T 2720 DAIT/NT A ZHEEIZET D015

EEERE A REFL T2 008 ) MIEEEEMO R SICKE AT 5, EEHEIED
R IE AT ST A ZBIE AWV B LD P, FHAIRTRE /3 T/3 T 2 XX IRETH 5,
X5, WIESRR EICBIT 2 TIIREOENCFHI SN TV D W) Bl b B
BINCATON DT E B2 D720, BUR TITEBROAITEEHNT 2 Z LIIRETH 5,
B Z I DTEENERE OHEFF N FRIC LB L S N5 &l O%EA. — B OEER A D TR
SHEENTOBENEEE LR WD, BEZEBICEBW TR TRHIIZ T 5 2 & TREFIC
EEERE A T CX A ATREME R B B, F Z CARFZE TILIEHAA & o ks m AR > R
ZRWIEBAT NG A ZWETFIEARE L, JREZERTO R EZ2RB TR0 B X
LIREE O@BERAEOIRZ BIE Lo, BEEZEMZE N, BB, ENIZHE LR
IZEFTCITON DT E LT, BT, BEBRTE LA BRI T2 X4, 12
ETHEOGAERGE Lz, £, ABFZE CIRIEREUS S C & R ZE RT3 F
A BT T, EEFENEB L OB FEBT3T7 A 2 50 TREEMICHEET 2 =
EEREME LT,

91 B TIEL, AMFEOE 5 & BSR4 T /8T A Z oW TR L
PERTFIEICHBIT D EE L OARIIZE D B2 R LTz,

F2ETIE, BET Ry bEHAWESTHHITFEC OV TR~ T,

53 ETCIX, EEFERNT A X Th AR, BT, B 2T 5 TSI
D ZRTTIEFEDOHETE FIEERE L, IO 2 AW THRBEHEIAEORH HFIEIZ SV T
R~7z,

B ATETIE, FH2ERBIOE 3 ECTHRAHE FIEOF AN 21T - 72, EAS
173 L OB TIZ B W T IR BN ERRIT R & A S AL HE & U ORI S 5k % 520
U723, ETRITNECRTE LV S E K BENE B X OB /A & OHEE M iTHE
Tholz, I BT, EMHBTIRFO GBI HEE R 2N AT R B HE B & fwH
DEEZLZ TSI END, ERORAI ) —= T~ et e R~ Lz, £
7o ERAEZER T O B IR AT & R BN EHEE 217 - 7o fE R, R TR EER
DJEEZEM CHHRIEETH L Z 2R LT,

W5 ECIE. BB T XA ZHEEFER KO o/ AMEmCOW Tl R, 72
bhAEEROTIRETIERCLY T3 ESioAEEL AT E L TRBEfEit—2A2 b
HEENFHREL 72 o7z, EEBITERRIZSIRENETH 5 IRTENMEMATIERE & O Lhlg
IZ L DBERFEEIT - T2, FER. SRR L CTHEEIE A P REE D B E VIR 278 L
ER AT T B BB~ DA O E BN 2 E8 L7,

%6 B TIIARGM L DM &A% ORE LR,
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RLBEOER

A& 255016 5 K 4 NI e
AMOCEAMYE . Eh BERBRRTERR Ph. D. =W #
AlEE  BIERRATHR it (5 E WA

B2 EFE 2R A % it () A Eh

B HESS AN A UE R it () miE e

b (), L (L9 MINEEROM PR, EEE O AR EZ 3R T 5
TEODHRIT/NT A ZHEERICEHT 5090 LEL, 6 EL VRIS TW D,

Agw L, FEREMAE Ry FEAWEHRIT T A ZHEEFIEARE L., BEEMTo
A 072 B TR O FHUC X 2 B EHE ORERAF O EEZ B L= b DO TH D, EEEAEZ (R F
LTV E I DIIREEFMOESICRKESEEL, 20T ST A BRI Anbild,
7272 L, PIER EITBT 2B TIFREDOE VLI STV D &) Eid b B T il 5
BATE R B0, BURTITEBEOBRTE2FHAT 5 Z IR E#ETH 5, = 2T, EEERE OMERF
FRCHLE L SNDEIE D, — B OEERR NSO TR, EENTOBEIEREN RN LI2EB
L. JEEZERTO B ERRBAITHAZ2FER TS5 2 L2 B Uiz, JEEZEMICB W CHTRIZIT 9
T ENARE L AR, RRIFRO /R EEERE ORI b RIRE & A0 B, EMEEMEEE T, BEEL. NS
L7EBRICKFT CIThO 8T & LT, BFRAMT, BEAMTE L OB MR T2 XIRIC, R FIE
DOFRMEERRGE LTz, F72, ARUFE CIIREREUS S T & 7T /R T A X 1217 Tl | i
B2 L OB AT R T A X2 B GO TRIBMICHEET 2 2 L2 A E Lz,

51 BT, A0 5 & GEEREREREM IS A 7 XT3 T A 22 oOW TR L, IERTFIEICE
T OREE LOARED B ZFIR LT,

W2ETIE, BETLIuR Yy FEAWESHITEHIITEC W TR,

03 E T, EEIEANT A X Th DRI, B, RBIE & A S T BB o0 = R TS
DOHEEFIEEARE L, 26 &2 AW TREIE A E OB FIEIZ O 0 TiR~ T,

EAETIL, B2 ERBLOE 3 E TR FEOA AETE 21T - 72, ERSRITE L OB T
IZBWT SR TENMEMRIT I E 2 2R EUE & U COREEMGEFESR & 520 U 7= RS0, IR TRk TIE
L0 EREE CABENLE R L OB AEOREE N ARE CTH o7, S BT, BRI TR O RIS A B
HEERR AN BB ETE S S EORBEE TRl e D REBDOA T V—=v T ~D
W ATREME 2R U7z, F 72 R (EZE T B RS T 2 )t R RIS B HEE 21T - T R, 12
ETENFEBEOJEFEZER CRHRETH D Z L 2R LTz,

W5 ETIL, BRI RT A ZHEETFIER T OFE O RAMERHEIC O WTOGRN -, b fmiEg
WRRFIEICE ) TR BEfSioMELZ AN L LTEMEET— A FOHENTTREL o T, R
BT HRBICSIRIEE T H D ZIRSCENEMRIT I E & D IRIC X AR EMREEEIT - 7o, fhS. ST
23t U CHEBMEAS R EE D O mWEBE 2 7R U, W A TIS BT 2 IEBIET~ DA fif O & Rl 2 5281
L7z,

