AL

WAL KRS (FHEL 2) FEHMEIE BRI o ¥ — BB T 268 D AFLA
B —EBFAMLIZOWTIE, BRIESICED D HODIED, Z DO ARG EIZ X
HHDET B,

ENLRFEAFALRF S R 2k

3 LEEsE

(1) THE4 HERT (FEIL2) FEFEHmMERLFEREIIE Y o & —SUERER L
2

(2) THEGHT EHRIETHEERTEFEEGS — 3 ALK FHLEWL 2 FIHEN

(3) LTHEME ARTLHET, FHEL2HHENICBO T, SRR @fh=o 7 ) — R,
Hi b 5 PEEEC, SERHAE 8,662 M D ) B, MEIEREFE 263 mi) DWNHEL
J OSMNEB DEIEIZ A O BRI LHEA1TO DO TH D,
7k, PHE T AR, BRI LFEICOWVWTL, BIBEIET S TET
»D,

(4) L #1 +SWm44FE2H28H8 (H) £T

(5) ARILHFEZBWTUL, BEORBHEOAMLEZEFAMLY AT HIZEVITY, B
AL, SR EE BT ALY 2T A7k — L~3—= (https://portal. ebid02. mext. go. jp/top/)
DEFAMLY AT KLY TR EEE T AFLOF R & OGRS &
179, 72k, MAFLOBFEICE LTI, HALR PR E AR - B 5K) -
BEPRRICARGERE (BB H) 24EHLTIT2 b0 &7 5,

4 BEBINER

(1) ERZRFPEANHACR PR FEBIRARIE 6 X O 7 ROBUEICEY L2WE
ThdHI L,

(2)  SCHEMPEICBT 28 LHEIHKED AL BUICH RO —EHPBINER ORIE %
ZT TS 2L (SFEEAE CER 1 4FEMFE 1 5 45) ITESE HAFR XM
RO TRRINTWOE UIRFFHAELE (Bl 1FEFRE 22 55) 2D
EHAEFHMGO RN TR STV DLHFIZONTIL, TR OIRIE & 51T 7=
BB Z T e RS SIMEE OB EZ VI ,),

(3) SHEARCESERATHRBABOBRN TNR SN TWEE IR FHAEICHE
SEHAETEBBOPNL TR RSN TWEE ((2) OFREEZIT-EFEZRL,)
ThHRWZ &,

(4) FRR1 8AFELIREIC, Jiih & U THERK « BIENSE T Lok O B4 7= 7 A fl




(5)

(6)

(7)

(8)

Ol T3 AT 5 2 &, (GEREEROHERE & L TOEFIL, HELEN2 0%

LI EDSE DS DIZIRD,)

- TE, KA, BB, BT XX R

- R XATSHE DR - HE T s

< TfE BT

18 o R L F A ZERIC 8 - TIE, MRE D 9 B 14 EREOME LEREEH T2 Z &,
2 #E T TR SR 2 E FFLL OB 2 A 5 TERANE &2 Hi% 1
FICHTTRETE S L,

O JETHF2H 1 0 k mEANUIHALKRFZDRET HIIE TN O[FR— TR T 9

ONWTIE, FAl—OEEHEHREN 2 TEHT L2 L 2BD 5,

@ LTHEOEBIEOBNENE UGEIE, OO E 20 1 LELE 45K

DHELEDET B,

@ Fidl L7oEROBIKIE - RAFRED T EIRMNT 5 Z &,

@ FEE T E O AT AT BR AT (2 & o CIREHER )18 5 1) 722 F Bt

MU THLDT, TOEEWRTDZ LN TE HEERRIEOTE (WA ZED

M BRIV AX T RS ZL) ZIRMHT52 8, e, TOWRNRENAR

WEAIIALIZSITE RN ERH 5,

BASINEHEMERREE (LU THEEE] &V ) ,) RUBESIMER R EE (DL
T FERH o) ORHBIRO A2 HEALORE ToOWIMIZ, ENLRKFEARIL
KRFNOER LFEOFFARKNARD AT IEFOREZEME (CFkl 84E1 H 20 A
T 1 73CRHEZE 3 4 5% SCEUREEE) (LLF [HEAE ILHEEE) & v
90) ICHEDSIBEAFEEEZ T TV RN &,

