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Surface as a Foundation for Realizing Designer Materials

- Science or Magic -

1. Introduction

What is the difference between Science and Magic?
Both methods were devised to understand the natural
world. Both incorporate a small collection of general
principles (first principles) which can be adopted to
specific situations. Both rely on the concepts of
Cause and Effect (principle of causality). But, faced
with the same problem, e.g., obtaining an abundant
harvest, a scientist (science practitioner) and a
wizard/warlock/witch/... (magic practitioner) would
solve the same problem differently. A scientist
would, in general, apply some principles, e.g.,
agriculture or whatever they may be. The magic
practitioner would apply some other principles and
conclude that it would be, e.g., necessary to offer some
sacrifice. Now suppose that, despite their efforts,
both the scientist and the magic practitioner end up
with a scarce harvest. Their responses would also
differ.  The scientist would revisit his general
principles (of agriculture), conclude that something is
wrong with the principles, or that the principles are
incomplete and one extra element had to be controlled.
The magic practitioner would not even think of doing
anything like that. Instead, he would conclude that
the sacrifice was not worthy nor sufficient. Science
exalts experimental results over abstract principles.
Magic exalts abstract principles over experimental
results.

So, how do you do distinguish Science from Magic?
Any  sufficiently advanced  technology is

indistinguishable from magic.
- Clarke’s Third Law [1]

Very simple. You see a phenomenon that you
cannot (scientifically) explain, that is Magic. With
this in mind, we introduce some insights gained from
recent studies we have made in our quest to
understand some of the Magics happening around.

2. Spin and Reactivity (cf., e.g, [2,3] and references
therein)

Wilson Agerico Difio

In textbook discussions, it would be customary to
initially neglect the spin degree-of-freedom and insert
them back in whenever necessary. In practice, the
spin degree-of-freedom plays an important role, esp.,
in surface reactions, and it simply would not do to
insert them later, as an afterthought. Of particular
interest are those that involve molecular hydrogen (H»)
and molecular oxygen (0:). As a consequence of
Pauli’s Exclusion Principle, H, and O, exhibit unique
characters and features.

H, occurs in two nuclear-spin isomeric forms, viz.,
ortho- Hz (0-H») and para-H, (p-Hz) with antiparallel
(I = 0) and parallel (I = 1) proton spins, respectively (/:
the total nuclear spin quantum number). Due to
symmetry restrictions, we can only find o-H; in odd
quantum rotational J states and p-H: in even J states.
In the gas phase, interconversion between these two
isomeric species occurs with negligible probability.
This allows us to treat them as if they were different
molecules. (As to when it the two H atoms decide to
pair up and be an o-H; or a p-Ha, that is the Magic.)

Recently, using rotational-state selective
temperature-programmed  desorption  (RS-TPD)
measurements and theoretical calculations, we were
able to observe fast o-p H, conversion on Pd(210) [2],
which is ca. 1 s. Note that this would normally
never occur in the gas phase, as we have previously
mentioned. The H,-Pd(210) interaction manifest as
a strongly anisotropic potential confining and
inducing rotational modifications in H,.  This
account for, not only the o-p H, conversion on
Pd(210), but also the higher H, (J = 1, i.e., an o-H>)
desorption energy as compared to H, (J/ = 0, ie., a

p-H»).

Triplet oxygen (*0,) refers to the S = 1 electronic
ground state of O, (dioxygen), with two unpaired
electrons. Recently, we reported spin-dependent O
binding to hemoglobin [3]. During the
0O,-hemoglobin reaction, spin transitions from triplet
to quintet to singlet mediates the O, binding process,
and this accelerates the reaction. We found that
these spin excitations during the reaction determine
the activation energy barrier, and thus important in



obtaining the minimum energy pathway of the O
binding process.

3. Structure and Reactivity (cf., [4,5] and references
therein)

“Despite its importance in oxidation catalysis, the
active phase of Pt remains uncertain, even for the
Pt(111) single-crystal surface...” [6]. We find
several such borderline Magic in common use. Here
we mention two, viz., the direct process (aka
Rochow process, Miiller-Rochow process) (cf., e.g.,
[4]), and the cessiation effect in the Dudnikov type
Penning source (cf., e.g., [5,7]).

The Rochow process is the most common technology
used to prepare organosilicon compounds on an
industrial scale, and yet the mechanism is still not
well understood. It involves the reaction of methyl
chloride (CH3;Cl) with silicon, catalyzed by copper.
How copper catalyzes the reaction? There lies the
Magic. To understand the elementary steps of the
reaction involved, we studied the molecular
adsorption of CH3Cl/Cu(410) at 100 K and its
complete desorption at higher temperatures, 100 K <
Tp< 200 K [4]. We found two CH;3Cl desorption
peaks. We can attribute the low temperature TPD
peak (Tp = 120 K) to CH;Cl desorbing from both
step-edges and terraces and the high temperature TPD
peak (Tp = 160 K) to CH3Cl desorbing from the
step-edges. We also found (using infrared
reflection—absorption spectra (IRAS)) that at low
CH;Cl coverage (© = 0.06 ML), CH;Cl adsorbs with
its molecular axis (C1—C bond) aligned either parallel
or perpendicular to [001]. At high CH3Cl coverage
(6 >0.09 ML), CH3Cl adsorbs with its molecular axis
aligned perpendicular to [001]. This give us some
insight into how copper catalyzes the reaction.

The cesiation effect, a significant enhancement of
negative ion emission from a gas discharge with
decrease of co-extracted electron current below
negative ion current, was observed for the first time
on 1 July 1971 by placing into the discharge a
compound with one milligram of cesium at the
Institute of Nuclear Physics (INP), Novosibirsk,
Russia  [7]. Cesiation has since become
indispensable for high intense high brightness
negative ion beam production in nuclear fusion
reactors (cf., e.g., [7]). But, not without its problems.
Cs depletion necessitates for frequent replenishment,
which in turn cause wall contamination and other side
effects. ~ We studied the adsorption of H on
Cs/W(110) to determine the influence of H on Cs
stability on the surface [5]. For reference, we also
independently examined the adsorption of H and Cs
on clean W(110). We found that the adsorption
energies of both H and Cs decrease in the presence of

the other. H adsorbs more strongly in H/'W(110) as
compared to the coadsorbed system H/Cs/W(110).
We observe the same trend for Cs adsorption in
Cs/W(110) and H/Cs/W(110) systems. Due to the
greater electronegativity of H as compared to Cs,
increasing the H coverage further weakens Cs
adsorption on the W surface. The results suggest
that the presence of H could lead to the desorption of
Cs from the surface and thus, it is necessary to
reevaluate the designs of Cs/W systems used in
negative hydrogen production applications.