% 6 ECIIAGSLOR M & 5% DREE R~

Pk, B9 510, AfmsCd, JEEMA Y o Hin R Y R EHWTIZBTNT A S HEEFIEERE
L. EEEORBERAEFROIEZBE LI b O T, 2N EREERAHFSNLD, Lo T K
i L DFEB NI L(TE) DL EZ T BN DD D LD D,
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F w4
Application of gas barrier thin films to three-dimensional polymer packages

(H AN T PRGN C e S T SEARRR R N » o — 2 DO BFE)

ACBFR A BPIC BV T, A O R EFCE BRIIBRIE R OBLE N B . BHIF R
FRDH AT P D A AR TrER BRI NS E STV D, EROMIPESR
T b PET A MOaE, A MVAKREICKER (DLC) M b A IO K
BT 2 A, MO FIEIZHRTH AN THESRCY A 7 AERE N E RS
NLTW5bH,

AWFZED HBOIL, FRch72Bbe, (S K ORE O EBUZMIT T, HTANY T
IO ST NRRBIE RN — VO ERERET S Z LI D, TDTHDT
7u—FL LT, OF 7 X~ CVD EIZ L 58117 PET R MV RER ok B, @IF
FAIZ DWW 2 IE PET BHRE M~ IS LR, S 610, @EFEA KO 2/ <,
i ~DOZENE (6 pH ) 230 . 2o, EEORFEMERES W E W T, R
DO RBYER ZFE U T & 28K % k9 2 FrBl B O YRR 2 38825 E LT,

H1-2FETIE, FROBFEOEREBRTWDS, § 3 ZCTiH., ERoODIRE
IZBI L. DLC ED 2AIZ L5 A ML E O TR IR HEO M Fizmid, 7'
FL 7T X~ & BT 2 BRI B R O REIZ O TR TWD, R A ¢
Sk 13.56 MHz 7>% 6 MHz (245 & . DLC RO RVEM: MM S v->->, 500mL &
PET R M OEEFEFZBERITNERLA 65%IZMK T L, A ML O R A —ME)
M U7z, 23, BEERERE SAVNO T T A< EBRIGHEICEE LR EEZ 0N
5, #4 BT, FRR@QoOEEZH L 5, PET A M AHARY =F 1L (PE) #ly o
TR LT, HABEICINAEFELZYEOPGEIZOW T HaE M BB IfF ST s,
ZZ T, @AANYTHED DLC BOBEHEEEPIR#ETHLZ &, KO, A7
LD THBEBOEIMEIZOWTIRRS, £/-, THEEANIZKLD ., RO SRS
FANT @A AR 7R OGEIEME D DLC 1% PE £ LICTERTE 52 &2 R
L7, 8556 R TiX, L@ OFEIZE L, A 5B 2Rk C CRE R D ]
FFCEX5KRy hUAY—CVDIEDIEHIZOWTRR TS, X Xt E= 1T
VI ADMEENS, PET AR MUICE A AN 7ok, MEAEBRE K O pH % 3k
fifi 2 7= Si0C DRI EE) LTz, MO L O Afi 4 HWTZiiEN G, HEE S
B0 AN TR O JFFUC SN T HIRRTWD, 5 7 3 Tl AP R ZRIK Y |
A% DRLBIZONTIRD,
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RLBEOER

& & #5002 K 4 Ay IEM
AMOCEAMYE . Eh BERBRRTERR Ph. D. yEH 5

Rl B HEF NP HR T A T

B2 EFE 2R A % Wt (T5) A5 ik

BEMEFE BN A% Wt (T5) KA =

Tk () &L ) 26T 2R ERE O Kim L, [Application of gas barrier thin
films to three-dimensional polymer packages] (A A/ NV 7 P& CHE S-S AKBIIR R S > o —
COME) EEL, £2TENDLRD, AFmSCiE, 2018 4 12 A L0 EEKLORIEIC X 5 HETH
FHEDBBEN, FEEMYELOEBT 4 AT v a bR TPHEENK T L, 55T
HHFEICE Y AR SN, 512, 20194F 1 A 17 HEMEDOATEES B L, 0% ORKEFEES
\ZCHT o To 3 U & iR 2 R T, AEICE 72, TREBEBOIEREICHOX, LLITIC
BEE AR RD,

ITAEOBIIRRIAZR O IS IERSCBRERE~ OB L O @ E 0 ISV, RIS X 2 R
FRDOH AN THEE ENEH SN TCW5, £ 2 CARIFZE Tl Rttt s - BB - RV AT
LDORBUTANT T, AL & FAR O 5 OB B B LW RIS B 0 ZRLIZERLD LA
TW5, BRo, BERAIERA SRV =F LT L 74 Lb— b (PET) BERAERERY =F L
(PE) FHIETZE 2t ABFR S B ONIARR 728 r — U~ OIS FE A ERt G & LT
Do

51 BT, BRSSP E Oy =M E . AN TN EERAED L S I
FRt ety « BREE - BBV AT LAOEBUIFH TX 20O EZ BRI TV 5D,

%2 FETIX, MEKD PET BasD A ANY TR EHM 2 L T d, S 52l PET B~
DOVEREFE AN A BT PEIZ DWW T, MR & 3B RE OB D, RO T T X~
CVDIEIC X A O R 7210 T < Fillsk AT O RO EVEICE L L TWDH, 512, PE
SOPLABIEIS A ZILET 2 EREMENDH L Z L&, HIET —ZIZESW TR LT
Do
55 3 B TIE, 1EKkD PET AN h b ~® DLC iEHATOS R & LT, 77 XA~ & AT 28R )
B OETIZER L, R MUE (FARY THLRMA) %2 6.0MHz OF Tk T& %
TEERHLTWS, £/, ZoREEOF RIS L, BRI AEREKIC LD 7T X~ DZER 4y
HiEHIECcE D2 &%, BB T IHBIESEOERMBITENDELZ L TN D,

