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Development of laser-assisted inkjet printing technology

— Wiring technology to achieve high throughput and fine patterning simultaneously —

Akito Endo* and Jun Akedo

A new processing technology that can be easily adapted to various circuit designs and production in small lots has been requested for
implementation into electronic device manufacturing where low cost device fabrication on large area is required. We have developed a
laser-assisted inkjet printing technology which can achieve high throughput and fine patterning simultaneously. To realize fine patterning
with low resistivity, ejected ink-droplets have been dried by laser irradiation to suppress expansion on a substrate, a problem often
observed in a conventional inkjet process. Drawing of fine wiring with aspect ratio of 1 or above with line width of 10 um or less has been
achieved using this new approach. This paper describes the flow of R&D from needs-driven target setting, process to overcome tasks, to

achievement of the laser assisted inkjet printing technology.

Keywords : Ink-jet printing, throughput, fine pattern, wiring technology, low cost
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Formation of research strategy and synthetic research
evaluation based on the strategy

— Toward research program evaluation as a creative activity —

Naoto Kobayashi' *, Osamu Nakamura® and Kenta Ooi’

Formation of research strategy, and synthetic research evaluation based on the proposed strategy have been considered. The importance
of a setup of targets and a scenario of the research program to achieve the targets as a part of strategy formation, and the importance of
research evaluation consistent with the research strategy are emphasized. Research evaluation should be performed in three aspects — the
research progress, the research depth and the research phase. In the individual evaluation aspect, comparison of the research performance
with the research strategy framework is essential and synthetic evaluation appropriately composed of deductive inference, inductive
inference and abductive inference is recommended. To make the final integrated evaluation, the synthetic method is very crucial.
Examples of research unit evaluation at AIST, and the research strategy formation and evaluation of public research organizations in
Nagasaki prefecture are compared with the synthetic evaluation method. The method is thought to be a creative activity that can contribute
to extract the value of research and accelerate the future evolution of research programs.

Keywords : Research strategy formation, research program construction, synthetic research evaluation, abductive inference, reflection
and chain of evaluation, logic model
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Development and release of a spectral database for organic compounds

— Key to the continual services and success of a large-scale database —
Takeshi Saito* and Shinich Kinugasa

The research activities of spectral database for organic compounds (SDBS) in AIST started in 1982. Since then, many parts of research
activities have changed while the other parts have remained unchanged for almost 30 years. The unchanged parts since the start of this project
are the two principles that the spectral data with high authenticity should be compiled in the database as the standard data and that several
kinds of different spectra should be compiled for each compound, and the concept that compounds used commonly in industries and societies
are object of compilation. On the other hand, the computer system used for database management and the ways for data release have changed
completely over time. After the data have come to be opened to the public through the Internet, we have started to take considerations of
comments, requests and indications from users. SDBS has had innumerable Internet accesses from many researchers, engineers, educators
and students from all over the world. In this paper, the total framework, the structure of the database, the method for its data compilation and
the ways to release the data to the public are described with analysis and clues of long time continuance and success of SDBS activities.

Keywords : Spectrum, database, nuclear magnetic resonance, infrared, mass, chemical information, web

1 FUsIC organic compounds, SDBS) B¢ 1982 412 IH L3ERA

LA WEDEEDOE N IHT A, EFER I L OMR
DNAWALRBGHTERINT WD, L) bIF bSO
FCHREAILIE RS Pv, (G AT IV, BB
FEREANR MVEEIIERILEWEZFRETAH720DF /)T
RN ERTD B0 FBALEW DOBIZE R E O R A
ILEMDOGITEFALE N Z LT B LB LB TL LD
ART PVOPE LR HBITDNT VL, —#IZ, WEL
TRICANRT M T =5 ZBREANRT PV T =5 LG5
CEIZEBEER, ROBEMEI SN EO—DTH
bo ZOFBRIIESHBONTEY, Z0L) RiElET—5
BLUIZDOF =5 _R—AD L3R ENT R E

B AIEZE AT (ERRAE) (B2 ARILEY
DAY IV 5 —F X—2Z (Spectral DataBase System for

bio7ay s e LT OE#EART VT —5E LTEH
POENTF =7 2 W52, @ 1 FEOLEWIIHLT
BHHFDOANR MV TF—=F 2 NFHTHT L, OTOEHAR
I PELUTHIEENT . WK 6 FEDOARS MY, 7%
bbb MS (HEARY V), PC NMR (3% 13 HRE5 I 2
~RZMV), 'H NMR OKEBREEIEB AR ML), IR (RS
536 ANZ ML) Raman (5 V43 6A%7 ML) & ESR (B
TARE VG ARY V) OF =5 ZWEATH O BT 52
Lé, ZOMEWOIEMREME 75 ENIERMLNAET
o, WIZEEEIZ B LTS 30 SEIL AR AT
Raman & ESR &7 =% O HIEL, BETIE. MS,

IR, "H NMR & C NMR O 4 #0227 ML DY & fkfe
L. b ULAWBIAEHE AROTB 1T oTW»5 P,

FESEFAMASEWIZEAT  FHERERIZERM T 305-8563 > ULl MER 1-1-1 HRE 3
National Metrology Institute of Japan, AIST Tsukuba Central 3, 1-1-1 Umezono, Tsukuba 305-8563, Japan  * E-mail: takeshi.saito@aist.go.jp

Original manuscript received August 10, 2010, Revisions received October 12, 2010, Accepted November 2, 2010

Synthesiology Vol.4 No.l pp.26-35 (Nov. 2011)



WFZER S : ARG DARY MV T —F R—ADRIELE AR —E A (FBETA)

1997 SEICIHTEH M BEO7a Y2 s Pk 4 v 5 —
Fy hBHLIT 2T TOF— 58 ZBIEL 72, 2010
E4ABETARALTWET =513, LEWEORED
33000 HED. TNEFNDARY MLOBEEEIZH 11
IRTEBNTH AN, AT MVOREIZR 10 HTH 5o
BAEDERALE WM ARY MV F—FRN=2E 72T TT o %
AL T =W =D E2HHETH L, T—F A%
PG LCUR, £ 25—y FCTELDT 7 AZRHTEY.,
MW IEMIIHOPY =Y 2—=2510 HFZ2 82,
FERBEAS A B LT 5 [WFFEEH A 7 — 4 X—2Z (RIO-
DB) | OWC, 77 AR BEERRATEL, 2009 4EEEE
WCABLLRIEN 35—V ¥ a—%itsk L7, SEENTY
L ABOWEREZR 212, AL TWBEAXRZ MVBOIHER
#H 312, ZNFIURLIZ, #H&EIIBITAA VI —%v bD
FHOIEKE, ZOF—=FX=2ADBAED FIZED,
T2 2RI IO 10 AEMIBEE LN ZRLTWS, Z
NODARY MVF—5 %, HEEP, EEC 520
MESEAFIH L2 E VW) EHRIIHZ TR E. 77— "—

Raman (SYY8HINI M)
3575#%

ESR (BFREVHIEARI ML)
1999 #

MS (EEZ~ ML)
24 454 4

3C NMR
(°C BHETHIBART ML)
13457 %

H NMR
OH RIS IB XY ML)
15 218 ¢

IR GRADHARIBIL)
52 132 #%

1 2010 4 4 HBUECHEBNABRILEWARZ VT —%
NR—2Z (SDBS) IZBWTYz TR LTWAHARYZ MLDOEE
VN

50

40 -

30 1

20 -

FORIR—IE1—¥ (BH)

1997 1999 2001 2003 2005 2007 2009

FE

X2 FERWOABALEWARY MLF—FR—2A (SDBS) D
Y 2T RABLROEEN T 7 AR—V ¥ 2—FOHH

Synthesiology Vol.4 No.l (2011)

ADHIZH B IR L TN S =W —d 5,

CDOF—=IR=ADOMFEDO T F )+ %K 41TRT, 22
WZIE T R—REBR T LML OEFEFHL, Th
LT = R—AD TR EThH LA, RERRTE
BV, AL DL RBRIZH 20 2R LT b
HCT—IR—ADBHII Yo TEEL L ERLRL
oo TNLOERZLEDLIHE LI, ZOTHEA
D BEOFE TR T 5,

2 F—HIN—AD\BE
2.1 F—IRN—ADEXBEDEEH
DT = R=RE—2DLEWT LTHBOMEH D
AR M T = HHETE DGR E o720 TNEFET
5729012, 5 ITRTIINALEWEHE 6 TR DAY
MUVIE#Z I ER L 727 — F R=2AZ MOE L. LA
T — 7 N—=2%2 LTk E A L7,
COE¥ERTEICAT I 72012, F— ¥ N—2 L OB
TRV DOEBOEEF L MM L7z Thbb, &

107 A

106 A

105 A

104 A

108 -j

102 A T T T T

REANRYT MVERE (F)

2005 2006 2007 2008 2009
FE

i
2
4
N
i
[z
N
q
=

{LEYIER
AN BVIER
T=IDANY—=IL
{EEamER
ANY MVDEZE
NG BVAIEREE
AR NVEHTi V2T L
{LEYDIEE
ANY BV DiEE
SEB & DiEEHE
ARG BVRBERZR
T—5 DIRZEHERE
T =5 BDERE
TSI
t5e - BIRELAH]
A—Y =3

|
i
|

A—Y—[CERLTRIAENS
BREFREINRT MU
BRILEYANRT MLT—5
N—2DEEEER

S

Ed

BRER RELIEYFTUF

X4 AEILAWARY PLF—FX—2Z (SDBS) DL
BD7z00D T F Y F

BFER



Wi - ARALE W DARY PV F—F R—Z DRI E AT —E 2 (FFHEED)

