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Evaluation of earthquake occurrence from active faults

— Evaluation of rupture probabilities of active faults using the Cascade
Earthquake Model based on behavioral segmentation —

Toshikazu Yoshioka

In order to assess the probability of the occurrence of future large earthquakes based upon the past activities of active faults, we divided
active faults into behavioral segments, and adopted the cascade earthquake model, that is, a model that considers that an earthquake
is sometimes caused by a single segment and sometimes caused by multiple segments. Using this model, we can evaluate the rupture
probability of active faults by a uniform standard without any inconsistencies with field data. The result was published as the Rupture
Probability Map of Major Active Faults in Japan.

Keywords : Active fault, earthquake, assessment, rupture probability, behavioral segment
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Two types of lead users in a model for the transfer of technology into households

— The development and diffusion of induction heating cookery —

Yuka Kubo * and Yasunori Baba

In this paper, we propose a multi lead users model for the transfer of technology into households through an empirical analysis of the
development and diffusion of induction heating (IH) cookery. Even if big firms successfully develop a technology such as IH, a new
cooking paradigm based upon a special cooking device or special recipes is necessary when introducing a new technology to households.
We postulate that two types of lead users play crucial roles in the task: reasoning-based lead users with technological expertise contribute
to the development of functionality; sensitivity- based lead users having little expertise contribute to diffusion by making product socially
trendy and authentically attractive. When introducing advanced technologies such as robots that have not been successfully diffused into
households, forming flexible networks between the multi lead users and other stakeholders becomes highly indispensable.

Keywords : Advanced technology, lead user, technology diffusion, social value , induction heating cookery
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Creating non-volatile electronics by spintronics technology

— Toward developing ultimate green IT devices —

Shinji Yuasa *, Hitoshi Kubota, Akio Fukushima,
Kay Yakushiji, Taro Nagahama and Koji Ando

We have been promoting Full Research to develop ultimate green IT devices based on non-volatile electronics. A core technology of
non-volatile electronics is a non-volatile memory possessing features such as large capacity, high-speed operation, and high endurance.
To develop such an ultimate non-volatile memory, we developed a novel high-performance magnetic tunnel junction device based on
magnesium oxide (MgO) and the underlying mass-manufacturing technology. This technology has already been commercialized for the
production of the magnetic heads of ultra-high density hard disk drives (HDD). Now we are also performing intensive R&D activities for

developing the ultimate non-volatile memory called Spin-RAM.

Keywords : Spintronics, magnetoresistance, hard disk drive (HDD), MRAM, Spin-RAM, non-volatile electronics, green IT
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A marked improvement in the reliability of the measurement of trace moisture in gases

— Establishment of metrological traceability and a performance evaluation of trace moisture analyzers —

Hisashi Abe

The reliability of the measurement of trace moisture in a gas was improved markedly owing to the establishment of a trace moisture
standard at AIST. As a result, problems with conventional methods for measuring trace moisture in gases were revealed. This article
presents the scenario which we adopted to improve the reliability of measurement of the trace moisture, the development of a national
trace moisture standard, the provision of a metrological system traceable to a national standard for industrial measurements, and problems
revealed of trace moisture analyzers available commercially through comparisons with the national standard. This improvement makes it

possible to evaluate properly the quality of high purity gases used in industry.

Keywords : Trace moisture, primary measurement standard, humidity, metrological traceability, reliability
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DIERTHME S B RECHMS E L5280 b PLHUE DL
TIRINSOREZ R TE S, KIZ, FETATOKD
WEESEOPEICH LT, BREAEFIIROERE
R E KA LRI EAR B S BENT 2 BA%, HEHCERIEK
G A R LW IR AT A OB i it i O E Z T S PE T
20T, EHBEHEA RO —H Y 71 T
BMRTEEE RS, KOBELFIERELTILfEDATRS
Sonntag O, 3-100 CTETLAARTIE B W20,
TSP TIZ-100 CULTFO#HIEZ Sonntag D219
RO KO EREDFEORENTELR V. SHITKAETH
MR IEARENCSDOWTIE-35 CUUF TIREBROIREH 7L,
COURIE LT O TSR L O fRiE 2 D 5 P
PLEE T, AR RS EAR B e L2 e
LEWOT, IS aMBEICE SRV,