FRE3 (1) IR LIELHFIURDHFEBEOZEE (a5 T ok =
VB s NEEGT, LT U,) XY ZREHE & EAE L UIAFRICBWT
B & HERFEE TRV &,

ALIZBIML &5 LT 2F ORI T OREEONTNNITE ST DR A 202
&
= ZNEIIER
WDOWTIINTEL LT D _F DA,

(1) Fort% (ks CER L THRERE S8 65) H2RE3FD2) ITHET
HrattEEZWS, LUFFEL,) Bt (FEFE4 50 21ICET 2B
FxWH, LLFFEL,) OFERIZH LGS

(1) BEtELZRE UL T2 2R LOBMRICH 256

@ ABJEELR

KOVFRINCELET D H OB, 2L, (1) LT, &fs (Bfk
HEATHI (PRl 8 RISESE A 1 295) 2 48 31 2 BICIET D att% s



WH, LATRILT,) O—FRRFEFAE CFR1 1FIERE2255) H2RE45
ICHRET D FAETRNFR T OSHETEASH (SEAE PRk 1 4 4k
F154%5) F2RETHIIHETH2HARMEZ NS ,) THLIHEAZERL,

(1) —FHoStEO&KE (StHEITHAIE 2 &5 3HE 3 ZITHET A HAD
Sh, WIZW/ITL2EFEZ NS, LLTHL,) 2, Ot FE0RBEZBIKNAT
WH%E
1) MBSO BRER, =720, KICETF D2 H 2R,

(i) SEF25F1 1 50 2ICHET I ERESEZEARBERMICBITS
e = MG OPN E i 'd
(i) SHEE 245 1 2 5ICHET 2 AT BASERESTITRIT 2 B
e
(iii) 2HHIEE 2 455 1 5 5ICHE T Do B
(iv) =L 3 4 8545 1 HICHET 2 ERICHEDED N H H5H 12 8
DEBEZHIT LRV & & ST 5 EkE
2) DHIEE 40 25ICHET 2 IEAZBSEREILOPITH
3) DHIEHE S 7 5&FH1EIHET ARt (B4at, AR XIA
&tz 9,) OB (FEFES 9 058 1 HICHET 52 ERICHIEDOED
DHDIGECIVEBZHIITL RN L SN TV DR ZRRL,)
4) A oHE
5) TOMEZHZPITTHETH-T, 1) b 4) ETIBITLHICHETS
*
(1) —HOSEOEEN, G OSHEOEM AEBUIRKR TV DIEGE
() — T OSEOEM AN, M OSEOE M N EBUIHRR TV D54
@ ZTOMOALOMEIE S BHEF SN D EROLNHGE