KB L THERZONBE v T, BUSFLI-KARY ML
R LTHZON AR MVEHF FE, €DHIHLT—%
N=ABFHFEINTZBDICHEZEN B AR MVa—F, %
L&t Lchzon s SDBS ILEE S (Zo7—%
N—ANTIZHIZ SDBS H o & IFENTW2S) Thb, A
~RZPMVa—FiE, MS, IR, "C NMR & 'H NMR Thil%
WWEHLTEY., #NENho/tEWHERPL AR MUV T —
FIEMV L2 TF— Iy N—2 L LTSI LB RETH
Bo TNOHDFEFIHIGL7ALEWIERRL AT MVIEH
BIL—YaF VT —IRN—ADBETHEHLTEY, B
TOVEEDTNRHIATZ S L)L 72,

FEALEWC A 72 SDBS L& F 2R L7z2 L
X, ZOTFT—IR—ADETH b, TOFFITHL Ll
HEYWOEMEFE T TIERL, TORHIEST, F—FR—
AOHTALEWTEEEY —DDTFT—FRXR=ZE L TARY MV
F= I R=ZPSMLEE DT, FRAEEA W HEE 2
D, BIETOHHZILEWEHRELTCIDT—FR—2AD
@M%T%kbfwéo:@W%%&ﬁBSﬂA%ﬁ%%
R L7728 5020E, BBl BRI SB AT I 2 iF e %
ﬁofwfﬁX7U7F7774~T—7§Eﬁ\%ﬂf—
Y ZB%. NMR 77—/ EHARFTOITIERBRD
HY, TRIDF—IN—ADHAREREDFFIFICL LD
MBOBERED DY, ZDOZ D30 AL 72o72BAETH
AT 2T —F R—AZWEEL L2 E 2 b5,

ZDF = R=A TR TR CERTDBATLIALEWIC
U CTHEBICARZ MVllEZ LT =y 20§52 8%
FHIE L7ze AFRL7ALEMORFERTLICHAEDFE ST
HoHE FaifhLize —7. SDBSALAWF S LA

fLamEHE

SDBS{t&YES

I Iy <
L&Y CASES 2FR
DB DB £FEDB

CTHNMA

ART b

MS 13CNMR IR
DB DB DB

HNMRZ’\QI\”I
— — = :(/\9 b
Es ]%Ji/\v _J 5_7DB

X5 HEALAEWARY MVF—F~_R—Z (SDBS) DHixE
X¥ o> SDBS 12id. /L&MW FHF T TH 5 SDBSILEMTFE L. 20
AW O TLHERENLFEINTVDE, ZRENDANRY MV F—¥
R=2%LELTIH NMR 7= RX—=2DOME%E /R L1z TXTD
EHE. SDBSALEWH/RSZAMLALI L =Y aFVF—FR—AT
RO shTnsb,

[E ettt

WS AEADEFE T THHIEND, HAH 7RI
ATV BILE WA TIBEIN AL W E R UALA
WTHHNEI D ﬂﬁ%ﬁb%%ﬁ%b i RoE oY (#ey
We—H L eh o728 a0 AH L SDBS {ba &5
%H%Ltom%%ﬁ#%<&#otm%@%ﬁﬁi_®
EEIS T EREER DT R o7z Bbads, Th
D ORISR ESAEL L2 LIELIED -
720 SHHIIRAMEEWZNFEL, Ly bRIELMER
R VALEW DI L OREE D &) BHE 2 o 72 B
BwTd, LGS LTEAOFZE2HGTHI I3
VLR AT DIEEL LD, EbFEN I E
179 BBEVED D B 72012, AXRZ MVIEZ DL D L) 57
HERHEZERTE)ICR>T Vol ZORERFIL,
RO ) —A% AR MDVlllE, I, FRC XD £ <
PRI 572012, SDBSALEWH 5 ORI EE LT £
<®RA%m%ﬁawgﬂm$%ﬁo%#% F— -

I TICB RSN T WD FEDLH D L) HIEATR S
N7z EIZO A, BHEOGELFE HIFERM % E I
MRS A RNEM L2 SHICEY, 1EEO-EHET
Z el ﬁBSwA%ﬁv%ﬁﬁTét \ZHJE o) Hi P
RPREL L 572723 ThL T— I R=ADILEWE ik
W%#H@u&b%“@%%ﬁ@ﬁﬁ#i%¢«&oto
2.2 F—INR—ADERAETSYRNI+—LEEICEL
TO¥IiR

BTE 140 1980 4L Z D F— 7 N—2A D i F] % KK
¥ a—F THIEL72. ZORAYHA® Windows PC
DI TIH B NEC PC-9800 1) —ZX D F&5¢ Bl # Wi 1 &
EboRnIenbATh, KBTIV Ea—5 THEHZH
LA LIEURTH A, Ll, ZORBaryva—
% (FACOM MSP) IH T 3EHEAM Be D J 1 X 0@ 23
1999 4E 3 HAR TR T L7272, o RAEIa ¥ a—F~
BATT20, HDEVIENYIVABITLTT— Y R—R%
BT B0 BHHVIXGEZ #7350 IRE BNz,
COWERTRZEIE T — 7 OE 1T ) ¥ AT 412 Windows
PCAATHILICIE L, FizlcsvarzfmL:
F=F AN —VERFETHZ LI X IEBZ kb L7z 7,
%DV 7 b7 T MS-DOS 5 Windows ~D 778
I ELODPFITHAEE L 2 TR 5 W O R L 8
L7225, SOT— I R—A % & R GDBEEDT T v b7+ —
BT LTI Lz, ZOEEIZRAIaY -2
7ZhboTwieh, BHEDT—IR—AD I BT —FDAT)
REHEMI DAY -V ERHT SIS RE KL
ThHh A9, T—FNES Windows PC TITH )L 722
ETT =Y OEMDPHEIEL o720

Synthesiology Vol.4 No.l (2011)



WEaS - ARILAWDARY PV F—F R=ADHFEE A —E 2 (FEIED)

3 I&KETHT—YDER
3.1 {EEMDFEIRDEE

DT —=FR=RIL, LA TILE YR 2 D 534112
A5 e SQHEITHELZDDTH B720, ZLDAD
BT 2GRS A O ARY MV T — 8 2 U
THIELEL, V2T TAMLTWAT =Y EIIM 1 IR
L7255 BBV S o/ AR MV T =4 %<
D\ W IHE L 72 LA WL IR T DX 39,000 A DL 112
%%

ZDHBE, 10,000 ALL EORIEIIH FAL T3S
HAPSEETRAESINZLDTHY, PHELZRERDH
LTI WP SIRESNZDONRDBL V. L5
IR AL O R BLAIE R S S i o 728850 23 B
5 FEHENIC - —DBUTO =2 ML 72
DEVZ D, WIZERFRBY CILF NS 2 T>THlix 1L
EMERHRT DAL, COREFIHIGERIETH L
% ALET BT BB R EEZ LS L AT
FTHIENWTELILIEELIETH 72,

2001 4ELLREIZ Z L 203N L 3 R0 )y 2 rh O s L 721k
BEWMDART MVIEERRIR L7 T hb bkl d %
bOERRMW DAY PVIEIEZNELEETLHZ L
SRR OE R L EZHTH Y, KL THRLIZZD
BEHP LTS, BORENOHLLETF-TBY),
D% b R HFE HIIIUET LG 2 IR 32 g1
HEEEZTWD,

3.2 F—IFE (FIFIT—F) BIROERM

T = F WL DTLREIC 200 % fie b B 72 BN B 76 24
PNATDbNTze FNIEEGELS>TIINRDZETH DA
COTF—=FR=ZF TR COFERPERE T —FE LTIy
Ea—% ETTFIFMELTINE S22 TH S, 1970
FERIE AR DV F =5 R L LT TR0 7 — 5 459
HENTWIz, WET—F1ET V7 MU I P A%
DB I LT ENT W2, T Ea—FDEEOH
BREED 57 V8 MEIZ Lo THIRD —E A HRb L 555 D]
LD, MEAREICR ST L7 s 77— DR
BERTH-72Y, F—=5DF V7 MLIZIZ. NMR Ol
EERHNCE DL, EOURETH—DDANRY MVY7=0HT
DF—F R A Y NTHEEINTEY, 30 FEfioaIra—%
DTAATRARNVEREDOFENEEZLL, TIVINT—
T TOT—FR—2LEKERRWZ5721E T TH S, 4
DT BN BEDO R ¥ 2— 7 PR EERI LT
ML olzbEZE26N5, TOXIBREMTIE, HrDAR
7 IVOUEIZT TR, FNa T —F RX=2{b T 572012
ZZCOWENDH Y, WkT 27— e i/ RIHZS
TREADLETIT) L TEITE, EBIZ 'H NMR

Synthesiology Vol.4 No.l (2011)

DARY MWRY = DWEET =5 &2 7T ML LTI L
7Z2ORMR P THY, BUF LT —F DLE LR DM
ZYIMLTINERT 2 A WD & TT — ¥ Fm & L i
L720 °C NMR Ofllsg 7 — %13, Y—27l% gL L 725k
BE L PEIROMEZIGEL . E— 2B RE o —L > VT
RELTYI 2L —FLTHERL7z IR & Raman 551
72 AR MV D I OFERE T — 5 2 kL . MS IFE s
ZOMEZRINFEL 720 ESR B ARZ MV &2 F V& VALL 72
M MLDT =5 % HN—=T) =¥ TinA->T, HEEE T
VIMELEb Db H o720 'H NMR 121, {LET 7hE R
EUREBEEMM LI AR MV Y 32— a ihe %
Mz 729 ERIICZ>TH5id. NMR IE °C NMR b
'H NMR b AR DY — 2R/ 4 X% 72§ _TO
TIVINT—=F e AR M T =7 LTINSk L 722 & T,
I—HF— I = DEFHERLZEDIRED /A XL NVET
MRTHIENTEDL L) TR o7z, 1997 4EIZIH T Hi
Bed 6 2 TR E AT 5722 813 T TIZIR 7245, BFEY
WZHLDARZ MVDOFIVFIVF—=F 2 LTI h
3, PHENDLARZ MV F—=FDF VI MUKW LT, 7
FuZYER L 7AW LTINS 5 2RIk
Wil ol Bbh b,