4. Summary

As a final note, I would like to reiterate that we are not
completely dismissing Magic. Make no mistake,
Magic is an important stepping stone to Science.
And the Adventure ... Continues!
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BHHOERFER TH D, 0728, ZOHIMEITERE
AR EOEERFEE L-TWND, /BT A LR
Tz X =T 2RI A NVATHLT0, FEHAl
HEADMERE L . NEEBRR#ETH D, Thdx.,
HHRZRMEBROBRNPLENTWD, ARIFFETIX, PNA



DB gA NI LTS ANNE, /B TALAD
ETNELTHRMICHWORD R I I Y T A LR
(FCV) % W TEHI L 7=,

FEMESME FICB W Clis bk 6 & HfEER L » PNA %
A L7z, PNA ONJRE 46 L OSSR E B (BB 7)) 1%
IR & pHITIKTF T 5728, FCV 2 RIE(LT 5 BEOEIK
% 25°C, pH3.0 IZ[E®E Lz, £/ 7 A VA5 PNA
ZIOBR OIXNEETH B0, —CHERB%. &
BEOH B atei EIRATHZ L TPNA %
WEIRFIZ TS S, ANIELR 212 1E S H/7-, FCV D&Y
flitx, 50% DAMAEAS FCV EYLIZ K AR b AL Z 9
TANVABEEEZRD D 50% Tissue Culture Infectiou
s Dose VEIZTEHMH L7=, PNA @ 108uM DIFK T FCV %
RIEALFE L7 & 2 A, 10 R TRt %2 4 s &
BDHZENTEZ, EBIT FOV RIELL) B ORI,
KON PNA P2 B (R A7 PE (10, 8~108uM) A FHAT L. FOhtos
FRENZFEAN L7z, = OFER. FCV DR RIS 1
WO T RLT 5 2 Lk, KREICR T 5 I5HE
FEM S FCOV R PNA ICERT 5 Z LR EnTz (1
27,

5 ERFEEEXEMNE L-BHERRICL A MEFRE
ETILOXRE

AW TIE, FINRESCHEEZ IO & T HEK
wEDOWHBEE AL L, BIERRIC X 2159 & o
FBREICI AT, ZhbOERIREIIER%, MK
FIILD ETHRRIZCE > THHEREINTEY, Zhb
DRI EIRE D & X e H T D15 E 8
FKHOZREEZREICTLHLEE2ZLND, £Z T, AE
BRClL 96 well-plate (7T A F v 7 81) Z Dt 2F i
R ENBERE (Enterococcus faecuim) O SRENR TIH
Yo Bz 5 2 L TIMRIGYE T VARG L, K5
Ye® T AT KT D AR O R 2h F O FEA 2 5 A 7,
L LR35 METHRET V% 1M O ERE ik
15min LEE L CHME LI EL 2o 7o, MR EE F
TR BRI OFX B ERR DN D . 1 1ImM O FRES IR 1 1.
WRIHYET v & RIFEE ORI D . faecuim&BIR %
FHHE 0.6 sec THE(LTEZDZENDN-TEY,
MGG X DRI EFIFIEFICRENZ ERH L0
\Zhe oz, Fio, ATLELE LT, WEKTHELRET IV
D MR ARy 2 Pedd - BrE L. REROBZE LI EZ1T - 72
L2 A, AR 10sec THE(LTE/Z D, ¥
BhR O FE I CIRMER S DRENEETHDH Z
EWIRE NI,

6. VILESEaLFTKRKEHe TS5 XTHDHe £ERER
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F O F i iAlE

He 7 AR OARFMPIRE 4 ppb A — X —F TR T &
THERLET T A5 ATV N T 2T ST X~
EHRLTWVD, TNETIEEAEBESINDZ ENR
Mo T REAET 7 X~ AR BT D ks A i o &
BIZONWTHIEZED TE Y, T T2 2 O
BSN¥ERENTWD, £/, "L F T 27 K&E
TIR<2EFALE, AR~ NI T7HTI X<
g ORI &2 BEHRUERT LT T2 3 [13], FE
FEDORFZE & LT HAMMEA U,

AENE, MLEEREIC L 0 B AP ORMYE A D S
5 EE CTHIE L 72 He YL E R D FFan & Al &IC
DOWTHET 5, EBRIEES Fig. 11I7R7, A58E (N
£ omm, AME dmm, £ X Im) OAMANCEITE ZE X, &F
JE (10kV, 17kHz) ZFIN4 % Z & C, KKRJET T A~ %
ARk LTz, MiAbEEE & EEh S5 & HRha 12 He O ARG
MIBEMET L, DLV I8aT7 77 Xv~LBEBT
BN, ERIEREE T/ CCD 4y 3tge & VL TIOE T
F5 L0V 1083nm ORI K A28 DFB L —H— % T
He YL ER+ D L —HF —RIN GBI L D HEETT -
776

FHRNZAE % He T 30 Ay =T LT, flifkdk
B % 120 43 FETEVE & B T3 Y6 E & O S 55 Y]
ExEIToT, WELEWINKEEEZETLVATT 4 v T
> 7% L He Y2 iE 1 D FFn ORFH A L& FH Lz,

g FERAEH O 30 S RIT ELE DA A= HTH Y |
HWRENY U AT OFEMPRAIZEML TV 5,
{2 E O EER 30 /3L He YEZREIR 1 D Fm 3
L. TO®%MEIML, 120 55#I1L 3. 5us &7V R LA
BEIZ%E LT 150%8800 L7-, He YEZ27EJH O WM aEE
LLTUTO=2%mat Lz, =2 A FHe #A ~—D
BRI K DHEE T, ZOMESMECORERIX 8.7
ps ERMED Bz, O BIXIERIC L 5 A s NEE L
DOEZE T, FWEFEIX 2 ns & AL -, =2HIX
Ay & O/ K DB T, ORI i iR
FEITARAE LT D, EERFER N HRD H LTz He HELE

PD [€ ppm
17kHz 8kV
" lens 50cc/min
Teflon tube 2cm| v
o) Quartz tube
/—\ sectromeiter
10830m| DFB [ND Filter
1mw | Laser If

Fig.1 Experimental setup.



JAFD 3.5 ps &) FHfinldHe ¥ A ~—AplkommiE
WEETORLRIRLIZ X > TR E D PEERE LD L5
WAL, He MELTERFIIAMY & OFEZ2T X0 L
TWAEEZT-, 5T, He WEHERFDHEMNOAR
WEEZ AEL D 2 LN TE 5, MALIEE 2 /F8) X
BT 120 R ITITIAHPIR DS 57 ppm £ TRWA L7 Z
ENGoTz[14], 51T, S OICRMBIEE KT
SHT, MEBEBOTLIZOWTHRNL TETH 5,

7. HitE

AT F O A 2 TR Y | RIFIET L —
T DR TITHATHEETH Y 100 NEBEZ 5% < DIL[HE
WFFEE O N 5, FFIT. o FAEDFITRIRE
EHATTERT O N FTMTEE ., B LT K
OB L RERT . TS LR T S O K T
FNEERE, EFRIIENLD AT X — HIRBE O KT
KBBHRE ., fEEWEOZIRERFOMRE N RERZ, 77
A~ IF O BARRF-OFENRNBEZ, A A A—
DU I HE R R T O B R A EIR OBEERICIIRE
L TBYET, £/m. FRORK v 7 « FHEOE
FRIC B 22 2B A ik L CED TTHE . COEBES
HEICHTHET 2RO eWnT — X ORFICH /1 LT
IR EEHT 5, ol &k, HEROW 1 215 TR
DR L THE TN EE X TN D,
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1. FLHIC

