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Development of material testing facilities in high pressure gaseous hydrogen and
international collaborative work of a testing method for a hydrogen society

— Toward contribution to international standardization —

Takashi l1aima'*, Takayuki ABe' and Hisatake IToca®

To commercialize fuel cell vehicles and hydrogen filling stations, and to achieve a reliable and economical “hydrogen society”, international
accordance of the material usage standard for high pressure gaseous hydrogen equipment is regarded as an important issue. Therefore, a
precise method to evaluate the effect of gaseous hydrogen on structural metallic materials is required to qualify the materials compatibility
for high pressure gaseous hydrogen equipment. For this purpose, our research group developed testing facilities such as slow strain rate tensile
test, fracture toughness test, and delayed fracture test up to 120 MPa of gaseous hydrogen. We acquired operation expertise of the facilities
and testing data of commercialized metallic materials. In particular, fracture testing methods of Cr-Mo standard steel in Japan and USA were
compared in an international collaborative study between Sandia National Laboratories, Livermore and our research group. We concluded that
estimating fracture toughness with a rising displacement is essential for testing method in a high pressure gaseous hydrogen environment.

Keywords : hydrogen embrittlement, fracture toughness, material testing, fuel cell vehicle, hydrogen filling station
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FHFMEIC S 2 B8, BICERMEoRERLIZOWT
DR HAM A L S MR =y R—2ZEHTHL
& BETRBFNRARFZELANVT—HEEEHTL7200
HELPETH L, F720 BIEKRET ABEBEZ AW
SN LMEHIII S5 EIN L Ly R O P2 X5 2 &
(& AKIAPORER: - M ORI, BB R
HERA 7 T B R D ERBE S RALIC b B b ok
WFEshTws,

DL HERNS, Fxid 100 MPa 28 2 BKFEH A
e RHABR 2SI R e EBREEE OB %, Z iz w72k
FMeAtz X0 IERE FFAG T B8 2 AR R BR 1: O fES & A
BB T — 5 OB, BIXOM R T — & 0B 3
IO E AT ALD, BEAKET AP TS
2 M B O FFAG 75 25 36 DN Al 3 e o R AT HE LI R & <
HMkT5b0LEZTVD, ZTTIOWML TR, LT
HEAKEA AR SN A & EM Rk BN
FEZOWT EN, B ORRS &0 THBIT 5, kW
Ty ERIFZ BT 5 EEAKREA AR ER S O IR
&y ENEHCIH BB L OGN B IO R
T OE BRSO WTIR RS Z LT MHRRER
T3 E BN DR O REHEI SO W TE LT 5,

2 BEKZRHABEHKSRICERTINZEBMEICTKD
S5N545%E
2.1 KFRMEb&lF

SIRMFHIKREFZRPICESEN L, KEFETFIE
B O HIZIHL . SRS OMEHEESIK T $52
EDRHMSNTEY KERALEIFIEN TS, BARRIZIE,
SR A OB R AR Z B AKE T AR THEMEL 7284
HLAIAKRFEFHAP CTHRETLILICIYKFEF v —
D LIz EME G iR E R KA (R A) TH
L7236 BRI IR0 R S SF O, F721
WA FOEEPSETITLHETH L. [Nafk]
DEHENS, [KRFEWAL] ZEE RO % 7R S35
BT LCLEIRZ RN DS AV D L. bHAHA,
KGR PR IS B\ TR I TR 2 AR b — SR AE
TBH % KOMBHIMU LT 2R T, ZD708 Ebid,
KFEMeALE [ 37 0 MW 2 ) VR | L RIL
Tw5 P,

SHETIS, SFSELMENIBT2MER TSR
LIKFEDEEIIDONWT, T—INREHINTETVS, £
DOFER, KFEMbz & ORERVERBMEHIFAEL 2V
5 OB TR T2 %8 KERILOREITKRELT
2 72 FE, @R EMALOEEIZ IO, #DEDLE
WK T 2500, 85 —E5MFO T Tl Ao etk

EHTHMEN QBRE SIS # I B TRHE
WAL DB TR ITRECHFHTE LI EDWS
Mo TE, OIFEHINBHMBELT NiZARED
WA —ZT A NRAT VLA, TV I=y A E5E%)0
HMENTWD, Fiz, @QIHHEHSNLMEO—OH A4
flCThHb, HEEMI, LFETI PRI LOELLEE
SE 5 B O MRS LCIRIA S ST 2 8k 8
MRC, F—AT7FA PRAT VLA LD S AR R EEATE
s BATH 2R EDRBEA LTV,
2.2 BEKXKFRHAREESEBICERASNIHEOER
BE
PROBLFE L F By B R A S K FE AT — T 3 VB
IZowTiE, B R el e, W LIEED
DOHNTV D, MO, AU E 35 PR i
BB E L LT KFEAT =Y a v 32PN OEICEE
SNB72D, ENFRESEIEIMEN D2 ETH 5,
HRARCHELTIE, HARIIEET ZAREZBEDOE S
PR TRED L EM EDOILMETH S [ A LI
B BIRIEHE | (2013) 1T D. HE#H AR PR b
B 4 O de i SR T )71 70 MPa. 3 H T RE 22 BB
WHTE DAL ER S (= rvlie) 26554 —A7F
A MRAT Y VA (SUS3I6L) . BLO TV I=oAa54
(6061-T6) &HlE S T2 Y, KETIX SAE (Society
of Automotive Engineers: H B 3 8 17 & 7 &) ]2579
(2009) @ ANNEX IZBWT, 70 MPa JE#MiKFE KR
M H B H ORI SN B HEE LT6061 7V 3
ZUAEEEE =YV SUS3L6 ZBIRL. NSO
BT 561203, MEREHEELTORERDL
CIIAFEF ¥ =T LM B O EARBET R, @K
FA AT ORI RER, QIRFEA AHT O & ZHE R ERBR,
ARELTWS T 720 BRMNCH1F5 70 MPa HUfR 7
PO IEHEIX ISO/TS 156869 (2009) : Gaseous Hydrogen
Blends & Hydrogen Fuels: Land Vehicle Fuel Tanks (Z
HELTWads, Rl §2 X9 ITEEIC X2t — ki
OB DSBgR E 72720, 2013 4E XD ISO DHEMFEH %
(TC197/WG18) IZBWTHRELIHE->TWS P, 20
B A R RE R H & (UN/ECE)  H B 2k e i 5
M7+—725 (WP29) Tld, e TEREMROENTH
FH2E R SEH72012, EBEAYIZEAIL 72 i b — 2k ik
AR U E RS A B AR 2 e 3 2 LB A S| TR
Je OVBRABLEE i I B 5\ 2B 9 2 iR Bt B (HFCV gtr:
global technical regulations) | OYERAY 2007 4 X Y B4k
EMN, gtr Phase 1 2% 2013 4RICHRIREN 720 FUITREW,
HAIZBWTS 2014 4F 6 FIZA R 2B RAIOM E 232 Ik
ENBHMER -7 ULaLERA S O R 2k e 5
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IZDWTIE gtr Phase 2 & LTHE DSk SCw b,

