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Valuable Research Works of Shimane University
(Introduction of characteristic research works of Shimane University)
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Development of phosphorescent cyclometalated iridium complexes obtained via post-synthetic modification
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Leader : Yusuke Kataoka (Assistant Professor, Interdisciplinary Graduate School of Science and Engineering)
Makoto Handa (Professor, Interdisciplinary Graduate School of Science and Engineering)
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Our research group has been engaged in developing reagents which work only on specific
target cells by giving them light-emission properties or reagents which provide an efficient
tool for photodecomposition of cells through usage of light and oxygen by producing photo
excited oxygen. Recently, we succeeded in establishing a new synthetic pathway to obtain
cyclometalated iridium complexes with a very long phosphorescence lifetime; such synthetic
studies are utilized to develop other new functional materials.

MENEB LY IOXSU—RRAUIDLEAE, (8K EHENDEARIDEREMISHE
ISCETHSNTSD, KEMOEEELT AT —ROESR (HBRA ) EUTHEFSINTLDY
BTY,

FYEF, HRE T CEIROER (=ZEIRMR ) ZEMERR (—EEBERR ) NERMRICERRY
BIENTRETH A, LEEDHRFERICAICAIFIEABEEVTERTEDDTIRHEVDEEZFTL
Teo UDL, INSOABDIERDERME, EAFEFENDERIEEWZEGRUICERIC, 1UID
LAZ Y (FFAVIDLEERE ) ERMS BDZREOEHRERZANEL T DI, EERNAICHIF
TeI\A Z)—TYNSHERFECERRETHDE U, T THEDHRI IL—TTIF, BHIDHEE
MEFDOBRBEZEHBEICEATE, BD, \1RIL—TYNIYIOXTU—REIAUITD LRz
BT DEN TR SRR ZERII I EZBELE L, TORER, B 1 [CRIHE, BFEOE
R EIFEZEDIES (BAEH~BHRER ) [CEMZITSIET, I\ A RIV—TyNIoIOX5 10—
FAUID LEAZE SR AIRECHBDIEDASHITIED I UIc, COFEEDFEBICERDIEMTFEAIC
(&, 2010 D/ —ANIUVEZETHISND [#ARAYTUVIRIG] ZERLTHEDET,

e
| OH
Pd catalyst
K,C0;

H1(a) BRRGEBMIERT MR )OO0 LEEENA AN —T YN ERA AR
BHEENE, b) RAERHRETHEL-AIU I LEFROBLR. (EREDELE
EEZALAFTRABEEEICHIEATRTSHS.)

KEEEPALASHRRIDICSITDAERA, BEEBEY—, FFHERABOERELTD
INRICRAIFDRCE T,




- P Rl A T T SLLE == =y
g’ﬁg SN 25 ET BT B E R 0) =] 5
Ziifi Ceriniaitian of zlclzlpigsel Srtr) sicignce driiniaitin fram Sipinains

REBEN l

HRARE 8H FE BEELYRR - 42

RS iEE NE 8H, S8 R, AE i, = B, I %R, AR (&Hh,
KE BA, BH T M L, Auer, Andreas, =i {414,
@y FE, IE Bt R
B #BX dF 8 EHEED

Leader : Atsushi Kamei (Professor, Interdisciplinary Graduate School of Science and Enginnering)

Hiroaki Komuro, Akira, Takasu, Hiroaki Ishiga, Yoshikazu Sampei, Fawu Wang,Toshiaki Irizuki
Hiroto Ohira, Tetsuya Sakai, Hiroki Hayashi, Andreas Auer, Shunsuke Endo,

Hideki Mukoyoshi, Tetsuya Kogure (Interdisciplinary Graduate School of Science and Engineering)
Ritsuo Nomura, Akira Tsujimoto (Faculty of Education)
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The land of Shimane hosts a wide variety of geology, including the rocks with grains of 3 billion
years old (Oki metamorphic rock), and sedimentary and volcanic rocks related to Japan Sea
opening which occurred around 15 million years ago, and volcanic rocks related to the formation
of the lwami Ginzan Silver mine. Standing on such superior back ground in terms of earth
science, our group is promoting advanced earth science studies, originating from a local area,
Shimane.
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Leader : Yuji Uchio (Professor, Faculty of Medicine)
Shinji Imade (Assistant Professor, Faculty of Medicine)
Satoshi Furuya (Senior Researcher, Shimane Institute for Industrial technology)

Kouichiro Nakazawa (Chief Researcher, Shimane Institute for Industrial technology)
Syuji Mochida (Chief of Technology Division, HONEST Co., LTD.)
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The treatment of a comminuted fracture occasionally requires bone grafts to stabilize the
fragments rigidly. However, it is difficult to conform a bone graft completely to the host site
because it is trimmed with the hand working by the doctor. To resolve this issue, we are
developing a novel medical fraise for three-dimensional use, but there has been no CAM system
appropriate for such a machine so far, since it is mandatory to fabricate the graft within the
limited time with absolute safety, which has been impossible with the existing CAM. In this
project, we developed the dedicated CAM for the medical fraise to meet the requirement.

- S TREFICEDRRUBDRIETDBEDNDDET ., ZOXRIEEITDBETIE, TOEFBES
Bt =2

(FELiRFaR]

[BITAERERBICHRB U IRESRZEAL, SRELFRCEROE LZBIET] SLSSHED
AHEEA - N R THMICHIHTEL, 2 TZDKRIFHFRIRIE CDIIRZRIRE LICER®D CAM
BICHDEE . & CAM ZEEREA=XRTITHEICER TSI ET, FilihCHBULE RIS D
iR ZZ DG TEENEL, ERBETREI(C
EVSEREMFOERZHZLDD, RiBF

PRI CRAZ NN THENE D EDRIREEIFDE T
(® 1), mET—5
[S1BDEE] ﬁ

B, A 5ld [8] hotEof (B2 ) ScAM muza BEE
R B AR BRARAEHLTIE ( 7
¥ CNCARRTESELE CAMESET  #x@m N o~
BTET, BIAREELCDBRTHIETS oxtons

[BITRBEZIEVAT L] OBEZBIELE
R B = Rt T

X1 FiPOB=RITNITLED RN

3D JUVH[CLDEREMARNDINABHHF CEX I,




r" [E:'l gl'l}-r‘_la).u:';%k hfrq)ﬂ l-’i)l @ U)'jl' }'rf Ol =) MGV

situely an) =gezglisnrmant of Facagriton cnel Sy for “Ancigne-ZUNIC

JI—Ti#aEn l

+ )

i)
E

-Collelgeipzstle) aiionz) Aciizizolozy, Cauluzy sl Hlisicy -

HARTRE &F =] & (=9
BH EE (%Afii%ﬁ)f B - #d%)
=iE B (MEWEORWYE - HMUER)
KE BRI (BBUIRIATLICES2A - H6h)
BE & CEEEDE - TEHER)

Leader : Takashi lwamoto(Associate Professor, Faculty of Law and Literature)
Atsushi Kamei(Professor, Interdiciplinary Graduate School of Science and Engineering)
Shu Takahashi(Technical Research Fellow, Izumo Yayoinomori Museum)
Kouji Otani (Teacher, Matsue-kita High School)
Takeshi Furuya(Senior Research Fellow, Tokyo National Museum)
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In this project, it is intended to clarify regionalism of "lzumo" in the ancient national formative
period. In concrete, we compare and discuss the recognition of "The World of Izumo" described
in "Nihon-syoki ", "Kojiki "and" lzumonokunihudoki "in the 8th century. By analysis of the
archaeological data on “Ancient Izumo” before the 8-th century we try to elucidate the process
of recognition of “The World of Ancient Izumo” and formation of its spatial boundaries.

We also try to verify this by geologic analysis, draw a conclusion from the interdisciplinary study,
and pursue the historical meaning which the “lzumo Myth” in the ancient national formative
period bears.
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Leader : Masayuki Yokota (Professor, Interdisciplinary Graduate School of Science and Engineering)

Toyoshi Shimomai (Associate Professor, Interdisciplinary Graduate School of Science and Engineering)
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The purpose of our study is to develop the non-contact and non-destructive analyzing method
for the films of industrial materials such as paint, ink, adhesive, and so on which go through the
process of drying and hardening. The integrated technique based on digital holography includes
both spectroscopy of the reflected light to investigate the variation of ingredients in the films
and frequency modulated continuous wave (FMCW) technique for monitoring the deformation
of boundary surfaces in multilayer paint fiims. We try to install these novel techniques into the
developed digital holographic dryness analyzer “Cure Tester” to enhance its high functionality
and answer the various needs in the industry.