%5 4 B ClL, PET A MUZHWD PE IR DEFIZ, T ANY 7 DLC O A RA TN D,
PE FEM D DLC $FBIZ K B B AN THEm B —fRICIHEE L V5 K& 23ENH D, & 2 TR
ZETIE, REOEENKRENWILERHLZET 3- 7370t N v T BffilE% PE
HM & DLC DO HFICIEAR T 5 Z & THHR CTE 5 Z L 2B O LTS, £-, BAEDOHERE
& d-UERCDOIGEIZBIT 28 OZERN G, R C@fifE o R IEEHEZET ML L TN D,
BSEROE 6 ETIL, L@ LWEilERff & LT, &y hU A4 ¥—CVDIEIZ XD PET & b
VORI E 2 ER L FOERGIZERY A TWD, HEEGEPLE At s L O EE L
7oy NUA Y —Fl L RN AREORE % Elii L T\ D, TORER, 2oLt =rrI0h
ADMAE T, HEREIFTIISE LN 7=OQmBT AN T, @EEAEVM, Off pH KA
e OFERE OBV 22 E) MEZ A 2 72 SIOC BEDOTERIC RS LT\ 5, £72. @H AN
U THERGONDFEE T A O F G E — kL, &y YA ¥ —CVD{E (F721% Cat-CVD
%) OJFBRINC BN A REER L o TWAH Z L E/R LTV D,

97 T, BEOFRICK L TEEHR S B O NN ILFi RS AR H 5 Z L ARG LoD,
A L OFER & BTN D,

VL EZEF 51, RFaSLORRE OFEFARERIL, BIERALR 02 OREMBEOMIIZFHF 57
HEZANDIRL TR, Ko T, R LoFEH I L (1IL%) OFLE2ZT &8RS D LR

bivd,
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2 H 555057 # K 4 E7y )

T G S E 4
PANT 4 NFEE DRI D AR MR BB & LR 7 E ORISR

2L DX R EIXREDNEHEE Z MR T D Z & THBEIEAZ ET 503,
BAGF 2 RCHANEREE OIS Lo TGS ICRENE T D & mEERKED
JRIRNC 2B 2 e D, i - g A —/—FF > K7 4 AL X —E (SOD1) 1%, ZE
RNICAE U DIEMERBE ZRET DREE TH 208, BEAO SOD1 ¥ v /X7 B fih %M
PRI VGE (ALS) OISIEBKN & 725, ALS BE OE# = = — 1 > T, SOD1 DO
ERRENA L) I~v—FREROEEIPIRESNTNDLI DD, BRITHED
SOD1 DOREERFAL (S AT =T 4 F) A= ALTONTIEZHSNTAR,
AR SLTIE, SODUICHFET H VAT 4 R (S-S) fEAICEHR L, £ OMAE X %8
CCTEREM SODI MIATZ+— NV RLTHY Iv—%2FEKT DA D =X LEERET
o

551 BT Fam & LT, SOD1 OABEEERE-CHE, O, Z28A SODL O I A7 o+ —
NT 4 TICBT D 2 E TOMIEIZ OV TR L, ARFZED B BIZ W Tk 7z,

552 FTIX, SOD1 # /37 EONERL - FERFE, KON, ARSI 8 o KLY
72 TR TR HOW TR L7,

% 3FETIEL, SODL (2T 5 S-S 5B 230D B 4y -~ & kLA i do 2 s
% invitro CHELL, SSSfaTr/aR) v r7an-4ydv— (5S4 d~—)
NELDZ EBMER LT, S HIZ, S-S AV I~—DFkEaMitlT 5baaRiEd
HZEICHERBIL, EOERKERF. 725N, ALS {REE E L CORLEIZOWV Tk
L7,

FAFETIE, SS AV I~v—DFMA I =A% LVFEMICHL N T 5729
(2, ZBFEA SODI OEEM T vt AZE T HEEEIZ OV T, BT oA O 5t
FHIFE, XBNAEBGELR EEAFIH L TRGT AT o 72, T OREE., AR IZI 1T
HAEBEISODI 1L, “IRMEE S ENBFITIE T Lica o Ry My EikiEEZ Ak L,
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OfiE L UTHBET D Z &L £ RWMT AT EADKIE TOEBE =V T o P LD 4
e, TNOENE RT IVERIETAHI LWL T I ) IR UGERAN BB EIND Z L a2
RIS 2ODEENRAE FuT I MERISICBIT A EEREKE LTHEET5 2 L2500 TR
RTCND, 2B, BEOMBCRAICBWTE =Y T U8R PR S T2 MM e Fe7 2 b6
D SEAEMFTE T, RO BLEE - SR EITHRE SN TE 53, ZOMERYD TOHITH S,

%3 TETIL, PNO B YU ASEA LMD 7 o T 2RI X5 R T7 V% v L8 kT
RN LO a-—@ BRI LT I U DOERICDBFEICOWNWTIRRTWD, ZDOKIG
TiX, PNO v v 7 MBI KRG T L3 o & RO U CTAERT 2 A, RN I X0 ZEfk
SNTWARIRZFHAL TS, B Ra7 I MRS T I VEPAER L%, dftiic Lo =
FIUEREGT AT EDKISHHEITL, a-—EHRT o LT I 2 & mIEEN ORI
HILDH T EEIRRTVD,

FAETIE, = A VFEEB HT 2 O Markovnikov Bl b K7 2 2 AUES, BRALK T &
HERTF R VEOGREIGDBRBICOW TR TS, F&I1Te Ku7 2 JALEIGA T 2/ 1v
NRUBERERRET D Z EICHEH L, ZOKRE X 572250 FEBICHIRT 25 ]G5 OB% & it
L, 2-E =7 2= T2 F LUEBERTHILEMERND Z & T, 7T IR UBEAERIC
< FINEBRIEDET L TELNTEEEZ NIRRT I VENERT D Z 2R Tn 5,

PLE. ABFZERERIT, oo A X5 =0 T U RRBHIARB LT 2 e ik &Rk
T DT L O ET Ry A B ORI EE 2 LA R AR L7z, ERRoRFgeR I,
HRALFE DO 72 6T HKE RIS DT ORBICHEB L, BFEEHFS T E A0 D 7L v,

L oT, KoL I3 %) OFNEZTIERNH DL LD LRD D,
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Design of Quantum Signal Detectors via Coherent Feedback Control
(=L 2 b7 4= K8y 7N £ 5 R BRI O BRED)

BHERRFCRBNT, SEEOEFREEMIIAFIRTHL. FlZiE, &fFarta—

Z R DR E Y FOBAM LY, BN EZIET 5123, &1 LYo E
FERHTAMERSH D, THET, BREREEOETFRICEOT, BRSO BEERIT
BROFENED GIVTETD, EERE R 2 iET D 72O O—3 MmOV TE, +
DICHGRINIR ST otz B EROMRHZRDZ 1L, VAT ARG ZHDU
127 4 — Ry THEZ M IRAT e Z & T, ZOMREZ B DREID R SN TWAHD, B
HEHIXT L CED L ) R IZNE TR LN T FRHT, EHEOBEE & £/
e —L2 F7 40— Ry 7] 2 K55G HEEROEITFRETH -7 2T
LT, RS R Y L SEERREIERS L\ D 2 RO EEARMHRICBUNT,
ab—L v 74— Ry ZHENC X DB e O R At 5.