—J, B EOEITE LTIE R 75 B 2
DOYUEEDP BTN L, ILHE T RUTE S 14 nmol/mol
(ppb) DWW AKGFFAETIE, KO ZEFBHEEIIN 14 ng/
h (=780 nmol/h) &MDT/NE R L %5 DT (WA A
ZgEFEL. 0 T 101.325 kPa #58 Todi &= 20 L/min
DE) . INEZVPICAHEPSZ/NEMETE 2008
BLod, WIS, YOFTAOMED DL, IHELTIIN
TEAADHFNIKGHBHRE LT DL, TN NS LR
b2, IRERYRLESE DT 2Ba R ZEITEh
BRI AZ MG 5 HUED D Do SHIT, IHE LTS
F MR IARG O —KIEHe L UTHES SN2 ERD R h o
7eo bbb, BEHEMELIZL B A - RRER - Bl o %
B Z UL, EER A, SFHEEORIEZ, 13EA
EXTENIRTED S IR0 B LB B 5o

Pl EoyiidE s, mrggRkeheho ki - fire
T E 272 BT BRICIRRZ2 X918, EERITIEILEL
BEEBRIRL:, COBMELTE—IC, RERERICB
FREMOFES - HEROMELZBEM L2 EBTFoh
o BEARSHE (MM - TSEHAN e GHEMIZERT) Tid 1999
D SRR EEE DRI DM Z 4D 72h%, o8
MEIOWFZEREBI Tl BEICTR RS R 2 R e L 7o
RGIEHREDBFEA D SNTWize LA L, FHE-100 C
T DOW IR T TR S FHMi O s £ T b7z
WFZeBliE, FEHOMBMY ZDOUREFTLEML, DT
H%-100 CTRECTOEMOERLERORMESICH L L
Z2 Tz, BT S ROME KRG EHIO T ED S -
720 EIBSPEAR B T — K< v 7 2000 4EEERRK M Tl
FEREN B K T2 REREICFE 2-100 CULF &2 ->TH
D, GBS LNV TORIEA LTINS LGS
Tz, ZOEBEFRAIELETHRLISA. ARIE
KRR BEINAR AR B D F AT %2 5 & F 2 720
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B, BRIM T RFEEFIEN S8 LWRIFOFTED S
Ton s M BT RFEE 1990 SRR ORI e -
FIEPEDOE A TTR SN S 51240, 90 4FRDE
DHBRPICPT T el RRmE» £ <nshs
£ o7z ZLT 2000 FEEIIEZOVERED R S AT
ENTETWDT, JLEAE L CTHE L 2 5 K5 258 B
WoEld, M T RFEZEATLILETHIRTEDLE R
TWwize RIS, FHEZE (Atunoy—) 2HMETEH0
ELC HEET R OERREA RO ML — ) 71 O
ENEITBINTH 722 EHHHELTHEITTBL,
3.2 —RIZEEROHR

PEHE AR KD BB TR AT A AP O
KT OYEEGFITRATHEZONS:

XWZ—x—-}——-{-xb (1)

x,: FEH &R T2 T AN R KT OWE RS [mol/mol]
N: HALIRE [ 3 72 0 (PRS2 5 28 FE 55 2 K7 W)
E  [mol/h]
Ny W - BEBELC X0 BALIRE R 72 D ISR B 375 K55 0
PrEE  [mol/h]
F: HATREH & 720 ORI AT ADU R [mol/h]
Xy WA (B0 A) HUZE TR K S O
BE5#% [mol/mol]
Thbo PFEE L5~ KIEEEORFE % (1) X T
HICHHT A2 ROEIICR S (1) RALO K Y&
DOME TR T 5o x,~14 nmol/mol& N~780 nmol/
hiZBWTC, x,>>x, EN>>N,D S % 72§ & 9 1RG5 % B

FEL.