- BREOA VY, BERIFEDEE - EEZHF ST EMBITRUT, N, BS FICEREZRERNT, 5F
Bt =2

[FBEMRMR] fIELT, UV EERE
ERlDZRfERRICEMRERGFULEDS
BEEROER(EERANE U, KIMRF2.76
mW/cm® DS T, B 1 (FEBEFIDZE(L
ZRULCVET, EERlZEmE 2% (02

B0 — 28
) CREEOEMTIRENRIFTITH, 1 (HEEER
CNRZBEZEHBLVWCEZRLTVE

I, IND, 30 BRICHEDE/NESLK—FEDEEWICIED, 750
VP IDEBRDNEATCRALGLLIEDET, COF, EEFIDE

30—32% 750—752%

{EHECIED, AN EF T LHIFTEET 3
FFATIE, RBICERDSORALDRAANIMES 5 i
HBTHELFT, M2 BEREEORFANINUSPoE 8 [ o bs  27omWem’
L UIB0, 50 5 3000 BEDRHANIMUEIL i3 os| - ]
% SP,o/SPos D THLTVET, TNERDE, BEAIBIL , e 5P/ SPn
[CHVRHARINUORE 386 nm fHEDETAAELED [ My = SPawo/SPo
F9, MHEEEGREARINVELELRDE, BERIFELICD - -‘&gmm) o
WCABBDER LR E(LEDBIRELDFE U ANDTIENT -
*%, M2 REANT NLOZEL

[SEROEE] S&IF UV EERIYAVD, BRIEEDERE - BEICDWT, SRR YL—5 il
ZINAUCEEICEOCERDEENT®, BREASDE(LICDOVTRIDEUSANTITER T, RENIC
(&, &R, 120, {EHim BREEDRREZROMBEHNISRFAEAZHEIL T S ENHNTT,

BEERT+EDOZEERPCTUYTYRIV IO I XADREREMA >0 DFZ/REHE, BEREADXTR
DEFFTEDHEIL DT CEX T,




E T =TV 2) )= VEET FRE R R T B e o

tegzl| zlsisisitzinea seryiey for irmoslirsel ogeale celszel an Well-esine infermmeitior feemrielcy

R HRARE BF M2 GRam YRR - 42
HHREBN EE Tth GRam TR - )
FE SEA GRABLERR - Bi%)
BH TR U - wi%)
Leader : Masahiko Nawate (Professor, Interdisciplinary Graduate School of Science and Engineering)
Tetsuya Hirotomi (Associate Professaor, Interdisciplinary Graduate School of Science and Engineering)

Fumihito Ito (Assistant Professor, Interdisciplinary Graduate School of Science and Engineering)
Tetsuo Noda (Professor, Faculty of Law and Literature)
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This project aims to propose and develop technologies or systems which are useful for
practical activities at the site in supporting impaired people to improve their functionality and
life from a view point of “well-being information technology” , which makes use of information
technologies such as image processing, voice recognition or artificial intelligence to improve or
support ability and life of impaired people. In concrete, we will develop applications for social skill
training to improve learning and social skills of those who have developmental disorder such as
learning disorder. We also try to develop equipment to support communication, and applications
for training to enhance social skills of people with developmental disorder or seriously physically
handicapped people. In addition our interest is extended to the improvement of QOL of those
people by using compatible communication equipment and simple single switched games.
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T —2aUREREORFEICSWVT, FEREBED, \1FT—RI\WIILLDAAYF ASHFEDE
EOXDZAINNRA Y FEEDEBIRRZBILTCVNE T, N, ZLORESADSHFFENTN
DR THD, EirmbeiEiuRmit PORYbA—Y HAL TSN TV DY A /\—F 1 VxRt

EDHERFETI
5 Swipe, Jump, Squat or Lean.

K1 ZEFH—RIS—LEEK K2 Kinect ZRUVZEIEBRR

FERDNVWZFUHETHFBICHEZIRZ TCVDIRE - £EEDFEERZ/H DT —LERNDZE
B7 TV RBUKBERTI 2L THRICHRZEETI 2 EZBELTVE T,
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Leader : Teruhiko Takahara (Assistant Professor, Faculty of Life and Environmental Science)
Hideo Akiyoshi (Associate Professor, Faculty of Life and Environmental Science)
Masa-aki Yoshida (Specially Appointed Associate Professor, Faculty of Life and Environmental Science)

ULHLIEE TR, BEEDHRPEREAREES (IUCN) [CKDIERHEIRENDIEEICKD, R
HIFGREEHEEREEFFTIFTIREOFEELOTCVET ., ZDHICKTOITINCIE, ER
BRDAKEEZRAE J+—I)URELT, BiE DNA £ (BECEREZNRESE T, IRIEOK 1LIC
SFENDEE DNA DEGEHREZEFANDIE THRIYDERIRN R EERICHE TEDHE) ZAL
T, AEDQERICEUST) - ARREZHEBEULCVWEEZ TVET,

It is necessary to monitor the distribution and biomass of endangered species to conserve
the rare and important resources like Japanese eels in natural habitats. Here, we develop the
environmental DNA (eDNA) method by which the habitat density of a species can be estimated
from the amount of residual DNA's in a unit volume of environmental water without having to
collect target organisms. By using the eDNA method, we survey the distribution of the Japanese
eel, Anguilla japonica in Shinji Lake, Nakaumi Sea, and Oki islands, in Shimane prefecture.

- —ikoFF (Anguilla japonica) &, BANICED TLHRIID DEIRIHDFENEEKEEFETI
Bt 23

CSi=tatiiEn S|

ATOITIMIRKDHDRBIERICKOT, LEREIERBTESICRIETES "RIE DNA
P ZRAWT, D305 - £EERABICICAT 2 RD, EKICAZ—ITRDEHFEEITVNET,
B - sERIDELUe, BROERBE (KUY TIVDIRE) ZToIcHER, REMDUFTFICH
WTC, BAICBII 20 mEIKREL, ZEMOZEL (DFFDBE) HHHIENDh>TEE LI
BEtROFEZRANT, FBESIUSREADSMHICEVTREZTILLDIC, HEDEEH b= RE
[CHBVEHR - BFREEE ZHUESD TLKFETI
[SBDORE]

Wi BRI DI R iR - KEXRREOHEFMANERI T D LZRRL, KAFRMRDE
ENFREERERICLDBIERIEENDRER, RKIFTFOEIRTSU/MEEE, tSEREETD
[FDERENCIEBDIEZRFLCVET . ATOIIIMNE, RV FFOERERFDIEIFDT+—IL
RTH2KEZETDERK|CCZRBLREE - IFRDRIMENEIGETHD, St&, BFDARMIEH
RIOIIIMOFERZBELTNET,

RS TOEREESKREORR

DFFOIFEERDERICKOT, BEUTREINERIFZREL, OVTRE, RRDRESIR
DEENERICERDIERDILRICEF S TEDLEITCVET,
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Theoretical research on the Higgs field and inflation of the Universe

MRARE BB B BEHIEER - #32)
LU B5e (EmsmmsedEtE s s — - 5B
PoBR $AI1E (&R ZEdEtE o 5 — - FTEBI %)
Leader : Naoyuki Haba (Professor, Interdisciplinary Graduate school of Science and Engineering)

Toshifumi Yamada (Full-time Contract Assistant Professor, Center for the Promotion of Project Research)
Yugo Abe (Contract Assistant Professar, Center for the Promotion of Project Research)

hicHBlE, 2012 FITIHESERERICIDFER NIRRT [EvIR] (CEAT DIERMAFTZTOT
WEY, EvIJ A, tORMNFICEEZSZADEVDIARBBLFIMEZRFO>THD, TDIEAKICDNT
SHFREERDITONTVET . EvI AKX FEDIGEDISE OIcESNDRBISZ- DR [
VIU—23av] EEBET BOREMNBHENEREINTVE T, feBlF, evIADHEEAVT
L—2avogEommEhs, EvI A VI —yarz5 SR TIBRDIRIEE, TNH5DINERRS
HEREFHEAIICRDIRFIOREMDERZEIToOCLET,

We are conducting a theoretical research on a newly-discovered elementary particle called
“Higgs” , discovered in 2012 through a collider experiment. The Higgs has a mysterious
property that it induces mass for other elementary particles, and there is a world-wide debate on
its true nature. It is pointed out that the Higgs may be related to “inflation” , a rapid expansion of
space which is supposed to have occurred at the beginning of the Universe. We are presenting
theories of how the Higgs drives inflation, and investigating their testability through collider
experiments and cosmic observations.

WieBlE, FFOBEDEFEPYIHFHDELZDIERYEOMAZITOCVET . KE
BALSEFI1RICEK, FRHFICEEZSZDLYIREMENDFHTFZ, SOEANFIERNSEEH
ISR ZEIREL, COUIERDIR, A1 ADEXINEEE LHC TORBRFICLOTRIITE
BEERUE U, RE KDERFERD Oy I ADIERZHAT DM ZHENERTI, —7,
THFHICEI S fcESNAZEOTAEE R [12T70—Yav] (BBR) [CEAULT, iekEZSN
TVED OTeIBIC K D TA Y T —2ary e DERZEEEL, CTES5BMXICTEHTNET, &
nnsSs, BRMPENORVEBETIILE T A T4 7 Z2HEIC, ERDREREMBNDEREZRITTNE
F9,

R -

WMAPHROWM .
138 F

Ev2iiz .