3.3 BLEDNSVRICHBIFDEME~NDIEDD

COF—=FR=ADARZ M F—%1%, ESR & 'H
NMR O —FRIZFH LD TERD HAERK L 72 AT MV IEHRAH
HHOERRE, FRELMWDOTRTYFCHlE, ML
F=yENETLH R 2L o720 TRTDARY MVTF—%
LT EICETEZF > TR LTW L 2012zl
ADRDBEENEH S ETH S, 2ol AT
F = DOMWEDOEFEMECR A D LT ABTELT—
FRIFRONTLE ) ZLDARI MV T =52 AT 5
ZE ThRbLERENLEEEDLZLIZT IR ADEE
GRFEO—DOTHbH, ZOHERmEV)RARD O DAl
QLIS ETWLD, Ty TR EIN
SOOEI O EDMEISERET D T —FRX—AD
HFAEBER DD PDIREGMETH L, ZOT—FR—
AT FFEEFT—FE LT EDOHEHMRL, TOLT
W2 2 CRINZZERIIBZ B &V ) Hsl et o7z,

T = F N AN Y 72 5 TANRY MV F—F DS FAVERE
D7D G % D0, ZFOFEDTIIRT, 'H
NMR TR F b7 AF VY52 (TMS) ZALFEY 7 o3k
#ELTHAT A2 TR AR ML o5 fEFE D 1
FAEIZHFIH L72e TMS O¥— 27 23R FL LTV,
ILEWOE— 7 DG RRENELHZTH, 2RENEOR
D70 TIE %L TORBIIRTHEETH L L HWTE
%0 IR AT MVOYGEITIE T/ A AN T LR KE—



FZER S - ARRALG W DARY MV T — ¥ R—AD I L AT —E A (FEE(TA)

TN L, HEVIN=ZATL U HPRELI RSN
ERANRT MVEHIIORHEL Lz, ZOXH kiR, ZFh
ZNDARY MVIE ZH Y L7278 AR E LT
&7z,

34 F—yEROHE

FCSMcillE sz A7 MVid, b EFEME W
LRSI DDARKE L Tze MS A2 MVIiE 3
AEEFRHA L 720 T, ALEWNIIH 358 S fEAT—2 1k
F57:20. b R LR Sz A7 MVELA IR L
TORFEER Lz IRIE Bl ZIEFEARRE O KBr §E#l
B XY a—WEE, FULEW CTORRL5EM4TAXS b
WERE L2720, TNENOLEMETRLEFEEOE VD
DEHERLTZ. PC NMR AXZ MV 'HBEDAY V4
WL BB EMETHR L7220, — DDA LTA
R MV =Dk LT,

"H NMR (2 Uik B oMAagbETH, Ho5h 5
ARG PV D28E —FME T BB ENAKAET %o HH)
BRI H AR MV I b R S 70 05 ] i %
190 MHz TH 205, ORI TDOARY MVAHHET
TR ASR B 2 AL ATV TIE, XD HHZR AT ML AT
BoN5b 400 MHz THIE L 720 FEBEOT—0HL
7ALF Y 7 P EAE U REEEBEFIN LT B2 FEER
TYI2L =ML ARZ MVERTIEDEETH 722 &
Mo, AT PVERMAVIALY Y 7 e A UG ERE
EL, Y32 —FARZ MV EREDL LI LT,

NMR (ZAXRZ DVEHHIIMA T, TNENDAXRT [
AT L CRIB M A5 L7ze 512 'H NMR I HlE 3
LI LS TART MV ONRY = 3D LT L)
5. EEHRMETHLILHEY 7 N RBEREN AL
BARUKTHo72e TNHDOHERDPRTUE, Br kg
JRAWECTHE L7z ARY MVEDRIEANEETH Y, L
V7 EIREEHRIE 'H NMR DARZ MUF—FR—2 &L
ThDAED B EHE VR S,

AR L 7ALE W T2 AT RE R R D £ < 2L
LB L ILEWOMENBMTHIIEH HIT L
BB —2DALEWIH L TR R EHOXIRMEDLN LD
MERTH D, T—FIN—ADHHEREDLITHEL
THMIBTED I, ALEWAHI I TS IE AT RER
B FRL 720
3.5 PETHIANINLOERE

AT MV ONEEIZBIZE 4 W) 6 FFIZOWTIT W, BUE
4 FEECOWTHERE LT WD (X5)0 BIFEL 40 1980
FERICHAICA SN TO o i tic b - 72139
7205, BRI B B FEDOANRT PV T =8 1d 7 —
FR=AZRA L e oze AL 6 DAY MU

UEE D ZE T O Pl 52 26 18 LW FE &\ RAF L7238 IR TH -
T2eEZo6N%, D% Raman & ESR O 7 — 7 £ % fk
FeL % o 72, HAY L0588 LM C & 5 %0E
DOREL— 8D 505 BN L THEINEHHIEORE %
HCThHorz b 8T 5, LIAPHAEIFMMICHIEER
12d Raman AR MV F—F OFEENIERLTED, 20
HTZOTFT = R=AE T35 B8 TETWARWIRDLZ
H%bo —Jiv MS. PC NMR, 'H NMR & IR i& 1980 4EAL;
POBAEICEL T TREBRTHEN DD, ORI, FFIZZ
DT —=FNR=ADVT 27T TREINIZH L IFZ—F —Hh 5D
T2 ZAR Lo THBEMISHFE LRSI TS 2) 6

4 F—HRHEOFEH
41 D1ITILKBDT—IDLH

1997 4RI FERRIE O 7 = 744 b h 5 MS, C NMR &
"H NMR ®ARZ MV F—F OARBEITV, 1T4EENRTIR
L ESR % AR L7z " JL4E1x Raman % £ C 6 Fi H
DARZ M TF =5 AL T VWA, TOTF—FRX—ZAD
v 7% BIE L 72 & &3 NCSA Mosaic % Netscape
Navigator DE) 727 7 I HNREHIFEEN., L DA
DT B FHTEENCEoTWbDOD, T HFAS
HAEICHARTELRERSNTESLT, 797 F0RR
HIAT 570720 T2 T TF—F 2R THICY 5
TIEy ARZ MV I RERIICE IR TS T P EE LR
HTHhotze TOIEDPBARY MLVRILE MO #
R BEDITHRL/PNEIA ZDW G FERIERTHY, 4
¥ —Fy MEFICHEEO D% GIF 7 74 VB % # IR
L7z HREWNTOY =27 7272 A3HEALL TV A28,
PF L EA LIS TE TV ARV RO 22— —2 K
L. BELFREZoOBXEMHAL TV,

H{§F R TH D GIF B TT—2 2 AHT559
—ODOHMETF =y DRI H o720 Thbh, ZOF—
5 R—=ADHINWY T H 5 ERET— 5 # AR IEICS T LE
LR CRIETH o7z BET =251k, BB
ANRY MO FHERAF DB RETH 525, WRFE R
AHIE, ThEBTHEDOEREELZ LD TER YV,
INFE TIHIRE IR O MRS T — 7 2 U35
CLEEHMWE LT R AW S 5722 L D355 hroTW D
DT, F—=F 2 AT B0 72K A TH -
770 GRIE. COXIBRIET 7 ANOR HA#H L2 1
T BAEF— 5 2R L2 27 L TOANRY MVILKEGE
SRS H I EBREE 250

T2 T A PO T =Y REICHIzoT BRHNR—YD
SREERIIEGERRLE L, g, IELLEw 4
B EFETH Y, TOMDTERIIFFHIMAF L o722

Synthesiology Vol.4 No.l (2011)



WEaS - ARILAWDARY PV F—F R=ADHFEE A —E 2 (FEIED)

EDDMRETH o720 WIER, ENLZ—F -~} -2
LT T7RRTHAVEa— Y OF R ENSHAREDY
FITE, 7V —AICHARFECTHMD R R EN M AICL
72

BELERTHoTHLIDF—FR—ATEIF LY N %
WHDIZR LTI, BRI R T % 7 — & N—2
EV oo TI— =D HZX 72 2006 FE05
BHELR TERXSHOF Y SA v hsurtzor—
FR—=ADY) ¥ 75N, FHAHAN IR B O 1L
H)o oy —MeonF—s =MD v &7z
W, HARGERFIH L7z LG i el ks, Bl
DT —F R=ATHEIEM LN TVl 2 s
T5E91CL7z,

YT CTTF—=Y ALz Xy bO—DE LT, AT —
YE-IEMTEXLIEVBITTOND, ARMAY—1 D
T=FREHFTHILET, TRTOLZ—HF—Txt LTl
WSO —C2AZ ML LD feE e olze 2T
LTI =200 XY MY EEREEICHFEOLN
5ZLh, IDDOWALRLRLIFHTH L,

o= 7B LATIE. 1989 SE S v 54 » T, 1991
FEH51E CD-ROM AR IZF =5 ek T ur 0% A
P27 —=N=2AY 7 by M ELTIRFEL. 2D CD-
ROM #t k% R T & 72 3 E B+ A2 1 o 4 5 12—
P—DATHoTe TORETIE, REINIF—F1EH
HIEHFETICNESIN D DIZBEL N, BEHIIZHz-T
RIFETEDLN, T—IOEHRLY 7 by T YUEFE~DORE
B L E72, CD-ROM TRATE §5—if D 1—H—
R LTOADY —E AR E SN S, LA L. MS-DOS
THj< CD-ROM THhi, FRWHEICL72Z & T, BfED
T T AL ER B 2D O OB T&, 2O

HE 14 %

K 16%
B 28 %

ZOfDiE 3 %

b

N
N

Iz s 2Cy
ATE 2% BN 15 %

.net 15 % com 6%

6 2009 HJE 1 HERNCT — I XR—=ANT 7 A LTz —H—
DHIRF AL v DEE

WIRERFELLEWRAL VD9, [.com] & [net] ZHICHEEIL
720 AWNZ, 727 EATICIP 7T RLVAZFHT B4, FAL V4508
ETELD 72T 7R ATLTH b,

Synthesiology Vol.4 No.l (2011)