X, =

W

N
F 2

LEEDENTT D NeFRRELEES (IEHD0& %NS
{EED) o NEFERENS 2/ SHIE T 5 Hif % B 58
L. () 2o THREM x, 2 ETE S E)ITT 50

72720, FEBEORBIIZOIEF T fTbITwiv, F
7o R TREEMEBIIKNEGOTEHDY, TDH
D1OOEMPEEL L, MOFAMORLE LALIEITRS
ZE BRI L THICEATZLDOTIE R o7,
3.2.1 KOBREEEDAE

(2) o> NIIAKGAIEHE [g/h] DWMEETTV, KD
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EVE R (18.02 g/mol) THIALZETRES, Kip7EIEM
FEOWREIZOWTIE, 31 THRA2LH IS, BAD T RFEZ
i) 2 LaFM L7z, BAUm T RFEHE, K6I1TR3IND K
AT, FAEMNOIRE VR, Lo THHRDOE L
RFECHOI TSN AEZ LT0h, ZhUcLh, I
L2V OE WA EIE ORGFAFEHRIE) &, KAEKIE
WS LR EHRICHET S LA TE b, B
KW CEA LZ2REAM T RAEE, S KA O —3
2B RO THEN AMTBMHEL L, 12 g BEOHRD
PHE VO RZALE 1 ug DA ERETHIE TE, ERE
HALRND L —H ) T4 FERR D720 FVEB 57 1S & % 4%
IELWREE T 274 E, M AKGEEEDRTE D720 D5
LTS, M7 (a) (dEEm FRFEZ -7k 258
HEDPIERITH B0 5.1 pg/h O/INS 7K ZFEHETY
T MEARETIH B Z D90 5%. KT (b) & BEAM
TREEZHEDTITMEL B TH S, TIUIIEHE VD
B DT AR 2 KA L. ZAEMNICH 5t
NEFEARENO L HIZH LEFRIFIZTAY—THLTH
U720 WEEEVIER 7 () OEBREFMLLDEMHST
Who EBOFEHIIOWTIIH Y 2B Esh v, 2
DHAETD 6.6 ug/h OKGAEFEREDWESINTNWED
T KHSE22 22RO IO ETHINNIHIZ
B0, FEB ZOXIIT—E KRG BT EE
FIELTBE, ZOREIZOMEM ST, M5 RMEK
iR LTS AR SN D 6035 5, LL,
AL ORBA S 7 (b) OFEBIIIMEDNH 7228
Mo o7ze PLEVE R CIIEBN RILHA S 2% 2 723
A KRG HEFEEE I ONE, BE, BAEMNOE
7 BVHADOKDIREDHEHRICEoTRD LI LA TE
bo BHEHEOFMMISCHRICELH P K7 (b) DFEER
DA FEHMEAT 4.1 ug/h LR HIEME DRI R
Wbo ZOEIET] MELEDAHENPSIEZEZEELTD
BHTE RV, —, BAM T REZHWZKT (a) @

FETIX, BEMEAY5.] ug/h LD EME —3T 5,
NIRRT NI LZMER T H720, FHEONEE. 5
AAEIET) AR E R R 2 T2 FE R AT 57205, B
TREERM 2% T BHRmEE WEBSI A, SO
HPHN TR T22LD0 -7z ZOBRICE-T
10 ug/h L)V K53 78 58 B % 43 B i L E 5% 12
& AN T REOBADBD THITH S LHEIE
ENTze ORI OLD) 1 D0 ol i, FFEL
FEA KB DK AEFEIIHBIR TIFHNTELEEH
ETHDH, THIEOFD, WELIETIOHBZT T (2)
KON ORECS TG TH DL EERT L, Thd
FEEBIC Lo THERR S, K I - JE IR Ko T
HIXHEHEARTEDE 0.6 % LN TOREENFEIH ST
% Pl N OB OBAMBIFEDS N OEEILOBAMFIFEICD
DN b,
3.2.2 W& - BHEtKks. EOHRPDHREKS DAIE
X, ~ 14 nmol/mol (ppb). N~ 780 nmol/h T (1) X
Dx,>>x, &N >> N, DG 2ii7e 3 RE LT 51213,
N, R x, DUEDSARTH Y, FIUIEmEE Rk
GRIBUEE D, ZHUIOWTIEY W), FHEAFSERT TR
36 L7 7RV O KSR (VUV) ) & 2000 4F1238
ALTWZ2RAEA + AR (APIMS) © o i
EHEZ Tz, VUV IZEZEIDEE K TR S €8
THHEIRED OH 7 VAN EA K SE, Zodtx Blils
% 2 ETHERGOMINEZTT) EiE TH S, APIMS 1L
BAAE IO FMABIZLSTRAE T TIA LS E, Z2H)
PR E N TINEHRmGHEHIEAL, F AR O Y
B (CoammaKs) 2milids%EETHL, VUV
B I APIMS & i K55 TR T 55 R IEBED D 575,
ZNHKZHEY 2L ->TESY, EHEZ > THRERZ
VER T BB DD, TITOWTIZBAS OIS )
AR TR A S22 Mm K 2 v, BRI T
52 LEEZTN, Thbb, (1) KON, & x, H3—