FHEOULEY -

L AVITU—Y 3V ESTFHOKERE

EvIADME = NRBERERICKDEFAT D EZBIEL, RIBUIRAZINESS ILC ZHAISERT D
STENETLCVE T, ILC D#%EV TRERFENED SN TV DBEEIRZER/EIMIE, ERAD
ELABHFEINTVET,
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Leader : Kazuhito Akama (Professor, Faculty of Life and Environmental Science)
Akio Nishikawa (Professor, Faculty of Life and Environmental Science)

EREDSHEEE (65 RULDEBADES) [FFM 25 FEDEFR T 30.9% EMEA - SRIEIC
DVLWCTEESNITY, Ffc, ENME - BAFEOZEEIISHAEHESNTVET, £oT, Skl
FEOIRNEDERICIDEEDICIHOICZR, FRNERLUCLEL, SIHVERALILBEEILEDEN
SEBFRICEDZAF T, BEHNPELCEDICIOTHANERT SRRISFERMHZEREMIEN,
UN\EVUFT =23V AT T DMRAETEEEDEIL SN CLE . BleEDDFHW/EEEDH
X, SLTER CHIERENOBEONEREEZRED—DOCI ., MBFNBHERNTFR
Cblin ZZOAKDBEFEICHIILTHED, ZDOEALIFEEERD—BICEDEDERFSINE T, T
fo, KEXRFEDEHREZXD—DTHD, MIMMEEDOTEV 1P+ I/ REDSRAZEHREIC
WERRLEIET S LT, Chlin XSHEDENEMCHAVSNDDTHELNEEZTVET,

Proportion of the aged (over 65) in Shimane Prefecture is 30.9%, the third highest in Japan

(201 3): the number of the elder people who need nursing care and the aged with senile dementia
is estimated to be 30,000. For bedridden old people, for example, caused by accidental fracture,
skeletal-muscle atrophy is a severe problem.
It is, therefore, one of the most important tasks that Shimane prefecture should tackle to find a
way to prevent and cure the problem which causes bedridden elders. However, there has been
no established cure other than rehabilitation so far. We have succeeded in producing functional
rice grains that contain Cblin peptide that acts as the anti-muscle atrophy agent, and expect to
prevent muscle atrophy in the aged. Furthermore, Cblin rice would be used as an ingredient in
the diet for valuable fishes like Ayu (sweetfish) and Nishikigoi, in breeding them efficiently and in
a short period of time in Shimane.

(R LRFAR]

MENZERNTF R Cblin ([ DGYMP O5DD7 X /BHhSEDE T, Cblin [FEEEPELEDRK
REICTE DT EEICHINZE R T $1ET1CRE10 S Cbl-b ZBEE 9 % Cbl-b Inhibitor h'5&fHF5NEL
fz (Nakao et al., 2009), Cblin% 15 @55 AIGER U ATEGFZERUT, 1 ROIFEY
YINOBBLFICHPARFUC, COFATELTFZARMRRICEALT, 1 REFICHESERL
Teo INEBUCHRZDHULKER, Chlin XTFRZHED
FHARINFUlc, YURPATILOEE#IEZYIRT DL,
BERZEFETCET T, INSETILEMIC Cblin K7ZH
SUIFER, I2bO—I)LAKTIE 20% ZEDHZEREED

AABEEIRE Y X A TV 7ZE BV R 5aER

[CXUT, Chlin #4858 TIRZNH 10% REICHENS 180

ncuxLre,

[SBnRZ] 80
TYREATIVERVEIHRDS, BREIBRHNS5T IR

Tl3# 2 BROBSRET, 1 10% OFBEHEOIEHIN 60

RH&HD, HTILTIE 1 BEDEKRSHERICKDERRERD
BADHK) 20% tiEENE LU (H), REFTICARS
NTL\% Cblin ZE2DHRHBHELKEFIAK 100 g D THY
160 mg @ Cblin Y VINIEZSATVET, S,

%lé
40 —% :

L (RRAEE IR/ IE R ) (%)

HAES OB Cblin KA RFHOTREECLD, & 40
SICEEED Cblin XOURZBHELEFI . Ffe, )L
BTHBEILS T v 1AL BERRETL), BBA 0 e
DEELTOMEERN T ZFETT . [k

EAZEHE D TBAICRRZRD Cblin KDOERAIEICKOT, BEEED QOL (£5EFDE) HEtLdd
RI3TIEL, FIMEEDOSVIRERFEDRIEICEEMI DBDEMHFINET,
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Leader : kyoko Miyamoto (Professor, Faculty of Law and Literature)
Makoto Yamazaki (Professor, Faculty of Law and Literature)
Mitsuhiro Kagawa (Assaociate Professor, Faculty of Law and Literature)
Haruhisa Hujimoto(Associate Professor, Faculty of Law and Literature)
Kohei Seki (Associate Professor, Faculty of Law and Literature)

TIERSIEICE T Te BRI E H DIRETH RUOHEMIZIEICRI T 2EHNETOI S LZFRAFEL, #
EITBHEZENETDHEDTY . EFNICE, EDRF T RRERE EURBEOEERUERZEDL,
M DORBICIHUTE 1) BBENBIIXIE, 2) MfRyhD—IE8E, 3) MHIE - BRXIE 4) &£F
HRSHIEETILD 4 RICDOWVT, BUNEXIETIOIS LORFAEZBIIELET .

This research project aims to investigate a policy framework toward comprehensive support
and to develop and promote specific programs on social support taking into account support for
needy persons, which is a new agenda on living (concerning economic and social issues, as well
as welfare issues). More specifically, this project aims to develop effective support programs in
four terms, 1) support for economic independence, 2) establishment of a community network, 3)
support for job seekers and companies, and 4) livelihood consultation and support model in line
with the current conditions of communities constructed by analyzing the actual conditions and
the background of economic and social issues, as well as welfare issues of communities.

- KRETOIIIME, EBFREETIEEVSHCHFEERE (REMEHE, BuUlRE) ZHFAT,
Bt =2

(55 TR E]

[REDEH R (FREROBEEDBESE) BEN AN EE L TNET.
EEREECET AHER 2015 £ 4 B 1 BICHTENEULD, HHIC B B EREE R ES
EDESICERT BN DN T AR S\ TS BAENB0ET . A TIEEDL S5
MR S5 ] B TESOTVAAEEDESICHR BIDEEE o TNET, 20D
RRICES<ZETOY5 A DBE IR OENEETT. ATOYTINT, (L DEER
VST ERECHLT, IS - BRSS9 BORBEEUS, SEREETE e
BHHOMEIEE, THENEOSATIHEL, LERBE B R ETOIS 1
DEEEBELTONET. LBHE COATOU TSN DEBOS RN ATy THIC/ D\ EREL,
AN RE T RN E SBT3 SE IO 5 ADREERIELET, BREDESENE
DEREEICLD, BHOBRELFRORHEREOEE - FEHRCOEEREENR BN
WEREHRZSNTNET
(sEoRZ]

LR D AERES, AR pREEE AL, (RS OEERE RRCESXH=X
LERIL, ZORRELEHAICETLET. F 4E ~
REETEROZETOIS LOMRICET oA, || A mE /AL T2k

Bl DA ERESE IERDE N DENNEZIETIOIS Sk
LEHBHELET. BANICH, ESEEEEELVSHcas (w98 s
ERECRITZTOISLOBMEE 1 DOFRELT, BA® o
HAEREZSORLVERD SR EZRZ D MFaEs o Miorwates
PYRAT L] EREUDVEHLLWE—TT Ry bDIEEE BT S

LET. BIAE REOLHODCABLEHNERELT, || Sar awe | =
BRIZ1=F(EEY NPO NV o DRI BIRCAD g | e 5%
RYURT— YR LOBENEFSNET,

OEEREERBEICEDIHDEROER, @EEREERBERFEDLHESDLD,
OETEREENRNDERMDREE DD, OLEEREEREERD [FR] ORIV AT L,
OMENERROHREEICAITcRYNT—I DIEEE

P EICERDHBE I EICKD, TRGZEHDIAZ1 T AUV CRENEHRRAEZTVET,
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Hitoshi Mizuno (Assistant Professor, Interdisciplinary Graduate School of Science and Engineering)

) BEAREIRILF—EUVTHEFSINTLDAIRIVF—ZAVTVSRRNEHIELT, BYPDHK
181 = BERIDDZEIFONE T, BYHICEFAREREFENDRENEFEL, KDIRILF—ZIRIN-5E-
e EWUTVET, CORREREATHICERULSEVSHHE, EERAICITONTLEY, BY
DTOJIINTIIEERICEVWATAHERDERICHIT, REZOHERTHVLSNTULDEEEE
Ei5D, FrETAMSUNIZENETDHEZEZATCVEFT (B 1), FrETARIUNVEF, F+
ETRICEAUADSNIEHFEMETFDESENFCI. HLlE, AFrETADEREETHDE
KO FESHEDEH, Kot HFEIIACCEEREBEERBCHEL, INSHFrETARSUNY

DERCHREF— S FHEBEERDARES EVV o MEICRIFTHEIC DV TIHREZLTVET,
Photosynthesis of plants is one of the representative examples of utilization of solar energy
which is a promising renewable clean energy source. Solar energy is adsorbed, transferred and
concentrated by light harvesting system via energy transfer reaction. For the construction of the
artificial light harvesting system which can collect light energy from a wide area, we are focusing
on the energy transfer reaction mediated by the cavity-polariton, a compound quasi-particle
composed of the photon and the exciton confined in a cavity, which is different from the Férster
mechanism. We are trying to reveal the effects of the molecular assemblies on the polariton-

mediated energy transfer reactions inside the metal mirror micro-cavities.

(fFE, ARMRRUSEDREE]

INFTOAEYAIO0FvET«ICRAT DRI, BRESR J RERERUY—ERICHESE
HOPEFBREELBICAVCDDONETT . J ZERDEERIE, ZNENOREHROEERFS Y
LTHBIWH, HEDEEZETDIENRHETT, e, BREFBRZRAVIZEETIE, SLES
EDESNETH, 7 FREICKDTHFREMPEREBEENRE O CLDIc), BRICHIETELENR
HFREELOTVET, LHL, SERLDRET DD, EEEBINMEEY (F/Y—N) OBEZEE
ABDIET, BREICHEAT 27 FEDERM, Ryttt BERPCSSREZHHTDENTEDD,
EF-AFHEHEEADOARESZEHICHIFH TEDLVSAETFARZELTCVLET, ZNHZ, BLE
FHERUEAMZER O fcCNF TICEVSHKEEE JE— UV MEENRIRTEDEEZI TVET .