L—HF =BT E— AR ALCROREIZER L,
PEREADIEHDSEA TN D, ABFZEE TIEE A,
JAEWFE, REDE R PR L, L—Y—2Z T
CHETHRETE—LEAEBIROBS 7% L OMALE
. Ve, AR OS5I T D% 21T - T
BY ., IO OHEME CLARMH AR, HU AR E)
NHIGH (BRICHIHCE 2HIE%) X O0dkE B
% (PIBEM O 2T k) IZTEL B LCEL@ME
WFFeAHEEE U, B LW ER oS - BRIRKISH %
Hfe L TW5, BUFIC, AREEDOWFEEBEZ 23R ~
N

2. 3R BORRELBARI DR TS50 4 —HED
WA =FNL—F—IC & HBHMIEILY FAX
TL—AFULEDRRR
2-1. FLHIC

H X7 E O MREHTIZIL liquid chromatography/mass
spectrometry (LC/MS) 23A< HWHITWD, LaL,
LCIMS O A A b & L THWLHR TWD
electrospray ionization (ESI) EIZFEIRREREICHSINT 5
WEIZX > TA A Al s, —HoZ 78
OFRFTANEE L 2 H5MEZR 2 TWD, AT
infrared laser-assisted desorption electrospray ionization
(LADESI) #BH% L, VBRI IR 2 E A B e
XY R ELORIE A 4TV ESI 1k & ORIER-R &
L, I ~DIMHE O 21T > 72,

2-2. EBAE*
Mk O & 7»Fr#®E (QTOF Ultima API,

micromass, UK) @ ESI A A% tkiE L. LADESI
A TP EAER U7, BEHIRE 10 pmol/u L (M)
D #2737 E cytochrome ¢ AWRIZHEEE 2 mM O S hE
15 M%) n-Dodecyl- 8 -D-maltoside (DDM), 50 mM ®
tris-HCl #Ef&iK, 300 mM @ NaCl #i#mL7=s 0%
iz, SBIOEBIIA % 7 —vE 0.1 % XeE G A
72K %E L1V TIRG LTEWIR Ch 5, AT L A%AL
B7L— Mrit)hZ 5 u Limin TER L7, R4 —F
—EHENRT AN v 7 BEFAO L —F— (IR
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Opolette, OPOTEK, USA) Zf, & 2.94 um.
0 OR UJEEE 20 Hz, 2OV ALE 10 ns, 7/LT A
1.5~1.6J/cm2 T frit FOREHZIRH L=, =L 7 |k
BATL— ) AT, AX ) —Le 0.1% XREE A
72K% 11GN) TIRA LTcEiR%Z 1 u L/min OfiE T
I —HF = Ko THiffE S 73 BHIEZE L, 3 4
MIMEZ1T > 72, ESI EICBWTHEEEZ 5 1 L/min
TR L, 3 EOREEITT2,
2-3. EEBRER

1(a) 1Z LADEST %, (b)ICESI (T LNT-E&E
AT MV ERT, (a) TIX cytochroem ¢ (2 16 {HD
e kv HY) AU MHI6H] 16+ A A2 23 &
NTWDZ ERbnd,

(a) LADESI
500
400 cytochrome c
200000+ [M+16H]16+
0 300
= |
S 150000 200
£ 10 oo |
£.100000- o bl ) AL
= ? 0 772 774 776 ??8
2 50000 '
9 {
c L/
0 1000 2000 3000 4000
mlz
(b) ESI
500
200000 00
2 300
5150000- 200
e 100
©.100000- P O PR Y, WA U1
- 770 772 774 776 778
2 50000/
Q
[ i e
0 1000 2000 3000 4000
miz
M1 2mMDDM. 50 mM tris-HCl, 300 mM NaCl #&dr
cytochrome ¢ AR ODE B A7 ~L (a) LADESI, (b) ESI



itz & [M+13H] 13+-[M+15H] 15+ A > bR H S iz,
—J7. (b) Tl cytochromec DA A Bk LT 7
Motz, J o T, LADESI {ECIE EST % & kil U Calkt
TR W DU L DA A AEflNE Z v 1z
KL, FUNTEDOEFBREMET LIZK W EAVR
iz,

2-4. $55R

Bi% L7z LADESI o A Ui CrlBHAREE IV 2 Hnd
LEte s LT ERBIOWEEITo 7o, WERIETH 5 EST 14
LB LT, WIS LB X T B DA F AV S 2
DIZL L, I ~OTHENR & 2 FREMED R STz, 5714,
LC/IMS O#riz7eA A Abik & U CTHNTREE L S b s
VNYIE TR E DI EIFFCE B,

3. ERBLERMAERRKTORSE
31 [XLHIC

BAE, ~A 7 afbr UL 2D EriYAG L —% — 3 EEahia
AL —F— L L THARTHE—3KIKER I, BRRT
SN TWD, BIRER 2.94um 1ZKICx LTI
RS IN S, HRFOKD RS ED 2 LTl
YRI5, (KRB K OMERER T D 72 /N SPFED
FITNRIIRIBRE T 55—, BB X - Clleh bR
EROBEEMTHD LY OEEREN KU VIR L
i L CIR R0 Z e E 72> T b, AT
. LY EEREOM EABRNE LT, B LIAD
Sl a2l LAV S ND T/ 7 r X
D Q AA vF Er:VYAG L —HF—Z T, @2tk L i
BhOD Ky B DIEITSE O SERIN D ZE 2R L 7- el
W72 BIHIA FTRE 22 FEHE K FIZI W T, R EITxT
DUV AR AR L, R EriYAG L —%— &
e U7,
3-2 EERFE

BT NTIE 10X 10X 4 mm3 (Y)Y H L7z 7 G F
BEHWE, £, YU FIAEmEIC Q A1 vF ErYAG L
— P —F7iE ErYAG L—HV—ZWRH L7z, Q AA v T
Er'YAG L —%—OBREFEMHIE, 2L AE 80- 130 ns, /L
AH0 R UJEIE 10 Hz, S ORI 1 s, BT
X—7.2, 14.4 md/pulse, FHKE L7z, Er'YAG L —H—
DOWBF AR, 7SV ABE~200 ps, 7V ARRED IR UJE R 5
10 Hz, & A ORI 1s, PRE =R /LF—100 md/pulse,
K 2 mimin OFFKESMEE Lz, £D#%, 2step DEALT
Ty F U IRIR T 4 VAT ARV, BEEIC R
Vb IVT T4 Y= AT ¢ ES 7u— LOW
A3, 7TV URY) BFRELIZ, 0 »y ABLUN6 » ADK
PRTER, o7& 0.7X0.7X8 mm3 (280 KL, /Ml
BRI (Ez-test, BERET) &AW CEIRRBRZIT
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77
3-3 ER#ER

X 2 ICAIRE R ORERFEICHT DLV A
E AT, BRFICEOWT, KPRTFHR 6 » A%
DV UHEEREICAREREBTBR ST, B
FEITHERF S 72, Q AA v F Er:YAG L —H — DR
U —FE 20 W/ em2 T, IFEKRTIZH 20067, i
B Er:YAG L —H — D RGML ig LCm R L, —
W78 B U AR 2 A U2 JERR ST S & R o
SREEDMBLI STz,
3-4 $ER