FIELHFICELTIE. HARIIEEA AR E O — & )E
7 AR BB AR BIR FE e (2014) I2BWC JEMIAKSR
LB IOIEMARREELRE IS ME L
T A7 v LA (SUS316, SUS3I6L) = fFlRL. & H
DIEJ) (82 MPa) & HHOIEE (-40 ~ 250 C) 12B1F
ALFR G (= r v b)) 2BRELTYS, T FH
J£77 40 MPa DLUF O F LA 12D\ T B & F A 4 8
B (SCM435) OB RD T2 M, F72kE T,
ASME CKE#M2%4%) @ Article KD-10 in Division 3:
Special Requirement for Vessels in Hydrogen Service
(2010) 12BWC, 103 MPa F TORTEAKFE AN AT
HTEBMEE LT SA-372, SAT23 72 &0 & 4 il
SA-336, Gr. F316 2D AT LA, 6061-T6 =L DT
WIZTAEEEBIRLT VS, SHITHAICEELTIE,
OXRE A TOMEIEIN F 72X NN K 5 1 E A
BB K, (ASTM E 399 7212 E 1820 (ZH#EHLL 7=
ERGERAGRAER) . @QKFEAN AP TORME 23 E
BRI X B A Ky (ASTM E1681 (ZHEHLL 72 &
HAERAFIEAER) . OKFEAT AN TOIHMER A da/
dN. IZOWTEHMII§ % 2 & & RDT WS MHEL gz
Wi, HAROEEA AMREEICHYS T % PED 97/23/EU
(1997, Pressure Equipment Directive : £ & #184)
DHE, B —HAE EN13445 (1999, Unfired Pressure
Vessels: K LHENZR) TRENAREISHE ST
L5 MEOKRERALEFIIZIOWTIX ISO 11114-4 (2 #E
LT3 N 1SO-11114-4 (2005) Tid. FHIEH 30
MPa LN OKEAT AL NELEHMEE LT 5IRRE A
950 MPa £ CT® Cr-Mo Atz § 554, KEM
LRt BB T & LT OMBGEUR o NS EIT L 72K
FEHAAOE RIS, SREZFMS L0258, @
15 MPa OK#EH AR TAT v T EAB NS5, &R
R, @15 MPa OKEF AP TOELEM F 72
FEMEIZE S, SREREIERR, 2ROTVWS, L
L. WHIETD 82 MPa Th BKFEAT — a v HFEER
OM B TR E LTE. KRFEF AP CTORETEIIH5 T
SRRV, ISO 0HMFEH S (TC197/WGL5) 12
BWTKFAT =¥ a VHEE S O LB ZOW TR D3k
FINTVD,

oI B EMEHB R AL KEAT—T 3
VBRSO BT K FE A A BB S 0 A Rl 2 e
(& RIS EE A& L Th B, F72. SUS 316L A7 L
AR A 6061 AT NI AEEIIEMTH 5720, B,
REMABHEBLIOKEAT Va2 ERIEL7-000
ATy DFEBUE, BT AR & D% B
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HHEIHTELM B ORI Z WL TLEND L, £
D7z, KREWALORBIZ T L DD, Bb—ELMFD
TCTHHOWHEELETRASMEL T RELT AR
T i BT ORI & B K F A AT O P57 5 P R i 3
VRS ORGSR 2 A L. KR AR TOM
BB % L0 IR R T R A O RD 5T
%o Fxix, 100 MPa Y Lo EKFE A AR TORFLHR
BREEOBE, NEH VIR T — 5 OfR B LY
IR FE WAL G OIEME 22 FFAl & Wefb 2 /1 = X 2O HFFIC L B
R B OB REBGE. & SRl RO 7 — & ~—
AMUIZ X BREERANOFRSEAE L A, B IO EIC
D0 % BRI OB E AT 2B LT WHEKETAM
AR IR SN B AR B % iR O i o [ SR HE AL
WCEEKTAZ LR HIELTWS (K 1).

3 BEKFARPHRHREEDORRE

100 MPa % i 2 %K #7 A FE S oM BR 3 B &
A AR, HAMICRTLHTNZ R, 2014
10 ARERICB VT HARTIRIUNKRS: (120 MPa) &
FEARBT T AL F —HAMFFE R (120 MPa). B KOt
DR AZEAT 100 ~ 120 MPa O BB E % PR A LT
Who KETIRYY 7 7 ENLFZERT (140 MPa), BRHIT
134 F1) 2D TWI (The Welding Institute: 100 MPa).
7Y T TIEHE L HEE DS ENE 120 MPa OM i ER %
BEXHLTWA,

FaDWIETN—T Tk, HHTERESTADILET% 1
MPa %% 40 MPa. 70 MPa, 120 MPa & {54 @ HAL S
BN EERSETE, ENsa I, 2011
SEVTRE AR E A AR D — T IS L BV AT LD F
fb&. PC &7z s b, Blh 2T, SREGKNREE

MREBRREDRFE

g

MHEEERT — 5 DS
AERTTED B IEAREL

<i

HEBRERDT —IRX—1E
EERFRN DR - B
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R AR LN DEED T
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DA, 3B X OV HREZ 72 % SR BR B O M T R S
LR IROMNLE Y SRR AR L7295
BoE 57 EEom EEER L2, 120 MPa O i
BRI, 957 aABRbE, ICTEAEREET 3R (SSRT) A B #%.
WE % 75 2 SEASHN SR SN CTB Y JEMiEE K IV 7D
FUEIE B2 1R T XD IHI = A5 PC 2 W< v A
WX BEMRERETIT V. ENENOEEITH LT FREC
KREFTARMPIETHIENTELVIAT AL ST WD,
F2B 3R TEHC, HRBEE LR 572012, B
KEEVZPHE NP ) 7 OIS B R RE HSRR 1 ST W
bo SHIT. BIEARFEN ALRBRAELRNORICEH SN T
B RBRARANKET A% EA L, S B IO
WOKFET AT S, REEE TRIES NS, L72htS
T b LRI ABR B 0> DK T AN L7z &
LT, FEEREZEMOKFREIZRIERA LY bEN I
WEE 2D I IERETENT WA,
FELABEEOHICEK 4R T, K4 (a) D7

2 HEEICERE SN PCHIBIY AT A

(a) (b)

(a)

R, KEPCTOEMEPRELREAT —T W
WO —F eV BIOREZROMLOZAL, HHE 115
MPa, HimODOKFHEF AFFP T, MEHFA )V 1 Hz 12
BIF BT B, SZREREL, ZnSIC L o8
B ABR AT RECTH B0 X4 (b) DOIRTERMEES R
bk, WHIED) 70 MPa, SIROKFET AFHEH T,
1x107° S DL EO#ECTOT RRBRASTHETH 5, X4
(0) OBBERAHIEZIOBLOZELTBY, FHED
115 MPa, Zifi~ 350 CF TOKFEN AFILH THEE
NOKFET v =, BIOEENESFI X2 H R
(ENEEEAER) 2R TH %,