A GERMEREET,) & OMREDNFE—OAFLIZSINML TV 555 Ofh

FROXIF@EFHRL 9 5 EARBME U AR S 5 L BD LN DH5A,

(9) BEHRNICARIE, UEUTEENBIET S Z &,

(10) Z£YJmns, B BNFFERITRE & 3BT 2 R EE L ZAUTHET D H 0
& LT, R PERBELEEDN D OPEREGEN SV . MRk L T\ 5
ThRWZ &,

5 WEIEBFEOZLESF

(1)  Efg4 (7)) o TERE3 (1) IR LELHEIURDIERFHESLEOZEE ] Lid,
RIIBTHETH D,

- (BR) & ke il ot m

(2)  kit4 (7) © PEFEZFEE L EARE LI AFHEICBWCREER S 5 HBakEH
EE, OO HOICHYTLHETH D,



O EARR

RETEBEDOZFEE LR ELTOBAEBR, LTOWTANCHELYT 258
(1) FotF LBt EORRICH LGE

(1) BlatFEZFR UL T 5 F2ERLEORRICH 256

@ AKIEIfR

WA EBFEOZIEE L EREF OGN, LTOWThNI#E4YT 256, 272
L. (1) 220 T, StEo—FRREFAE (Bl 1FEEFE2255) 6
2 5 4 S ITHIET 2 A TR FER T OSSE ITEA S (BEFEAE (K
1AEREF 15 47%5) B4 7T HICHET DA EZ VN D,) Th O3k
<s
(1) —FHOSHEOEEN, MG OSHEDKEZBUIIRR TV DIEHE
(1) —HOSEOEEN, MG OSHEOEM ANEBUIRNR TV D 5E
() —HOREOEM AN, i OSEOFEM AN BTV D54

@ ZTOMOALOMEIESBEFSND EROLNHGE

A EBE DT LR ELT OGNS, MA GLRMEERR O ILREEZ S
tr,) & Z OB OBRICH 56 0M ERROXIEO & R L 9 2 EARBE I
AHIBR & 5 RO B HYGE,

6 FHYEHH
T980-8577 = ) EHRLETHEXAFETH1IFL S
(FLYERRRER)  [E ST R FE AN B AL KM s S a2 - B
K - BERLR
(F &% 022-217-4946 (FAX) 022-217-4952
(E-mail) s-keiri@grp.tohoku.ac.jp
7T BEBINER OMERE
(1) ABEFOSNFHFLEEIL LR 4 IBT 2HFMEREZ AT D2 L AT 5720,
WIZHGT D & ZAITHE, HEEE R OGRS L, ESL R FHE AR ALK B )
5SS SNERE DA I ONCTHERR &2 Z T 72T R B e,

Eit4 (2) OBEEZZIT TWRWEBRIZHEIT 5 & 2 AICHEWVRFEE R OVEE
ZRHETAZENTE S, ZOBAITBWT, Eig4 (1) KO (3) 75 (10)
FTIBIT 2 FHEAWZ LTS & &iF, Lo’z T Rit4 (2) 1B 5
FHAWMIEZ L TCNDZ EE2EMEE LTHFBMERR S L 2R TH DL T
Do UEMEREZZ T B RBFITSINT 5720121, BALORFIZEB W T Eft4 (2)
(BT DEIE AN 72 L TR i 7 57230,

728, WIBRE CICHFEER OER AN L2 NWE W NTHERESINERE D 720 L3R
DONTEFIL, RFEFIIBMNTHIENTERN,

O #FEHEMER: SfM3FE9ATH (k) 15009 FT,



@ L FE6ICHE L,

@ A BEEEROERORIIIEF ALY AT AL VITY, 722l R
FOEKFE G TRAMLE T 25613, REGFT~FS UTEE (65 HHE ORELD
PR D L DIZRD,) T5HZ &,

(2) HWEEFBRERX LICE W ERT 2 Z &,
(3)  BERHI. KIZEIT S L ZAITHEWERT 5 2 &,
2B, OORFED THEON TERE K OQOELE T EDEHTHE O THEORERIZ O
TIE, PRk 1 8 LI OHEEER VG R ORMBIRO H £ Tlo, LHENEMRL
FIHELBFEATHD HDIZRYFEHT D &,
O i T4
Fita (4) BT 2EE1 D5 Z & 2l C & 5 RO THEOf LI 4 BIKER

K2R HT 52 L, BHTAEED THEOM TIEBOMHEIT 1 IETI W,

© BlETEOBAME
Fit4 (5) I HEMNRH D Z & 2 W © & HEE TEOBINE D&, TF

DRRER K O HFEIRF 3817 2 fth T OREFIRIE 2 A 3 ISR 20 2 &, fifs
D LHERORBROMEIT LTI, 2k, BB TEOEINE & L THEOBMEINE
DR, THEORERE OSBRI A THEORFRNELTHTH L TE 5,