51 W TIE, AFRSCOMEE 5 & R OME 27 5.

2T, TlHARKE LT, AT AR, 70— RNy ZiEERS L OE B
FDOHFEEIHZHONTE LD 5.

%3 mETIY, TN ETHO LN BT Y OREARETH D HkiE 55
HZONWT,  FOMRER FAFET S a e — L2 T — RNy Z IOV TR
5. ZOMOEFEHTI a v M & ERNEMER 12 X o THRBERY R R 2 A1 57
b, MESRENEE/GETHS. AETIL, VAT LG TR S T
L) LW IREERWT, EEREHES 252 RET AT OGRS T 5. F
ZD X D IR RE A EBT D 7 0 — RNy ZiiliEgs o0 B4R 385 m Ao L L big, SR
DARGERE S BRI AN BT3BV T, [RfEVAICE N B 5 = & 2 5dEqt
Bk o>TrRt

FAFETY, BEEETE Y Ot Ui I By, TEID R E O/ NSOV
THRERRORREHEEE 2D, BARIE, BIEiESRE ZEH L C, £ L CHEERROR;
WEBZIMZ D3 —L 2 N7 40— RNy ZHHOBEGEZOW TGRS, FRE, b2
M7 HERERE S LC, DA OEEIESR L7 ¢ — Ry 7 &g 575, (1) RBRICH
—DT 4 — R 7 T HE O 2 FEOGNEEZIERL, BERINC, REOIH (ERE
DOBLEDS) R BN 2N DREIMNENZ L &R d. S5, AeEMERICHRT 5 &
TR ORERIEZ R L, 7 A UHRHIXRT A A MRS S < SfiFHHE TR 5.

5 ETIE A COBRERIEL, SHBOMBEICHOWTIR D,
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RLBEOER

A& H % 5061 75 K 4 MF

AMCHEAMEYSE . A B2 SN A UE R Bt (R T WA Eks
Rl B HEF NP HR T+ BN E—
Rl B2 EFE 2R A % it () CPALI
il BRMER RO TR A (B wh

F (L5 B (L5 BFR A OFALFE R SCIE [Design of quantum signal detectors via
coherent feedback control (b —L > K7 ¢ — KXy 7HIENC LB EFESHREZFORE)
LEL, 25 EILVMKIND,

B ERAE T, BBEOFEEFRIHN AR TH D, BlxiX, EFHEHREERT 2T
vy hOFAH LS, EAOMEHITEZEBTHI12F,. & LoV E SO AT H M E
NhHbH, ZILET, BEERKEOCHFZRIIBNTCEOL ) RE o E2ERT 700
& FAED D LT E 2y, BRI EZ R T OO —KEERIZ OV TIL, £725F
RO N S 5, FEEE., [IEROBHEEHIIEDMEREEZ FmD D T-DIT T 4 — KNy T E =N
BTDHZENZVNR, BEFEFHRHEOTZOD T ¢ — KXy 7 & o AT LI EER G O Pkl 2
TREBLISEHTI2RATINETHR LN -T2, ELICETHIEDHEELZ S /2 [a
t—L U F7 40— Ry 7l X2 EFREGSOREGTERIIFEETCH-72, ZORMICE
WT, AT, 2BOBEELRBERICBNT, at—L U 74—y 7 20T 5
BRSO RN IEE I N TV 5,

B 1 TR, ARmSCOMET s & R OEE DT ST D, DUV TE 2 BT,
AMZETHWD A7 A, EFHECREB LT 4 — NNy 7 HEE O Iz O
TOELEDOBREZ BN TS,

8% 3 W TIE, EAHE Z 13 U sk 7 15 St as D AN E T b 5 - Hhlrs & &1
TP ONWT, FOMREMLEZERTLIa—L o T 40— Ry ZHIEEGRN RSN T
Wb, ZOETFECHIEIT gy N A XEESHTE A XL o TRBEM e PERER A 2 A3 5 05,
ARETIL, AT LHEEG CHIE S TERAPRHIEE] &0 HiEZHWT, \HE /7
A R ERETH2O0RGERmPTHIN WD, £/, TOX 97 A XBRELEFEBT
D74 — RNy ZiHlEZRO BRI EFIREIND L LI, ROREEIEZBEIZANT
BIFEM 23 EIZRB W T, RSN E MR B 5 2 & BHERIN R STV 5,

FAETE, HEZZERESE Y FOMEZEIAIC, 77— KXY RThHhORHEEE D/ X
WETE SRS ORGHEN RSN TV D, BERIIZIE, 20X 5 RAMNEZERT 720 E
TR A ZBAES LT, 20 L CHlEsRORELZEZMx 52— M7 40— RNy 7
HOREENER S TS, &<IT, &b EFEP7HIERE & LC, (D) Ex OHEmEZR = &I
T4 — Ry 7 &R, (D RBIRICE—OT ¢ — RNy 7 Zhid 515, © 2 FEOHH
EOEE A L U TR S, BERIC, BE O EEOBLE D) R g 2 I 2 5 6
HBENZ EDRFEH SN TWD, S HIT, AHEEMERERICHEKT 2 mTEAOLZEMHICET 5
MEAZRHEL, T4 %2 MECHESS BEHE THEIEL TV 5D,

FEHETIX, AfmXOF LD EREENTRINTND,

BHESRHORER RIZEFHFRR 72 RENOER SIS 2EHERPETH D, AFIED
FRRIE, AT AHEERRICESSH LW Fu—F T OMBEICERRL, B EWREES 5
DEIBLRDHBRICFGTHZ NSNS LDOTH D,

Ko T, KX OFEZIIHE L (%) O 22 T BB HHHD RO D,
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Elastic Anomaly of Adsorbed Films
(W 75 T REE 0D B B 7 )

ST OWEITHDEY DB D & ZATRETWAERTHY, TR CEHE

7R A S . ERRIEICWGE LT I8 O I, 2 V7 T E LRV kA 2RI FEDS
B s, ARG, VBT T AEMRITBAE LTe~Y U A, 1A, KIGEEIZRT 5
1 CAUR VD 5% -8 OREHRIE L Z DUV TS 3 5.