0
EHA i
i wa ¥ -100—
B ~
& L] 7
7 )
Y % -200 —
I [
o AEE 5.1 peg/h
—> -300— IHERfE: 5.1 ug/h
731‘*‘ T T
WEKD 0 20
HBHAN,)
EREEIL

6 MM P RFHC X IR &
N DRIRDNE OB &

—227—

RIFERR / h

0
(B RIS N (ORISR FRITEL

w -400 -

3

z 4

]

& -800

= i

]

% 1200  BEE: 66 pe/h

- EERE: 4.1 pe/h
T 1 ~1600 T T T T
40 60 0 50 100 150 200
AIEBSRT / h

7 PRSIV ORI OWET— 5
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EMZEDEMEL.NE FOMELEZ LI ETx, 2214k
g, INhE VUV £7213 APIMS Tl LTIRRMEZ @
FkL. N & F O EARREOZAL m O BIRA O M #f % 1F
WTBHETHE, UL, mAKsHIE Tl JEHE
EVDANEZ (NEBEZDHID) BOWEHAA—Y (RE
KoBrZ) \CREMAESL20, —#oEBHRNO
VUV % APIMS O RX—=254 Y KU 7 b - JEEF Y 7 bAYE
FIREEICHARTEMTEY, T2, LOREOH —Y
W2 R AUZ AN O N, DEEFRC & RaE50
B FOBIIARMBICN, ZFICEHEAZLTI w02
R D=0, T T TIHE MO BB SRR
LW ZEDEZ ED TV BTG HoTE .

P R 53 W TR - BLBE K& ¥ a i Ah o5k
KX BT EN RO TRELEGEEDLET
HLTW/zDT N, & x, DMEITEERFEEZ T2 LTHIC
HELHFHEEZTWA, Zha VUV & APIMS 7207
T DIRMETIE RV L, BiEE2ED TN BITK
HICEZD IR oT,

L) Lo (2002 FFEH), FrET4) 0 rF s L—
HF =236 (CRDS) M7 L i3 2 P 3D H L v
R AKDFIAIMEND K)o Tz, SRR
5 —THI SN FEF Y EF AL —F =% B
LZO, L—HF =2 MELEEIEL L TRVWENL
HEZHTHRINEEZ B 55T FFICTEICR TR
BRI IR AL SN 6 Tdh o CRDS Mk
SRR ORI iR L WE T — 5 2 Sl x, 2RO S
ZENTELDT, BEMElES % &SRR ME D
WHETH Do TOFFRIZ VUV F7213 APIMS IZHARTH
FThrEHEzONIZ/D, TCICEBEOMERICH T2
ISR LB ADKGE Z4fD. 2003 4O F VI E A%
Tolzo HEOBEETRATORIEENEIC LS E, KE
AR ZE T (NIST) O ML —H ¥ 74 DR S
72 SIS L OEIZ XD, 0 nmol/mol (ppb) ~ 1000

2

10-{®
& 5
~ [ J
o
r 0
g °7®
8 °
s e o

(TP
2 )
-10— o ®
T T T T T T
0 200 400 600

MEE5% / (hnmol'mol")