Q AA v F Er:YAG L —HF—HINRFEIZHTH LY
CEEETRERBROFE R, T R 20 Wem2 1238
UWNTIER & 0] 2 85 T MBI S 4. FEFIK TS
B DEEERIR R UHIB LORFE T o Lo
BEEBEOm LSRR ST,

4, MEHREBRETME

SRR EMRIT 52 2 BT & 23R U C H 4%
LRERDTZD, MERIZL TR ENAL
NTCW5b, RFETIEENLZBE LT WAL TF L%
AWTT vt DAF~vT 2Tl xs hOERT—
B TEBRAT LR T A —H B E U, R IR & 2
IR RBRORARE B LT WAM 7 L& O CZERE
BRAREHE L, & OIS RIBEHE 1R b2 £
TOHEEBE LI ZATRTOHEMENTT —
N—DOFFHNICINE ~ 72,

n=32,"p<0.05
140

= ] = No laser
% 120 4 Conventional Er:YAG laser
= 100 m (O-switched at 20 W/em?
] —=| = O-switched at 40 W/cm?
o 80 ] "
@ ]
T 60 1
o 1
> 40 ]
|
e 7

0 i

0 month 6 months
X 2 KHEFEGOBREGIFEIIXNT D LU UEERE, £

0 7 H. HI3EKERHIH 6 » A RORMR,
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1. [FLBHIZ

HEkiL, HEREEY (M) BLOKRKIZE DY, K
P ST HAIL TN D, HIERREE N 72 i Ui, HuER A
EOED DB TIE < 72d 2 1X, A4 XD/h s
W DIZFR W 2, B E K-S KEDOBIED
REEZ RIVTHBE TH D, KERIZX, TTEHOED D
RETHST-bON, BGERKoT-MER, KGR DR
AT, RREIZEAERSTLE ST REEND
HE KEDFRTEHEDORL TS, TOZ EICHL
T, T ZTIEEERm LWy, HIERIESS O R /=<
72D FHZEMICBWT, KBRS, b o L HROKE
Wa e FEEKRHOREBITEMA T e, RS, HER
DK EZBEND &, ST ROFEL =T 5, =
o ORERT, BERE. ERICR L THRETH
L0, BRI L TORERMEE RS, THF,
FHBRICLDHEFOIFCEH LBRICHEDOH S Sic
HSER O DIFFERNEANATONTWER, ZDXH 7
KR DT LR OME A BB T X 20038 Th 5,

Fox X, BUE, ARERISHEBRIZ T B M EO &
WetET N A ZNZOW TR ZIT-> T\ 5, BEIC, Btk
G LT 7 AAEY (Magnetic Random Access
Memory, MRAM) “PxEMALEN TS, AFEVITHL
TIE, T4, BB OKRIELKREEZ D S Leifzet®
DEEANATONT WD, TN T, RIZ, HEEZTIC
BALC, PEAERBELEMIET A A CBEEBmZ DL
ITTER2NWEAI D, ENMTZL, &2FEIEE X
RV, B OBREREIET A AT X VAT REME =
VEa— A RNERTEX 0TI R0V, Bitarva
— 2L, FEHER E ORI 2 —
TR DI C AENES BICFHEEMICER T 572
DITHILIR AN 72 DTN EEZ TN D,

2018 X, 2%10 [HOBMNE K> M )b 7e DRME R
YR LA LBV P —R—a v Ea—T 4 Tk~
JuarA I alb—varEfAn, vIalb—kL
12O, VHF—N—ara—7 4700, =a—
TINFy NI—7O—FTHDH. ANERITIT 0 72
X1 2RV, ADERIZIE CTHRME Ry N oBMEOH
THERE LD, BRESEEHET 52 & CHEREYE
ESH, AT - U Ty s FAR— FFRAE
fiE Z & THALOREREZFTEA L, Tz F—n
—arta—7 47 OREELTHW. 70, #
BB I IR TR 2o T S LB & S 5 HE AR ER D
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woe— BT Ot AR

(XOR) #MfW=, ZORER, ZOFRHIIEET 3
HiChidb z i liis 2 & ¢, 3 fHATE TOANIER E
XOR AR ZEITTE =,

2. YP—N\—ava—514

VP —nN—arta—7 4 7OMKKZX 1 IR
T, VH—R—ar ' a—F 47T, ANERE
U= N—NZT]RY | FRELHET S5, VHF——
T/ — RBERERF L, /— FEOMEA/EHIC X
DIERAUBES NG, U — =R Z LB L 71k,
U= R—NEOERICEAAT T 2170, WG ®RE
855, £, AJERICRHL, BEAROH T %K B
RHEBESE &V O ERHETT -2 D, Y
W= N—DH N NHERT — XS L H ICH o &E
BT OIRE N —=2 7T B, VHF—N—ar
—7 4 T T NRELAN DO EANEETH LT,
BRI & R0,

K 2ICAY I 2b—ya ry THWEERY h 7L
A OfEEZRT, BERY N7 LA 2X10 ORE R
v MBI E A, BEME Ry hOERIX 20 nm, JEX
1% 10 nm T, &M R > b ORIBRILHE - #5451 40 nm T
HbD, ANMFETOE—ORE Ry bE2HW, U
—NR—=D /) —RFE LTETORME Ry F&EFH L,
AW~/ Ay Ialb— g EREICEHLT
I, BIRROZ S L Q& 20,

Reservoir computing

Node
; @)

Uy —— e |/ —— O
Intput weight output
\CS/ ¥

5
Reservoir )
Study '
........................................................................ e resmrenermmeeans
Teacher '
O | (U, Uy, ) | —Y
Output

Teacher function

K1 UVH—nN—arta—F 17 OHIKX,



input node reservoir nodes

2 WEMERY b7 LA O LREK,

ATNERITIE, T FXACERSNTZ 0 F2F 1 %
EHL, ANEHRIZIECT, X2 OWtE Ry horib
DX ZE LT, Bbom i, FEimmEeE7mick
WTC, EME0TRETHD,

X 31Z7r9 AND, OR, XOR # A7 |{Zx%fL T, 300
AT w7, M—=2 T BT, BENEREE, ML
—= T ENTEE Y = R—a v B a—T 4 D
OO ZIT, =T — b — FOFHi 2 T>7-, —
T—L— &, BIEE, WHAIY OF T 525
FLARMAD, 1000 A7 v 7DFT—H 4%y NTHIEL
& A, BIEREN 3 LT T, AETFH 3 Mk Lo
LE, ZT—L—MIIF 0 ITRDILEDDNST,
—J7, BIEEN 4 Db ETITEETD 2 LT O
LEF. 2T —L—MIO ThRVEE 272, E- T,
ARFAIIAEIET 3 WLl ETRb 2@t A s 2 & T,
B3 F TOXORERZFITTEDHZ EBbhoT,

AND OR XOR
: lﬁ QQ 1@ : 1@
3 5 5
(=9 o, o
E E E
0 0 0
0 1 0 1 0 1
Input A Input A Input A

3 AND/OR/XOR D1 715354,
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3. F&H

AWFETIE, BAE Ry R T LAICE DY H——2
V¥ a—T 4 VOB ERE L, K 2 1T
FF1T, BT SHTLL L TR b 2 A RS Z & T, 3
AT TRIE TOANERE M HEA L FITTED
ZERbhol, AZBFITIERONHERBEEZE TS Z
LD, TFEZEOFEENREE > TS IoT T3 A &
ANLTHEEE ZMAEDEEFZEFL LU ABENS
ZEEHGL TS,
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1. LIS

B-FeSi; RENEAHABHE, JFUBI)N B T, R
{EHEICEND 7 E 2 OFEA LORIREZA LTS —
05, MOMEHZ R L CRVEMRENMER N s, E

R~ @R L FEOBRRE LR EEN TN D.