HHAHE TIE, WA 3R 5 D van der Waals 51 /712 L 0 408V VR C/RITEL,
BT 5. ~U 7 LAEEIEE GV CH Y, B o REi— r /L8 — & 55\ EFEFEEERIC
KO HERENC /2D, [BEAREEHR HICE L7280 e o He 5L, Wb (B 232 i 1E
FEDSMEZ-E X5 & @ﬁm:fm NS, BRI B XY O IR CRERICH D, 2o
JEFEDS ED L 9 IR RIRBEIZ 5 DT H < M BEADEF - TR Y, EIIIAR—2 7T 2
RAED FTHEMEDER é}hfb \71 AU 7 BLISRDS T 6 LT iﬁiﬁ(mf@ﬁ WFEE 72
Ve, FLEIRTER X OYETRIREE DIRIESZ DFHHERZ DUV > T Ve 7z,

JAEFA IS A 2 BRI T B 78, T E CHEIROMM e A EEEET 5 )7
BT T, ARFZETIRR CAUR D 12 V- i E O EHEIE 21T, R—ARi1Tdh
% 4He &7 =)V IR T D 3He DS T, Fex DNHMERE & FEA T SLE 72 EOIR S
BN LT, SRR CIY, MR EEO MR TRt A Lo TR TS, ZHUTRIFEL 7N
¥ RS ZEIHNTHE 5 723 RADJREF OB & F5fn~7 a2 2L VA TE 5.
4He, 3He #RILE v MEFRAECT Y N7 T AO—FETH DX ¥ v 7 OB EMEMED FIFER
REIZHD, WAEBEECT Xy v DR CE MR AR Z T2 LN =
DR D3 Y 7 NEIEO B AR R OBGE T D B0 E 57, L0 Ek
DIFJNRA V&, ZRRFNIEZ AT 2KE5 1 (He, HD, Do) I ClRERDIEREAT 72,
FAERTH B K TR AR L, BT AR 720N ERHLMN IR T. &5

\ZAR—2KiFD Ho, Do, 7 /L IR+ HD IZBWT HBHERE 2RI L=, ~U 7 L%
o 13D, KFETIE 1-10 K 12 H HDEEOIREI MR 8N -, ZiUuIkFE0E
T L VEEER I OIS D LB 2 HiD. PLEDE Y AT T o O R R A5
RUTZ &1, HERED S 5 WA IR B2 BR Th 5 2 & A e T 5.

—64-




RLBEOER

A& H % 5062 75 K 4 BN SE
AMOCEAMYE . Eh BERBRRTERR B+ AE £l

AlEE  BIERRRTHR it (B) gk =

BRI e i (BlY) R M

BEER BN AR Ph. D. yEH R

FhET), ELE) BNEERRHOPALEE KGR X, Elastic Anomaly of Adsorbed Films
(RAEEEOFMERE) | LEEL, 26 ELVHERIA TV,

BAR I CORMED T OWEBGE, WL, (L%, TFEOZHENLEAIES N TR Y | fil
BEOKF TR EOFMBEHIN CTHLEETH S, WELF T, BETEREORE S OW AR 2 &
TR E LTIRD B, V7 WIS WER 2 7 AR SR BT D72, EERERIG L e - T
7o BHIIARMGE T, T T AREIHHENAE L=~V 7L, KFE, T OERO BRI
THERERMEREZRTZ L AILWAEEBRS < 72s) 228 A L, 20X RELRNEO)
ST=OT—HALL BIZh e 2WAEBG O TYIH TOZ L THY . [ % (Elastic Anomaly) |
AT BT, AFGSCTIE 6 FEEED 75 TR % U CHtME L5 O SEM 720 E & fEAT 24TV, i
BT A RS O 3 VX —EEICEKT S 2 RS T,

BEIFRTHY ., ~U T A, KE XA OERGMEE ., W EBS O IR RO
IR DAY T NEROEEDOWFRICON TR Tebh &, RiRSLOMENLBRLNTND, FH2E
ILEBRFEOTIRTH D . R CIRE 112 L 280 RIEHFIE, WA E L THW 28T 7
ZFEE, WMEIEAE R & EERIEE, /RSO FE, FEBROTFIEIZ OV TGRRTW 5D,

93,4, 5 ETENENAY U A, RA L IKRFEEEEIT K D R E ORGSR & TS B d,
FERAE RIS T DERMN BRI N TN D, FHI3FEIANY U AEREOFIR TH D, R—AR T+ THD
‘He 61T, WA B FUEGO 2 @) 22 5 L BIRENRRE L 72 528, W RS & X 0 i
ITETEN 2R ST WRTEIRREIC & 5, AF CIXREH RO MR AMKIR Tl & > THEKRT 5 Z
EERPERE)OR R & B ERE OMERFECEER STV D, EHIXZ OBMERE NN 7 LA
HIRICAFET D2 2O R LF— RV NITERT D Z EAREL TS, T7hbb, MkRE I3
TENY RS ZEBINZHEN o 7o Ny RO OETEHAL R S Efn e R AT S 2
& H FEMTR AT & FEBRT — X L OHERIC K VSN LTS, E BT b 2 A U RNARD PHe
M TG FEOMMER T 2R L ZFOWEABNETER LTS, ZHHOFRRE LY, *He & 3He
T & HICE Y MERIRCE Y b7 T AL LT, BhEIZF v v 72RO B O RTERRET
b, WEBEOHME EHIZX Yy v 7RHL TEHEBEERZEZ T EERL TV,

EFITE DI, HIEERERAY U LERICRA OGN ERRD 0D, ~V U ALY ES &1
DEFNFRF > & SRR RN Z A % KFE S F-(Hy, HD, Do) CREVERE 21T - 72, 55 4 BT %
I EEOEIERE OB TH D, XA HEETHRSK THMERFE 2R LN, ~U AR
) BB E RS RVWEHIRTHD Z EEZPH LN LTS, ZORENG, MR ITET
PEIZBEIfR 7R < | RO = R L F—EEICRK T 2 EENHR TH L L ERB LTS, HSET
X, 3 FEEO KB RNMRERICBW TR ZIRE CHEEOMMERE A RA L2, Z0oMEZ
LR LTV 5, OB IIKESFOH I OB IR L | SRR E O OiEm HR eIk
KT D LENWIRRNEZREBEL TN D, HeETIHMmE LT, AEOEEN T EDHLNTND,

VL b, BB IR CHEEIEOBMER T E WO FT LWBIRZ R A L, TORDLEE O ERO &
THERE S IR T A Z LA LTV A, FFR 2 TCOEECRMERE AR LT
TR, WMIEREN D DL WAEERICFET D HEIHR THDH 2 EEREL TS, iEoTA
WFEIE, ~U U ARKBEEOFF OB ZREME S, WAEBSO S BEHUIMEE ZH 50T o EE
IR THY . IL<ET, by, LEEORBELSE CHl EFET 5 & ZARD R,