Fo [ OHEMi#EZBEE L CTEETHEORE TEOHME &+ 58581280 T,
MO THEEEL LI EICEVEETEDOHMELRET A Z N TE R o
EEIE.OAMLLTIE RS, PEEEARH LAFT, ELICYERFEEOR &
7928, MOTHEEFELLLEZ EICKVEE TEOHNE ZRETHZ LN TX
RO H DB P AL LB ARV TIE, 4 ESEEICE S F4 =1k
EITHZENH D,
@ HHEFEFDOFL
OOFFED THEOM T E L Cio#l L7z THEIHR L BHES (BREROGEHE
L= THEONEINHW CX 2 FHKEOER) OFLERETLZE, 72720, 4
FLHEN, MEVEAN B AERERROG 2 —0 [TEEBERYV— 2 (COR
INS)] IZBEESNTNDEAIE. CORINSORHIBHDELEARHT S50
L, BREOB L 2ET 54380,
(4) BEHSINEEOHERIT. FHEELOCEROREHEOAZ - TITIbDE L,
ZOFRERITBTM3FIA I HETIZEFALT AT & (HRICEK Y B L7 A 1,
) k@5,
(5) Zoft
O HWHEELOEROEREORHIRLE AT, REEOAHR LTS,
@ REHESNTHEELROEENL, BHASINER OMGRLUSMNIIRHF W A L
7200,



@ EHESNIZHRFEER OGN, RAILZ2,
@ FRHHIRLIEIC BT D S EITE R O U 2 K O IR0 2,
® HEHELXOERHIETIMWEDEE L6 IZF L,
8 BEABIMERENDIRNERDTF TR HEH OFH
(1) BEESIMERNR2NERD LNTH X, BN RFEARIE R EICR LS
SINERE NN EFRO T BHIZOWNT, WICKVFHZRD L Z N TE D,
O BHHIR : SfM3FEI9IH16H (OK) 1 7KO0 04
@ #HHE: EFielcFE L,
@ RBHFGE  FHaH2XIEE (5 ERFORELEIED bDICRD,) 75
ZEICEVENET O b DTS,
(2) ENIKRFEAFAERTHEL FHEROONEE XX AM3FE9H 2 7H(A)
FTICHAZ RO 7= ot LEmICE Y EIET 5,
9  AFLFEAEIZRT 2B R
(1) ZOMLBHAECHT2EMBIS 25AICBNTL, KICEVIEHTLZ L
O fEHEH: SM3FES8H20H () MoFM3FEIHA8H (K) £T, fF&
THEEE., FiEo LR, AR, EROUBEICET HIEES
BERITHETAHRAZBRSHEAD IR0 0451 H 1 7O 045 % TIZ
117952 &,
@ #® %k . EiEelcFL,
@ #HE: HBEEREFRS, A—AXIEE (H5EREORELHFNE DL b OICR
%,) ICEvigHTHZ &,
(2) ki (1) OEMICHT HEZEIX, BfM34FEIHA14H (k) E£TITA—/MIZTHE

BT D,
10 AALEOFE HHAR X O FT
(1) RHEHE : SM3E9IH17H (&) 150045 FT,

(2) fBHEFT . FEL6ICFEL,
11 BAALD B B K QNG T4
(1) BHFLEEE  SF3E9H21H (k) 15K0 0%

(2) BHALGAET  : T980-8577 EIIEUEMHFEXFFE_-TH1E1 =
BERNFNESTING BN e B =
(3) Zofth AL R K B AL OBITIZ Y 7= o TiE, ESLRAENE

TR TR L0 BB IR B35 5 = & ASHER S 172 B 0 il
BEOGLEHBT S L,
12 ALI7IEE
(1) AALEE, BFALYATFACEVRIT 52 8, 727U, EMRFEEARALA
EREOKFLBGOE, HETH2L, BEUIT 72 v VI LD AMLIER



D7,

(2)  HFIREICH > TE, AMLEBICTERH INZSFEICYZESED 1 005D 1 01
FIRUS 244 ME L-65 CY¥%HIC 1 FIRBOMEN D 5 L X3, Zouks
FrU 0BT 6o CTHILNKEE T 50T, AFLEIL. THEBLL UM
BRUICRLIMBFEE ChHOOLNRBREEE TH LI EZMDT, AL o 2O HE
BFAD 1 10701 0 0TS T De8E AMLEICTEHT 22 L,