Lk, BRI ZE R T o722 LIC XD T -5
N—2% WMYNEFTEZ L EHEBL TS, CD-ROM
TORWIE. TOF—IR—2A% 727 TRHATEIZDD
R ENETH /L EZON D,

4.2 I1—Y—-DFthE R HBRELTDERE]

DT —=FR=ADL—H =% N 357212, 2009 4
EDT o An s % E IR CHREHENT L 72 R R 2 X
6 1R L720 RS THHRDONR—T ¥ a—D 9 HEN
LDT7ERIFH 14 % THY, —HikbT 7 AN Eh 5
72D ACKHIR TH 720 BHERT [coml. £y FT—
7%3¥ [net] %, FEHIBICIRZEIN WAL Vid,
A0 2 — R 3N R L7ze HAREINDQ SO T2 &
AL TT 7R ATLDR AL VR ERIL2EZA, HT I
IRL72 XD IR FEDOFLMHEB TH 5 [Lacjpl »HDT7
AR Z L, AV MF—E AR V¥ —Fy MF—E T
TONA FEN AT EN D [nejpls —REED2HD [ co.
ip] BENITHN e TNH O TEMBEREE v b T —
JTUNAT—HEDRAL U pHDT 72 A, —4FEOHRT
H3HESHIR BT EADEh 5726 HDLIFLUTE,
FEMEEII LA o720 = —REENPLOT I LRI,
%L OEMIBHEHLODO—FER B LTBBLRMUEED
TIR AR Dol TOIENS, FEOERAR L F
KEFELRDMEINCT 7 L AT 2B H 52 L8
bhbe Ay NT=rFUNLF—REDLI—F—-DT 7%
AMEAS, AR D> 5 D 2—HF — D7 7 1 A [ & L
LCWbIERb, ky NI =27 70N, F— O 1—H—
BEBFETHLIEPRBIN, &R ELTEZLDY
HIZFHENTWAZ b h o7,

COIHITDT = R=AIE ML —F — I
. EARRATO &9 % AW WFZEE B 235 k52 Ak o %

RyhDO—5

BIFHSE 3 %
SIEER 3% ° zoft 5%

SESEAE 3% 51188 36 %
/] 0

—fMREE 24 %

Ry hD—=oTONMFE 27 %

7 2009 HJE 1ERICT = XR=ZAICEHANPST 72 AL
I—HF—DFR L TEDYGE

B, Ay VT =2 T anNg = R AEBEANE A
MY — 2 EHAAR. BUFRRBE. FhEN [acjpl). [nejpl. [.co.
jp). Torjpls ladjpls .gojp) FxAA VIZHIBLTEY., Zhbst
D [jpl FAALYHHDT7ERARZZDIEPICTED,



FZER S - ARRALG W DARY MV T — ¥ R—AD I L AT —E A (FEE(TA)

HEELLTVD, BT —IRX=RIZLDEREE
Zv TOPPSLEREREDBIRETLHIETZED
NEFIET Do DL BT —F N—ADFER L MEFFIZIL,
L OBREREBPBLEL Y, ZOT—FRX=AbHHT
Fev, L L, F—FRX—2ADOFMHAFITH LT, ZDH
FMEFF ORI A ZRTH L FHTLI LN TED L~
BRESNTLE ) ZOT—FR—AIL, AFE LTH
BCAMTAILET, EERIDLID, ARZMVTF—%
DFHEEFETIANDELE DAL AE 52 5%
FHEHo>TVE, WHTRHTLIET, BELDMHED
T R—AREFIA T2 TA T 29T FTITART MU
WEACEGH OB THH T2 LA TE, ThIZEoT
LMD AR IR EN D, Thabb, ZOF—FN—
Al FEEER L Z LML L CoBEE R LTW5,
S5, EBICRFED S OF MDA ENTIZEAED 36 %d
B2, BEFHRWHMEERHIARZ MVEFIH L2 WE
DR EZ L FELN L L91C. ENIFTARS MLF
MRBEOHB B DN TEY, HEERITKEEHBL
TWAZENbh b,

4.3 A—Y—HhSDIXY DX}

F=IR=2F R L7228 ) 2= F =2 5135 LD
IAYIPA=NTHFELN D, WFEEOLULFHLDOIET
MDD TSI N D05, ZOF—FN=2 LRI
WAHY T I— W= ZHEEMDNRTEY), 2—F =585
NLFHMORND =D AR NCH D, T—HF =050
IRAYMEREBICZITIED, ZNEHEHLTWZ &7~
¥ R=ADEHOTT I EE RS, SHICHEIEL20
ICEEZLEZT0D,

TA Y MIFHFFE OHRE. 2 L CHAN Y 2 B MR 454
WHEN D, B#OXA—LHERE, REDFNSE
RaEB5M4T6N 5,

B 2 F54813 NMR %R o g, e S o
SN D Do HMAREECOIRMEZ T 2L &, T
CIZEDTF—3 DL T L, COEBTI—F—050D
FRHIR T B AT E LR VEAITIE, AT PV EFR
ETHILLDH Do AT MV T —5 ZFREA L72R R, 12—
PF—DIAAYMFIELWEEZ LN DAL, $<CIBIE
#1790 T T TRILTWAET =¥ R=ZAD WML LW
LRI L 723 A1, Rl LTz = — 1T LTt
MaATo72 ETZDOWHRO A% MBS 50 FFIlEICIEH
CALEW 2T RER ) AT LTHIBLTWAD, ZRAT
XV AIREFOTFT = ER) T IF 522035,

I—HF =060, 77 TRFALTWSEARY MVOH
%, $7%bb GIF 7 74 VOO ERA~D R
FTAHHFIEEERBEIFAHLTL S22 X)L T

o WTNDIARAV IS, TOF—=FR=ZATAHALTNVS
F= Y DEDPHERENT VB ED—DDHN L EZTE
D, 5HRELIDEIHIAAY MM LTRBICHIETE S
R ZHEFF LT WS e EEE E 2 5,

TR AT DN S EERENS DT 7 A% n
CERIRLIH, BB FEITHEICHNLEWDANRS b
vy H5I2TH NMR BT A WEHbEIELIED D 5,
IS DALE PN ILIG W A% 90 MHz TllE Sh 7z
'H NMR A% \WA%, BURIZXYEIL 72 400 MHz Of5#Hi3
MR B ZEDVEGHRLETHS),

5 F&H

1982 4EICHESEZ BIIR L CLLR, BRI OARILEm O
ARY MV TF—=F R=AFZNFE TIZ 3 OKE R PARRAT
e o7z AR IO b S 22 1R I T e Y
AL B FOBOIDOTFT—FR—AZL STHEER
FHfHr %27 o7z0 82 7 7AMEEHL, KA
AV 2= PR TERL L ST BDT =R =V A
AT ADFEI AR L 720 KEIA V¥ 2—5 TIRFIHT
ELol/NLE~OIB b M S, ALEWHHR 5T
KEFEOKE LOREDF I TN,

FHH O 3T H 2D, 2001 4E I T3 AMr B A
TAETESAMTIFERT 2 5 BEARH AR A D o 72, B &
HEBUEDAS v 7 &l b LR EID BT 570 il T
DT —=FR=ZAD728HD MS, NMR = IR D% % 5
L7z0 AT MVEEZH 2 GBI LT E 72 AR MV L0
A5y T ALEWTEEEZEMTLAY v 7 LEBILEE
FUCICL7ze SOOI RERBEEZFICANIZEIZED, Wl
TEARY MG - 1ALE W R FEE T MON IO
WCHERRR M & T AT O S ST REE 22 D ABATHTO
ARY PVIEHOBER R, ZZhSAMHOT—7 %155
T2ODNET — 7Y — VB REESELIENTE,
77 TIIMBRFEORBBILIREIT-oTETEY, EERD
I—HF—IZHEHT. YT AR LS THE~NDOFHNS
{lpo722 8T, INFTLRL LT =5 IEDT§THEIRE
FTHZELMENI R -oTE, —BINAXRZ ML, FRIC'H
NMR 1EHOEH TH %,

7= F R=AZERGNI) TR A5 R
T = F R=ADIGENI ) V722 DI FHIFTH ARV
2T COMZEE O MU 32 85 DXL H -
7o DS, MBI RIGE R REE Lze ZOT—F X=X
727 TEHELDI—F—IIHFINTEY., FEIPHLHZ
EOMBEMN LR EZ I ON BN TH L. L%
EHIREATM IR E 2D, = —ICUELEEN LT —F R~
AR LD, ZOF—FR=AHFEMHIIb25

Synthesiology Vol.4 No.l (2011)



Wi - ARALE W DARY PV F—F R—ZDBIEE AT —E 2 (FFHEED)

B 2T 2 2LV TELERD—DOTH b, BNz
BIFROH T, FBEEOEWT — 7 R—2DEHE IS Lt
5 EFRT VI ETIE RV, NMR 2612k 5E, 1L
EMHGRL R EE T CHERPICHEEIT)Z L, W
ExHBLT2I L, REMEEOMMES L EMHESH Lo
DIS, 2WICARZ MVERIZLT, #HELTw5 HE PC
DFREEMERT DI L%, FBEEORE VR HRE R
BT HTRELTNDDS, GO R R I 7EH O H2S
VETH D, TNEHBIN»ORIFRINATZ S &) il
HEEWLTHLIENTENE. ZOTF—=FR=2AH KD
REGEREZMZ DL LD IEEZ D,

6 HiEF

WG E) % IR L CLR, £ DAY v 7 D3R4 B
LEWARY MV T — 8 X—Z (SDBS) DFERIZFHH-LT
&2 COTF—FR=AIDhbolz A, ZOWEMED
TEHOBEER LI,

SEN

[1] O. Yamamoto, K. Someno, N. Wasada, ]J. Hiraishi, K.
Hayamizu, K. Tanabe, T. Tamaru and M. Yanagisawa:
An integrated spectral data base system including IR,
MS, 'H-NMR, "C-NMR, ESR and raman spectra, Anal.
Sci., 4, 233-239 (1988).