BRDFEESHRZRUN—RRICOBES B IcbDZEELEBICAVWCY A I0FvET 1 DAZIFM
ZIRNIAER, #1300 meV DARETHESEDHRIRIVF— (BEEF—AFHEEERADAETTDOER)
HFoNELc. S&IF, F/V—rDBEICERD FZREAL, EPaSIREZHEUCERZE
MEICAVWEFTETAZERL, FrETAIRSUN YDA ZTHRI D2 FECTT ., RUV—FRH
[CHBSBILBDELRTREFSSESHIRILF—DESINE, 7 FUNIVTRECESHIES
NIERIEIE—LU U MEREBDIBBIEHHFEINET T, e, ELFD0 FROESHZEFMEAICE
BU, FrETARSUN Y ZRENELEIRIVF—RBERINERIETHIENTENL, EREIDDZ
RICDWATHERNBERTEET,

B E (Forsterfl ) MmUY EFRIALI-EE
bR AR & 7y e 7Y

:>®[:>

EZ=1

TRILX—EE
e B | 7 K28 o |
LERBFr— 7ruT5— Fit— ﬂf;ﬁ-‘/ FoETE—

1. ForsterBéEF vET 4IRS U b ZEFIALEIRIVF—BEZRIIERN.

ATOIVIIMIKD, EFIERBERLT /A AFDRREREKT ) A AKIR®, ALHHERD
KBCLDARZEMELEDNE - TRIVF—FIRT )\ ADBHEEDHF CTET T,
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Research on nitrogen removal by ANAMMOX reaction in brackish Lake Nakaumi

oy | TRCRE AR B (ROR RO - T ORI )
V=T EE =T (R OB MR - )

BE EE BAMTAMERN - B2
I E=FF BAEIEHRER - BF)
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Leader : Yasushi Seike (Professor, Interdisciplinary Graduate School of Science and Engineering, Director of ReCCLE*)
Toshikuni Kato (Doctoral Course Student, Interdisciplinary Graduate School of Science and Engineering)
Shogo Sugahara (Assistant Professor, Interdisciplinary Graduate School of Science and Engineering)
Michiko Egawa (Assistant, Interdisciplinary Graduate School of Science and Engineering)

Hiroshi Kamiya (Invited Professor, ReCCLE*)

Kohji Omata (Professor, Interdisciplinary Graduate School of Science and Engineering)
*Research Center for Coastal Lagoon Environments

LEURs NoH, [EDWTIE, ERERHICLDBRBESET, NoH, ENS - IAFIVPZ/RVAT I TERERISS B TER TS
P IVERET Sep-Pak C18 h—JyIICEK - &L, RRECH BRI, BB-T5./—L(1:10)BR AL
457 nmTIRNERIET 27555 (EE T 0.2 ugN L) EHEIILELUZ. NH,.0H LD\ T}, REERBIEE RN B TERT
5ER{t2ER% ECD-GC TAIE I 27ET, BAICEZFNSRILNA TN Z DEEEEMICIELELED, J1./—-LERD
BMCEDEEGRTEDEZRHU,CDHEDRILICHILE U, ANOEEEEFBOLIBAKERICERTRETUR,
We newly developed a simple in situ method for the determination of trace hydrazine (N.H,) and hydroxylamine (NH,OH),
intermediate products in the ANAMMOX reaction, applicable to environmental water. The determination of the trace hydrazine
is based on the concentration of aldazine compound formed by the reaction of hydrazine with p-dimethylaminobenzaldehyde. To
sample water, p-dimethylaminobenzaldehyde solution was added to form aldazine by the reaction with hydrazine. The solution was
passed through a Sep-Pak C18 cartridge for the adsorption of aldazine. In the laboratory, the aldazine adsorbed on the Sep-Pak
(18 cartridge was eluted by passing a hydrochloric acid-ethanol (1:10) solution through the cartridge, and the color intensity of the
solution was measured by absorption of light with 457 nm wavelength. The lower limit of detection for the new method was 0.2 pgN
L' of hydrazine. We next developed a method for quantifying trace NH,OH in brackish-and sea-water samples. We used a method
of ECD-GC measurement of the nitrous oxide produced by the reaction with sodium hypochlorite. We found that the interference of
the bromide ion in seawater can be prevented by addition of phenol. In our procedure, phenol and hypochlorite solutions were added
to a sample solution to oxidize NH.OH to N,O. The N0 in the sample was then quantified by headspace analysis using ECD-GC. The
method is not affected by the content of salt, ammonia, nitrate, or nitrite at concentration of 300 pgN L or less. It has a lower limit
of detection at 0.2ugN L, and can quantify NH,OH in natural water samples with a wide range of salinity. Those new methods were
applied successfully to the samples from Lake Nakaumi, a brackish lake located in the eastern part of Shimane Prefecture, Japan.

- TTEYIARBOFREAETHBERT IV (NH,) EEROFV IV 7SV (NHL0H) DERIFEKICEB R R E 5255 ChFE
Bt 23

(3568 FR A R)

T, I REREETOUACHE 7By AR RES R AED
TOFS, PHEVIARIER, NH,OH ENH,* RISLT NaHa 2L
it BEOCATHER (N,) [CERSNTAHETZEL580T, TN
FCOBL - BB LAERHEEERD, HEHERHTOLATT, &
BRI, NH,OH & NoH, 1, VSRS EREetrs, BEKIcE
RSB RE R EN DT EDS, ZNSORREOLNTHESL,
ZOBSICEILELE D), 2),

BRELLAREAEAC, AKEREENRICBERAEED, NH.OH &
NoHe DRIBSCBAIEIEC EIC&D, TNEC— BB SAERIRED
BUDEZ SN SIEET, 779 AR S TIBT L B %0,
THRLEUL:, 31, ST, BECHKORACHSBEREOEL e P A et
FANO, DEBERAIFFEVIARBHELTOACEABENCLEL ey © 0 © 7 7 ARBDEREN
Ico

(SR

Bl 51, TR RE AU ERERIC D7 T Ey ARSI SRR AR AR TR AT AR, 7
O 6 N7 FEVI AR RBEVNSRRERTVET, R T a5 BERREED TSR\ EER CLET.

1) Kato T., S. Sugahara, T. Kajitani, Y. Senga, M. Egawa, H. Kamiya, and Y. Seike (2017): Determination of trace hydrazine in environmental water samples by in situ solid phase extraction, Analytical sciences, in press.
2) Kato T, S. Sgahara, M. Murakami, Y. Senga, M. Egawa, H. Kamiya, K. Omata, and Y. Seike (2017): Sensitive method for the oxidation-determination of trace hydroxylamine in environmental water using hypochlorite
followed by gas chromatography, Analytical Sciences, in press.

TFEG, S HROZSLOMABCHRASNDIENTEREN, 7FEVIARINICET DA
DERDHFEINET,
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The Estimation of the Economic Effects brought in by Open Data based on the Actual Surveillance Study

tUy—RBEH BX @OUHR- #8)
AH 1EX (EMHBFZEHEELS Y — - FEDIZ)
SH BEE (LEiittry— - FRM%EH)

Director : Tetsuo Noda (Professor, Faculty of Law and Literature)
Masami Honda (Full-time Contract Assistant Professor, Center for the Promotion Research)
Akio Yoshida (Visiting Researcher, San'in Research Center)

KRR TIFTEHEEEDINE - REULCEERE T —5Z 2 XFIHLCT VW TRRTS [4—7F
VTF—%| ZERUCRBENROHS ZTICEZBHNELTVEY,, ZDe, OF—TU7F—5&
ZDERICKDRBNREET HEZIIL, @B RHEBFICHITDA —T VT —5 7%= HR U TR
BRUHZKEEDFANDT7 VI —MNABEE 7YV IRBICK D TH—T VT —F{LICLDEEFNERD
BEHEZTV), FEFRIENRICKRDIEEBEDE( L ZHANIRBFNROHEETZITLE T,

Public data collected or possessed by administrative agencies and subsequently released
as easy-to use Open Data are expected to bring about positive economic effects. We aim to
establish an approach and methods for the estimation of the economic effects through the
utilization of Open Data to estimate the positive economic effects provided by the utilization
of Open Data quantitatively. The result of the surveillance study shows that the use of Open
Data in local governments in Japan is still in an earlier stage and it would be difficult to produce
the economic effects within these areas. But, it also shows the possibility of estimating the
economic effects by the utilization of Open Data quantitatively.