8 FRHEMHE RN (HIxHi)
[l - B fl) +BREfE] % 100 Z/RLTW A,
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nmol/mol (ppb) Ol TH/ROIEMEEHEE ST W
BEDTETHolze THHTHMAIIRROIEMEYED
REATH 720, RO RIS FEALEE THRAES 7
D55 o 7ot Ky (BEHEfE) % CRDS K551 T
WEL (Feofl), EHEHE LR REOBE -7 P,
B ITHEHEAH L D IRED 22 2 AHIET/R T, F7/2. CRDS
WA R O NEBBERE 2 > TRDWIN AR S MV % il 52
L. WD IENT A5 x, Z3RD7z (EHTE) o K9 I1IZA
A7 MVORERN % R, K9 OWIRIZ A TROIRE)
FBR T AT IS TR S BRI (vitv; 732 RO
202+ 303 BF) ZHI\72o CRDS fm Kt OIRRIED
COWINHD Y — 7 REEDP HPE SN T VDo TN HMAL
iR 5N72 320 x, 1F 20 nmol/mol (ppb) ~ 600 nmol/
mol (ppb) DHIPHT 11 % LIND#T—H L. CRDS fitiw
KGFETHI N, R x, OB HEHTELREBETH LI L
Wohrolze TLT COEBEZMSTHIEE DKL,
x,<0.15 nmol/mol (pph) & N,<6 nmol/h % E W3 55
FEERNWEL, x,>> x, & N >> N, D52 073 Bikins
i SNz ZOWZED BT CRDS M Ko at v mtk
RER KGRI CTH B EBWISNIR o7,
3.2.3 HIREHADREAE

VMR A (8FK) oiim FIZAGUE R =2 HWT
- WESNTBY, FL—HE )T OFERICIZZ DM
BHilZRIETAZ %, ZLTEORIEICIEEHEHICHED
VB RSN R IEF S (JCSS) ¥ TRIEY —E 2%
ZFAHIEEBUEZ TV, Ll mO/NSOBAHEDR
STKRIEAS W HEZ JCSS AR IEF 3 H 1T 2004 4FE 112
WHbEEZA, BT EFHIDOW TR IEERK
72, TCICRIERIT) Z LR L VW2 oNE #1572,
F7o Mg, B RFTORERFEE T VA — AT LT
1 % FEDEBETH Y, BTN S W TIE A

‘g TP e R R A
u)j( -
o 4 EEXS
= Xy / (nmol - mol=")
> EgE:r 720 KD EHEEE
8 o _| #mE:ie92 i
g fRAFE : 70.4
o -1
=
0] -
[e]
o
c —
S
S
o
B
8 0 — J\/\l M—M
< T T T | T T T [ T T T 1
7175 7180 7185
JREL/ cm!

9 KDERIBINANRS PV

X QWL 4 TR OIRBY I BRI S b KOWEE
SPEE R T vy, NV ED 2, 3 BB A STIEL
TWh (TAZYAY TRLUZZWIGE) o
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MEVBRBINIIWEKRTL, D72, KWL TLELINS
TEHEIPA 2 /NS OAHEN S THE 5121, HEBOE
Rl 20T LTRIEZIT) LEDH 572
51T, M8 TROLNFFEMEEFRED AT, FITHE
HWEDORHENENSHLBEDEE LTV, ML EOBIHIC X
D, 2005 FEOFFPEEY S, FIEHEO L) FEED SR
WEtOBAEEZ D LTk o72,

SANREORIE T, D BEEOE VTR = FHEI R
IR (FH ) NEERER " g2 oN D, T
HH R 7 VR mEHcowTid, sHEFZET s it
WML ER O FEIEIC X BB TThbhTRY P
2000 4EEA SBEFEA PG ST WD T, TRz 2005 4
AL, JCSS A LCHEBHAL RO ML =Y
FADWRED T o720 GARDIEN - RIEDWETF— 5 & 7
ANIRICE A7 — 4 2 fioTima MEAICEH R L. it