4 RIREMEHRGEDEMELE

4.1 HBFRFWERET DT ORI H 77 EDIRET
KREHADFEHE IO A 7 VI XD #ED Z LIS A

FIM SN EERLEHEFICBOTC BERAXAEEXD

A 24 (LBB : Leak Before Brake) ™%z 77

(b)

B3 (a) BiKEERIERI L) 7ICEE S, (b) %A
% W B9 % B A B

(©)

B4 (a) 955 R - FMIEJ 115 MPa, i, (b) KFEARMEET AR - ¥MED 70 MPa, i,

(c) WRFEHERFE : WS 1156 MPa, i~ 350 C
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#1 SCM 435 & SA-372 Grade J OB RHEES K OHIR

Yield stress  Tensile strength C Cr Mo Mn Si P S Fe

(MPa) (mass%)
SCM 435 700 828 0.38 1.1 0.23 0.79 022 0.006 0.004 Bal
SA-372 Grade J 762 889 0.49 0.99 0.18 0.93 028 0.008 0.004 Bal

BRI R E M a2l A 5720120, BEKES
ABEE T TOME OB M EZ RO D Z LV EETH
o WD XN, B KT A RS w4 AR 0 FFAifl 25 e
D—>TdH%b ASME Article KD-10 in Division 3 T,
RFEA AP CEMEDS D L UFEEM RIS X L RS
BroFE iz RdTn5 M,

ETAHN IO YT T ENF T ORI LD,
KA A BB S~ O 2SI C & B 5 RIREE 950
MPa LA T OB IR EE CREED 7 = 7 4 MBI LT,
103 MPa DK A ASE P TRZNMEIZ XY K7z
WEREIEAE (K ) & 2B X0 5RO TR VA

(K ZHERLUZHE0 Ky 3 Koy, IE XD AR, Bl
HEPLE LTHEZ ORI 5 Z e DM R sz B, g2
fiEEld, HOPLOTEREEL IRV MATI 3y

MR (Bolt-Load Compact Specimen : X5 (a)) %M
W RV ORFDIAMI L) SHMTTENZ —E IR o7z
FE, SRLMITATELZANT L, FEDREE T TERIIL
FLELETSFECRETS ASTM E1681 (ZHEML 72 505%
Jige B BB E DITIEN TS, Hr T T
NEAFZERTCld, AT AR TRV b2 fidA A, ST
IKFEAT AT iR 3800 REMIFERE S CTRBR T 2 RFEL . &
FMNFIE L 72 S RO RS S BRI M 2 RO TV 5,

SROMERDPFIT HBIEHMEEZ RO L DD, SR
HEREIL B E R 32 LdTE S, TN,

FEEER L 72337 kB R (Compact Specimen :
5 (b)) |ZEEAKFEA A TR T EZRBHITEA28m
§ 5 LI Z B § A MR T ASTM E1820 12

(a) (b)

B5 (a) FnbaRasy M. (b) 22237 FREBRA

Synthesiology Vol.8 No.2 (2015)

WL 7207 8:CH B W o7 T ENIERT TR, B
A EBIZEER (LVDT) 2HWC, SO R SITEM
AEEHCCHE L, WE, FOZM, SRESH,L, &
HHHERIGD D WIEW M RDOT WD, ZD720, &
SRR E W32 EdTES,
4.2 RREAVTSA 7V RiEERVCIRIEE T

LA DIV —7Tld. ASTM E1820 |ZH#afiLL 723
V) —ODEREIMWELETH LRI T4 TV A%
FCTEMEINREE 2T, B2 79 7 ENFSET T 5
N7E T — 5 L OB B KA T WL P, Bfifay 7
TAT Y RFER TR L PEREEAL
7zaysy biklrh (5 (b)) O SRBANZEN % —E HE
THMEEL L BT, FEOXHUMOENT EIHED
—FBEBRAT L. ZOROBOZMEMEORMGRLI S EEE
EERFHEL. EHER LG HIEWEEEZRD L F
BChb. FEBRIZIZ, SHETEKEN ABERE R 2RI
MET 272008 E e LTHIfF ST 2 Cr-Mo R4 4
D HA K E W 5 OB T % SCM4A35( HAHBLHE) |
SA-372 Grade ] CKREHAE : > 74 7TENBIZEFT LY 32
) EBMHLTWS, # 112 SCM435 & SA372 grade ]
DOMEHFEB IO ER T, 7200 BRIy 747>
AP L BRSO MENE, B K [20] 1R L7z,
4.3 BIRFMEEHET —5 DREXRERZLER

612, SCM435 122\ T 115 MPa K#EH AH T’

14

SCM 435

12 115 MPain H,

(@]

Load P (kN)

0
0.0 0.1 0.2 0.3 0.4 0.5

Crack Opening Displacement COD (mm)

6 BRffay 7547 v A%EICE S SCM 435 @ P- COD i
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#2 SCM 435 & SA-372 Grade J *" o #j3giyk

Yield stress 115 MPain H,
o,. (MPa) K ycn (MPa m172)
SCM 435 700 63
SA-372 Grade J 762 66 (Kan)

Wy 7547 v AR HGTRD 2 H- B 1246 (P -
COD) W#aRd, Whn, JHp L ERERRESOM
(R HHR) 2R, EZLDHEIR UG 2 MR EAE (o
) ZEML, TRUIRT ASTM E1820 IZRi#k ST w5
JE KOMBRRED, SBOMBEIBGET L TRAOT
PRI Kjep) ZEHL7 HL, Y7 EE = 206
GPa. ATV by =03&L7

B
NI R

FERIZ X0 S N7z SCM435 o Bl 38 8 M 1, 115
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Research on social benefits resulting from NEDO projects
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Tomonaga YOSHIDA, Toshiyuki IssHiki and Mitsuru TAKESHITA

“NEDO Inside Products” are defined as products or processes using core technologies resulting from NEDO research and development
projects. In this study, we analyzed and estimated the benefits of NEDO Inside Products to society, including recent and forecasted product
sales, job creation, and CO, emission reductions. Our analysis revealed that NEDO Inside Products sales in 2010 amounted to 4.08 trillion
yen while projected sales from 2011 to 2020 are estimated to increase to 69.1 trillion yen. Job creation estimates between 2011 and 2020
range from 109 to 185 thousand people per year, and CO, emission reductions are estimated to be 53 million tons per year. Furthermore,
in-depth and systematic analysis showed that many NEDO Inside Products developed after 1999, including components and manufacturing
technologies, are being utilized in the latest electric home appliances, computers, and automotive products. Lastly, we found that NEDO
projects have contributed significantly to the establishment of various types of recycling systems, as another example of the extensive
benefit to society brought about by NEDO’s research and development projects.
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Application of laser Compton photon beam to nondestructive tests
— A spin-off technology from nuclear physics —

Hiroyuki TovyokAwA

Laser Compton photon beams generated by a high-energy electron storage ring have energy in the gamma-ray range. X-ray radiography
for industrial products using the laser Compton photon beam is expected to show good spatial and density resolutions, because of its
monochromaticity and good beam property. A radiography and computerized tomography system was built using AIST's TERAS electron
storage ring. The performance of the system was examined. A summary of the development process is outlined, which includes the
processes of market survey and target setting, scenario planning, and integration of technologies. In conclusion, a general methodology for

the translational research was discussed.