Lo T, KL OFEEITE LB O P22 T BB H LD ERD 5,
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ORI 2 SIS I & D IEB LIRS OMEE 7T /L

ABFFETIL, in vivo DFFFFRICRTT 2 2 TRV T ¢ F b U U L% OIS X 5 B
M7 EEV AL PEE OPREICH NS | 1n vitro WIIEET /VIZE L TRET L7-, NEIROESIE S
HEWHRE IS IS Z IS 95 72D O FEfE G & U LDtk OB LAE %9 2 BRI 7275
BN EEICBET A= T A% in vitro MiIIAFEBR TS Z EREE LWV, SREICHWS In
vitro &7 VIMEE L2\, & 2 CAMIE TR, EIRIEALC X 0 BRSO R BRI A T 5
L L bz, KIREE: in vitro BALFHANE A LTz, In vitro®T VORI L 722 in vivoET IV
TUE, VLA & ZE LIS TRE R BRIR L — Y 7 — T LB L OBRIRER D 7 — T L%
BRHLE, 2L C, 2O OET N CHIEAOBMEEFERLELZER L T, WET /L OSB3
T AHIEZ LT 5 2 & T, in vitro DRFHIIETE T /L O HR G K D IiEE BN R ERT O A
Pz R LTz,

In vitro TOZ v NOFGHIIROEAFHANE & LT, IKREERZEMT LA 12 K DHEAEEALFHA & |
BT R M R i Y F R D 2 kA Mt Uiz, i Cld, BRI xhd 2 HiE 7 1) O R filE 23
REZERT-OAE LT EBDONDRERTEDO N =— a3 U RBIH S 772D  ABFZEICE S 7eu &
Pl Ul 28 O FIEOGFEFMEIZRET 5 S mEHE . L8 LTIEEEMFHN AIRE Ch o 72720,
M EE AR S M (A 38 D YEFHINE 2 B U7, SRS OS I ROG RIS % U Cltin i, Mifao B
FHEE LR AT 20 ERTH S 0.4 mm/s TRISDEERR 2 LT, ROCTERICEER MG 21T -
7=, BABMAGHE DU, TN 0.02 mm/s D& X LR LT HEE AL LN, 2D in
vitro €7 )V & DHEICHW D in vivoET V& LT, A X EKREIRBEDHEV VDGR . ZE LT
PR FTREZR BRI L — W 7 — 7 V& O TSR EUG 2170 TR AR E S AL D) 2 BRIR EE
NT—T N HWTRE L, In vitro} X O in vivo &7 /WIZE W TRIE L 721G EAL OIRIE K
RhxHWT, WETT/VOERERA L U, BAEESPIIED 1/e 12725 £ TITHE R TR )L
X—% ., Invitrok in vivo TR THIG L2 &L 2 A, ENEHK 6 Jlem2 35 L0 2.6-3.9 J/em? & 72
D, A—F—0n—FKLi, ZOMEIY, in vitroB IO in vivo lZBWTRIA—X —DETH
HESEENEE TVWDH EEL LD,

L EARWFSE TR, in vitro &7 MIB T HEEFREREOUGER L OV @O ENFEHEE HV - in vivo
FER L DIz L0 VB LTz in vitro &7 )V & 2 1 3OEBIESOGT L 2 BIRERY 72 in vivo 158 E
MK D VIR E AT TE 2 2 & 2l L7,
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& %5 5063 75 K 4 T THEE

AMCHEAMEYSE . A B HEF BN PR T i fEE
e B2 EFE 2R A % it (T57) NI &
BIERBA AR Wt (9 - Bt (BY) Bl FH

BEER BN AR T [ s

&+ (1T.7%) . Dipléme d’ Ingénieur, THITERER OFPALFERGR L, LA XT3 2 e
JESOZ K DR EMEEORGTIET V] LEL T, TELVHRK I TS,

REEARD FBRE 5 WIS RS 2 IS T 5 72 D O FEtfimEt & LT, Dk o b /ERIC
*3 2 AR 7o iR B BN PR32 B F U A % in vitro MIIAFEBR TS Z E L E L s,
FEIZHND in vitro BT VIMFLEL 72\, ABFETIL, RIS X 0 RIS OB R EREE
EWETLHE LI, KREE in vitroBAEHANEEZ R Lz, — 5. In vitro®T VORI L
72% invivoE®T VTCIL, WHEVVLATER & LB LIRS AR BRI L — Y DT — T LB LU
WEMD T —T NVEERA Lz, LT, 20T NV CIHEOEMEELEL TR L T, WTT
VDI EN X T DMEA O RN X —h=L & i35 Z & T, in vitro LATMIIEET LD
WSO & D IRBEVEN EEREFT O ML R L,

51 R TIE, JEHEESUGIT K D DA O BNIRF 22 R B BN R E 2 AT 57200 in vitroE
TIVOVERUC BT 2 RO 7 & B &R~ Tz,

B2ETHE, LDEMEAEIR (FISLEME) OFRESIRREEZDR X, hT7—T VT 7L —T a3y
TR OEZ R~ T,

55 3 B CIL, AR FHIIRE O JFER & Pl gh R A X ORI F R & )5 L T2 D B Rk
DT T L—3a UEATIZOW TR,

AT, R FAEREE IO LI AREARICR T 27 7 L—3 a U HEIFIZERB W T, R
ST X B DM d5 1T B BN 2 IS B BN IR E OFEEAIT 5 in vitro TT NVOVERR D LB %
w7,

%5 ETIX, ZEMT LA 2 AT O LA RIS BN EA 2 5 L, B bfEEIC XL D
O AR B O ZARICE] L TRt 21T - 72,

55 6 T CIE, BEEMESEME AR 2 FO TS O D RIS AL 2 51 L, RS R %
in vivo EBRICEIT A OHIEEVENMN B L L el LT, In vitro EER CIIIRIREAVIC LV . SHEEUL
ISP ORBEMREEZLE LT, In vitro & in vivo DO -2, LBICHAWAZ LD TEHE
AR R E A B E LT,

FBTETIE, FHEBILOE 6 EOMFI LML EZHRIE LT,

PLEEEF 210, WHEEEL in vivo DAERRIZKT T2 TRV T 4 o F N U U L% HW T2 SRR
i & D BN 2R Bh BN P E DO FEICH WD, in vitro DFHFIIRET M LTS L=, In
vitro &7 MICEIT DMBABREOUEL KO, LBOBEMIEREL A in vivo EBRE DI X
V. VB LTz in vitro BT V& X ITOBRUGIC K% in vivo iEBYEALIT 3T 5 RIRF 72 [l
EELMRFCTEDZ LR LT,

