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4. EREAEKROER

4.1, ZFEELEZENBEROBONTEREONE

4.1.1. BT N—T

(1) WF7EFIE

RIFEEREFHT T u—F L LT, FHNIEARE T D 6 DOWIT 1 7T AWFZEHLA (AIMR,
I2CNER, iCeMS, IFReC, IPMU, MANA) o> BEE“4f73CHK%A . Web of Science (Thomson-Reuters)

DIRRT —# Z R LT (R o KIS, SEATHIE 2 RS, RS HIRRE ER L,
bR D SR A VTt L7

WPI institute AIMR I2CNER iCeMS IFReC IPMU MANA

B CIN Y 1, 320 159 785 595 1,198 1,776
TIATBRAG 2008 2011 2007 2008 2007 2007
HORT FIATAR 2012 2012 2012 2012 2012 2012
5| STk L 9,119 542 12, 784 14, 090 18, 801 14, 936
51 TR S 23, 319 4, 488 20, 633 18, 821 27,115 40, 327

F1. WPI7' 12 77 AL D 2407 SCHR O UL AL # R

et T € Hig

Fe
Coherence 2 DDA EF I, JOW ITHES OB FSCHEL §
DFG DRI (GBI % 2 Zwﬁwgwﬁm
1) %. ZEEME R 7 :

[2]

Rao-Stirlin 4HFi & 48 jO K 2 OSCEREIS OFE B
g diversity ZABHOMEESZE L CAF Z‘Fﬁjfﬂ;:
rd

Variety FrEHIRINICE T DT SCk 23 5% X4 N (2]
T DT
Shannon Sy EF & A ER § DA 2 O SCEREIS OFE - (5, 6]
- 7 Plagy
entropy o
i
Balance TP & B jO 2 DOSCERES OFE 1 (7]
B YOI 'mzm‘“ﬂ
Disparity BRI OMIERE ORFIZ | /B4 CIE 1 (8]
Bk FiCTE — :.::Z“r"«‘
rd
Depth HEO—EHMIC BV THEEEIS| A 13 (4]

SIVF SCHRAL D 2 DR O3 Z rief S
BRI KT 2 BB ORI et
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Scope W O 5| Sk ka5 | I SCHk Az fpeg [4]
*{I‘—j_é%”/ﬁ\ ﬁ.l..l'f-r!

BHOMH - n, /yBE (Subject Categories) 5 p, 208 i lZBI 2 LI OHIAS 4, 200)/\% & OSSR

DXL piy I 1 &I JO 2 ODOLE BT SN OEIS S g, yE T 5578 1B D8I

SRS 1, B B0 1SR BBIRSIREG yAEICBT 508 112815, _nifr@m@xm@o
K2, FRROERS

—J7, Fikf T e —F & LT, 2011 4F 12 A OFRFHE ORI R E 72572 52D WP ' 7
Z LWFFEHLS (AIMR, IPMU, iCeMS, IFReC, MANA) Z%I41Z, “2Bf - BAMFFRICE T 55
HEEAME L, TONREZLEROICEI L, M T, W FarsIa07ar I h 5
A LI HE—ITHRT DA X a— 5 FE L, FEBMROEIRIZE DT,

(2) HTHERQD © SRR
SZREMEDOFRRE & L C, Rao-Stirling diversity, Balance, Disparity, Shannon Entropy

BLO Variety O b5 FEEZ AW, ZOSHRRER 31577, X, ZHRMEDIAN 2 H P
LIeRiRER 4177,

W4 AIMR I2CNER iCeMS IFReC IPMU MANA

Rao-S. diversity 0. 681 0. 699 0. 802 0.738 0.534 0. 663
Variety 61 33 80 79 22 63
Shannon Entropy 2.818 2. 766 3. 428 3.251 1.507 2. 656
Balance 0. 685 0. 791 0. 782 0. 744 0. 488 0. 641
Disparity 0.797 0.742 0. 829 0. 830 0.811 0. 800

3. WL 71 7T MLEDSARVEFRIE O oHTiE R (5250

W4 AIMR I2CNER iCeMS IFReC IPMU MANA

Rao-S. diversity 4 3 1 2 6 5
Variety 4 5 1 2 6 3
Shannon Entropy 3 4 1 2 6 5
Balance 4 1 2 3 6 5
Disparity 3 4 2 1 5 6

£ 4. WL 7027 T MLEOSHEIEREO SRR (B

(3) IHHERD : SRRt — A~ R Y 2 =

F2DOEFRRITEKESE | FIWEOFEARE (Coherence) ZFtHA L7-, ZERMEOFRIE L LT
Rao-StirlingZHRIEFRIE A RN Uiz, T ORI A RISIRTS, Wilhe b, S &+