Keywords : Electron accelerator, laser, radiation, radiography, nondestructive inspection
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Detection of influenza viruses with the waveguide mode sensor
— Development of a palmtop sized sensor —

Koichi Awazu*, Makoto FuiiMAKI, Subash C. B. GorINATH and Xiaomin WANG

We developed a highly sensitive sensor, based on optical waveguide modes, which was reported in the journal, Synthesiology™. The first
part of the present paper reports the method for reducing sensor size. Applications include identification of influenza virus A H3N2 and
other subtypes of influenza viruses. We also found that sialic acid based detection using the waveguide sensor system analysis was very
useful in distinguishing between H3N2 and H5N1 viruses. Using these techniques, H3N2 and H5N1 strains of influenza viruses have been
successfully identified with the waveguide-mode sensor. Sensitivity comparison was also conducted for waveguide-mode sensor, immuno-
chromatography, enzyme-linked immunosorbent assay (ELISA), and surface plasmon resonance (SPR). Of these techniques, waveguide
mode sensor showed the greatest sensitivity for the H3N2 Udorn strain. The palmtop sized, high sensitive sensor will be useful in border
control against intrusion of infections, for example, in aircraft, at airports, and arenas.

Keywords : Bio sensor, waveguide mode, influenza virus, palmtop sensor
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PR E R AETHRELTRDE R LTV L0051 A
2rav NI T74—Thb, RIEEAT 150 ME I E
DFfEoTA VIV VA, BEBHHOAL 7707
TII74=DER LTS, Ll EOWRTHZIE
2009 4E\2 Hurt Hi3 3 oA/ 7u~x 7578 5
FOA 7V % A HINI & H3N2 & HWTERERRZ
FioTwa M, Zofg, BIBBRFIIHAS v bBIO%
LA VA E>TRERRD 10° ~ 10° TCID50/mL T
HotzEIE LTV A, IHABIE, A8/ 70 NTTT4—
B TA VAT Y ba— v E W TRE LK 2475
Twa M, 205, 0714 x 10° TCID50/mL & & J&
YAl OBs Ay WP L 72 B R A C 98.8 %
A E (BT - B, FEFRHE) T854 % &
WA > 7205 3.5-7.0 x 10° TCID50/mL & % & 4
MOB A BIHERIIIGE L 72 R M AT 60.7 %. &
HEMEET43.8 % EABDTEA 5720

Baccam S id 52 < W IZ X 0 R HLE L 5 A/Hong
Kong/123/77 HIN1 #k 3 fE B8 2 ~3 H Tl KMz & %
A5, FOlI 5 x 101 x 10° TCID50/mL nasal wash ##
ECTHHEME LTS P, DLk 3 ooz RALTE
25HE, BEBIANAEDIRKELDHTHRVESL )
a3 7T 7 ETHRERRINATERWI EADD 5,

ENRGSEMFEATIC L B L. A4/ 7u~x b7 732k

FREVUN

¥yav

(a)

LY (o) 13, A Y IV NI —
DOHFTHENFITLT VR, TONTLAZ7OHE, BX
OBRBOFINZENZ LRI hbE LT M, &
TeAL ) ra< N7 HEICE ABEE (o) 120w
Tt A Y TVIVFRAI2=F 4 =Tl LTS, 7
IIT LA CABNAELTWS,

BA YTV THRBET, REZTIIIA /70
NI 7EORERELT EELBTOREEZ RIS
ENEENT VD P B2 X E MR A TR 572 60
Tloob, BAHMAE TR S72013b 3927 P TH-
72BN = = 2T VS STV B WIS R AT
Y CH O RHS, HEMRETIIREL R S7-FHHDLRE
NTW5, ZORKNELTHRBIFESTRL, YAV HED
AT TORMICIZEED L AR TR WARIIZED,
S OBETREHOIANADBATALLTLE o722 &
ARIFOLNT WD, 2F), ZORTHTHELV LK 5
R A O R B 24T 9 HAfr ARO 5T %,

3 HEAT

3.1 NEERE—REVY—DOMRRE

KA A DERE— e =2 S LT & I,
ROMMOEWRE— N —id, Ty tuy—
THWMELCEZLEBY ' H2FEOAFMITB VTR
BB L ONEREEEICBWT BIRE—RF2EER IR
5o W ELTIE 632.8 nm @ He-Ne L —H#—% T
AERLIZATO Ly B D IEED I B TS E S
WA T 50 KNG T 0T SR ERMIREIZAT
Bl T K OEITRLLZFHNTH I LA TE
5o L2 L. 206, H1OFERITRLIZEB) IR
MERBERMO DD T=F A =% Z AP L TR

0 I A I A I A I A I
68 69 71 72

70
(0) N )=l

K1 (a) MERIEBENE—FEy Y —DRFEIE, TUXLTD Si0, HFAIERIIZ T I VHERE (c-Si) Pk EbEh

TV, c-Si ZBBILLTIEME Si0, (a-Si) HEELTWD, T Si0, BHICHERE—FPBREND, HIFEDOMIE2 T
S IREED BTN S5 2 RSN D, EME IV ARBIGFHNETHE 2 0DEIZAL TS, fAE201E2O50T=
ﬂ‘ﬂ*?’%lﬁl,ﬂﬁé’l‘l‘fh%o

(b) (2) DRERTIME LY AR TR LB ED A A=Y BEA 2 0175, 5 FHARETHHIO. WA Lk
BAELS,
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WFFERSC BT — ey =22 Y7V AV AOBH GEdE))

VDB SFREG DRI OBHEN %% &)
Hd o720 SO0, MERT IR TR o —
LWV I —D =A% MR IEL LI TERNEEZ
72o ZTC, AEEZFEITLIOTIEIRLT EREEZFIT
BFEEER L. WRERIITHILTARS MLV hE
S, MUEOREELRS>TWE OO T=F A—%
LTI e s M, K21k, HES nm DY Y
X7 (TSR 1.45) HIWRAE L7z & A L 755 & O WA il
BTORHRZAREOY I L —Ya iRk Th b, B
YV avBEE 220 nm. V) HEPEKEEIE 360 nm. 7
VALMEIEI YA, 2 SRLTORIRETH L, o
DOY— 7 DR TE, BIZ1E 500 nm. 68° i IE THREFH
ZALRD K E R DB E— 7 AT So ORI
EHS, AFAELZFELT ASEORE AR MLE
BHT2ZELI2E-TH, =7y MEOBRA I EETH
BIEND 5T
WEZWIITAHILTOEEE—FTOWELTHERS
END, B3 DL) it RE A L hEGIEAEn
OF FPEMETEICEHEL., TOBRKEHZayx—s1