INETES < il ST & 7= B-FeSip R HAHRAE &
%G & LTZAFZEDIEDNT, IT4E o-FesSis F 2> B D A4y
g% FIH LU= B-FeSi/Si 2Ry MSEOBRFE 23 1
HDOHENTWA., HTHTFRICED B~ Y v 7 AHIZ
Si FHEMAI LS H, TS L B EMBE RO
FESH, Fii-ZemMEib FEE LTER STV A,
—JF SitHAROBREIIENAFE N R ARY > b
M o@ERRILICBIT 23 & 72> Tz,

AR TIE T o ARY y MBI OBE R 2 W) L&
52 EEHEHMC, Si fHOBRIEPIEZ K S5 FiE
ELTHEHAIEA~DP R—Y' v 7 a2k, £ O,
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UM R 2 BEAS BRI U 7o BERS RO FUINE F71%
50MPa, S5 13 100°C/min, B Z2 5% A5 T 1000°C,
10min BEREALEL 21TV, o-FesSis fH 72> 5 72 D BERE IR &
L7, 2 O%BERERZ 800°CIZ T 4 BRI OBV 21T
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FIFPIZERET 5 Z & STV 5230, EDX B &
N AES WG R0, B-FeSio/Si 2> 7R v MHTIL P
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2) Reduction ) Reduion
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Scheme 1. ftkD Y 7 v 7 v XU &7 fRIRFEH
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O ROL & spPIRIRFER O v A0
TV RIS EER Loy 7 a7 a o E G EILEE
HOETFIE (Scheme 1d) DOBARIZEF LT~
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sa7a s ARISEFAT 52 ik,
TS U BRONL IR L S FBETH D,

TBSCI
(1.3 equiv) nBuLi
imidazole (1.1 equiv) P OTBS
OH (1.8 equiv) OTBS THF, -78°C,1h =
— ELLEE LA S
/\/ DMF, RT, 2 h/\/ then (HCHO),
1 T 2 iv) OH
(1.5 equiv) 3
RT, 2h
83%

/A=

95%

Lindlar-cat. (2 mol%)
KOH (2 mol%)

quinoline (0.5 equiv.) Zn(CH,l),
Hy (1 atm) (3.0 equiv)
HO R >
hexane, RT, 4 h 0TBS CH2Clo, RT, 3'h HO
4 5 OTBS
98% 77%

CBry (1.1 equiv)

PPh; (1.0 equiv)
imidazole (2.0 equiv)
fliheinttidh bt

CH,Cly, RT, 0.5h BT

¢ OTBS

79%
’ (48% total yield from 1)

Scheme 2. 7 urua UGB NNT 47T ay
7 6 DARL
Tablel. 7 a7 X EGHNENIEE 9 DA R

e

1) NiCl, (1 mol%)
1,3-butadiene
(20 mol%)
THF, 0°C, 1 h

2) Br,PPh; (3 equiv)

CH3(CH,)oMgCl + B,Aj

(2.0 equiv) 6 OTBS "cpcl, RT, 12h CHa" 7 Br
NiCl, (1 mol%)
1,3-butadiene (1 equiv)
NMP (1.0 equiv)
4.0 equnv) THF, -78°Cto0°C,1h O
THF, 0.5 h ™ OH
Br\(\ﬁ%OMgCI CHy ™"
8
Entry n m Yield of 7 (%)  Yield of 9 (%)
1 1 10 59 51
2 2 9 57 52
3 3 8 70 63
4 4 7 69 55
5 5 6 93 56
6 6 5 75 55
7 7 4 61 59
8 8 3 72 58
9 6 3 75 64
10 6 7 75 54



1) NiCl, (3 mol%)
1,3-butadiene (300 mol%)
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NiCl, (3 mol%) ;nzsoéié;
1,3-butadiene (100 mol%) Br,PPh; (3.0 equiv) i 12 (2 equiv)
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phenylpropyne (25 mol%)
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PPh; (1.5 equiv) TBDPSO
CBry (2.0 equiv) MgCl
C18H37\/A\NOH imidazole (2.0 equiv) CwaH37\A/\$,fBF 15 (2 equiv: in situ prep.) C13H37\A/\${\/A\/OH
10 CHCl,, 40 °C, overnight 10 2) TBAF (3.0 equiv) 10
13 14 THF, RT, 3h 16

78%

a-mycolic acid 17

Scheme 3. a— X 2 — LEEDO XA K

BRLEEALT 4770y 7 61267 HBRH
ATy Y T RGN T LR VEHE A
XDy raTa U GHIENRE 9 DGR A BT L
oo 6 EFEADEHEDOTNFLT Y =x— Lk L
D=y I LB 7 v A H 7Y v TG &
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TRREED D BAF IR TR, RIZ, Zhiaer ) =
X VRN B L IZOBIZT BET VA D
v TR LE 8 LD a R B v T Y v TSI
FTIEICLY, lxOHEBEIR 7 r oD
EONNLE D F 72 2 YR OMFRER 72 B A ATRE T H
5 Z LA ST Lz (Table 1),

Flo, AF 7 uTa X ALROSIZE D AR LT
WEAFEEE AT 4 T a v 7 6 2RV TRBEORK
MNEATole e 2A, FMEZEZR S T &<
TN TV TREBMPELND Z & BB LN
L7z,

3. a—I - /BOEXLERK

a—3 I LERITFEE O FE R R ANRICEET D
BESENETHY, P 7urlu B “oFT
DR S 2 AT %, T T, AFEIZLD 2
T — VIR DGR T R LT,
T eI L TCAZ ZTINT Y =y — Vil E =

EAT 4T Ta sy
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74%

VRN Z 0 RS L, i< RBEIEA~DLEH, 10
PRFIEGIRIC KD | RFEH 33 D2 5{bEW 14 % R
HFARNERTE, RIS, 2SR+ 5 Z2EDY 7
07 a NV EREAERES L, = Vi L5
7Ry 7Y T RIGTIHALEY 14 OUFEMEDR
RN DARIRIZ & EF o 7oAy, SR A AV SOS
IRIEE% 50 °CICHIRT D 2 LIC L v BAF/RILERTxF
T o H TV TR 16 M b, (LAY
16 1%, Baird 5D a—3 2—/LfiE 17 DAL OFH
BETH 2,

4. FEOH

SPRIRREL I LD ra Al y Y U R NE
FMATBHZLIcky, v ruFu R EEIENIEE
DNFERERTFIELHIE Lic, KFEEZFIHT
Zlicky, BESEBO—FETHDHa—Ia—
NEDTGAARG A R LT,