[2] e ARALAWDANRY MV F— 5 X—R, FEHHF
Today, 7 (1), 36-37 (2007).

[3] http://riodb.ibase.aist.go.jp/index.html(20104£7H30H
1E)

[4] http://riodb0l.ibase.aist.go.jp/sdbs/ (201047 H 30 H I AE)

[5] BEBEE: Fragmentation and Interpretation of Mass
Spectra, WEIEIHE K, B (2010).

[6] /NHE—RB, RN, ¥ HEE: 0o F5HGHEILEY
DINZ FIVAEHT, BRULFRIN, BE (2008).

[7] K. Hayamizu: An input tool by a personal computer
for the NMR Spectral Database (SDBS-NMR), Journal
of Computer Aided Chemistry, 2, 1-10 (2001).

[8] O. Yamamoto, K. Hayamizu and M. Yanagisawa:
Construction of proton nuclear magnetic resonance
database system with full spectral patterns, Anal. Sci.,
4, 347-352 (1988).

[9] O. Yamamoto, K. Hayamizu and M. Yanagisawa:
Construction of proton nuclear magnetic resonance
parameter database system, Anal. Sci., 4, 455-459
(1988).

[10] FAKAT: £ 25— b EDARZ PV F—F RN—2
(SDBS), WEHNEWS, 37, 3 (1995).

[11] AR AL E ) v 7k v 5 — BaibEwEr—5 %
Y AN 7T, CICS] Bulletin, 25 (4), 88 (2007).

[12] 5. A HBALEW DAY PLF— & X—2 SDBS,
CICS]J Bulletin, 25 (4), 99-102 (2007).

[13] “ERACAT, B S, AR, HAREIE, MRES,
P — B ALE W ARY PV F—F N—Z 3 257 A (SDBS)®
T I Y=Y, fEH=2—X, 6 (1), 2 (1988)

[14] FARKRAT, HFIE, B, MR, ANEE—E5: b
BWARG MVT—=F R—=A Y XT L (SDBS)DCD-ROMAR,
WEMINEWS, 9, 6 (1994).

Synthesiology Vol.4 No.l (2011)

HEEIRE
R (ZwnwESH 727 L)

2000 4 T SEHAN BE Wy B 1A 1S H i g
BT, BUE R R w02 e A 2 S0 P R 4k
e S 27 AR AT R, ARILE W DO AN
7 MV F—%&~X—2 (SDBS) D& EALFFEICHE

H1., ek SDBS ##HEL T2, NMR % ‘Y\¢3
U L7562 47> CH ). NEDO 3643 F
JaHIEAE | Cld. NMR 2 R L7 toh e \
ORI, B, NMR 275 b

M OEREALE 2N FIH L7z ST ML —% 7L 2 Rtk 8 iy
B AFZEICID ATV D, ZOMm L TIRARZ R L 72,

L4 F— (BhAE LAVD)

1987 4 T3 HA e b 2= R ilF 72 it AT, BL
AEVEPE ARSI T B A e A0F 2350 1 S v ARV R) 7 40
THEHERFIE R o 50T D5 T AR MR AT % R —
2Ny E TR, T R R R o
ZERIFEICHEE LT B0 2001 AE X ) LA
DARY MV F— 5 ~X—2A (SDBS) O AL
FEICHESE, BISHRIMFIL AR Y MV ZE S LT
Who SO TR AR R L LTS L7z,

BREEDER
ER1 2FMaXV s
aA YN (B KT EESANR AT R LR)

FERRED R L TWAEF—F R—=ZADHT, #HErbn7 sk
ABBED L EBRILEW DO AT P VT — & X—Z (SDBS)
WKCHLT, 7= RX=2fiE. 77— 588 7— 7 AR F R
WBRRENTEBY, RECHAEDLLWIFERLEEZ T T,

ax b NS ESEHAN AR A IESERT)
EMIChsEMoTa Y 27 NI LT, Z0HERED
SE%E. iR, RBEICEZ I T N E T TR ARSDY T L
FLOOLNTWE T, ZOMFEIRE 2 ML ZE A & 8 LhFge
272 B ILHE RN . ERITO X 9 2 AMFZEREICS S
DLOBIEERE L BT, TR T2OKEOT 720D
HZEd, ZOTUV s FOEGERTLIOEEZTT,

S FotR0OJOfETENHEE

IA VM (R RS

T AT T DORN R TSI L CI—F—DERS D ES
NBIFT T FhE - FHNORIR, K- S - 3% —
HEOBIZFOSENRTELZTTTOT, MATEVPHATL &
I Mo

T2, T MEROAR] 2SEBICEFA SN TwET, &1
FEBAAS A & U TR ICIR)E i S 2 15 R AR T
LI ERBMOTEERGBEEZZ TS, BUOEZZTT, 20
BEFFCGERLTWAELITSEE, Yy Fuy—oi@Hxe L
THEOLND EHVWET,

[EESNC: 3 )

T7EABFTIZONVWTIR, TZ7EATHI—F—DER, EHN
I—H—=® (acRcoDLHI%) FAL VLT 7 2 ARN
ZOWTHAZBMLHEAZ M L7z,

MR AR T L Cid, FAZED MV O®E BT T3 5 2
ENREFLWEEZ, A2HOPITH L WEHE LR L Tp—
CADBERICERLE L7



FZER S - ARRALG W DARY MV T — ¥ R—AD I L AT —E A (FEE(TA)

F|R3 T—INR—RICHhHDAEEE
R N )

FERIE DA LA AR NV F— & N— 2 DR & SRS
FTEHIAMNIOWTHVET, F—=FRXR=ZA Y AT L OREE (N —
Foxz7ev 7 box7), MBOAFE WMEOEH 7— 7 D%
ML MEOMER, =Y —3nE 00 b < 8T — ERTHITR
INICEDREDLDTL &9 D%

Bl (R )

PERSFZE I A2 & 2007 4R F TIRIMEE DI ERDF— ¥ X— 2D
JEHEORE. AR MVEHEZEZ v, MS, IR, NMR &, 1k
B YT 2 E 4 20Kl TF— & X— AL E AT
W, LT — 7 ORI ERIF OSSR T — 5 R— 2
(RIODB) Y AF ALYy V=7 (SE) 2% D¢ KIEL
TVwET,

BIEDSARYT M VT — ¥ X— ZADIEEIZhh b - 7B T,
MBI —FH) OEREERL LT, T—FIR—ATY AT A
W% 025 4. ISE 025 %4, 7 — & OMMETERIZ 08 %, F— 5%
PlE 2 —HF— B2 abET025 BREDT VNI —ZHR L,
BHIMET—HEBYSY ) F— I R—ADN—FIITT VAT A
DOREFIZ20 T, V7 M7 ¥ AT A2 150 H. 3o
AT 25 J7 1, i oM AR % B < HEIS 0 B IHFE R 21
DAY TF Y ABEME LTI HH, 7— 5 FHIZ 70 HHEE %
ELTVWET, TOEMI, T—FX—Z2ADOKH%EZHY T2 SE
WL DIFERKEL TWE T2 SIS L TRAEIZITET
ETBYEHA,

R4 M. S, B2E0NS VR

H R S

DOF — & N— A DOREEETIF IR L BEED NS v AHME
KRB ZEEIOMLTHLRRONTVET, ZOF—F X—
ZOHMZ, HOALEWMERET 5720 DFEHEZ X7 bV
Ty oML L, T OBEEEE—ICE L. AT
LIEREMEIITRTHD GERI) AL - FHTE 2 HiPA
WKIRETAHEV) F#HER-EHMLE L, ZDDTF—
7 R— 2 OMFEEE, TORESEN LISk > TR ek
Wi L (ThbLIEMAMERT LV HétE L) | BIH30
EBROBETIE T o RE GHEEOLAY) TELAL, v
IFFETEIALWTL &9 H

@—J. WHOLEW T TR, RETIEZOMLTHIHFHS
NTWD X ICBEREYSE. HAPBEITRD TV L%k %
ILEID AR PV F—=FHRDENTWDL I HIZBVET,
INEDANRY MV F—F R—AERELTAMTLZLIZE
grrEbhiods, BAatRo LI o> 5 AR SN T
WEDTLEIDe TNHDTF—FR=ZAFL—F =L HRT
FHRRRCDH D) BIALET,

@b LTaaRRThWEAE, BEPOKEICARY PUVTF—%
PRERHIE, INE TOERIFOMIS T TIE=— 212K L
THIZAEDLRVWENDYTD Y £7, BERREWEDOZARZ b
F=FR=ZICHLTIE, ZOREEZRREELTETD,
HRENE & BAM A RERIC LT — I N—ABEIRD LN S
IIVICBVETE, COMICHLTERO 4D LI R
rdboTBONLBAIVLET,

[ CEFE )

OERMWIZIE, T—FXR=Z2OMWREME L D EFEEZEL L8
B P REPABCHENTAZENTE o720 b, 5H)
= RIS h 7z - THkBE L 7285 8. LA WE T3, AxX2 b
NVETLO & KRB o2 8 ), TR EBY T,
HANCE R ROT =AY (A2 L7/ 1EE A QWA ALY (B S

NMRIZIRET S &, AXRZ MVTF—F OREIZIE AR b

WENET A2 TR, BEDITH)ZTLLELADOT, [H#)%
ToTWB AN, FEENZEREH TN LT -5 B
FTEDPWEET L, 720 EDPDARY FVIZOWT S5
FINRIZ OB 2 5 OTHEZR KA F L7zds, ok ildt
D DLIZODOTFEDPAIE LT 728 MRE 2 4 2 1517
D—NTHo72eE2bNTT,