PLEO#ERIT, L5, TR FER, BEREFETE2A0300<k0, LoT, K
DEFIIH L (L) O 22 T BB HDL LD LD 5,
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Mathematical Analysis of Gas— Structure Interaction Problems in the Kinetic

Theory of Gases
(7 FRIETIFT BT D MR — M Eha ple R O F g AT

MR RE T 2 EE 95 &, MIRITAEZELL, WICRRIIIROER) R L &
E3. 29 LIZEEWIA & KUEOMEAER O, SIA—fEEpg i L Lidh <
W5, R TIE D TR NFORSIL D, AR —fEEEMEER 5. 2
& <12 MEMS (micro-electro-mechanical systems) & Bi# L C, %% 72 T2HIAFSE
MR SNTWD. —JF, BENRBERIT D2, BRS FiROYAIC Caprino et al.

(2006) DOFLFHREN SN TWHIZHEE D.

Caprino 5%, HH it 2 WEEE T MO RREMZEENICE LT, LFDZ
EERFER LTz HEDS —@E DN 1 %52 1F d IRJC Euclid 25 R4 ZEH 35 & &, ZD
WA V() 1ZEFH] t@+2 (2HE > TRIGHE ICHTT 5. 2 O FEHIT,
O EODRIESS T IR L BRI RS 5 2 LIk > THIZRZEND. ZOBHRIT
FE 22 (recollision) & LI T\ 5.

AL TIXZOHBHG IR 28 mE, LTO 2 SIZOWTHEET S : () &
ZEMN B BRI A~OPLIE, BELW () HHEO LD O D567 Lorentz KR~D
YEAR.

%3 HET, PEM~OILELZM U 5. AL TR S v R IRGER %, 2
MR OERAFRNCE ET5. ZOLEXUUTOZ AT 5 : MAHEE Vi) 1%
NI FEH @D (d=2) (THE-> TREDHEEICHNTT 5. 2 ORI, BBES iRt o[l
RIEENIFER OB EEE 2T D L E2RET 5.

W4 ET, HESO NS & 5 K572 Lorentz KUE~DYILEZH LD, ZOFETF /L
% Tsuji & Aoki (2L > THREIN, FMEMICHRFIN TS, RimXTIE, 2810
RIS, B E TR INT U TORSAZFHEICHENT S  HDH3TF A—HF ¢
MIED & &, W V) 1THEEMICEET S ; £/ nEro L X%, VO Tk
LRV E R ONEELTRET S, ZHUTHBD TFIRUI THE LN RO
FHRFERTH D
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& %5 5064 75 K 4 /N B
AMOCEAMYE . Eh BERBRRTERR it (F5) o ErE
Al BERSUCAREER [ () G T YN
BEEFE RO ATRRAD [ (B) Bk =
BERBRFUEER Wt (T5) HEE

AR FRFHE ot (T &

Tt (B, &L (B, DB RMOFPALEE R SCE Mathematical Analysis of Gas
—Structure Interaction Problems in the Kinetic Theory of Gases (5FSAEIIFHICEBITAE
R —REEHE AL RE OS2 | CEL, A5 EEMHEN ORI TWD.

KRR EIRDNER T 5 & &, WIRIIEIEOEE B E 5 2 5 LRI, KN HEITE VD
EThuEZTDH. 20K 5 ehikoiEd & KAROM EVER OfFTIEEAR — i EE a8 & T <
W5, TURDOEENL, @, TIEIIFITEIT S Navier-Stokes TR Lo Tl S22, fizes
H LR ECTHEREERARSC~ A 7 o~ 0 TR E 72 5/N SR ORIK T, TS89 728
DINFEIEERS . O XD G E, WS 1w B LRI DV TRIR S 7 O 537 B
BEMNTT D0 TR ENAE 2D, RiRiE, 0 TREDZFOREG, KR b
9 5RO KR — HEEEREEZ TR U TV D,

IO X)L, FOIHEOBEREMENDS, e TN RSN TS, —F, T0OK
FHREERITIZE A CHEEINTE LT, BRSO TRIEKEMEEIND, 0 REOEENEHTX 5
&9 RIERICHE LRI T RN ONTWAICE £ S, KiwmsE, HHY TR ARE
THUI LN BEMEZ 5D TV LGS, BXUOHLIEOS TR LOMEELEELI-ZET L THD
ik 72 Lorentz [RN 22/ 2 (5O TV B EHAITOWT, Z O 2 EEE) 9~ 2 [l A R I i 25 8
EMELI-HLDOTHD.

FIEE, FimTbho, D1rRUIEFICHES < KR —EE R EN E L S, AR &
ENIEATHT I LR SLO — oD EEEN RS TN A.

F2ETIE, HRHOTRAENERZERZ 5D TWDIIEE, TOHmE—EDIN ) &% 1 iEESR T 5
AR OIEEE A R & TN L 72 d o TR IZHT 3% & W9 Caprino et al. (2006) D R 23RS &
TS, FREBEBETIE AR REFANC LA 5 ZOZFENE, — DDA A & 5% a &
T LHEEENIBHRBIZL > BIERIEND ZENFELIFR SN TN S,

B3 ETIE, HHREOFRAENRELEME 5D TW DS, BEMICTERE R T HIC—EDI %% T
HEEB)S 2 MIA DO RREZEENCE T2 — OO EEENIEH STV D, Z0OBRA RHADHE X
REXFHNT L7722 o TRESHEEIZHRE T 223, ZORBIIRZEHOBRAE L0 b/INSL D T ERA
WE ST, ZOEMERZREVIE, BEHOGIEC LY KBS FOF - Bl e N R SN Z &
WCEERT 2 Z ENRENTWD. £, ZOMEITEBS FRAEFIZRT 2RO EE) 35RO %
BER 2T DI EEREL TN,
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Thesis Title
Design and Fabrication of a Tooth-Inspired Tactile Sensor

for the Detection of Multidirectional Force

Demands on tactile sensors have been increasing rapidly. When they are thin and
flexible, they can be attached to arbitrary surfaces and contribute to enhance precision in
monitoring and handling objects. A capacitive-type tactile sensor with liquid dielectric is
proposed to achieve both high accuracy and flexibility. There also are demands for tactile
sensors that can detect multidirectional load in a narrow space. For such applications, the tactile
sensors cannot have shapes of a sheet or a pad as reported in many of the previous work. Thus,
in this thesis, a tactile sensor that has a three-dimensional format and can detect
multi-directional force is designed and demonstrated, which is inspired by the anatomy of a
tooth.