MRER

(1) “Synthesis of Cyclopropane Fatty Acids

by
C(sp®)-C(sp® Cross-coupling Reaction and Formal
Synthesis of a-Mycolic Acid”, Takanori Iwasaki,
Yufei Wang, Shohei Terahigashi, Arisa Tanaka,
Hanging Zhao, Yukari Fujimoto, Koichi Fukase, and
Nobuaki Kambe, Adv. Synth. Catal., 360, 3810-3817

(2018).
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E & 28R 7 & IR IR Ak K FE b & ¥ (Polycyclic
Aromatic Hydrocarbons: PAHs)IZZ D~ U8R
DR LT R e iE 2 695, 2L ofks
WIREIE, BEREMEMELE L TERIR N T VR
RCHERNAA A — FICHO LN TEY ., 1
EICH AT DRk A kDR BLZ fiam L= 5% <
@ PAHs DE A Z b T\ 5,

T, —ICFH T D PAHs &I b
T 52 &lE, FFRRERBESX 7V T —R L
i PAHs EIXERLOMEARBLSEDHZ ENRT
T, AP FEEEZED TS, 6 BRBIENLRD
PAHs 2B #Ld L OMRERIE DEAL VD, 7 B
R DA E B IR DAL AIAIT K o TIEFmtEE )
HE SN Y, AWFFE T, Hili/e PAHs TH 57
=F U FLUACEHR L, 1,8,9,10 (012 0TH: L CE#
B A L8R 1a—e 5% Bk L7z, 113,
BAE - ToBEHEAMOKFEIZ LY, RES DDA
FHEEZA LT\, £, ZNH0E#ET HIE
P 2B LIRS E 52 & T, 5 BER., 7
BREEEZ AT HILEW 2 ~LE ZENTE,
A B BRICH R T 2 WP LR o2 R L
(Figure 1),

Figure 1. Target compounds of this work

OEROYESeoased
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2. B L-EREZRIHSETFEIO ST Vb
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18-V 7 x= V7 xF LX) 3 127
=7 F YV FefElESE, 9,10 (il 7 ===
F=NVHEEEANL, BOUHIZL>THOND Y
A — /K% SnCl-2H, 0 TiELiIZ H HERIL L H
H{tE¥ 1a % 1572 (Scheme 1),

Scheme 1. Synthesis of 1a with a congested substitution pattern
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¢ ()
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80%

X MR EAE AR IERAT D, lalk 7 == T =
WENT = F 2 LRI L TED Hoio T
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(Figure 2),

Figure 2. Ortep drawings of la

Ph groups and H atoms
are omitted for clarity.

Top view Side view
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&AW KPR R 2 5- 2 72 (122 Amax
=382 nm, 4: Anax = 376 nm) 73, HIE AT M LIZE
WT la OBEFELRER Y7 FABR ST
(Figure 3),

Figure 3. Absorption and emission spectra of 1a and 4
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FHT-DIC, FOKAN 4 IZHARKE S ER Y (1a:
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EnbEEZBND Y (Figure 4),

Figure 4. Calculated structures of 1a and 4 in S and S
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RTINS, 2 137 AL B ETeiiiEE LT
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ALK FBACLA P OREEIZ R T 2 55O (Amax =
593 nm)Z o L7z, ERALFRIEN O IL, Al
fLIRTCIE 2 s LR ORLIE TR TH D Z &3
BnE ot Y,

Scheme 2. Synthesis and Ortep drawings of 5+ and 2
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B L 7 DEETHE

DIRT O 2 DA TIZY ~ 7 1 b bsg, D 63 % H O His X
Ji R & UCTHERE T D Cys ICZE S L 7c HO3C EHAR 2 H 7278
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Figure 1. (a) Structure of cytochrome bss, (PDB ID: 1QPU)
and mutation sites for surface modification. (b) Schematic
representation for preparation of 1-N80C and 1-H63C
assemblies.
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Figure 2. (a) Size exclusion chromatography traces of 1-N80C
and 1-H63C assemblies (top) and authentic samples (bottom).
(b) CD spectra of 1-N80C assembly, 1-H63C assembly and
cytochrome bsg).
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(HFAC) Molecules,” Abdulrahman Basher, Michiro Isobe, Tomoko Ito, Kazuhiro Karahashi, Masato
Kiuchi, Takae Takeuchi, and Satoshi Hamaguchi, AVS 65" International Symposium & Exhibition
(Oct. 21-26, 2018, Long Beach Convention Center, Long-Beach, CA, USA) PS+EM+TF -ThA01
“Mechanisms for Atomic Layer Etching of Metal Films by the Formation of Beta-diketonate Metal
Complexes,” Tomoko Ito, Kazuhiro Karahashi, Satoshi Hamaguchi, AVS 65" International
Symposium & Exhibition (Oct. 21-26, 2018, Long Beach Convention Center, Long-Beach, CA,
USA) PS+EM+TM-ThM4,

“Effects of Light lon Beam Irradiation in Plasma Etching Processes,” Kazuhiro Karahashi, Tomoko
Ito, Hu Li, Michiro Isobe, Kohei Mizotani, Shunpei Shigeno, Masanaga Fukasawa, Akiko Hirata,
Tetsuya Tatsumi, and Satoshi Hamaguchi AVS 65" International Symposium & Exhibition (Oct.
21-26, 2018, Long Beach Convention Center, Long-Beach, CA, USA) PS+EM+NS+SS-TuA12.
“Molecular Dynamics Study on Collision Cascade Dynamics for Sputtering of Lennard-Jones
Particles,” Nicolas Mauchamp, Michiro Isobe, Satoshi Hamaguchi, AVS 65" International
Symposium & Exhibition (Oct. 21-26, 2018, Long Beach Convention Center, Long-Beach, CA,
USA)PS-FrM05

“Atomistic simulations of plasma-surface interaction for ALD and ALE processes,” Satoshi
Hamaguchi, Yuki Okada, Michiro Isobe, Tomoko Ito, Kazuhiro Karahashi, High Performance
Computing for Plasma Applications Workshop, 71st Annual Gaseous Electronics Conference (GEC)
(Nov. 5-9, Oregon Convention Center, Portland, Oregon, USA) BM4.00005 [invited].

“Etching reactions by polyatomic ion containing fluorine atoms,” Tomoko Ito, Kazuhiro Karahashi,
Takuya Hirohashi, Junichi Hashimoto, Mitsuhiro Omura, Hisataka Hayashi, Satoshi Hamaguchi, in
the Proceedings of the 40" international symposium on dry process DPS2018 (Nov. 13-15, 2018,
Toyoda Auditorium, Nagoya University, Nagoya, Aichi, Japan) P-3, pp.57-58.

“Molecular Dynamics Simulation of Nanometer-Scale Hole Etching of SiO, with Carbon Masks,”
Charisse Marie D. Cagomoc, Michiro Isobe, Kazuhiro Karahashi, Takuya Hirohashi, Junichi
Hashimoto, Mitsuhiro Omura, Hisataka Hayashi, and Satoshi Hamaguchi, in the Proceedings of the
40" International Symposium on Dry Process DPS2018 (Nov. 13-15, 2018, Toyoda Auditorium,
Nagoya University, Nagoya, Aichi, Japan) P-11. pp. 73-74.