@ESES. T, mIE BREWEORAANRY ML - F—F N—
A A3John Wiley & Sonsft25CDEAD L Y T, EEHEDOBR
B HEIR T — ¥ X— Z )'Bio-Radtt 2 St ST E 3, #l
P onTid, ENEICD S E o0 ETHY, Z0X)H) %k
THHEENZARY PVERRVWERVWEST, 20X %0
FHRL TV ERAD, BERLEWICHFINILED D AR
ZINTF—=F B3I bHEHEEZTHNFE T, Z—F—nLHE
THoHRRICHLLERIEUNRVEEZEZTVDLZD, 20O
F— I R=ZATHINSEDARY MVF—F O 27> T
7,

@BIEDMHHITIE. A7 MVOBEMNEEE L T2 TIZBARD
HY., WEELFEAMIHELEN Wb H D FT. i
ERT 57201013, BAKOBVLEW DAY P VIERE B
FTRICHE, LT, ThH5DF—F A% LTwL 7o
V7 bbb EFATEVPRBVWEEZEZTVWE T, —DDER
ek LT, RN T — 5 ZIET 5 )70 AR b OVERG
FEARHEL T, WRNICAEERD AR FUVF—F R=2
ABREELIENDY T ) TRIE—EKRED Y %
BL7Z2ET, XDMEREZGA T ANRY PVF—F X= 2T
BEELIENPTRETIEIZVNEEZTVET,

EmD TIYVIWT—H LEFE
B (’J‘ﬁ %)
CDF=FR=ZADOHTETFT—FET7 V7 ML TEHENT
WETAH, T TIAWTAEEICET e L, - —1F
TIVINT—=FIZRET 7 ATERVE I -oTnD EHRL
FLAD, ZNTEALWTL &) A%
I—HF=PFIINTF=FIIT 7 ATERVEEICIE, ER
WABAE L 72 ARY MVF—=Z IR E SR DH Y, EZHDTY
FNF—F I L2 & SIIEE R 230 2 &tk b &
WHHFETEIALWTL & 9 D%

[EFSNC: 3 1))

THEMCH L, [FYVFNT—=5] 5 [AXRZ MVEBKT SR
4 Y PR E LORENLZTF—F L [7Fars—5 ] H
BEICHGWTWS [gif Mifg7T—%] Lw)BHRT, THhioss
HTY,

A—F—PFIINTF—FIIT 7 ATELRVE) I > TV
BEHIE. FEMERE VR RO BLE 2 5 Tld e < EEHER
EOBENS T, DF D, SDBS AN L HMA» ST, F 72,
BHIC L > TEZEPA N LR E LT 2052 KRICH C20T
FTo FYVFZNTF—Z BTN E WO MENMEREL. b L
F—ZHPREIZTE —E NI SDBS &, HbvizFnll L
DF—FN—AZMBEIELNTLEITRELH D T, 2h
12 SDBS 12 & o TIRIEHICH M T RICEEMRE RO LN
BHFNCRZ DI ENTETDH, ZODIIhR ) OFIEER
ERINERSVWEEZFET, E2AT, BEAHLTWST
FursF—7 b RKEICTE = I NITFEMHRETH D SDBS 12
B %5 2 50T, SDBS OIS T 7 & AR 22§
EHLTVWES,

—H. TFarF— I THARNTFI I VT =y Thh, HZFH
T—=F ZFH L2 E I3 ERN D O O HEF 2R LETDH
. FRICEZEDNT— 7 2IRGE L2 & SIEEMER & BRI
FTHH LBV ET, NI = TORBICBIT B EEHEORM
HEIROFEC R 5 EE 2 T T, WTREOMR ESS 22T

Synthesiology Vol.4 No.l (2011)



Wi - ARALE W DARY PV F—F R—ZDBIEE AT —E 2 (FFHEED)

LNFTRAN, ERIIFELE, REOT—7 2T O TRAELZ
CEDPEMED D I NDFEHIIED W TEEHER O I % 2
FTwEd, F72, BUETH IR AT MO WTIIHB AR T
B TEIRME L EEER O EZ T TR EENH D £5
LA KREDRT = X=21213 7 a7 57— (gif W7 —
y) ZRUELESRPD D £7,

FWO [FHDANRT NLF—HR—X EDHE

B R S

HFIZIFZZDF = RX=2DEFNPICL A ENTVWSE AR b
WF—=F R=ARHDLDTIE RV LBV T, FICERTTY
FIWDANRY bVTF— 8 2 REFIHEMT L2 —EXE LTV
BEEIHLOTIEENTL LI Do TNHLEMAL TV E,
ZOT—F R=A L ORERFEFHOENIH L TTHRBECE T,

[ml% CR e )

T, V2T AL TVWBE AR PV F—FR=2FZFNIEE
2L HVERA TOTF—FIR—ADEHIZHHTELLDARY
FPUF—% #BETREZ D DIRMRESNE T, HICZh7Z23'H
NMR D ARZ bWy — v & ZDALEW~O IS TG % MFC
METHIENTELARY PUVF—FR=2L, TDF—F N—
A PIMIZHEHEDTARZHPATIED Y T A

BLHwy 2 T BHDOTFT = RXR=2OHPTETFHRIFON LD
IESV/S A7 A% e A WF 28 7 (National Institute of Standards
and Technology, NIST) 2%%¢#t9 % NIST Chemistry WebBook
(http://webbooknist.gov/) T3 o PWHALLAREHRPL A X7 PV
W, ST EIRMHEY T EM L TR THHT A I EAT
EF 9, TNIERTOMIEEMARM T — 45 X—=2 (RIO-DB) &
FLLTHED, NIST THLNFRZHLICZEDOTFT— % %A
LTWwBHDT, AHENTWSEARY FVid MS 2515 J5 k.
IR 25 1.6 T EDZ 2SN HBILA R VR T T AT AR
7 MVHHY FT, v T EMLAFMIZ. NIST WebBook % [
BT L7207 7T %4 VA= VT HLEEIDHD
THA ALEMERBLIZHERNLS, AR MAVRZDIENON
WESHT I THE IR TOES, LAWY A 2B LTH
5FHERITE A, — M AREIIZIEEENTBY, KARY
PUVTF = RX— 2 LFABAMEREE LToxEEZH-TnE EH
AT, TO—F T, MSF— % IENIST THAi L7z A~X27 b
S RIEIEDL AR ZERT (NTH) & ok EBRBEIR#T (EPA)
DT — ¥ &4 TNIST 08 Mass Spectral Library (2008 4E 12
REINLZLDOT, IHN—Y 3 Y13 2005 EI25FESIN) LT
Ny aVHRTRIHT A LW EhTwET, 75377
TREENTWAETF— L DIEANITE L, ¥ 19 TToLEwIc
LT 2 HEDARY UGS TV E T, HTEHEWRED
BRI LRI e 2 AT 5 7B, SDOF—F RX—ZADMS 7F—%
BELBHINTBY, 2OF—bZDFA4T5)VDTF—FD
—#IZ o TWVBE ERDRET, ZOF— & X— X341 CTHAG
ENTBBY, £ OEESIEBICHERL T AR —2 D8y —
VHBRFRIHH IR TVET,

Synthesiology Vol.4 No.l (2011)

SpecInfo (& "H NMR %39 75 2L . ®C NMR 4% 30 L4 1.
CDEHPOFEMED NMR % IR % MS ks Twb AR h v
F=FR=ZAT, 72T 2t BLTERAMET > TWE I
NMR A7 I VA 2006 FFICHF SN0 Z KRB, T—FOHE
IARENTVREWVWE S T,

FEIN T, 57— 7 X— 2 THBECHL R = AR g i
WEOEAEEREBREREANRY PV ARG L LT, 727 TF—%
N % AT o TWw b MassBank (http://www.massbank.jp/) %%
D FF, 2010412 H 1 HOB T, 19 BFZEREBI A 58 3 )7 A X
7 MV 2 T TERABMENTHE T, BEENDLTF—F %
ZOF—FRX—=2Z (SBDS) & IIF4 KM RACHDHE & H M
DEVEIRE & —7 v MIESREMS A7 MVEERKRLTE
D HRESICHHT Y= VE T2 SAT VIRV VA S —
VT BHET, T—FRX—ADRER, AT FMVOPKELED
TeF—9BM, FLTCT—FBEEITHIILNTELLIICES
TWE o 2006 FEEEA S, (B FHEHEAMIRIERE N4 4 07+
<74 7 AWEMEFEOWIIERE [ X ¥ Ra— 24 - Y AAXRT MV
WMET = R—ADWH] THEZIToTWELEDOT, 2OT—
FR=ZALGHBELXMEICOL I Tu T 27 P CTHBELEOLC
LA IRDLE, COTOT 2l BB T LB EDORLIEIC
MassBank 2358 L CTAT < 2 IFF L T E 576

7= T RATIE R W TR L Tw b D D2 Bio-Rad #Ld A X
I IMNT—=FXR=ZADBH Y 3, DO TOH Sadtler ftDOT— % %
2, Speclnfo, NIST @ MS R 2 O F— % X— 2 NMR %D
F=r 2L TEY, RELZVWEORZEIIEH LT 5
MHEHDOKMEY 7 b7 THA [KnowltAlll] EHbETI/¢va
VHARILTF =5 A VA M=V LTHMT AR THIRE SN TV E
Fo BEEENTWAARY bV, 'HNMR 235 Fifh, “C 2%
43 . MS 2819 J5 . Raman 287 T4, IR 2523 H 4T
HEPCNMRICIEZDF—F R—ADARY M VDF— ¥ B %
NENK 13 L 11 HEEHFENTVWET, TNENDARY

MVOIRY — B R FIT 52 EDUWRETREMD AT ML
<y F U, BMRRELT) S EAWMEER Y 7 b LT R
WLTWET,

—Ji. RIEEE D Sigma-Aldrich 4125, [Aldrich AX27 MV A
75 —] # WL TwET, THIZIENMR, IR & Raman &b
HCENRS TWHELL EAEEShTEB Y., 2y a Y BRTHET %
JBREE, AT MUVEOEREE LCoORETH I TWET,