(3) AFLBTIEEE, JRAIE LT 2RIZRE LT 5,

13 AFLERGES M ORFIPRAE4

(1)  ARLfRFES  %aBR,

(2) RIS Wfh, CHMREARSE ORRMEUTERIT, ENLRFE N HAL K ) e
LR D AeRERIAT L IR ES (AT EORAGIRIEFEICET 51k
B (Efm2 74 EEFEL184%%) H2REAHIIHET HIRIEFERMLEZ VD)
DRFEE & > CTERORIEEOMTIZR 2D Z e Tx | AT HFBITRIGERIC X
DRRGEZ AT U, UTBITIRAER R O 21T o 7o 5 &1, A RGES & bR
HHDET5H,),

14 THEHEAREORH

(1) AFLBME X, 1RO AFLEORHICE L., # 1B AFLEICEH S D AFL
SRICKHE LT THERENREZRNT 5 2 &,

(2) LTHEENREOKNIBMETHIH, RANRITRIKE, K&, HM, S%%%
LT L, R, JEAERSIRMR L OV R LR D IEERAE HIRT 5
Lo Fo, TEHENFECE, 7 XA NERTA O LHEAEZTHT L & L
HIT T2 2L (BRALY AT AL THEHENRELZBET 254 2R<,),

(3) SN TEENREIZOWTIE, ZOMYE (ZombhzEie,) MRl E R
DL ERDD, Fio, LERNRENHIRFHEICZY T 2HAICOVNTUL, Bid
IMAZEDGFE 3 281 2B 49 T HAMLE LT, JFAIE U OYE THEENRER
HEDMNLE BN T 25600 5,

(4) FEHSNZ THEENREIL, LEIZSCAERGIZERICRET A Z 2036 5,

(5) TLTHEHENREL 2BMELLTHREZROLBOTHY | ALK EOkE
FIFBEELDHLOTIERD,

15 BAAL

BIALIZ, BT ALY AT AL VITH Z L &L, MLFEBICERORVBREZ LA
bETIT I,

7272 Uy ESLRFEANFALRFBEFEORKFE 15T, ALBINE BRI LD AFLE1T 9
Galcid, LHEENIREIIRER & ALEEZ ANTFEFOMIC AN T, RERHEOH
BEICH 2 BHgs LTI 2 &,

Fio, MLBIMEDPRKIZ L D ALEIT 9 35EITIE. MiRIC X D AL 1 LB FLIR

-
—



VA= BN

1 H OBFLIZSE D E DR WRIC L D ALSIE X, BEALZITI 2L ol l;

BICEFEALERFER LD L LTERYH D,
16 AL

MUAEITR LIEBSHBINERKR 2 0E O LI AL, BHFEEUTERNCEBORHEE L
7235 D Uz ANFLIE O Bl 300 B 2 e OVBIIBE M DS B W TR L2 G55 A
FLIZBET 2 SRFICER LT AFLITIERY & U, B D AFLEAT > 1o FH 2 RFLFE & LT
A T AL E 2 B 19

B, ENERFIEANFARFHECLVFEFSINEKRDOH D EHERINTZE TH > T
. BALORFZIBWT LG4 12T 2 B DR S DI FBINERE DIRNE LS T
%o

17 VFLF OWRET L

[N R EE N AL R 22 F R BHRAIRISE 2 0 SO HRRIZE SO TER S - T &
¥ DORIROFEFAN TRARDAME 2 & > THIR AL ZAT o e B L2 BILE L T2, 221,
WAL & 72 D REF O MU L - TE, TOFIZL Y BEENONRICHEE LT EIT
MWIRINLNVBENRHDL EROLND L&, L, ZOFLEZRNEMET D2 LB N
ERBEIOKFEEELT L L RIBZNNH > TE LI AEY THD LERDOLND & X
X, TEMES O R OFPHN O 2 > TAFL LIz th o D 5 HiEoMik %2 6 - T
MMLLIEEEZFEE LT DI END D,