0.4
03
02
05 0.1
0
ﬁ -0.1
& O -02
X 75
70, < e
-05 égy -04
400 g 500 65@ -05
‘ 700 g
HEE (nm)

X2 RERECOME, WRRATEORH R
SR RZ BTH L WRZHEZELT, AKEZRMIILTHIK
SREADOE— 7 HBEIN LD, AEEZEELEEEZRTILTY
PSSR DY — 7 3B ESN B 2 L ¥barbo

HKI7AN
RHEAR
BIESR

LED
KIT7AN

JUX—=5LUX TYR—H LU s

TUX L
B3 EERIIEOERE— Ny I —
Sl e LCTH LED 2%, WEMBICEMZRE LT, WER
FORISE I THRINT 50 67 74N — D225 2 & T,
SN E CRAPEZ B LA TE 5o
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YA, KT AN RETHICERICHET S, LR 4 Of
IZEIZEDMER T4 HOFHNAWERE 2L, 2D
RIZEY, FHESERB6/IISEL2H5OT=FX—%
DALY, NUEASTREE o720

HERFIZB TS 3 OREERZ L) FHMITTRL72b DA%
4Thhbo RMMBULEWRT 2 HMBIL SIO, 7T A K
W EOHE ) 3y (¢-S) BRI LS D% v,
PNV EAFALLIERE S YA (a-Si0,) £THTLTHR
TWwb, Z0 aSio, MR TOMITREITH LTHRD
KEREFEEARDIHEN S LI c-Si BEE L a-Sio,
Jo I % 3 it 97 A & & T AR RO % SIS AR 3 % AL KL A
Thbo 51t #5512 nm. ) AEPE KRR S 284
nm, HFHRY) T VEEES 220 nm THRIBRERAFEO
BIGRIEDAEFTHL72D D TH 5, E I8 KI5
WERAEE S, BIRERRISERTTRETHL L
Wb, LicSoTRMIIHUAZEELLTEE, 71
NWAERISSED ZEIZ LB RMDOIEITHREA AL L
MWUHETH D, Tl BIBOINEF /T TESEZH
H35Z LB EETH %o

PRI

RE(LERIG \Y.[/VQ\K’/[/ itk

mAeF \
W CIfI&F - Das

K4 EPEE—FEIyH—DRFRE
TUXLLED Si0, # 5 AKM. BB OMHIER 1 LT, HaHh
(B R RO =T (W

7
water 6
5
a-Sio, 4
3
2
1
0
0 0.5 1 1.5

x (um)

5 ¢-Sil@ 220 nm. SiO, & 284 nm. Bk E 512 nm &
T —FOBIRIE S A

1Lk HEDRAIDEAR, M TH 5, SO, ik
TS R EE AN KI5 XD IS 2 35T L7z BDAr—1
N BERWREZRLT V5,

-100 -



WFZEa 3 BT — P ey =274 Y 7V oL VAR (SEtE D)

L E TOEEZIK 6 IR L7z, FIHIZBWTIE,

(a) ®EH1Z1 m x50 cm T2 BEOEMR FIDL¥R%ik
ELZARRTIICH 720, TOBRK 2, 30EBYH
EZ2F5145ZETHEWE—FTOMEAWHERZ &
by M3 DX)%tFsREikit Lz, BhEtidnetox
FUEFBEMZFEL  2OBRIIPEETIIA-F L X,
W7 AN RETHIEEICEIET D, ZOHFRITED,
F SR L/ISEL2HDTA A= DR EEE o
7272912, 6 (b) D&BY/REAE (30 cm X 15 cm X 20
cm) P, HfigmEaEI) G LI, 2o
FEIIE ¢ 3 v, 43 Bluetooth, 73y 7 1) — 23853
ENTWD, £k, EELTEFHRDES %L /MEIC
2 () DEBY 7em x5 cm x 15 cm Z3EK L 720
3.2 AVINWIVYIAIVAEERIDHEF

W E— Ry P —TA ¥ 7V FH IO % 5K A
72 B Ry za—Fudifkid, H3N2 A/Udorn/307/1972

(@

(a) A/Shandong/9/1993

100 w 100
—~ 90| ~ 90
X X
N 80 w 80
X 70 X 70

Intact
60 [ virus 1 60
50 Il Il Il Il 50
480 500 520 540 560 580
HE (nm)
(c) A/Panama/2007/1999

100 ‘ ‘ ‘ T 100

9 [ R 1 4 @
= 80 1 o 80
Wt ud
& 70| Intact { X 70
X | ! X

virus

60 |- 8 60

50 1 1 1 1 50

480 500 520 540 560 580

B (nm)

-101-

PR FICRIETHIE TR, ZORY 70—
VAR Z BRI 2 [ 2 AL L 720 4 RO H3N2 A >~
TIVE W ANV ZFH TG A TdH 5 Triton X-100 T
G IRE L7t BOBARGRINCE @b L 72K ) 7 a—Fvbi
WERIBEETz, 2Dk, R 7aF—VHifkza)/ i
F O ICEEAL LS E TR LS 72, il
WCHEH LAV RIE L ug TH S, M 7I13ZFDFRET,
MRV TANADARERIBEE 2D, FEMA e/ kT
THBELSR72bDTH L, T4 NVAOHHEIL (a) A/
Shandong/9/1993. (b) A/Brisbane/10/2007. (c) A/
Panama/2007/1999.(d) A/Wisconsin/67/2005 T& %,
FRTUBH L TARY VSR OZAL D MR S . S
PEZEEHZbOO, ML HIN2 OFAKIZH LT H3N2
BT ED DY ol RBIREIFREMIILT
20 % LINTH %,

WIS, KMIZHE @b L7zhifk 2R UHt H3 bk & L,

(b) ©

X6 EE—FEI—PULETOEE

(a) —%H# 1 m x50 cm T2EOEHE LIOBERERE L.
(b) /NEEERE (30 cm X 15 em X 20 cm) & LTHEAMBIEA 3
Tombibshiz, ZoO®EEIIZ/SY 3y, il Bluetooth, 23y
TV=PEWINT WD, D%, TBhib/PMEIZED () DL
BY7cm x5cm X 15 cm ZER L7z 19

(b) A/Brisbane/10/2007

Intact
virus

480 500 520 540 560 580

HE (nm)

(d) A/Wisconsin/67/2005

X7 H3N2 Hifh % sz

L& BB EIHNT
%A H3N2 9 4 VA DK
Intact 7 o e
virus | (a) A/Shandong/9/1993.

(b) A/Brisbane/10/2007.