“Role of F ions on high-speed etching of Si-based substrates,” Erin Joy Tinacba, Koichiro Ueda,
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Michiro Isobe, Kazuhiro Karahashi, and Satoshi Hamaguchi, in the Proceedings of the 40"
international symposium on dry process DPS2018 (Nov. 13-15, 2018, Toyoda Auditorium, Nagoya
University, Nagoya, Aichi, Japan) P-15, pp.81-82.

“General scaling of sputtering yields; molecular dynamics study of Lennard-Jones systems,” Nicolas
Mauchamp, Michiro Isobe, Satoshi Hamaguchi, in the Proceedings of the 40" international
symposium on dry process DPS2018 (Nov. 13-15, 2018, Toyoda Auditorium, Nagoya University,
Nagoya, Aichi, Japan) P-31, pp.113-114.

“The mechanism of hexafluoroacetylacetone (HFAC) interaction with Ni and NiO surfaces in atomic
layer etching (ALE) of magnetic films by organic molecules,” Abdulrahman Basher, Michiro Isobe,
Tomoko Ito, Masato Kiuchi, Takae Takeuchi, Kazuhiro Karahashi, Ikutaro Hamada, Yoshitada
Morikawa, and Satoshi Hamaguchi, in the Proceedings of the 40" international symposium on dry
process DPS2018 (Nov. 13-15, 2018, Toyoda Auditorium, Nagoya University, Nagoya, Aichi, Japan)
G2, pp. 287-288.

“Plasma Surface Functionalization of Biocompatible Materials,” Anjar Anggraini Harumningtyas,
Tomoko Ito, Satoshi Sugimoto, Satoshi Hamaguchi, 3rd CEITEC Nano User Meeting, Brno, Czech
Republic.

“Particle Simulation of Atmospheric Pressure transient discharges including VUV Photon
Transport,” Zoltan Donko, Satoshi Hamaguchi, Timo Gans, in the Proceedings of the
22" Symposium on Applications of Plasma Processes (SAPP XXII) and the 11" EU-Japan Joint
Symposium on Plasma Processing (Jan. 18-24, 2019, Hotel Sorea TRIGAN, Strbské Pleso,
Slovakia) TL-01 pp.78-82.

“Surface reactions of atomic layer etching processes,” Satoshi Hamaguchi, Yuki Okada, Shunpei
Shigeno, Michiro Isobe, Tomoko Ito, and Kazuhiro Karahashi, in the Proceedings of the
22" Symposium on Applications of Plasma Processes (SAPP XXII) and the 11" EU-Japan Joint
Symposium on Plasma Processing (Jan. 18-24, 2019, Hotel Sorea TRIGAN, Strbské Pleso,
Slovakia) TL-06, pp. 100-103.

“The interaction between hexafluoroacetylacetone (hfac) with nickel and nickel oxide surfaces for
atomic layer etching (ALE) applications,” Abdulrahman Basher, Michiro Isobe, Tomoko Ito, Masato
Kiuchi, Takae Takeuchi, Kazuhiro Karahashi, and Satoshi Hamaguchi, in the Proceedings of the
22" Symposium on Applications of Plasma Processes (SAPP XXII) and the 11" EU-Japan Joint
Symposium on Plasma Processing (Jan. 18-24, 2019, Hotel Sorea TRIGAN, Strbské Pleso,
Slovakia) TL-11. pp. 122-125.

“Development of osteogenic artificial bone with plasma technology,” Joe Kodama, Ryota Chijimatsu,
Yuichiro Ukon, Junichi Kushioka, Kunihiko Hashimoto, Hiroyuki Ishiguro, Rintaro Okada, Daisuke
Tateiwa, Hiroyuki Tsukazaki, Takashi Kamatani, Shota Takenaka, Takahiro Makino, Yusuke Sakai,
Satoshi Hamaguchi, and Takashi Kaito, Orthopaedic Research Society (ORS) Annual Meeting (Feb,
2-5, 2019, Austin Convention Center, Austin, TX) P-2189.
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Takashi Kaito, Chieko Asamori, Miroslav Michlicek, David Necas, Lenka Zajickova, Satoshi
Hamaguchi, 66th JSAP Spring Meeting 2019 (March 9 — 12, 2019, Tokyo Institute of Technology;,
Ookayama Campus, Tokyo, Japan) 9p-W241-9.
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Marie D. Cagomoc, Michiro Isobe, and Satoshi Hamaguchi, 66th JSAP Spring Meeting 2019
(March 9 — 12, 2019, Tokyo Institute of Technology, Ookayama Campus, Tokyo, Japan)
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(23) “Molecular dynamics simulation of SiO; etching by NF.* and C,Fs* ions,” Erin Joy Tinacha |,
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Hamaguchi, Chap. 2.9, Plasma Medical Science (ed. Shinya Toyokuni, Masaru Hori, Yuzuru Ikehara,
and Fumitaka Kikkawa, Academic Press, Elsevier, London 2018) pp. 100 - 107.

(2) “Molecular Dissection of Biological Effects for Mouse Embryonic Stem Cells Differentiation
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and Fumitaka Kikkawa, Academic Press, Elsevier, London 2018). pp. 353-359.
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(1) *“A Proposal of Remedies for Oral Diseases Caused by Candida: A MiniReview”, Tomoko Ohshima,
Satoshi Ikawa, Katsuhisa Kitano, Nobuko Maeda, Front. Microbiol., Vol. 9, 1522 (2018).

(2) “Investigation of a novel sterilization method for biofilms formed on titanium surfaces”, Rei Nagao,
Daisuke Esaki, Yukie Shibata, Satoshi lkawa, Katsuhisa Kitano, Yasunori Ayukawa, Yasuyuki
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Matsushita, Masaaki Matsuzaki, Kiyoshi Koyano, Dental Materials Journal, (2019). (in publish)
“Propagation of plasma bullet in impurity-controlled working gas: from standard to ultrapure
atmospheric pressure plasma”, Takumi Hada, Toshiki Ikeda, Mika Yoshida, Katsuhisa Kitano, Kei
Shinada, Mitsutoshi Aramaki, Plasma and Fusion Research, Vol. 14, 3406068 (2019). (in publish)
“Plasma disinfection via the reduced-pH method using an ex vivo porcine contaminated skin model”,
Takashi Yokoyama, Satoshi Ikawa, Katsuhisa Kitano, Journal of Physics D: Applied Physics, (2019).
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effective and safe disinfection”, Katsuhisa Kitano, Satoshi lkawa, Yoichi Nakashima, Atsushi Tani,
The 7th International Conference on Advanced Plasma Technologies (ICAPT-7), Hue, Vietnam, Feb.
24- Mar. 1 (2019). (Invited talk)

“Chemical kinetics of the sterilization by peroxynitric acid (HOONO,) in plasma-treated water”, K.
Kitano, S. lkawa, Y. Nakashima, Y. Kawashima, T. Yokoyama, A. Tani, The 71st Gaseous
Electronics Conference (GEC), Portland, USA, Nov. 5-9 (2018)

“Propagation of plasma bullet in impurity-controlled working gas: from standard to ultrapure
atmospheric pressure plasma”, Takumi Hada, Toshiki Ikeda, Mika Yoshida, Katsuhisa Kitano, Kei
Shinada, Mitsutoshi Aramaki, The 27th International Toki Conference on Plasma and Fusion
Research & The 13th Asia Pacific Plasma Theory Conference, Ceratopia Toki, Gifu, Japan, Nov.
19-22 (2018).