WL & 70 D & O AFATRS A E SR T 5N BAL R P2 S B AR 2 6 &I
FS MR (RRIEYEMGRS) % FRI28551E, RIS 2 7 50ME  (RAFLMES )
ZATHObOET 5, AL FEM LG E T, BITATREMESE 2B 50T Lo BB 2 30
PZHRHT D LD ET 5,

FAETIBITAATREOR LA H o 25 A T8V T, A EEFEICE S ELAE
EZITHI> DO LT 5, 7ok, FE~DOIEW IO ZINEDHER SN HA X, 54 IES
MDNET 5 Z ERd D,

18  FliE T E R E DR

ALEWRIER., COR I N SH|Z LV BLE TE O PR % O FALHERK O FFEN
MR ESNTHAITIE, BREBER2NZ R3S D, B, Ik - 1 - BERSMRD CTHE
MG E TR0 E SRV E L TURRINIGAOIME, HEEZEDO R ZILRD b,
PRERNRBEBIC LY RUESTRERNELLET 2561, Lidd (5) <
FHRHEET T L. D OYUWORLE T EEMNH & R%ELL EoFZEE L2 b7
v,

19 HHRIFE RO ESE
BERRE () 12XV, BREELERT L0 LT 5,
20 SCELGRIE



HARAEE., FERICESE 2RI b LT 5,
21 THERR
ZHHIT. TEOHMKR O LTEMEHC O W TS THRBREZENE T 56D LT 5,
22 FEEHNLT
N R FE N ALK FERE D b OB FBIMERE3 7200 LGB T2 B OFHNI AR &
DHF, ERR8 (2) ORZ2Z-HOBANLEELCT7H (LA, AR, E
ROWL AT 2IEEE 3 RICHET 2B ZR< ) DNOEREIZ XV ENRFIEANK
JERFHEIIK LT, BEEORNLTEIT) 2 ENTE D, YHEHERILIZ OV T,
MLUEHZESDRFREIT ).

O =HEHE: AM3FE9IH28H (K) 2bHM3HF10H6H (K) £T
ViEHA RS T 556, Lidii (LR, AR, EROMAICET SIE
BESRITHATETDREZRLS,) OIFF0 0NN 1 THEO 0 £ TITITH Z &,

© UG A OFEEERILICET 2 FE L s Lo EEEOAFEIL, L6 12H
C.

23 BHEEFHRAZAFTLo0OREEN

FFE6IZFLT,

24 Z0fh

(1) ZRHOFHEITEWTHEMNT2E5HmAOCEEIT, AAELOAAREBEIZRD,

(2) AL, BIIESESIMAE OFR L ORBIIERRE () 2R/FE L. P IMAE
ODRREESTT 52 L,

(3) FEEE TN R B O A L7285 aIcBW L, B4 E ERE EEICES<
BAEIEEIT) 2D D,

(4)  FALFEZ, ERR7 (1) OIS L-EE T EOHM#E 2 4% LEOBISIC
BiEd 52 &,



ElIES

L. RIZEHTHLHERO NS E

NI AU B RIS TR e

NRELITEBIR A EFH THLGE

O THONRETHLSLE

B THLHE

PEREFIHIFI A RIT TS5 A (BT ALY AT AL
D THEENREPRHSN TS5 EZIR)

PEREFDRFE TSV E

D ARLBINE OEAZ AFL, AL TWD5E

CRCHCT RS HEDKIT TN

2
A
(=

PAREOTRA R B &

ANFLEE A e 4 E R S - EA - L
TWRWEGA

3. NI _RETRWEENIRATS
WSS

D THEONRENIRS SN TS

4. FLRT NS HEITR D DD Y5
AN
=

REELITRODOLGE

RIERMA TRODRH L5 E

RIEXBELITRODDL5GE

WNERE DB GRS AMLERHE R IZ R D56

5. T OMARSE L SUI MDY

AN
=

10