Chapter 1 summarizes background of the research. Tactile sensors are thoroughly
surveyed, among which the highly accurate and flexible tactile sensor is detailed. The objective
of this work is explicitly described.

Chapter 2 illustrates the design strategy of the sensor device. The inspiration of the
design of the sensor, which is a tooth, is discussed.

Chapter 3 explains the design of the sensor device. The sensor consisted of a center pole
that acts like a tooth, which can sense the direction of light touch or pressure applied on its
enamel. The bottom of the center pole is equipped with four strain gauges, whose resistances
change according to the movement of the center pole.

Chapter 4 illustrates the fabrication and assembly processes of the sensor device. The
center pole is made of stainless-steel and is plugged into an acrylic base, just like a tooth that is
plugged in the alveolar bone. The assembly process allows the sensor to have the strain gauges
in a three-dimensional manner, which support the pole and detect the shear force applied to the
pole.

Chapter 5 describes the experimental results. The sensitivity of the sensor device per unit
1 mm displacement is deduced to be -0.016 mmr!, while sensitivity per unit 1 N load is -0.313
N-1. The sensor is verified to be capable of detecting the magnitude and direction of the
multidirectional load.

Chapter 6 summarizes the result of this study.
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Number

Thesis Title
Silicon photonic crystal nanocavity modulator and receiver fabricated by photolithography

Silicon (Si) photonics is considered a promising candidate as a key technology with which to develop
optical interconnects due to the mature state of nanofabrication, together with the unique
characteristics of Si, namely a high refractive index and a low absorption loss at telecom
wavelengths, thus offering the advantage of confining light in a tiny device on a chip. Today,
researchers are working towards accomplishing complementary metal-oxide-semiconductor (CMOS)
compatible fabrication, which will allow Si photonic devices to be commercialized.

On the other hand, Si photonic crystal (PhC) has been attracting a lot of attention since it enables
us to devise high-Q nanocavities with a small mode volume. This feature has facilitated various
functional operations at a very low power. Hence, the integration of a Si PhC with Si photonics will
allow us to expand the functionality of Si photonic systems. Although it is often claimed that existing
Si PhC devices are compatible with CMOS and Si photonics, several challenges need to be met
before integration is achieved.

This thesis discusses the fabrication of CMOS compatible high-Q Si PhC nanocavities and
studies the functionality of these devices. CMOS compatible fabrication allows the devices to be
easily integrated with heaters and p-i-n diode structures, and this enables us to demonstrate
integrated optical modulator and receiver operation at a very low power.

Chapter 1 describes the background and motivation of this study. It reviews current Si photonics
and Si PhC technologies.

Chapter 2 presents the theory. It describes the principle of the photonic bandgap and the
formation of a nanocavity in a PhC. The design strategy for achieving a high-Q PhC nanocavity is
described.

Chapter 3 presents the fabrication process of the PhC device with the integration of a p-i-n diode
structure. A very high Q of 2.2x10°% is achieved with a p-i-n integrated Si PhC nanocavity that is
fabricated photolithographically and has a SiOz clad structure.

Chapter 4 reports the demonstration of a PhC nanocavity device as an electro-optic modulator by
injecting a carrier into a p-i-n diode. Refractive index modulation is demonstrated via the carrier
plasma dispersion effect with a modulation voltage of 1.0 V at a speed of 0.35 GHz.

Chapter 5 reports the demonstration of a PhC nanocavity device as a photoreceiver with the help
of two-photon absorption. A small dark current of 38 pA with a minimum detectable power of 10 yW
is obtained.

Chapter 6 describes a transmittance experiment using a Si PhC nanocavity modulator and
receiver. This demonstration shows that an all-silicon transmission link is achievable.

Chapter 7 summarizes the content of each chapter and concludes the thesis.
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Numerical investigation

on the discharge process of a nanosecond-pulsed surface dielectric-barrier-discharge plasma actuator

Surface dielectric-barrier-discharge plasma actuator (SDBD-PA) has shown its promising prospects in
aerodynamic applications. Due to the complexity in discharge plasmas, numerical modelling of plasma
actuators is important to understand its physics and improve the intensity of plasma actuation.
Two-dimensional fluid-model simulation of an SDBD-PA, driven by a nanosecond voltage pulse, is
conducted. We first focus on the influence of grid resolution on the computational result. It is found that the
result is not sensitive to the streamwise grid spacing, whereas the wall-normal grid spacing has a critical
influence. The computed propagation velocity of discharge streamer changes discontinuously around the
wall-normal grid spacing about 2 um due to a qualitative change of discharge structure. The present result
suggests that a computational grid finer than that was used in most of previous studies is required to correctly
capture the structure and dynamics of streamer: under positive nanosecond voltage pulse, a streamer forms in
the vicinity of upper electrode and propagates along the dielectric surface with a maximum propagation
velocity of 2 x 10° cm/s, and plasma sheath layer with low electron density exists between the streamer and
dielectric surface.

Based on the grid convergence study, a systematic numerical investigation of the nanosecond-pulsed SDBD
evolution under positive (PEP) and negative electrode polarity (NEP) is performed. Under both PEP and NEP,
two discharge strokes take place corresponding to the leading edge and trailing edge of the nanosecond
voltage pulse. During the first stroke, the positive streamer propagates along the dielectric surface
accompanying a thin sheath layer, while the negative streamer stays attached to the dielectric surface. The
positive streamer propagates faster than the negative streamer. During the second stroke, a sheath layer forms
between the negative streamer and the dielectric surface due to the electrons drifting away from the
near-surface region, while the sheath layer between the positive streamer and the dielectric surface fades away
due to the electrons drifting toward the dielectric surface. For both PEP and NEP, it is revealed that a strong
downstream body force is generated when the sheath layer exists, due to the high net charge density and
strong electric field in the near-surface sheath layer.

Parametric study is conducted to investigate the influence of voltage amplitude, dielectric permittivity and
thickness on the discharge propagation, generated body force and heat source under both PEP and NEP. It is
found that the discharge current, generated body force and heat source increase with increasing the dielectric
permittivity or decreasing the dielectric thickness. The improvement of body force is mainly due to the
increase of net charge density in the sheath layer.

The series of the present numerical simulations reveal the plasma discharge in detail, which is important to

understand the physics of SDBD-PA and to help improving its flow control ability.
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