BEfORREK TS 2 L THERBOMERE L7z, 20
MERT o7 E T, EREEICRREEZNZS 2
&Ty 015 % DINOFEEARTEN S TR E G2 ] RETH
BHIENHERTEZ P, K10 32O BEFHEARIAT-
TR & DR KGR DR IRED I IR OFE R T H
%o X8 LA X9\ HHEfl & FR /RO 7 2 HIAHE TR L
TWwb, M8 THK 1l % 72572 DA34T 6 % LANIZITL
FoTBY, F20ELIFITELL>TVDLDODH
5o ZDFEITDWTIZ CRDS i AT TRibR TV,
RO AR DI EE D5 ED B OIS THHT
XDTEN G IroTnD P
3.3 FiEHh =D

X, ODEHERTENES ux,) 1 (D) XY RO
RS 2 & LT,

O e N

ZDIERHE / %
o

I I I I
0 50 100 150 200 250

YEESHE / (hmol'mol)
10 B AN e EA G OB EE FRiE0 % (H

xHit)
[ (Rl - B ) =BT < 100 2 /RL TV,

— 229 —

EEREND, 72720 HiLDOu(A) T ADBEREAFE D
BRHET u(4) 13EHIT,

W(A) =ciit(a) +ciut(a,) ++ @

DILTEEN D 72721, ¢l i’ﬁiﬁ?ﬁ*#{’f‘u(d) i%fﬁia
DFEHEATEDP S H KT, TN R ERZPORTLY;
bdH L, EERIL (Jlébéi% bdhso 72, k@J:’)Z;C%
HiEOAHE»S % (4) XODula) ELTERTLNDEET
Hbo NERLDIRIEHRLTI VA, BHTXLIRKEINE
IDPIIRERZ T THRRTALE TGN LN EN L4
b, F-METELLEBSTW2H 008 FIFZH) Tk
Mol ) r—AbH b, —~BlEBF B L, Ko AEIEHE
@«Eum%%ﬁiﬁlﬁlﬁo EREMIIESDEDH SN D205, £
5D ENF AR OWE L AAEHNDIE DX HDET
ci%ﬁﬂﬁf‘é&w:m%oto BHIMo7T—s 2 H07-L
Zh, HimDOZALL DMICHBEMPR W20 T, =7ar %
HoTHEIE BHWICRE LS EBRETo72, K11
WZE R LA O E % R T BilA 2L S TOIEAEA
M EEVZIE AL B W EH IR R 525, SOMICHAM TR
ﬂf@mLfﬂﬁ? EHPBEIIINI2 (a) ITRENTEIITE
WKL TEEL TV B DOH 5 h b0 SHDSEZEILIC
;Mﬁi%%TfﬂmaT/\@%%@%wf 7 LMD
KRG ZEFEREDEALC LB DTH B L, K12 (b) 12
IRENT-CRDSMEAKGFIOMNET -5 & RHEBPFTE
%09 bbb, CRDSIE AR FHO MM b SR LT
ZALL T\ 5 (CRDSHM R KGO M EEO MR E DL
HIELTH5) o K12 (a) EH12 (b) OFEERL S ZFNENK
7 BB 5 5K G BEALDEFEREUT K —
BL7zo COBGUL FAEMIMIVALEHR 2 E 2@ TH
O RENNBBEANRE, ZNL-oTE=Y—H
M EERT 238 2 Wit Ol e (g i TRl ST w5)

Room

Generator
28 —

mE/ T
3
|

lrve

24 —

T T T T T T
0 100 200 300

BIEESR / h
B11 SRS 2 R R O i 2L
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EPLHCE E VN OKDIREE (SR Lo TEAL %) 125
PHEL TSN DEEZ LN L, ZNHDOFEMIZDOW
TP THBL TV ZDOTEEL RSS2V, 5
A DO EN LHIBEINT VWD LR Z 20T, JLEEE
TIVAOKDIREED FRICHIBE STV B E VALK, 2D
£ BATED ST H3D B Z EATIRINIE N T 2 o 72H5,
VL EDFEEED S, u(N) (& EFNbula) L LTEREHH»H
B DTN, T DORBERED FEERITRO 5N 72,