TRIEREEDINE - FEITALHT—FZTRFALPT WECLRRAT 4 —T VT —FIFKED
BBEWNRZDITDCEDNBEFSINTVEIH, HATIF OECD SBEICLERTAH—T T —F{EhiEN
TL\SEEIFICREPEIE 7O RAICH T HEMHZLLEDIBENETNTVEY ., A—T57—5F
HOMR=ZEEENIC [BXD1E] LTRITER, BFT - BAAREEDNHEEBEICBVWTH—T 7 —
S EHEE T DR DBERIEREZIZIE T 5, HEMICHERDSWVMAR TEHHFT,

AR TlFA—T T —5 DEEPZDER, BRICKDEFEINIMREIEDERZTV, 77—
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Developing new regional resources based on the integration of arts and sciences: a case study for the
Kunibiki-myth region seen from geographical and geological points of view

; ) EUS—E B @kt GHEn- w0, BE R RAETENRH - 1)
=T AR BB GRomTMseR - 205, BIR &%k (B0ri - 209)
W LR RO TR - D), XA B (R - )

Director : Ritsuo Nomura*(Professor, Faculty of Education)
Akira Takasu (Professor, Interdisciplinary Graduate School of Science and Engineering)
Toshiaki Irizuki (Professor, Interdisciplinary Graduate School of Science and Engineering)
Ikuo Tasaka (Professor, Faculty of Law and Literature)
Hiroki Hayashi (Associate Professor, Interdisciplinary Graduate School of Science and Engineering)
Akira Tsujimoto (Lecturer, Faculty of Education)

XVN—1F RHK-BE WA -=H Bf-BH &EE5R-XF BA

KE Eth(RaB LEuisert) 85K BT EHESE) A —BB G #ii%esh)
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RXEV5-TlF, IFIN-ODERCERZ [E5IEMHEE] OICERAL, MEEEFTaIkEE - £/8
2 BER - EEWVW T FENEER CHEIHE I 2 EICKRD, MicFSGERMGR DN ERZRFET
HEZEBNELT, 5 - HE - BEARERZEED TV,

The UNESCO Global Geopark is an official program aiming at promoting sustainable local
development of the areas which are valuable from the point of geoscience through education
and geo-tourism utilizing the geological heritage from the perspective of the earth, ecosystems,
and humans. Our center reexamines the Kunibiki-myth world by using the idea and scheme of
the geopark. The main purpose of our ongoing research, education and outreach activities is to
develop new regional resources for the Kunibiki region by reevaluating it from the interdisciplinary
points of view such as geoscience, ecology, history and culture.
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eI 3] SBUCRHHRIARTIE, MEEDES L OfCAMDMDII BZMBEZNICIEETHILT,
MIH DB EBRR T DMCIFRREEDIENTER U, I, Mg VRID LZEREL, KZ
TOMABREMFRTI DEEDBIC, IF /N —IZFHUIbigiEZs) COWVT, tiEnHF<EEBIC
EZAFUIC

IZFIN—=TEEAHDEED [RE-RE] HAREFEOCVET, BRFETE, NEFFEI=]
([CRDREBILOBEN GBI, RHEICKD [SRFEFEISIVYT] OERE, gD
REF RS CIDEATNET .
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FMEOREY, HE - ERESZ—ERACHELTVEET,
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Salt Reduction Project, aiming to reduce the incidence of stroke and cardiovascular diseases

. | HRARE BN R - AR
IN=TRN | os—F AT @ (- i)
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Leader : Minoru Isomura (Associate Professor, Faculty of Medicine)
Director : Toru Nabika (Professor, Faculty of Medicine)
Tsunetaka Kijima (Assistant Professor, Faculty of Medicine)
Kenju Akai (Assistant Professor, Center for the Promotion of Project Research)
Miwako Takeda (Senior Researcher, Center for the Promotion of Project Research)

DIEREBDS|EFER(CHFEOTCLEVNET, ATOVIINTR, EFRDEDEIROIRIEIEZ{TUE
BORDDFHEEFRLCVET ., FEEDKELIESENEEDREICDOV T FEYZIIFE R
HoBRZEITOCVE T, BBEFNEHRHSBIEDMEICDOVTODERBITL, BIEHHTRICRET
LIeHDHFRZEITOTCVNET

More than half of the Japanese consume excess amount of salt, which may lead to
hypertension and in turn may lead to

stroke or cardiovascular diseases. HAFT TR EIENTERNSE - MM+

In this project, we investigate salt

- HARADHFHL EIFIEDZZ<EDBETTVET, EDENENZVEMENSLED, RHEEHP
Bt =2

consumption of local residents to 10® gme
explore the way to reduce a salt

intake. We perform molecular biological 8 120
analysis to investigate the relationship i 5
between the salty taste and the » © i

pec

&
—
o
1S)

amount of a salt intake. We expand this
study on the salt intake to the socio-
economic field and investigate the 2
economic value of reducing salt in diet
and how to heighten the motivation of

B
o S

B
g 3

. i i 2 1 nE 2 1 R E
reducing a salt intake to improve the P z8 woo®  ZH
quality of life. * a * :

BREADIHHTICTRMELIZH) 3,000 AZWREVCHETIFSMED 1 HIEDEIMER 9.1 J
SL, T4lF 8.8 IS LTU. BBIBV VT —NETOIER, OHTHZRTEH, @FITYZER
~NZEE, CHAFRFIDERERE, OEEDTZROE, SESENECEENEIHIONE L. Fc
FESBREZAVTEROREREZRHELCHER, ERORERENMETLTVWDATIEFERICE
SERENBVNCENRENE U, NSRRI SEIEDCHDEBEIBDMERNRENE U
Fle, SYPDORFBETEROEBFECEVD HHIENTRENE U, DT EIFIFEERDIETFEISE
GHEERDBESL VBRI EZTRKTHEDT, SEEET DELFOREPENCHEKICEITN
BERHDESULTVDHESHZRNTVEET,

ITRORIET DIRESER, BRIBEZEEUNIVATT7EIRR, BREBRORAELEENDINA
DT CEX T,
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Preparation of nano-micro-sized materials using laser processes in liquids

RIS GEaE TARrger) - desde)

Takeshi Tsuji (Associate Professor, Interdisciplinary Graduate School of Science and Engineering)

F/ (10°%) BYITLN (107°) BEWLDTZEL ULRBOL—Y —HZBW\DE, MiEZBRRIIC
iR, ERSEDTENHRKT T, AARECIE, COLSBL—TF—HDRHZEENLT, RIFHD
YEICRUCL——REETV, FifEY, REYWHSIOACRRFT /T (F/ (10°) X—NLH A
ADRF ) ZERUIED (B 1), RIFORESZEZA DT D, BPL——TOCRDEERLEIER
BHICERDFBEA TVE T,

Irradiation of ultrashort (nanosecond and femtosecond) pulsed-laser on a material induces
melting and evaporation of a small localized part of the material. Such a feature of laser
enables us to prepare nanoparticles and modify their size by using laser irradiation on materials
suspended in liquids. In our laboratory, research and development of the mechanism of laser
processes in liquids are carried out.
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HI=o0V (107 m) B+ XOWRKFEERT BT ECMOBATVET (B 1) TOKIH, £
HENERAZF OV ITZIIO/KFZ, COXRDICEHRICIERTDTTEE, SDETHMICIEHDFR
ho AMRETIIFC, REICEEZRHICOHDRERDRELC /RFZRVSE, YTZ70V
KFDOERICREIS T /RFOERED, L—Y—RAEICIOTHNICHEFLESNDIEZRSHICLTH
b, COBRERZREF OERCL— Y —RAEDREICIOTHIEL, EM=FELREHEMZD LSt
BDCLICHDIATNE T, S, BRNEEREZEPICHDIREHIT, F/HFDHEEPY
BOREDANZZXLDKIWE, J0O04 FHZERICHU CTERFBRZSICEICIOELFECTCT,
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Director : Fawu Wang (Professor, Interdisciplinary Graduate School of Science and Engineering)
Deputy Directors : Ikuo Tasaka (Professor, Faculty of Law and Literature)
Research Division on Earthquake, Volcano and Tsunami (Head: Assoc. Prof. Hiroki Hayashi)
Members: Prof. Toshiaki Irizuki, Prof. Hiroaki Ishiga, Assoc. Prof. Tetsuya Sakai, Assis Prof. Hideki Mukoyoshi
Research Division on Meteorology and Flooding (Head: Prof. lkuo Tasaka)
Members: Assoc. Prof. Masayuki Ishii, Assoc. Prof. Kiyoshi Masumoto, Assis. Prof. Hirokazu Sato
Research Division on Landslide and Geo-Disaster (Head: Prof. Fawu Wang)
Members: Prof. Atsushi Kamei, Assis. Prof. Toshihide Shibi, Assis. Prof. Tetsuya Kogure, Assis. Prof. Zili Dai
Research Division on Seismic Resistance of Buildings (Head: Prof. Makoto Maruta)
Members: Lectu. Shigefumi Okamoto
Research Division on Disaster-related Laws (Head: Prof. Atsunori Isomura)
Member: Assoc. Prof. Masanori Nagamatsu
Education Division on Disaster Reduction (Head: Prof. Hiroaki Ishiga)
Members: Prof. Ichiro Matsumoto, etc.
Research Fellow: Professors Emeritus Yoshihiro Sawada, Masahisa Hayashi, Shuichiro Yokota

LIPS HISIC BT DHEEE - 73R - NILUKE, [R - HKKE, fiE - BKEEDT—IX—2ZERL,
ZNSDHMEFEZERIAT DEEDIT, MRIIEFEK - BT EZRFULET . Fie, TNHEMITL
TEAKEERKICHDDDHEZBRZEDZH CERHL, BFKICHDDSEBRNEAMERICDED
F9, HRIFFMFHZFDFD, HP BLrUOTRBEITD I+ —3 L - REREFICIDRRLET,

The main activities of the center are to study the local natural disasters including

that caused by earthquake, Tsunami, volcano, flooding and landslide for the effective
countermeasures to prevent and reduce the natural disasters, and to make a
database for future references. At the same time, education in disaster reduction is
conducted for students and local citizens, in order to foster personnel concerning to
the disaster reduction. Results are published in journal articles, website, and included
in the symposium for the local citizens.