480 500 520 540 560 580

(c) A/Panama/2007/1999.
(d) A/Wisconsin/67/2005

K& (nm) TH5b,
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MR8 BT — N v =27 VIV FI L VADOKH GEEZ))

Mt & LT H3N2 DA DY TH 4 TD 4 VA% v
720 HSN1 O AV RIZE N TIZ A HEL VOT, X
THRIMEREEESR (HA F237) 2RV, ERE2X 82
RLTze BB TANADBZTHIEEE DD, FEHH
B/ RFTRIEEALRIEL 72D TH S, WEIEH
L7297 ANVAIE] ug TH5, K8 (a). (b). (o). (d) &
Z N ZF 1 A/Wisconsin/67/2005 (H3N2). A/chicken/
India/NI1V33487/2006 (H5N1). A/California/07/2009
(HIN1). A/Japan/305/1957 (H2N2) o 7 i Bk %t £
FEOMMRRZ T 724 RTH 5o HIN2 ThH IR
FREEFRIZTTY () \RTEBYPARZ MVOZEALHH
LNz UL, MOMFEORIMEREEE R TlILEL ARY
MVICBILIER SN2 o7z, 2o ki, BELL72ht
R EF R MO RIMERBEEFIIRE L RV L2 FIRT
%o L72h%5TC, H3N2 iz g b L 7zt ARk %2 v
%L H3N2 DTANVADMINITE 05, Th DAL oifl
WBRIBTE LW LA RIRLTEBY, EERE—FEr 4=
LY HEREDFRBIATRETH S T LHVRE T,

L) —DDA Y INI TN AMB ORI
WTHIA L 72w Py &2 OFUS OB & S Bk e & %
9. 101IRL7z. Ml RIGe b A 7V AR
H3N2 DA NVAR T BLUBEA 7))V H5N1 D
ARIMEREEE R E Ve ZRENOIANVAZ BT
72D, 26 VTNVEEBLU 23 Y TVEETaA—T4 7L
72 2 M OE T RA 2R E LTHW . &F/RT%
kL TAHILETHERDL 3N TVD, BN Y INVT
H3N2 WA VAD HA 7 287134 F/ W+ RKED 2,6 ¥

(a) A/Wisconsin/67/2005 (H3N2)

2 H3N2 Udorn BkZE W8 EE—RFEYH—, S22
T2 75 7%B L0 ELISA O HIRR S s

FE H3N2
pfu/ml
BRE—RrEVY— 800
AL/o0OXNIZT14— 8 x 104
ELISA 2x 108

TV E TR LANRT MVAZEALT 205 (K9 (a) (o).
G/ RF-RED 2,3 T VBEIISUG L %2\ W2 AR b
WMFZAEL v (B9 (b) (d)o WIS, KA ¥ 7N
H5N1 ORI EREEHEFRIT 4T/ R TR 2,6 > 7IVEEE
FOG L 22\ 72D AT MVIZZEEL w23 (K110 (a) (c))
&I/ KT RO 2,3 T VEEEIZRUGLARY MV EAL
35 (10 () (d))o TDLIILT BM Y INVI U
H3N2 7 A VA E B A ¥ 7V 2 H5N1 O kI Bk ke 4 3%
D GBS & %2 572,

WIZTA WA E ST KRB E LT A B[ v 7
VIV A H3N2 Udorn ZHw 7z, T2TIE, &g
JIDOIRIETH 5 plaque forming unit (pfu) ZFVTLEER
ATV, K 212F L0, EPRE—-FEy Y —ToOMMR
BCik, 9 9AVREEF R TR SN PUAER
FTI0 MELH, CORBHE Ly —LIH L
T30 HHRDEFEMELZ. ZOW, EFE— Ly 4 —
OB AIZ 8 % 10° pfu/ml £ 7257 = H i 5Nh7z, 4
L7 20v b7 574 =TGR TR 8 x 10*

(b) A/chicken/India/NIV33487/2006 (HSNT)

8 H3N2 btk % F gL &&=/
HBR % FH % A0 Y o R IR %5k 4
FOBMMELT 7R R

1 (a) A/Wisconsin/67/2005 (H3N2) .
(b) A/chicken/India/NIV33487/2006
(H5N1).

(¢) A/California/07/2009 (HIN1).

100 100

o0l 90|
S S
M M
E‘ 80 E 70 L i

X 60 B
70 l HA
1 1 1 1 50 1 1 1
480 500 520 540 560 580 480 500 520 540 560 580
R (nm) R (nm)

(c) A/California/07/2009 (HTNT) (d) A/dapan/305/1957 (H2N2)

100 100

90 90 |
g 80 g 80
% 70 + e % 70 +
& 60 - B X 60 1

50 L L - L 50 I L .

480 500 520 540 560 580 480 500 520 540 560 580
KR (nm) KR (nm)
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(d) A/Japan/305/1957 (H2N2)
Thbo
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pfu/ml 72572 ¥ KA v F ELISA @ H3N2 7 LA
DORHREIZ 2 x 10° pfu/ml 725720 DL EoE =iy
OFER LY, EFE—F L —IZ SPREAL /7077
574 —B LW A ELISA EOREICHENT 1~
2HIEBIETH LI LD bh oz ¥ FA v Fik ELISA
(L BITALERZ: SO JE R S S RURER ~ 1 HIZ 38 X SPTEIRE R
MHEDLLL, B OBRIMRAF TS, LIS >TE
WE— N ¥ —Hihid, AL OMES & prErE o8&
BIBNT EENARBEMEEL TR EE IO 5,
3.3 FEfSERBSINHIRE
PURPURRORIC X IS BWCHEROIF, JEfFR
WAaEZCZETH Do FERIENA T AT 1 HVIFZEERM &
DIFFIZBNTH 11 © LS = KB 217572 P,
5 N O IR AE Z T B> T v KIS iR &
LTAMNF A TZF L7 )a—V- N FT T T
EHWz, SNEEREEAFMVELIA Y TZFL 7Y
T=NILBS>THEY, BLEEEIIRFER A 2 Il T

2,67 VI —h&F /KT

(@ @ © ® g
H3N2 H3N2
© ,© .