(3 BLY @) Rh2rMhoWHEICB LTI
FBR - EERIToTIO 2 DONEEHR ST EEN
AHEN ST L 2%, ZORE, RRZEHLALTTS
72Dl AHEDPSOFHli % F &7 £ A2 H BT 5. 2
DEFZERTIUL, DHEPSFHIET &0 5. FEMES
IHZBIET HHN R TR S T AT S OFFiFE
321N T, BRI B A AR SR L. 2
Fgs LS E L EIClE LW EETH %,

3.4 WEKDIFEEDEIDOTED

321~ 323 CRLIMER R R LD HRAMEMIT, 12
nmol/mol (ppb) ~ 1200 nmol/mol (ppb) (KZE F T
FaRDKI-100 T~-75 CITHHY) DMK FEAE D]
HEZ B B K 0 FE AL BB O BAFE TSI L SRR I B9
LHEDSERTE FAMENZICELTIE, 12 nmol/
mol (ppb) 1ZHB1F 2 X EEHEAMEAS OHEEE 11 % (X
LT 2500559123 % BETEHINTVLD
Ty THHLHENER TE INBIC IS THE KRS
BREASHEEE B i . STz,

AR BT MEREDERPBOTEETH -
7oo BRI N KAE. CRDS i Korah B, AVt
AT OBAD T IUE, o KRR E ORI KA Rk L
MofzbH 2 Twb, CRDS Ko it gt 2w ik
BAHIBIBEAZ ZEL T ah o723 E 7205, RIS
fEH L 72RO EORE I KRR TRz L
MBTE, TOHROFNREHNH B DEALITR 22 L8

130
~ 1 (a)
c : 0.142 pg / (hC) °
uj_ﬂ —
= 120
~
N i
B e
) 7
% -
I 11.0-
i 1 e
e e e N
24 26 28 30

mE/C

12 K5y T8 ML O S IR AF
SERAF T 2 43 TSR [23] 20 SRR
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K2 MRS FEETBIDAMENS OFHII R

(B 12.00 20.00 50.00 100.00 500.0 1200.0
NSRS
< KDEFRE 0.172 0.286 0.7156 0.384 1.918 4.602
- WRiE - BBtk 0.014 0.024  0.059 0.021 0.104 0.249
- RRAZRE 0.024 0.040 0.099 0.198 0.990 2.376
- BOARDEBKS 0.300 0.300 0.300 0.300 0.300 0.300
BRIZERE S 0.35 0.42 0.78 0.53 2.2 5.2
BN ERARERIEN S [%] 29 2.1 16 0.53 0.44 043

* BiT(F 2T nmol/mol (B EMIREREN & 2R < )

BB OBINIOR D 5722 FZ T b, Tz AT
IR A AW L7 As, B ARSI B s S L AR AL AR S
B3 24TEEEMEDITV, BABDLEIISUTEEK
WRAT) L. AWIZRICHL L 7058 2 EIED IZHETI L 72
ZEBRI DT ST EZ T D,

4 RIEY—EREROESE
AHFGETHE. L 72 AR BEHE 2D & BEERRAT I
2007 4E 5 H X 9, 12 nmol/mol (ppb) ~ 240 nmol/mol
(ppb) (KA T TOFRRANI-100 T~-85 COHEPHIZ
M) OFPHCTEHIZR O IEY —E A% BR L 72 2009
4 5 HIZAOEHPAZ 90K Ly BUEIE 12 nmol/mol (ppb)
~ 1200 nmol/mol (ppb) (Fixi#-100 T~-75 CTIZH
L) OFHTRIEF—EA%ToT W5, iz () 1k
P EEHMATZE R L, RS T RATREE L o dniiE )i oK
AR F A E AT L. CRDS MKy st & ik
HELRE LTHERIFANO N =) 74 ZHER T 55Ty
2009 4£ 7 H £ 1 12 nmol/mol (ppb) ~ 1200 nmol/mol
(ppb) DOHFPHTHIET —E AZBHIAL 72,

5 SHERETMEKDEHAIZE

PR KRR HE L R B — E AD A A ThIT D, &
PERE 2ot K43 B H 2R 25 20 VT AUE PR o Wl E 247
CENRTERWD, ThERCIETHEEP L E b,
C TR AR DRI I D SR D B R RO —