VT RET AT R—2 LY VPR CHRBI X NS 57—
FR=ZLZRWMTLEENZEN—E—EYPHY T3, B2,
VT CTRHT AT =7 RX=20F) & L TIHAIEERZRT O
I9, TOF—FIR—REF— ¥ DaIN. BHEEE LENG S
WATH) S ENTRETH Y, FIC2MDF =y HF2IT-THY,
FERPFOT—y 22— —~ gL TwE 3, 7272, RITRL
72 DF = N—=21F, AXZ Vo, EHfEEE 0k
) BRBETIT> T anE ) T —J, 78V 3 v ETHMIZER
B ESN5 T —F NX—=ZZFEEICHE D B ZIEART PV y —
VBN TE DS, ==~ EC DL 5T
Wb X9 TY,



yrkyviruy— W

YA OREIE M ESHEIRFEN DL
— EFNESZVvIRERETOERZERTSHIV/INIRSOFC —
BEAC 5. Bk MRS, T L Bk . S A

TRy PCRARGEB LAFIEAWREZ, S0 OB RO EE Y - VRGO ERPLENT 5 FElT AL F— Bk
W COFI%T 7 M 2B EBIRL T £ 7 3y 7 AR EERIRTOT T v b7+ —2&IEHL, 5&@%@74—?7#%%’%&0&
Ml ~EAEHI ARG T DB 21T o720 T ORER, HAAYIZDH L v a s 7 M-S AR 23>/ 87 M TR ) 2 RIREB) B 4
HSOFCEY 2= &+ 73y 7 AOMRED» SRS EM O LY EHLTB Y MAIN 2B E LTHLEEDTWS, 20
A LTI FREOME T, R = — X2 O EALIZING 7232 WS 720 OEFEEENFE TOT 70— F R FHEEL R TS

F—T—R 1 IFIvI ABE T O AFM, LTIy AERLEAM . RV —LH, REER. <4272 SOFC, ThL¥—
EVa—

Challenge for the development of micro SOFC manufacturing technology

— Compact SOFC using innovative ceramics integration process —
Yoshinobu Fujishiro*, Toshio Suzuki, Toshiaki Yamaguchi, Kouichi Hamamoto and Masanobu Awano

Realization of highly efficient SOFC(solid oxide fuel cell) modules which are compact and capable of quick start-up and shut-down
operation, is strongly expected because it would be useful to solve environmental problems. In order to yield new outcomes in new energy
production industry market, we have carried out continuous R&D directly linked with the original idea, trial production, and evaluation
by using the ceramics integration manufacturing platform. In consequence, original, compact and high-power SOFC modules operable at
low temperature have been realized by upgrading of function-structure integration technology. These are drawing attention as products
of ingenious technology. This paper presents, in addition to industrial needs, approaches and methods in industry-academia-government
collaborative research to overcome tasks toward productization.

Keywords : Ceramics processing, ceramic integration technology, energy conversion, fuel cell, micro SOFC, energy module
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Synthesiology Message

MESSAGES FROM THE EDITORIAL BOARD

There has been a wide gap between science and society. The last three hundred years of
the history of modern science indicates to us that many research results disappeared or
took a long time to become useful to society. Due to the difficulties of bridging this gap,
it has been recently called the valley of death or the nightmare stage ™ ". Rather than
passively waiting, therefore, researchers and engineers who understand the potential of the
research should be active.

To bridge the gap, technology integration ¢ 77¢ 7 #esic Research =Note 2 ¢ g oientific findings for
utilizing them in society, in addition to analytical research, has been one of the wheels
of progress ¢ ! fesearh =3 - Traditional journals, have been collecting much analytical
type knowledge that is factual knowledge and establishing many scientific disciplines “*
Ipe I Basic Research=Note )~ Tachnology integration research activities, on the other hand, have
been kept as personal know-how. They have not been formalized as universal knowledge
of what ought to be done.

As there must be common theories, principles, and practices in the methodologies of tech-
nology integration, we regard it as basic research. This is the reason why we have decided
to publish “Synthesiology”, a new academic journal. Synthesiology is a coined word com-
bining “synthesis” and “ology”. Synthesis which has its origin in Greek means integra-
tion. Ology is a suffix attached to scientific disciplines.

Each paper in this journal will present scenarios selected for their societal value, identify
elemental knowledge and/or technologies to be integrated, and describe the procedures
and processes to achieve this goal. Through the publishing of papers in this journal, re-
searchers and engineers can enhance the transformation of scientific outputs into the soci-
etal prosperity and make technical contributions to sustainable development. Efforts such
as this will serve to increase the significance of research activities to society.

We look forward to your active contributions of papers on technology integration to the
journal.

“Synthesiology” Editorial Board

Synthesiology Vol.4 No.l (2011) - 63—



Note 1

Note 2

Note 3

Note 4

Note 5

Message

The period was named “nightmare stage” by Hiroyuki Yoshikawa, President of AIST, and historical
scientist Joseph Hatvany. The “valley of death” was by Vernon Ehlers in 1998 when he was Vice
Chairman of US Congress, Science and Technology Committee. Lewis Branscomb, Professor emeritus of
Harvard University, called this gap as “Darwinian sea” where natural selection takes place.

Type 2 Basic Research

This is a research type where various known and new knowledge is combined and integrated in order to
achieve the specific goal that has social value. It also includes research activities that develop common
theories or principles in technology integration.

Full Research

This is a research type where the theme is placed within the scenario toward the future society, and where
framework is developed in which researchers from wide range of research fields can participate in studying
actual issues. This research is done continuously and concurrently from Type I Basic Research ™™ to
Product Realization Research ™, centered by Type 2 Basic Research ™2,

Type 1 Basic Research
This is an analytical research type where unknown phenomena are analyzed, by observation,
experimentation, and theoretical calculation, to establish universal principles and theories.

Product Realization Research
This is a research where the results and knowledge from Type 1 Basic Research and Type 2 Basic Research
are applied to embody use of a new technology in the society.
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Editorial Policy

Objective of the journal

The objective of Synthesiology is to publish papers that
address the integration of scientific knowledge or how to
combine individual elemental technologies and scientific
findings to enable the utilization in society of research
and development efforts. The authors of the papers are
researchers and engineers, and the papers are documents
that describe, using “scientific words”, the process and the
product of research which tries to introduce the results of
research to society. In conventional academic journals,
papers describe scientific findings and technological results
as facts (i.e. factual knowledge), but in Synthesiology, papers
are the description of “the knowledge of what ought to be
done” to make use of the findings and results for society.
Our aim is to establish methodology for utilizing scientific
research result and to seek general principles for this activity
by accumulating this knowledge in a journal form. Also, we
hope that the readers of Synthesiology will obtain ways and
directions to transfer their research results to society.

Content of paper

The content of the research paper should be the description of
the result and the process of research and development aimed
to be delivered to society. The paper should state the goal
of research, and what values the goal will create for society
(Items 1 and 2, described in the Table). Then, the process
(the scenario) of how to select the elemental technologies,
necessary to achieve the goal, how to integrate them, should
be described. There should also be a description of what
new elemental technologies are required to solve a certain
social issue, and how these technologies are selected and
integrated (Item 3). We expect that the contents will reveal
specific knowledge only available to researchers actually
involved in the research. That is, rather than describing the
combination of elemental technologies as consequences, the
description should include the reasons why the elemental
technologies are selected, and the reasons why new methods
are introduced (Item 4). For example, the reasons may be:
because the manufacturing method in the laboratory was
insufficient for industrial application; applicability was not
broad enough to stimulate sufficient user demand rather than
improved accuracy; or because there are limits due to current
regulations. The academic details of the individual elemental
technology should be provided by citing published papers,
and only the important points can be described. There
should be description of how these elemental technologies
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are related to each other, what are the problems that must
be resolved in the integration process, and how they are
solved (Item 5). Finally, there should be descriptions of how
closely the goals are achieved by the products and the results
obtained in research and development, and what subjects are
left to be accomplished in the future (Item 6).

Subject of research and development

Since the journal aims to seek methodology for utilizing
the products of research and development, there are no
limitations on the field of research and development. Rather,
the aim is to discover general principles regardless of field,
by gathering papers on wide-ranging fields of science and
technology. Therefore, it is necessary for authors to offer
description that can be understood by researchers who are
not specialists, but the content should be of sufficient quality
that is acceptable to fellow researchers.

Research and development are not limited to those areas
for which the products have already been introduced into
society, but research and development conducted for the
purpose of future delivery to society should also be included.

For innovations that have been introduced to society,
commercial success is not a requirement. Notwithstanding
there should be descriptions of the process of how the
technologies are integrated taking into account the
introduction to society, rather than describing merely the
practical realization process.

Peer review

There shall be a peer review process for Synthesiology, as in
other conventional academic journals. However, peer review
process of Synthesiology is different from other journals.
While conventional academic journals emphasize evidential
matters such as correctness of proof or the reproducibility of
results, this journal emphasizes the rationality of integration
of elemental technologies, the clarity of criteria for selecting
elemental technologies, and overall efficacy and adequacy
(peer review criteria is described in the Table).

In general, the quality of papers published in academic
journals is determined by a peer review process. The peer
review of this journal evaluates whether the process and
rationale necessary for introducing the product of research
and development to society are described sufficiently well .
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In other words, the role of the peer reviewers is to see whether
the facts necessary to be known to understand the process of
introducing the research finding to society are written out;
peer reviewers will judge the adequacy of the description of
what readers want to know as reader representatives.

In ordinary academic journals, peer reviewers are anonymous
for reasons of fairness and the process is kept secret. That
is because fairness is considered important in maintaining
the quality in established academic journals that describe
factual knowledge. On the other hand, the format, content,
manner of text, and criteria have not been established for
papers that describe the knowledge of “what ought to be
done.” Therefore, the peer review process for this journal will
not be kept secret but will be open. Important discussions
pertaining to the content of a paper, may arise in the process
of exchanges with the peer reviewers and they will also be
published. Moreover, the vision or desires of the author that
cannot be included in the main text will be presented in the
exchanges. The quality of the journal will be guaranteed by
making the peer review process transparent and by disclosing
the review process that leads to publication.