TRy 28 F£EF, TFRDHE - R - 77U M —FEEBZTVE

LTc,

1) 2FHERE [0 BAKE] ZBHELE U,

2) &F - MIC UK T+ —3 L] FER - BismaERE
LFEU,

3) hE-E TR SNEE 14 MEKERRFZEEHEUE Ui,

4) ERE2MY +—7FJ)U [Geoenvironmental Disaster] DiR
EZ1TVFE U,

5) XX EEATEMARERORIZZII T, ILEELRWVYL
NEOZEMNTHE ZU T, REHEL TRERAE =X

LU, Qe ——
B6) LERAX = 2016 [CHEL, RANT—REZEEBLE
Ute.
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Study on improving productivity of adzuki bean by utilizing symbiotic nitrogen fixation

o | TNPICEE U WE (R 50
Rl TUHS—R RN B (EWEERES - #d%)
Leader : Sokichi Shiro (Assistant Professor, Faculty of Life and Environmental Science)
Director : Hiroyuki Itamura (Professor, Faculty of Life and Environmental Science)

5, RO 7 AFEERRGNEL, T, TSUMEZEHUEDDIEITOREPINE, REDHRIS
NTULWEVLDHIERIKTY, ZC T, BIREICBIFH 7 AF TS V/NERZBIEL, 7 XF+D4&EMHE L
ZENEUCHRAD—IRELT, 7 AFE7 AFIRNEEDHERREE Z/ER U XFFIERMIC
DV THREILTWVET,

Recently, adzuki bean (Vigna angularis), playing a major role in food culture and economic
activities in Matsue and Izumo Cities, has attracted attention. However, the scale of production
of adzuki bean is small, and neither the quality, yield, nor variety is good enough to attain the
assured brand name. In this study, we try to enhance the productivity of adzuki bean in Shimane
prefecture by improving its cultivation technique utilizing symbiotic nitrogen fixation of adzuki
bean and adzuki bean-nodulating rhizobia.

- EREMWNIMPHEM CTIE 7 XAFHERELFDIBELRFEENEREEINTVEYT ., ULHULEH
Bt =3

NARHEY CH BT XAFFRICRKEV SR EZEAL, RNEEHERZRREEZITOCVEIT. R
NEHOMEILK ERETEENZSICENERNL, EEEDELICDBEHNDEEZISNTVET,
CDEFRETEEZEMELLITOICEDTED LB AFIRNEZIRRT DIHIC, ERENDTIEICES
951 E7 AFIRMEDBCTFEFREZRELE L. ZUT, DREUCEEDER D187 XF1RM
RZE7 AF(CIHEL, P AFDEBICEDREHEZNIFTTONZRELE U, BAEDER, BRE
REH SEERHIFICH I THEAFE LB 7 AFRREDFE T D ENRESHELDFUZ. EBIC, &
AU B 7 AFIRMEDRICE 7 AFDEBZ(BET 2MRER I BROFENHSHELDFL
feo

SEIET7 AFDEBRENRZRUL T AFIRMEZHV CEG COFIBRBRZITL), ZOEKD
BRBEHEZEREBUCPZ AFDOEEMDO LICEM CEDRIBRHFZRFLCVEFTT, &5IC B
READ 7 AFEEMYDRIEICIH U HIBERMORREICDEN DL OMREZRELTCVELVEE
ATVET,

BREANDLET AFBHEOHIEHIS Ry ISR SR E EFESER
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Theoretical research on new theories for the Higgs field and on neutrino

tUI—RIUBIE B RO - 8d%)
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Director : Naoyuki Haba (Professor, Interdisciplinary Graduate school of Science and Engineering)
Toshifumi Yamada (Full-time Contract Assistant Professor, Center for the Promotion of Project Research)
Yugo Abe (Contract Assistant Professar, Center for the Promotion of Project Research)

2012 FICEXINESS LHC TRESNICHZTNTF [EvIR] &, BEERTEIEIT HTETHOD
FNFICEEZ525, EVLSHALTHEZRFOCLET,, IWebld, EvIAhERET 2 AN LI
DVWCERMARZIToOCLE T, EVvIRFEDRKFIFZIODMRDETIN, RIFEFEHDHD
IBICEEDITVET, B, FIFTXTOYEZEDIRITDZRNT [Za—KU/] B, TBA
RICIFFEEFEAERPBDEELZVDON] EVVSREFEICDENDTEICERL, BIETaES
DZa1—hJ/BHEEEDYZaL—r3avyBiToTCVET,

A newly discovered elementary particle called “Higgs”, which was discovered at a large collider,
LHC, in 2012, has a unigue property that its vacuum condensation endows other elementary
particles with mass. We are conducting a theoretical research on the mechanism for the Higgs
condensation. Elementary particles like the Higgs belong to the microscopic world, but they are
also connected to the structure of the entire Universe. We focus our attention on the fact that
“‘neutrinos”, the elementary particles that pass through almost all matters, are deeply related
to a mystery that anti-matters scarcely exist in Nature, and are performing simulations of the
neutrino-detection experiment planned in Oki Islands.

FHFOEBOREY, WEERYEDIERFFED'E U W\ SIARR SR MRIET KL,
REEBOWEREEDTVNET, 2017 F£1AIC, bvI AV RRELT T BHEHRTH R
HERIBL, ZNHBROIREER CRIICEDTEEBSHICLEL, Fe2AClE, Z1—KU
JEBIE TR T 2ERICEHELT, BED
SR TEAROEEERICESVEYIal—
YaVERHSY, BEERINERRICHKE
TNBBdCEZRUELUR, CDZEIE, B Rlagee
TORRAERERT DRI DELE 2 f
ENFET, S%D, EyIAPZ1— /D
HE, THRTHOREIC DV TOWEEkE
LET, FhcBRRE SRTHECES<
FH SRR FERO 7 AT« 7ERDT,
L HETHREEHTVET, TOWRE ,_ :
DRSS, /—~IVEHDA VI IR L
FREINET Bl -

. #HFHEOEROENR
BRI TO=1—h~ /IRHRERTIE, ERODKF IV ITRHEEERIC, 10 FOYOBIET L

d%ERAUE time projection chamber MRENIERSI SN TVET ., ZORBELEDIERSHIER
R, MO TH—ILEIEEHITITDIVRATLIE, EENDGERASERSTHEEETY,
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Management and preservation of the south-end natural population of Japanese smelt Hypomesus nipponensis in Lake Shinji

toy—K fwll Kt GRAdsirsets s — - #d%)
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Director : Futoshi Aranishi (Professor, Coastal Lagoon Research Center)
Tomomi Tanaka (Contract Assistant Professor, Coastal Lagoon Research Center)
Masahiro Horinouchi (Assaociate Professor, Coastal Lagoon Research Center)

BHABAIEIIRZVDOKERZICET 2aSFHEMRERMELUCHRESN, BRKEERDORSR,
BIE, RE, BEDIOIEEICEIDSHELMAEHELT I, Fic, BIRHEEISFIL CLLURE A Dty
it ZEZRBUCARROEREZIBEL, ILURKEEDF RN DLENFIREICERULE T

Shimane University established Fisheries Management Research Center (FMRC) as the first
institution of higher education and research of fisheries science in the National Universities
along the Sea of Japan in 2014. FMRC delivers education programs and research projects for
the development, management, conservation, aguaculture and breeding of valuable fisheries
resources. FMRC also promotes the practical application of research results for sustainable
fisheries production and stock enhancement in cooperation with governmental and non-
governmental fisheries organizations in the San-in Region.

BALIEDIEKRFEEBBICHTR I DT/ +F Hypomesus nipponensis (&, ZEZhRIEDEA
BEBEDORKAERTHD, REUCHE COKEDDHYFHDIEESHADZDEMFELTHS
NTVET, REHDAEF, HARDHESTFHRICHITDEREFREBEDDMRMETHDEEDIT,
[REHEE] [CHAONDHIBRER TCHHDFET. ULHL, BLEEEUVTCEHKEEREELUTHAT
EOBVAETTN, 1994 F(CRRU TR, REFT NAEEDRHRLEL] ELSEROEEIK
EhmE, HEEHEIEINTVET., Z2CT, RERHRFMAHSOBBFRAZEERALCLEIH,
HRE—OICEEE T, ZORRMIRHEEHRSINTOELUR,

CDERSFRRDT, HEHy—ERIImID 2010 EHSREHREBEES SHAOILTAEERD
BAEBEZBRITLE L. ZORR, REBSEDEGTEZDDEE CREHE) SHmHFa
DEGTFEZEDER GREHHE) OHEEFZESRLFLE. DFD, BEREHdDbEUE. ZNE5,
EEREHEEUVEVRERIFADN?EVSHBODFREICH TV H—FIIERD 2014 EHSEDHEATVE
T FXFEACDD, REHBRE AN DERENFAEECTUL, AEEIHIESERCHEINE
IH, NBMICERETE, FEHMAICIE 100 ELL EFIICER S NEEIIFFBERUDWVEBA, —
7, MEOHEFTLIERE/NIIFEBCICEERER, KMEES AT, WaoEEHyT)||FEBR K

DREUE T DEHRESNTUVET . Ffe, RIDIARCIE, BLDEFLICIDERDEVIGERFL
RIVCOBRIEET BEHREINTVNET, 23T, o
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Repairing vacant houses in Central City of Matsue using plywood and cross-laminated timber made in Shimane

Uy —R hH & GREB THzed - didw)
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Director : Takahisa Nakai (Associate Professor, Interdisciplinary Graduate School of Science and Engineering)
Shigefumi Okamoto (Associate Professor, Interdisciplinary Graduate School of Science and Engineering)
Yuji Uchio (Professor, Faculty of Medicine)
Osamu Shido (Professor, Faculty of Medicine)
Naoko Asai (Collaboration researcher)
Nao lida (Collaboration researcher)

IR mEtdbAICHF D H26 FDZEEREFH 10.5% (£EFHT: 13.5% (H25 F))
EFOTHD, FLBIMERICHDET . AELFRERIFAORL THDHD, BRADEHERICEFRLTUL
BT ER, REMIEICKDNMEMRDFBIEINGTE, HRLAFERNMEHFEDTVDDOHCDEETY .
SEL M TIHIEERICHDEESRENREL T, ZDFRAGEZRET dEHIC, ZNICEDE g (U
INR—23Y) BREBIITICEZRHF TVET,

The ratio of vacant house in 2014 in the northern central city of Matsue, the capital city
of Shimane Prefecture, Japan, was approximately 10.5% (cf. the national average of 13.5%
in 2013), and it is increasing each year. Population decrease is the main cause of the high
vacancy rate, but there are other reasons which contribute to it in concert, such as the zone
of employment being concentrated in urban areas, an increase in nursing home use due to
longevity of the residents, and so on.