(b)
0.925 nmol / (molC)
—0.132 ug/ (hTC)

S .
£ i
g 100
5 -
~ -
b 4
K
I 7
i 95+
F -
— 1 T T T T T 1
24 26 28 30
mE /T
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IR LTATo 72, P 2 PEREABR IO WTRIAT 5,
5.1 CRDSWEK9 st RER ER

3.2.2 THA/Z L), FHEREN.OMAET CRDS i i
KGEDEMERETH 5 2 EDBHLP IR 5720 K 13125
A SEE TR A S 7 K53 CRDS it K435t Cillg
L7z oR3s InEE - Rtk L METE TV DOH55
Mho THIUXMIZ, FERMFOMEAKSEEEDISEN: - %
EMDLEDEIEIZH %> T Wb, CRDS i AR#HZ 1
nmol/mol (ppb) FEEF TOREMNTHET, 12 nmol/mol

(ppb) ~ 1400 nmol/mol (ppb) DHEFHIZBWTENT:
ELRRPEZ TR T 2 &R L QIR TR SN 7,
5.2 fthommEREHRAIZzDEREH R

PR HMEDN T FEEEHRNE L FHIOWTH, —
ORI OWTRIEROPERE AR 2 1T 572, WERL 728
WS HXFE RGN 2 BT, H & a7 5o lE
PR BRI 5 & B FE-100 C (14 nmol/mol (ppb) )
UTERoTWD, fMRER 1417 F, 4 RORERTIE,
At OB FIRIR O & 2R EICHED RS, B
HOBNIISEMEE IEMEMEICHERR SN2, SmsH
KBRFHIFBHAZERNETEZL0T, BEOFHNIZEEL
TIIRDBHEES B VEE TH D05, MK %I %
e, WRCHEHIHHRBELFIE VW ESWEPIESTIE
W EDPGRDRRD B3 0720

150 — — (B
= {8fE
o
£
G
£ 100
£
~
i
R
I 50—

2
Eaad
0 T T T T T
0 100 200
HIERR / h

13 fEARSEHE L CRDS A4t igR L olbig

— RE(E
— B

4 AH=R

WEBEEHE / (nmol-mol )

0 100 200
AIERME / h
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Development of battery-operated portable high-energy X-ray sources
— Innovation in X-ray non-destructive-evaluation —
Ryoichi Suzuki
We have developed a practical portable high-energy X-ray source, which can generate high energy X-rays with energies greater than

100 keV enabling the taking of high-definition X-ray transmission images using an R6(AA) battery as a power source. This result is a
consequence of the integration of the compact and energy-saving electron accelerator technologies of AIST and the carbon nanostructure

technologies of private companies. In this paper, we discuss these elemental technologies and how to integrate them.

Keywords : X-ray, non-destructive evaluation, battery operated, electron accelerator, energy saving
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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 #ic Rescarch=Note 2) o geientific findings for
utilizing them in society, in addition to analytical research, has been one of the wheels
of progress ¢ " fesearh =R " Traditional journals, have been collecting much analytical
type knowledge that is factual knowledge and establishing many scientific disciplines **
wpe [ Basic Research=Rote ) * Technology 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
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Note 1

Note 2

Note 3

Note 4

Note 5

Yty Fuy— 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 ™*?.

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 7ype I 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

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 .

Synthesiology Vol.2 No.3 (2009)



Editorial Policy

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
technology(ies)

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

Elemental technology(ies) is/are clearly
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 contributions

Research papers or editorials and manuscripts to
the “Readers’ Forum” should be submitted to the
Editorial Board.

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” 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.
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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.
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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),

Synthesiology Vol.2 No.3 (2009)

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 Publication Office, Public Relations
Department, National Institute of Advanced
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 Publication Office, Public Relations
Department, National Institute of Advanced
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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Evaluation of earthquake occurrence from active faults

-Evaluation of rupture probabilities of active faults using the Cascade Earthquake Model based on behavioral segmentation-
T.Yoshioka

Two types of lead users in a model for the transfer of technology into households
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Y.Kubo and Y.Baba

Creating non-volatile electronics by spintronics technology
-Toward developing ultimate green IT devices-
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