“Bactericidal property of peroxynitric acid (HOONO) in cryo-preserved plasma-treated water with
the reduced-pH method for effective and safety disinfection”, K. Kitano, S. Ikawa, Y. Nakashima, Y.
Kawashima, A. Tani, 7th International Conference on Plasma Medicine (ICPM-7), Drexel University,
Philadelphia, USA, June 17-22 (2018).

“Effective and safe plasma disinfection on contaminated skin model using porcine skin tissue by the
reduced-pH method”, T. Yokoyama, S. Ikawa, K. Kitano, 7th International Conference on Plasma
Medicine (ICPM-7), Drexel University, Philadelphia, USA, June 17-22 (2018).
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(2) *Olefin Metathesis Catalysts Embedded in b-barrel Proteins: Creating Artificial Metalloproteins for
Olefin Metathesis”, Daniel F. Sauer, Johannes Schiffels, Takashi Hayashi, Ulrich Schwaneberg and
Jun Okuda, Beilstein, J. Org. Chem., 2018, 14, 2861-1871.

(3) “Myoglobin Derivatives Reconstituted with Modified Metal Porphyrinoids as Structural and
Funcitonal Modelts of the Cytochrome P450 Enzymes”, Takashi Hayashi and Koji Oochora, In
Dioxygen-dependent Heme Enzymes, Eds. Masao Ikeda-Saito and Emma Raven, Royal Society of
Chemistry, Cambridge, 2018, 63-78.
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The Best Student Paper Award, 2018, “Effective and safe plasma disinfection on contaminated skin
model using porcine skin tissue by the reduced-pH method”, T. Yokoyama, S. Ikawa, K. Kitano, 7th
International Conference on Plasma Medicine (ICPM-7), Drexel University, Philadelphia, USA,
June 17-22 (2018).

27th International Liquid Crystal Conference (ILCC 2018), ILCC-Kyoto Poster Award, “Selective
crystal growth in bar-coated thin film of polymorphic alkyl-substituted phthalocyanine”, Mitsuhiro
Nakatani, Yuta Yabuuchi, Ryo Ishiura, Masashi Ohmori, Genya Uzurano, Shusaku Nagano, Akihiko
Fujii, and Masanori Ozaki, 2018/7.

JACM Computational Mechanics Award, Yoji Shibutani, (2018.07.25)

N AR AKX —H : Tth International Conference on Microelectronics and Plasma Technology
(ICMAP 2018; 24-28 July, 2018, Songdo Convensia, Incheon, Korea.), C.M.D. Cagomoc (3% i & it
TR AR FEER MY e SOGRR RH40 ), 2018/7/28

NRA NRAZ — « Fef®EHE - 5th International Atomic Layer Etching Workshop (ALE 2018:
July 29-August 1, 2018, Songdo Convensia, Incheon, Korea), A. H. Basher (3¢ i 5 it il #15% -4
JEERPY S RS ER N7 E), 2018/8/1

DV-Xo WFZEthe 5 12 mISEE, [HITI U O COBEIREGFE] R E#EESICED
DV-Xo EO ¥ K iEH), KEFEME (2018 4-8 H 8 H).

H AR AL 25 SCE A BT (a43BF), “Planar optics with patterned chiral liquid crystals”, /)&
S, E WG, RIRPRER, 2018/9.

7th Workshop on Liquid Crystals for Photonics (WLCP2018), Distinguished Student Presentation
Award, “Electro-optic properties of polymerized cholesteric liquid crystal microparticles in liquid
crystal hosts”, Koki Imamura, Yuto Iwata, Hiroyuki Yoshida and Masanori Ozaki, 2018/9.

NRA FRAKX—HE :3rd CEITEC Nano User Meeting (29 Nov. 2019, CEITEC, Brno, Czech
Republic), A. A. Harumningtyas (35 ifi SChis il SR & I FEE0 Y 2R i SO E 50 ), 2018/11/29.
55 31 [B] H AR A B R el B, THE{K Micromorphich (K013 v il
B LRAT - HRPTORERYE], B4 5 (2019.02.20)

5% 66 [FS A EL PR FETLITEBE S Poster Award, [7'7 X~ il il TSR 5 O BUG
WA 7R B ), AEBRRSAC. IR, G —. MlE s, AL, (2019/3/9-12)

78



N 4 (AT - FRTHE DAL

R 308% FERE
R 308% AN IEA
FriE 8% Donko, Zoltan
FrEMEZd= Zajickova, Lenka
FHERFTE B Mttt Tt
FHERFE B & fm AR
FHERFTE B i B
FHERFTE B ERE
FHEAFTE B EoL AR
FHEBATIRE ZhV NI OS5
A~z RE A+
B b il
EC RN e A
H~WIFER Kutasi, Kinga
H~WIFTER Vasquez, Magdaleno R. Jr.
H~WIFTER Dinh, Van An
AW R Slot, Wouter
FEIE FEL AR 2 PN S S
IRIE S £E E=

K =] KR X

K =] At
Hhtrrite & PN AN

79



TIIvITHA UHEEZ—
T==a7 VAR —F Vol6
YERK 30 (2018) 4REE

SRIITEE S AT

PN TN e AR G Sl )
T I I THAL MR Z—
T 565-0871 BRI T 11 i 2-1
http://www.camt.eng.osaka-u.ac.jp/







I—?Eﬁ%ﬂﬂﬁ o -
Ph=vo5r5 1>
Rzt ~57—

Center for Atomic and Molecular Technologies




	アトミックデザイン研究センター アニュアルレポート平成30年度
	目次
	巻頭言「思いつき」
	平成30年度組織
	平成30年度研究成果
	量子設計研究部門
	量子表面構造設計分野(1)
	量子表面構造設計分野(2)
	量子表面構造設計分野(3)
	量子機能材料設計分野
	機能デバイス設計分野(1)
	機能デバイス設計分野(2)
	機能デバイス設計分野(3)

	表面反応制御設計研究部門
	表面反応設計分野
	プラズマ物性設計分野
	プラズマ応用設計分野
	環境反応設計分野

	材料・構造・機能設計研究部門
	コンポジット材料設計分野(1)
	コンポジット材料設計分野(2)
	機能分子材料設計分野(1)
	機能分子材料設計分野(2)
	分子集積設計分野(1)
	分子集積設計分野(2)


	センター関連研究集会・刊行物等
	研究業績一覧
	量子設計研究部門　
	量子表面構造設計分野
	量子機能材料設計分野
	機能デバイス設計分野

	表面反応制御設計研究部門
	表面反応設計分野
	プラズマ物性設計分野
	プラズマ応用設計分野
	環境反応設計分野

	材料・構造・機能設計研究部門
	コンポジット材料設計分野
	機能分子材料設計分野
	分子集積設計分野


	受賞一覧
	職員名簿