Here, we propose a method for repairing and using vacant houses in Kitatamachi, Matsue, and
actually try to renovate a house accordingly.

[ 458 - TR - STEORE ]

SRYIEIE, 1983 F(CHIHILABIITEESINE (BE 34 F) K (W) SEfEITED 2 fEET
DZEZERELFUIC, BELLEIFARE 2 IR TTHOIeHERDEDZ 1 BEEUTHRIELTLEDT, i
BFICIEMICH' DD 7ZRDDIRS, HFERICEE (S), BERZEC#AHI1VIU—k (RC) ZRLESIiE
+RC &ED 1 FEEHFL, EYIFIIEERED 3 EECEHFLEUC, BEIHERE J4— LD THhNn
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Multivariate-Curve Resolution Technique applied to Raman Spectroscopy for Biomedical Purposes
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Director : Tatsuyuki Yamamoto (Professor, Faculty of Life and Environmental Science)
Hemanth Noothalapati (Assistant Professor,Center for the Promotion of Project Research)

SRIUDKEZEAVDE, FIEZNEES T, HHIDFHRICHTHEE DTFRECEHITDEREZS
BDTEHNTEFT, WcbDTOIIIMNEYHI—TIF, SYVBNEZEZLCENZDDEFICIHEYT
BBEIC, Multivariate Curve Resolution ;& (MCR %) Z/FERULTWVWEY., COFECKD, FHl
LIcSNYYANINVICEEN DR DD DRI D ZMEU TR T HZEN TEX T, TDFFE=Z
BT ACET, AIchld, TR NCEMnZE, hbANTXRICEHRL, FHilT 25 HZ1TDTL)
F9,

Raman spectroscopy gives us the information of molecular structures and environment
as they are, without need for the pre-analysis. In our Project Center, we utilize Multivariate
Curve Resolution technigue to decompose the measured Raman spectra into some genuine
components when they are applied in the fields of medicine and biology. By using this technique,
we can observe and evaluate the living tissues and cells in vivo as they are with Raman
spectroscopy.
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Raman shift / cm'! Raman shift/ em*!
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OFET, CDTENS, B 1 DB DEFKRBICEF, TSFUDHZFENTVDIENESHTIDT,
OB THDTENDDDFETD,

CDESE@BFETREICLTLNBDH, Multivariate Curve Resolution s (MCR %) T9Y.
BEMSEEHEIFEDET, AUFDNUBZEZEALGHOSZHD SV I ARINVEAET DT ENTEFT,
ZDBEDSYVARINVDMERFRE, FUBETESNEI VY ANRINVIERICE T DT EZ
T2C fRRIES R Y ANRINVEHHUTNE T, Filcb5DT70I1 M5 —Tld, MCR EZE-
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S2ZHk 1. Hemanth Noothalapati, et al.,, Analytical Sciences, 33(1), 15-22, 2017.

EHFEBOYIDIDIRBE CHDERZEHITEDIEL, SYUYDHEICKDUT LY A LDOD AEZHT
BN DINADHGFENE T,

22



f

Shimane University,

=
~NDE

3
=]
==

fcleb />0

\
m
S
I

Tzpizirz) Nelpletzeririala gy Projeer Cancer

MM BHCEENSEBOFHLVEEHEZICRE T HHA

Study on new methods of quantitative analysis of complex microstructures in steel and iron

HFE X— REBELPAER - dE3d%)

Shigekazu Morito (Associate Professor, Interdisciplinary Graduate School of Science and Engineering)

HMHMOP CHRELEEICENDIAYPCIEREICR, MlEERIEM ICHEAGDE oA
BHAZFENTVEFT ., COMMEHEBEICID TRERLIFITRIEFLAEDIBREINTVET ., DM
AOEOAZRALHIE TS ENTENE, KOMEDOEVHMREZ(EDCEDOEETCT. LML,
CTIBGJ%H%&EIJZ}AT_BE’JIC)\D%HAJZ“BD, ZORHZEDHDCENTETCVF B FAFTDHER

Sl T B CiERA RN Z AV =RTFET P IV E1— 5 [CKDEMAIEF EDMFAZ
1TDZL\§§'O Fle, TOERZEHIET BcIC, BIRDFEMEE P XA X LEERKREICDONT
BHIfRZITOCVET,

Tool and cutlery Steels, which excel in high strength and hardness, have complex
microstructures composed of fine crystals. The complex microstructures enhance not only
strength but also toughness. We can create steel with higher strength and toughness by
controlling the microstructures. However, it is difficult to identify the microstructures because
of their finesse and complexity. Now we are trying to analyze the microstructures with three
dimensional observations and automatic analysis methods employing crystallographic
measurements. We are also searching for the formative mechanism and structural mechanism
of the microstructures to control them.

TEEEDBEEPEENNETENTHSOCIFRDY@ICE, Mll/FER TERSN TSI AV
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W OEMIEEEDNIZENCKLTVET, COBBZEHRHI<EMICTIIENTENE, KbIEN
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BRIDILT, BROEHFEDETDAZERITEILSIELTVNET, COMICHIAVILT VYA
DTEAIRDVTHIRAZLTCHD, RENICIEFHEBZHIET S THRFMZRIE TS EZzBE
LCTWLET,
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FED=RITHR T, BERTRESNCHEEDFEELCVDIEDNDHDOET . CO=RTHPICH 1 (C
RENDENERZRDIENTEX T, COBLRBADEFFTE CRSNCHERZREHULT=
RITEUIZEDIE 2(b) TY . (a) TIHIERICRAFTIH, RIRICIEWOBKICADIEHATNDZED
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Organ dysmorphology as results of accumulated polarity disruptions in epithelial tubular structures during organogenesis and histogenesis

: ) EYI—EAB #E (Em- s
JI—TiEN RENE BE B (R 209, N BA BaMTEmes - 49
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Director : Hiroki Otani(Professor, Faculty of Medicine)
Ryuju Hashimoto(Professor, Faculty of Medicine)
Kanta Naito(Professor, Interdisciplinary Graduate School of Science and Engineering)
Ashig Rafig Mahmood (Full-time Contract Assistant Professor, Center for the Promotion of Project Research)
Cooperators: Toshihisa Hatta(Professor, Kanazawa Medical Univ),Jun Udagawa(Professor, Shiga Univ Med Sci)
Researcher: Akihiro Matsumoto,Motohide Furuya,Noriko Ogawa(Assistant Professor, Faculty of Medicine)
Esrat Jahan, Dereje Getachw (Foreign Researcher, Faculty of Medicine)
Tetsuya Nitta(Postgraduate Students, Graduate School of Medical Research)
Ryo Kaneda,Yuko Saeki(Student, Faculty of Medicine)
Shigeru Moriyama(Research Students, Faculty of Medicine)
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E g o PE® Malformations of organs are the abnormalities in
position, shape, and/or size of the organs along the three-
dimensional body axes as the results of accumulated
abnormalities in various polarities at the cellular and
tissue levels. In this project, we elucidate the mechanisms
by which abnormalities in the polarity regulation in

the epithelial tubular structures accumulate during
development and result in malformations of the organs.
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Antibody drug preparation against pancreatic cancer
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Lucia Tomlyama (HERE T FE et 2o 7 — - RETBh %)
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Director : Takeshi Urano (Professor, Faculty of Medicine)

SubDirector : Yumi Matsuzaki (Professor, Faculty of Medicine)
Mamoru Harada (Professor, Faculty of Medicine), Yoshitsugu Tajima (Professor, Faculty of Medicine)
Riruke Maruyama (Professor, Faculty of Medicine)
Keizo Takenaga (Associate Professor, Faculty of Medicine)
Yoshio Honma,Takashi Kasukabe (Full-time Contract Professor, Faculty of Medicine)
Hiroki Kamino (Full-time Contract Assistant Professor, Faculty of Medicine)
Kenichi Miyamoto (Assistant Professor, Center for the Promotion of Project Research)
Lucia Tomiyama (Full-time Contract Assistant Professor, Center for the Promotion of Project Research)
Junji Suzumiya (Professor, University Hospital Cancer Center)
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Morbidity for the pancreatic carcinoma in Shimane Prefecture is on a high level in Japan. It
is a highly lethal cancer; mortality for the disease is also high. More than 90% of patients die
within 5 years of their diagnosis and 75% of patients die within the first year. The mortality
rate in Shimane prefecture is above the national average. Since it is a disease whose prognosis
is extremely poor compared with other cancers, development of novel treatment methods is
desired. Shimane University Hospital is taking a leading part in multidisciplinary, fundamental/
clinical researchers with the aim of eradicating the pancreatic cancer. We will make a number of
monoclonal antibodies for early diagnosis and/or treating the disease.
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Study of lzumo Fudoki (description of the culture, climate etc. of lzumo province) and Its
Acceptance, and Formation of the Image of Ancient lzumo

RARKRE (EV5—R): Kf§ Z|eXk (Bocaif - #d0)

Leader (Director) : Yasuo Ohashi (Professor, Faculty of Low and Literature)

hebld THEE] BILBRICSFDHgE DR ERMICET 2HENIRAZ, XIEE, BHE,
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WX,

We are pursuing a comprehensive study on the formation and development of the areal
province in the process of formation of “lzumo Province” in a multifaceted way by utilizing
methods of document-based historical research, archaeology, and geology. Especially we
concentrate on reconstructing the image of ancient Izumo by investigating how the unit of a
“local area” was formed by researching timeless historical data.