Xbho FlobifkEREEILT DY T KA MR E LT
IV UAIRIATIV - M)V VTRV, KifiK
WHIAZ YA IRERFLTBY. PUREZ LS TRETH
bo ZO2HEDNA Ty RIS AFKE A TS
MR 22 S 57200 T BT ay 30 7k
EYURBEEREDFBIL 720 BUEI, Mg g oy
ANADBHNZ BT, SRR 2R L HHITE 3
CLEMRFECTH D, BARASVIZXEMIKTRD L TV
YHIANARRER T2 AR TE S,
3.4 BERENEZR

P2 I B 12 SRR L7z MEAHANT T 5 [ i
ECEIEERA ¥ 7V A VA K EEOIEH [1d,
Z—ATHYT—NVThHb, Fio—H, EEBHDIH,
Yarvyrsuay—h, BRAFIRT TICRAIEE
FEAL TV, MAERMAZERTHIEHENIZIEAL
FRIMICER)Go TR WERFMN O 4 55 ORE 2
ANRTIH o720 ZITRMALFLETANVAEDOEMRE

2.3V 7 )VBd—hgF /HF

9 PikZERWT HIN2 YA NVAZEEE—F Kk
HHICHEEIL ST, D 2,6 Y TIVIEE 2,3 ¥

| TUVEBETHRES nm O&F ki F2a—54v 7L

72HDEMOTEMR L7z, &/ R FICK )RS

S\ antibody &) @) Q
| | |

100 100 : i "

90 a0l (d)
g o S
M 70 # sof
pral =
X 60 X

50 70t

T2, (@ &£F/7KFRMD 2,6 > 7IVIEEX
H3N2 ® HA # 3283635, (b) &F/
PF-FED 2,3 7V HIN2 O HA ¥ 0328
LHEA LV, FEBRIC (a) (b) DORISEEPEE—
Py —2HTBlgEdsL, (o &F/k TR
WD 2,6 7N HIN2 D HA & 2878 L1355
BLTARZ MVHEAL LTz (B SHFE) (d)
4 RTEED 2,3 3 7IVEEX H3IN2 © HA %~

500 520 540 560 580 600
EE (nm)

B (nm)
HEN 1 RIS
@ / 26 Y7L~ EF KT (b)

o é
X

500 520 540 560 580 600

o

NWIHEFREELBRVDT, ARZMVOELDHS
Nixhpoiz,

2,3 V7 VEEI—bEF /HF

©o

10 Ptk HwT H5NI JRIMEREE S %2 e
{L&RT, 2D 26 Y TIVIEE 2,33 TIVEET
BERESmmOEF/ N TEa—T107Lizdb0%

REE (%)

HOTINIULEE T2 (a) &F/RT-RKTD 2,6
TTOVEEIE H5NT it L. (b) &5k
FFEMD 2,3 7V HNL ERE T 5. %
BZ (a) (b) ORIZEEEE—FEy I —%H
WTBIET AL, (o) &F/RFRMD 26T
JVIEIZ H5NI &3R8 AR MUB B L L 7%
Vo (d) &F2RT-Rimo 2,3 ¥ 7IVEEE H5N1

520 540

R (nm)

500

—103 —

60
500 510 520 530 540 550 560
R (nm)

LRO L. ARZ MVOZBEAR SN, (5
oA
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HRIIFEZ4T) 2 & T PR EHM OB I L7z,
T Do T BEFMCTFZHRE) 2255 ik
HSHM R ELSE T, HOHNERE S,

4 ESFFRSOTOER

COWFEE. M —&REN BET 5720100
DEBRELFHEW S O EHE OB LETH -T2 &5
WCZFDHET R EBIT L2010 E LM o720 EB
WCCE =% T AREE LT Hilif T
VI FORBIRADIRR % N2 720 2 OENEER A 5
THo7z0 2008 D LDBFIA ¥ TNV FHKRFATL
7oA MEEO PCR #4052 8, 4147
NI TA—TIIH BN LIPAHBITE RN Eh
5. WRHEE LTI DTN RVl n) TEAZ W20,
2009 SERICAF T I THEA VI NVT U FRFEA, X0 T
Iy LT B LERIOR ThH b, ALy F—%MnpZET
BRA VIV FORE, ZOYFE L) BREO S
MG TE L EH 2 720 RIMBUSEZBIMN T2 LTHE
Ok, FIFRWAEOWHITH S, £ D@L T, F

0
(a) (EtO)asi/\/\H’CVO\/\O/\/O\/\O/\,OMe

Q 0
(b) (Eto)SSi/\/\H’C\/\/\/\/\/\C’O\N—C

0 oo

IR EIREHH]

11 FEAE W 5 bl 26 1w

MZFFYYI01C (a) AMFYFYTZFLYZYa—n, (b) &
Y UAIRTIAT VR ENENHGSE 2 () (ZFRIFRWEAEZW
L. (b) DAZ YA INKEDBPARDO AN K= NVIELREE TS,

TR A 2 IS5 TROFLBR DR VDS, RO 1)L
AT S ETIE BEELZRETH S, ZHITBIL T,
FTNINA X7 FOVIEFEERI & DL RIFFEIC L) T &
720 TOXHITTOMGEIZIETE OWITEHE D D OTHHR T
MEFZDOHEHEIZ LD ERTE2DDTH 5,

5 ®migIC

REFLEHERZFERTH0TRRNIE, 177
WLV HFTANVADR TR EFEIANVADKINDS UEEL %
ZATWho YANVARRGICEBIZ 2V OT ZETEOM
PLIANAZHHEE= ) 27 L, KEETYANVADIER
BT LD EETH D, 2w VANVADEYL R
B, B, NI TUTHHELTWEEEbNTWEY T
PHIEICIE > TW Vv, TRTOTF—% & HBEHRE —
FECHBTHZ LT, IT EH IT BEELTHRE T4
AL LTREBTRETH S, O, U =iz
FHDHRTERL, F—CA, k. AT FrREYTr—
TIZTHIEIZED, YYD ETFT N THRVE TR AN
T&5,

COWMLTIE A Y INVZ U FEI AN AR L L 72
WHEZAALTE2, BUE BTN =%z
i S MR A B ORI HIT-oTHB D, B AL C R 4%
JEYER M E A TR 25 EHICTHZ L2 HIFL T
Bo INASTEIE, B o EHEFT N C il e fia L
720, BAHEOPTIEREZFEEETLE) LR
Thro Fon RIS EBIETLVATLATHY), Ho&
WOHALDFHE= =% IF LD ETLERETA LV OFH
WCHHWAI LN TE S, TTIC. Do & LHx OB
DB LERL TN 5,

HEF

COWFFERZEIC BT, FAR R B T2 Al B kR
FBBIZW R RO F AR ERZ FRoT W22 w
720 HALFER T ANAZIZBT A S IEH AR AR
FHAIEAE B A%, A R AP TE RS HE £ > & — T K
— BB LD 727207z,

SEERBEIHIREER |

fBECRRELRVIIIVY

DA IV AREHREDEIR
e 1TV IIHBEDHT
BRI R il o =E a2
12 FERRZME R
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SET) HAGETIE, AR (lu) &4 v 7V U FRBRLTHNT
WABPELELRY, BFHIEHOLERERETH b EYE
WZIZEBIOSEIDS VIR D DL, —FBDIG EWi D AAE A
DERHDODVH D, FHMEA Y TV FIBRETH D,

E2) i

AV IV FOWMMEREFIEEL VA, BHEIE B

A VIV FITHB LI, FHFEO—D2IZHAO T v 77— ¥
ARG CHHZETH Do TIWVIHIRT, ARA -
A VIV FRGEH RN L L) T EIh b,

SEXW

(1]
2]
3]

[4]

5]
(6]
(7]

(8]
(91

(10]

(11]

[12]

(13]

[14]

[15]

[16]

[17]

BB, S — BRI AR 2 T OB g,
Synthesiology, 2 (2), 147-158 (2009).

i) PR R, PR P28 > 70 P HENL, =),
7, 10 (2007).