Disclosure of the peer review process is expected to indicate
what points authors should focus upon when they contribute
to this journal. The names of peer reviewers will be
published since the papers are completed by the joint effort
of the authors and reviewers in the establishment of the new
paper format for Synthesiology.

References

As mentioned before, the description of individual elemental
technology should be presented as citation of papers
published in other academic journals. Also, for elemental
technologies that are comprehensively combined, papers that
describe advantages and disadvantages of each elemental
technology can be used as references. After many papers are
accumulated through this journal, authors are recommended
to cite papers published in this journal that present similar
procedure about the selection of elemental technologies
and the introduction to society. This will contribute in
establishing a general principle of methodology.

Types of articles published

Synthesiology should be composed of general overviews
such as opening statements, research papers, and editorials.
The Editorial Board, in principle, should commission
overviews. Research papers are description of content and
the process of research and development conducted by the
researchers themselves, and will be published after the peer
review process is complete. Editorials are expository articles
for science and technology that aim to increase utilization by
society, and can be any content that will be useful to readers
of Synthesiology. Overviews and editorials will be examined
by the Editorial Board as to whether their content is suitable
for the journal. Entries of research papers and editorials
are accepted from Japan and overseas. Manuscripts may be
written in Japanese or English.

Required items and peer review criteria (January 2008)

Item

Requirement

Peer Review Criteria

Research goal

Describe research goal (“product” or researcher's vision).

Research goal is described clearly.

Relationship of research
goal and the society

Describe relationship of research goal and the society, or its value
for the society.

Relationship of research goal and the society
is rationally described.

Scenario

Describe the scenario or hypothesis to achieve research goal with
“scientific words” .

Scenario or hypothesis is rationally described.

Selection of elemental

Describe the elemental technology(ies) selected to achieve the
research goal. Also describe why the particular elemental

Elemental technology(ies) is/are clearly
described. Reason for selecting the elemental

technology(ies) technology(ies) was/were selected. technology(ies) is rationally described.
Relationship and Describe how the selected elemental technologies are related to Mutual relationship and integration of
integration of elemental | each other, and how the research goal was achieved by composing | elemental technologies are rationally
technologies and integrating the elements, with “scientific words” . described with “scientific words” .

Evaluation of result and
future development

Provide self-evaluation on the degree of achievement of research
goal. Indicate future research development based on the presented
research.

Degree of achievement of research goal and
future research direction are objectively and
rationally described.

Originality

Do not describe the same content published previously in other
research papers.

There is no description of the same content
published in other research papers.
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Instructions for Authors

1 Types of contributions

Research papers or editorials and manuscripts to
the “Readers’ Forum” should be submitted to the
Editorial Board. After receiving the manuscript, if
the editorial board judges it necessary, the reviewers
may give an interview to the author(s) in person or by
phone to clarify points in addition to the exchange of
the reviewers’reports.

2 Qualification of contributors

There are no limitations regarding author affiliation
or discipline as long as the content of the submitted
article meets the editorial policy of Synthesiology,
except authorship should be clearly stated. (It should
be clearly stated that all authors have made essential
contributions to the paper.)

3 Manuscripts

3.1 General

3.1.1 Articles may be submitted in Japanese or
English.

Accepted articles will be published in Synthesiology
(ISSN 1882-6229) in the language they were
submitted. All articles will also be published in
Synthesiology - English edition (ISSN 1883-0978).
The English edition will be distributed throughout
the world approximately four months after the
original Synthesiology issue is published. Articles
written in English will be published in English
in both the original Synthesiology as well as the
English edition. Authors who write articles for
Synthesiology in Japanese will be asked to provide
English translations for the English edition of the
journal within 2 months after the original edition is
published.

3.1.2 Research papers should comply with the
structure and format stated below, and editorials
should also comply with the same structure and
format except subtitles and abstracts are unnecessary.
Manuscripts for “Readers’ Forum” shall be comments
on or impressions of articles in Synthesiology, or
beneficial information for the readers, and should be
written in a free style of no more than 1,200 words.
Editorials and manuscripts for “Readers’ Forum”
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will be reviewed by the Editorial Board prior to being
approved for publication.

3.1.3 Research papers should only be original papers
(new literary work).

3.1.4 Research papers should comply with various
guidelines of research ethics.

3.2 Structure

3.2.1 The manuscript should include a title (including
subtitle), abstract, the name(s) of author(s), institution/
contact, main text, and keywords (about 5 words).
3.2.2 Title, abstract, name of author(s), keywords, and
institution/contact shall be provided in Japanese and
English.

3.2.3 The manuscript shall be prepared using word
processors or similar devices, and printed on A4-size
portrait (vertical) sheets of paper. The length of the
manuscript shall be, about 6 printed pages including
figures, tables, and photographs.

3.2.4 Research papers and editorials shall have front
covers and the category of the articles (research
paper or editorial) shall be stated clearly on the cover
sheets.

3.2.5 The title should be about 10-20 Japanese
characters (5-10 English words), and readily
understandable for a diverse readership background.
Research papers shall have subtitles of about 15-
25 Japanese characters (7-15 English words) to help
recognition by specialists.

3.2.6 The abstract should include the thoughts behind
the integration of technological elements and the
reason for their selection as well as the scenario for
utilizing the research results in society.

3.2.7 The abstract should be 300 Japanese characters
or less (125 English words). The Japanese abstract
may be omitted in the English edition.

3.2.8 The main text should be about 9,000 Japanese
characters (3,400 English words).

3.2.9 The article submitted should be accompanied
by profiles of all authors, of about 200 Japanese
characters (75 English words) for each author. The
essential contribution of each author to the paper
should also be included. Confirm that all persons
who have made essential contributions to the paper
are included.
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3.2.10 Discussion with reviewers regarding the
research paper content shall be done openly with
names of reviewers disclosed, and the Editorial Board
will edit the highlights of the review process to about
3,000 Japanese characters (1,200 English words) or a
maximum of 2 pages. The edited discussion will be
attached to the main body of the paper as
part of the article.
3.2.11 If there are reprinted figures, graphs or
citations from other papers, prior permission for
citation must be obtained and should be clearly stated
in the paper, and the sources should be listed in
the reference list. A copy of the permission should
be sent to the Publishing Secretariat. All verbatim
quotations should be placed in quotation marks or
marked clearly within the paper.
3.3 Format
3.3.1 The headings for chapters should be 1, 2, 3...,
for subchapters, 1.1, 1.2, 1.3..., for sections, 1.1.1,
1.1.2, 1.1.3.
3.3.2 The text should be in formal style. The chapters,
subchapters, and sections should be enumerated.
There should be one line space before each
paragraph.
3.3.3 Figures, tables, and photographs should be
enumerated. They should each have a title and an
explanation (about 20-40 Japanese characters or 10-
20 English words), and their positions in the text
should be clearly indicated.
3.3.4 For figures, clear originals that can be used for
printing or image files (resolution 350 dpi or higher)
should be submitted. In principle, the final print will
be 15 cm x 15 cm or smaller, in black and white.
3.3.5 For photographs, clear prints (color accepted)
or image files should be submitted. Image files
should specify file types: tiff, jpeg, pdf, etc. explicitly
(resolution 350 dpi or higher) . In principle, the final
print will be 7.2 cm x 7.2 cm or smaller, in black and
white.
3.3.6 References should be listed in order of citation
in the main text.

Journal — [No.] Author(s): Title of article, Title

of journal (italic), Volume(Issue), Starting page-
Ending page (Year of publication).

Book — [No.] Author(s): Title of book (italic),
Starting page-Ending page, Publisher, Place of
Publication (Year of publication).

4 Submission
One printed copy or electronic file of manuscript
with a checklist attached should be submitted to the
following address:
Synthesiology Editorial Board
c/o Website and Publication Office, Public Relations
Department, National Institute of Advanced
Industrial Science and Technology(AIST)
Tsukuba Central 2 , 1-1-1 Umezono, Tsukuba
305-8568
E-mail: synthesiology@m.aist.go.jp
The submitted article will not be returned.

5 Proofreading

Proofreading by author(s) of articles after typesetting
is complete will be done once. In principle, only
correction of printing errors are allowed in the
proofreading stage.

6 Responsibility
The author(s) will be solely responsible for the
content of the contributed article.

7 Copyright

The copyright of the articles published in
“Synthesiology” and “Synthesiology English edition”
shall belong to the National Institute of Advanced
Industrial Science and Technology(AIST).

Inquiries:
Synthesiology Editorial Board
c/o Website and Publication Office, Public Relations
Department, National Institute of Advanced
Industrial Science and Technology(AIST)
Tel: +81-29-862-6217 Fax: +81-29-862-6212
E-mail: synthesiology@m.aist.go.jp
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Messages from the editorial board

Research papers
Development of laser-assisted inkjet printing technology

-Wiring technology to achieve high throughput and fine patterning simultaneously-
A.Endo and J.Akedo

Formation of research strategy and synthetic research evaluation based on the strategy
-Toward research program evaluation as a creative activity-
N.Kobayashi, O.Nakamura and K.Ooi

Development and release of a spectral database for organic compounds
-Key to the continual services and success of a large-scale database-
T.Saito and S.Kinugasa

Challenge for the development of micro SOFC manufacturing technology
-Compact SOFC using innovative ceramics integration process-
Y Fujishiro, T.Suzuki, T.Yamaguchi, K.Hamamoto and M.Awano

Talk

“Monozukuri” (manufacturing) of Japan and synthesiology
H.Nariai, A.Tsuge and A.Yabe

Report
Synthesiology workshop

-Methodology of technology integration toward establishing an open innovation hub-
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