5 6L DIEDNEHIE (A0, 66, FEAFENL. 02) ZJFUSIZE V., S S OTRRERE 12
HOXKWEE Ty b LT, fER, FISRR (. E) IZI2CNER & IFReCAY, F3GR (/£T)
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(ZIPMUAS, 5458 (45 F) IZIZAIMR, iCeMS, MANAZSELE S 7=, Z D#EH1%, Rafols (2012)
DOFERTE 72 4385w K AUIE, I20NER & IFReClE “” interdisciplinary” (2,

” mono-disciplinary” 12, AIMR, iCeMSK UMANAIZ” multidisciplinary” 2. &%
iz, T Z T, interdisciplinarylI\ o 5 FERFJE% . mono—disciplinaryldH— (8
WK DR D) a8 2SR L7chE %2, multidisciplinarylZEBENEET D (PR
PEITERVY) WFFEE, FAELTWD,

200 7 $£-5FF (coherence)

]

I2CNER
10.0

.
IFReC

5.0

ZFEME (diversity)
0.0

-30.0 -20.0 -10.0 0.0 10.0 20.0 30.0

5.0 AIMR .

. MANA iCeMS
IPMU

-15.0

-20.0

X3. WPI7 1 /T ALE DR — A E~ R 7 &
(4) SHTHERG) ¢ TR M OV P51

REDIRE L LT depth &, FFHADOFEE L LT scope 5% AV, £ 2 oEzRITESD
SEHE Lz, O a2 £ 5 KO 4 1287,

FolE EFE  (Depth)

W4 AIMR iCeMS IFReC IPMU MANA
2010 0. 480 0.813 0.511
2011 0.737 0.612 0. 685 1.317 0. 845
2012 0. 820 0.677 0.579 1.435 1. 009
2013 1.023 0.742 2. 309 1.375
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AT

#iPH (Scope)

%Iﬁ%

ATMR iCeMS

IFReC

ITPMU MANA

2010
2011
2012
2013

0.77
0.76
0.75

0.719
0. 705
0.678

9
6
8

0.748
0. 787
0.727

0. 538
0. 565
0.572
0.424

0.776
0.701
0.690
0. 642

5. WPI

Depth

2:5

2.0

15

1.0

0.5

0.0

AIMR iCeMS IFReC IPMU MANA

H2010 ®m2011 ®2012 m2013

Scope

1.0

0

B

0.2

iCeMS

0.0

2 77 LY OTREE Jo OV PH D 43 H ik 5

IFReC IPMU MANA

H2010 ®m2011 ®2012 m2013

X4, WPI 7' w1 7T P OVRIE R O O A3 4 5

(B) HTHER@ « BT« LB o —FF iR R

#6112, WPI 7’1 7T LHLE DR 19 45 SRS A R REAR° O B 2 7R,
[ e [ ew [ e [ wen [ ew

Rationale for
interdisciplinarity

Interdisciplinarity
strategy

Interdisciplinarity-
related items from
interim
evaluations

Final score from
interim evaluation

* New phenomena and

* Materials research

* Fusion as the basic

* More systematic and

* Research fronts tightly tied
to the integration of the
fields of theoretical
physics, astrophysics,
experimental physics,
mathematics,
instrumentation, and
applied mathematics.

creation of original ideas
coming from the fusion of
fields.

essentially an integrative
field (BioChemPhys
materials).

Establishment of activities
encouraging
interdisciplinarity, such as
daily coffee breaks, weekly
seminars, yearly retreats,

and semi-annual

workshops, among others.

Implementation of joint-
research projects across
research groups.

strategy.

« Interaction of young
researchers with different ¢
backgrounds by top-down
initiatives .

Increasing
interdisciplinarity
reflected in the number
of joint publications.

Truly interdisciplinary .
research center,

particularly strong efforts
bridging mathematics and
physics, and cosmology

: and particle physics.
strategic approaches are PEEE N

necessary for encouraging
fusion.

#£6. WI7Fnrs7

Focus on the advancement
of the field of immunology
through the integration of
three I's: Immunology,
Imaging and Informatics.

Establishment of programs
oriented toward ‘fusion’,
ex. ‘Research Support
Program for the Fusion of
different Fields’ which funds
research proposals
involving different research
areas.

Research facilities hosting
researchers from multiple
fields.

Strong efforts to promote
‘fusion” among the fields of
immunology, imaging, and
informatics.
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« Convergence of five
technologies of
nanoarchitectonics for the
promotion of fundamental
studies and applications in
the fields of nanomaterials
and nanosystems.

* Integration of cell and
material sciences (chemistry,
physics, and cell biology) as a
way to reach innovations in
medicine, pharmaceuticals,
the environment, and
industry.

* Implementation of the c
top-down approach
‘MANA Fusion Research
Fund’ encouraging
interdisciplinarity.

Implementation of initiatives
promoting cell-material
integration (start-up grants,
annual retreats, seminars,
etc.).

* Other more informal
approaches of interaction,
such as ‘Grand Challenge
Meetings’ and ‘Melting
Pot Activities’ have been
formalized.

 Successful efforts, .
mentioned above, have
been implemented for
fostering fusion research.