As one of the main subjects, we are making investigation and researches of local
administrative offices centering around the Izumo provincial government, which was deeply
related with the formation of Ancient Izumo. The local administrative system of ancient Japan
is represented by the structure of areal administrative offices centering around the provincial
government. We therefore try to elucidate when the provincial government was established and
how its structure was.
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International Joint Research on History and Traditional Culture for Community Revitalization in Eastern Asia and Pacific Area
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Director : Hirotaka Okamura (Associate Professor,The Center for Foreign Language Education)
Mitsuhiro Kajitani(Full-time Contract Professor,Faculty of Medicine)
Keniji Takeda (Professor,Faculty of Education)
Hideyuki Kanda(Professor,Faculty of Medicine), Jun lwata(Professor,Faculty of Medicine)
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A study of History of Ancient Chinese thoughts using excavated materials

The purpose of this study is to obtain a new view about the history of Ancient Chinese thoughts by analyzing excavated materials
in the Warring States period, Qin period and Han period. The Guodian Chu Slips were unearthed in 1993 in Tomb No.1 of the
Guodian tombs in Jingmen, Hubei Province, made public later in 1998 and they were dated to the latter half of the Warring States
period. In 1994, Shanghai Museum collected the Chubamboo Slips dating to the Warring States period. In 2007, The Yuelu
Academy of Hunan University acquired bamboo Slips dating to Qin period. In 2008, Tsinghua University acquired bamboo Slips
dating to the Warring States period. Further, Beijing University acquired bamboo Slips in 2009 dating to Han period and bamboo
Slips in 2010 dating to Qin period. By using these numerous discoveries, the history of Ancient China is now being rewritten.
Particularly we have been analyzing how the ideas around Qi 5 (%) , which is an important idea in the Chinese philosophy,
developed in the Pre-Qin period, as well as the issue of the shape and structure of the bamboo slips.
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The Regional Society and the Regional Power in the Medieval Period of Japan
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Hiroshi Hasegawa (Professor, Faculty of Education)

BRICH[FDHENSIEEANDZE{bF, HREEEEEHUCEEFEIREA CH oI ESHNTLEFET .
BTHTH, 16 HIcDEREBILDRAFES, RPZI7ICHITDRBHEDISREZEFRKILESE, BENER
BEHMEALCWEFUC, 16 oDt S EMISENNED R OIFEFZZXIT TcDH ELVDORIREIC
DUTC, CTEBRIFZIRIEEREERUENS, BASHCLIEVWEEZ TLE T,

The change from the Medieval to the Early Modern Period in Japan is said to have been an
important turning point linked with world history. Among them, the development of the lwami
Ginzan Silver Mine in the 16th century has stimulated exchanges between remote areas in East
Asia, and expanded the daily mobilization. | would like to clarify how the 16th century saw the
change in regional society and the regional power, by utilizing various historical materials as
much as possible.
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Practical application of the digital holographic technigue for analysis of drying and hardening processes

BH EE REITYHIER - #9%)

Masayuki Yokota (Professor, Interdisciplinary Graduate School of Science and Engineering)
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Digital holography can be used to obtain both the image and microscopic deformation of paint
films. Only a few non-contact techniques are available for analyzing the dryness of paint films.
Only a contact method has been used in Japanese Industrial Standards (JIS) for estimating
dryness of paint. By using the digital holographic technique, drying/hardening processes of paint,
ink and adhesive can be evaluated with a non-contact method at nanometer-scale resolution.
It is highly important for automotive and printing industries to quantitatively analyze the drying
process of pint films. We have jointly developed the world's first digital holographic drying
analyzer “Cure Tester” with Toyo-seiki seisaku-sho, Itd.
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Studies on lon Channels as Targets for Pest Control Agents
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Yoshihisa Ozoe (Professor, Faculty of Life and Environmental Science)
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Functional analysis of insect ion channels gated by the neurotransmitter y -aminobutyric acid
(GABA) revealed that they serve as important targets for novel pest control agents.
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Biomechanical Study on Coaching Method of Long Jump by Standard Motion Model
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Yutaka Shimizu (Assistant Professor, Faculty of Education)
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The purpose of this study was to identify biomechanical characteristics of take-off preparation
and take-off motions for elite male long jumpers in and out of the country which serve as a model
(Standard Motion Model). Twenty-nine jumps were classified into 4 jumping types by observing
6 different take-off trunk angles: horizontal (H-type), semi-horizontal (SH-type), semi-vertical
(SV-type), and vertical type (V-type). The H-type maintained a large horizontal velocity with the
trunk leaning forward in the take-off preparation. The SV-type obtained larger vertical velocity by
pivoting the body over the take-off foot during the take-off phase. We can make a more efficient
way of coaching which fits each individual by utilizing each take off model.
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Historical Research on Establishment of the Institutional Basis of Art Education in the Teacher's College/Department
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Yoko Arita (Associate Professor, Faculty of Education)
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It is only recently that science of art education has been recognized as a discipline with its
own academic field other than the professional study of art. | made it clear that the institutional
position of professional art-education scientists at a teacher’s college/department was
established through educational policy, not by academic activities, via three process stages.
Materials from colleges all over the country verified that infrastructural improvement of art-
education studies was carried out.
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Construction of Molecular Assembly on Inorganic Nano-sheet Surface and Control of Photoinduced Electron Transfer Reaction between Assembled Molecules
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Takuya Fujimura (Assistant Professor, Interdisciplinary Graduate School of Science and Engineering)
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In the initial process of natural photosynthesis, sunlight energy is collected and transferred to
the reaction center by light-harvesting system via energy transfer reaction, and then subsequent
electron transfer reaction is induced at the reaction center. These efficient reactions can be
achieved because of elaborately calculated distinctive arrangements in three dimension and
alignment of pigments. In our group, we have aimed to construct dyes assemblies by utilizing
a nano-sheet as a scaffold on which dyes are anchored to achieve the sequential energy and
electron transfer reactions. As a result, sequential energy and electron transfer reactions
were achieved between three kinds of assembled dyes on nano-sheet surfaces and then light
absorber was encapsulated to suppress unfavorable reactions.
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Organic Chemistry of Aromatic Compounds Exhibiting Three-dimensional Through-space Interaction
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Masaaki Suzuki (Lecturer, Interdisciplinary Graduate School of Science & Engineering)
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Aromaticity, one of the most important ideas in the field of organic chemistry, is indispensable
for development of everyday-use functional materials from the aspect of stability and
responsiveness to various stimuli. Our research interests are concerned with organic syntheses
of novel aromatic compounds dealing with three-dimensional i -electronic-system models which
overcome several problems arising from planar molecular frameworks and expand the concept to
the higher dimension.
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Mapping of habitats of fish in danger of death en mass throughout the brackish lake using environmental DNA
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Teruhiko Takahara (Assistant Professor, Faculty of Life and Environmental Science)
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Environmental DNA (eDNA) method, by which the habitat density of a species can be
estimated from the amount of residual DNA's in a unit volume of environmental water without
having to collect target organisms, has been developed to estimate the distribution of a species
in the brackish water. At present, | am trying to make a mapping of habitats of fish in danger
of death en mass throughout the brackish lake using environmental DNA method in order to
evaluate the risk of death en mass of the organisms in the natural environment.
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Mathematical and numerical modelling on regional environment, ecology, and society
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Hidekazu Yoshioka (Assistant Professor, Faculty of Life and Environmental Science)
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A variety of aguatic species live in rivers, lakes, and canals around us, which are indispensable
for water environment, ecology, and human lives. Currently, most of their populations are
significantly decreasing due mainly to environmental modification by humans; this is an urgent
issue to be addressed. In order to challenge the above-mentioned issue, this research focuses
in particular on exploring sustainable and environmentally sound management and inland water
fishery strategies targeting the famous migratory fish “Ayu (Plecoglossus altivelis)” with the
help of modern mathematical science.
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The elucidation of mechanism of chronic pain in patients with type Ill Ehlers-Danlos syndrome caused by tenascin-X haplo-insufficiency
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Hiromichi Sakai (Assistant Professor, Interdisciplinary Center for Science Research)
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Ehlers-Danlos syndrome (EDS) is characterized by hereditary fragility of connective tissues
and widespread manifestations in the skin, ligaments, joints, and blood vessels. It is known that
the development of the type lll EDS is caused by haplo-insufficiency of Tenascin-X (TNX), one of
extracellular matrix proteins. Patients with the type Ill EDS have joint hypermobility and repetitive
joint dislocations or subluxations causing moderate to severe chronic pain which is a heavy
burden physically and mentally for patients. This pain frequently leads to depression for most
of the patients. In order to develop a novel analgesic drug to palliate the pain, it is important to
elucidate the mechanism of chronic pain in patients with type Ill EDS (Fig.1).
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