Centers for Disease Control and Prevention: HIN1 Flu,
http://www.cdc.gov/h1nlflu/estimates_2009_hinl.htm,
2015-01-02.

W B8 o 7V PRI 5 25 %ok, httpi/
www.cas.go.jp/jp/seisaku/ful/syakai/dai2/sankou2.pdft#sear
ch="%E6%96%B0%E5%9E%8B%E3%82%A4%E3%83%B
3%E3%83%95%E 3%83%AB%E3%82%A8%E3%83%B3%
E3%82%B6+%E6%AD%BB%E8%80%85%E4%BA%88%
E6%B8%AC, 2015-01-02.

JE A FRIA 7V v R EAT B R P21 42
HITHELETIR 4RI, 7 (2009).

KRR, SEIE =, FACE, B S R, (R P RO 2
FEVEFI A > 7T 2P D, HEIEGE)E, 161 (2006).

i H 5 {8 2 M B TR A A T e i RV L 2014 4E 6 H 27 H
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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

1 Research goal

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

Research goal is described clearly.

o | Relationship of research

goal and the society for the society.

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

Relationship of research goal and the society
is rationally described.

Scenario Pt agred »
3 scientific words” .

Describe the scenario or hypothesis to achieve research goal with

Scenario or hypothesis is rationally described.

4 Selection of elemental

Describe the elemental technology(ies) selected to achieve the

Elemental technology(ies) is/are clearly

technology(ies)

research goal. Also describe why the particular elemental
technology(ies) was/were selected.

described. Reason for selecting the elemental
technology(ies) is rationally described.

Relationship and
integration of elemental
technologies

Describe how the selected elemental technologies are related to
each other, and how the research goal was achieved by composing
and integrating the elements, with “scientific words” .

Mutual relationship and integration of
elemental technologies are rationally
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 articles submitted and their explanations
The articles of Synthesiology include the following types:

+ Research papers, commentaries, roundtable talks, and
readers’ forums

Of these, the submitted manuscripts of research papers
and commentaries undergo review processes before
publication. The roundtable talks are organized, prepared,
and published by the Editorial Board. The readers’ forums
carry writings submitted by the readers, and the articles are
published after the Editorial Board reviews and approves.
All articles must be written so they can be readily
understood by the readers from diverse research fields and
technological backgrounds. The explanations of the article
types are as follows.

(D Research papers

A research paper rationally describes the concept and
the design of R&D (this is called the scenario), whose
objective is to utilize the research results in society, as
well as the processes and the research results, based on
the author’s experiences and analyses of the R&D that
was actually conducted. Although the paper requires the
author’s originality for its scenario and the selection and
integration of elemental technologies, whether the research
result has been (or is being) already implemented in society
at that time is not a requirement for the submission. The
submitted manuscript is reviewed by several reviewers,
and the author completes the final draft based on the
discussions with the reviewers. Views may be exchanged
between the reviewers and authors through direct contact
(including telephone conversations, e-mails, and others), if
the Editorial Board considers such exchange necessary.

@ Commentaries

Commentaries describe the thoughts, statements, or trends
and analyses on how to utilize or spread the results of
R&D to society. Although the originality of the statements
is not required, the commentaries should not be the
same or similar to any articles published in the past. The
submitted manuscripts will be reviewed by the Editorial
Board. The authors will be contacted if corrections or
revisions are necessary, and the authors complete the final
draft based on the Board members’ comments.

@ Roundtable talks
Roundtable talks are articles of the discussions or
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interviews that are organized by the Editorial Board.
The manuscripts are written from the transcripts of
statements and discussions of the roundtable participants.
Supplementary comments may be added after the
roundtable talks, if necessary.

@ Readers’ forums

The readers’ forums include the readers’ comments or
thoughts on the articles published in Synthesiology, or
articles containing information useful to the readers in line
with the intent of the journal. The forum articles may be
in free format, with 1,200 Japanese characters or less. The
Editorial Board will decide whether the articles will be
published.

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.

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

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

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,
for subsections, 1.1.1.1,1.1.1.2, 1.1.1.3.

3.3.2 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
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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, image files (resolution 350 dpi or higher)
should be submitted. In principle, the final print will be in
black and white.
3.3.5 For photographs, image files (resolution 350 dpi or
higher) should be submitted. In principle, the final print will
be 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(lssue), 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).
Website — [No.] Author(s) name (updating year): Title
of a web page, Name of a website (The name of a
website is possible to be omitted when it is the same as
an author name), URL, Access date.

4 Submission
One printed copy or electronic file (Word file) of
manuscript with a checklist attached should be submitted to
the following address:
Synthesiology Editorial Board
c/o Public Relations Information Office, Planning
Headquarters, National Institute of Advanced
Industrial Science and Technology(AIST)
Tsukuba Central 2, 1-1-1 Umezono, Tsukuba
305-8568
E-mail: synthesiology-ml@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 Public Relations Information Office, Planning
Headquarters, National Institute of Advanced
Industrial Science and Technology(AIST)
Tel: +81-29-862-6217 Fax: +81-29-862-6212
E-mail: synthesiology-ml@aist.go.jp
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Aim of Synthesiology

— Utilizing the fruits of research for social prosperity —

There is a wide gap between scientific achievement and its utilization by society. The history of
modern science is replete with results that have taken life-times to reach fruition. This disparity has
been called the valley of death, or the nightmare stage. Bridging this difference requires scientists
and engineers who understand the potential value to society of their achievements. Despite many
previous attempts, a systematic dissemination of the links between scientific achievement and
social wealth has not yet been realized.

The unique aim of the journal Synthesiology is its focus on the utilization of knowledge for the
creation of social wealth, as distinct from the accumulated facts on which that wealth is engendered.
Each published paper identifies and integrates component technologies that create value to society.
The methods employed and the steps taken toward implementation are also presented.
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Research papers
Development of material testing facilities in high pressure gaseous hydrogen and
international collaborative work of a testing method for a hydrogen society
— Toward contribution to international standardization—
T.Iumma, T.ABE and H.ITogA

Research on social benefits resulting from NEDO projects
—Study of the top 70 NEDO Inside Products—
M.Y aMASHITA, Y.YURUGI, N.KIMURA, S.SHISHIDO, T.YosHIDA, T.IssHikI and M. TAKESHITA

Application of laser Compton photon beam to nondestructive tests
—A spin-off technology from nuclear physics —
H.Toyokawa

Detection of influenza viruses with the waveguide mode sensor

— Development of a palmtop sized sensor—
K.Awazu, M.FuimMaki, S.C.B.GoriNaTH and X.WANG
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