Interesting interdisciplinary
and collaborative projects,
such as those combining
stem cells & chemistry,
materials science & biology,
etc.

« Insufficient integration
among disciplines.

. A-
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(diversity) (CBHL Cix, fEEEMTZE oMM (ELD) TR —EE AT TEY ., KLAD
FIATCHRIC A D ZRMEE XKML TWA EB X bz, ZOZ b, SREA LK
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e ST,

(1) HiFEA 2 Ea—I2 L AKRIE

AHEERREAIEE R OFEROA AL LT, FMlSmIc BT 2 K@ o5, JF5ER
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—J . AFEGRORBES R & LT, BHERR B SURIERICED ETOX A LT
7. CERERICER M LV ERR (B2 ORI KL D EERE) OBV Ry, S8 E
7 (Subject Category) DZMMECRIE, O 3 BB HERM I, H—RDOXA LT T LH
TS OB ERREL. SURTERORERN R BRTH D720, SCERIEBRIZIE S 22 W RE D
BANRKETH D, BRI, FHRBEV VR D T AR O IE ST 72 20T A2 i
YR OWFEBRF SR 31T 2 FIASHE « BIREOIEEIERAZ BT 2LERH D, ZOA
IFREOFEFNCBNTERT D, & RO ERICE L TE, BATFEITWLT LS SOk
Z Db O TIER < SLEROFGHEE D73 B 0 BIKAF T 2 Wb I TH 5 2 &b, 1k
ARHJREEDRD HivDH, BARBICIE, HEESHT & 365 TS K 2 SCHkRH O B -2 1) %
DOFERMEHE LTEZ LN D[9,10],

(8) #efh
AMFFETIZ, BATOBR T 7 7T LT LT, £ OFEE - AR OFEOE Y 512

HL. StEERTNT 7o —F OEARIEZRE LT, FIN T — 2 ~N—2 kO
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Diversity—Coherence Matrixd X (fRao-Stirling DiversityZ /A L7/=FHiOFE SR, 60D
BEEHBICBWTERSBRH SN, AT, 2o OFHIEE & =0 RIEEIL, B
ITOET « LEa2—fHlio F#-om a2 L <SR Lo, ZOfERIE, sHEEETHIRHETE
B, BATOET » LE 2 —iHliOMREL 2 VIEZEY — L E LTEHL S 5 2 L 2mii
THHLDTHD, 5HRIT. KON T 7' 0 —F OFHREZ I E 2. FHEOE 2L LoD,
FAMEIC T D = X b - B OB A X o 7o Bric 22t BR - AR ORISR, IO R
Tt ADRARPLETH S,

4.1.2. o/ n—7
(1) WF3ETF5

L

>

53 BF RS TR SR L C OBFFESCER OHPH . M OFT B FEE OMFZEBR FE 0 5 L IE &~
DOHEBERZ T 272Dz, ERIFIEE Sk 5 —_ o ik 2 i L 7=,

CNBIDFEATAFZE Tk, FEREERE (KPT) (2B L CRaisCies 7 al %k & v o 7= A sk
BT 2 RIEREDO A B FICESEMEOESVZ R T FEMEEIC OV THZED
HEGEZRGE L. EBRICRIE - f#ifr - Sl 21T o 72 (11, 12], i, RERE & 3RNITE
EHREE (KAD) ZEFRL. ZORMEiE LT, CNBINO EERFEZIL L O & T DTS O
fERDUC BT DR, X, BFEE A OIEEYERBICET 2 — A g Ze 7 Y v 7
3 L7 12, 13],

NanoBio FIRSTOZFIMFZE Tld. CNBIFEFFIDOFHE ST - S FELEBMT 5L L bIT, F¢
PR AL SR 22 &0 L0 R A IR LSRR O A B AT, BT, RS b
FREC, RFTRMIEE 2R E 55, EARICBET 5 ZHESCKRB A MR T 5 — 1 1A
ZEML. o, KERP T s MIFFICED LI ITEET L2 E=4Y /T
E DRI B ST D,

P A RN AR I E N S v, AIRIEEIIIMThH o7, ZoHIZiE, 140
HDFSEE . 8% DY 7T —~ U — & — « LEREE . UtoE#ERE KO 36%DZD
OB EE NG £ D, W, RETIEE RS LTIV HFo7z,

(2) HTAERD : NanoBio FirstiZ i D AFEsr4E & ihE)FEhe

NanoBio FirstCiL, ERARMFITIBERZ S L 5 2 EFHEES, KOV ZICHTE ¥ 2 BR R
DWFZEEINBE L T\ D, FEIZHEBOERN « EREREEGSML TR Y, BRHABRS
FRE A TR < EiR L7 & 7> T D, FLZRDY D 20106E0 H 201241361 D3
TR 725w SR 1401 D 9 B & b &2t G & LT-RRIRITFEICEET 5 b D32tk £ -
T, ZOfRNE, X0 RATHRIEIE Ch 5 ERE PR - MAREH CHRET, [FRF

12 / 25
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