NFLFBH
HALRE: (BIE) AT ¢ b« A0 7§ 2 BEZ2 % s E B R R I T 04% D AFLA
EICE S A AFLIZOW T, BIRIESICED DL ODIEN, ZOAFLGHEIZL D
HD LT B,

NER S48 H 230

2 BN E
EREARAEANRAEREE R AR Rk
3 TEHEESE
(1) TF4 HAERY (BEE) AT 1 v - AT 78R 2 BEZETRa e & <%

T
(2) THEGHT BHRMIETHHERERZERE 2 — 1 BIERT R B SN
(3) THEME ATHI, BEMHICENT, AT A HL - AT T2 7L
PR 1 - 2 ROVER 2 I —RefRE B O ZZFEE O BUE 121 5 BRI
THEEZTOLDTHD,
7B, BIET A MR LI W TIE, BIRRIET S TETH S,

(4) T # SM5HFE1H31H (k) T

(5) ALFBWTUL, BHORHEOCAMLELEFAMLY AT HZEVITH, EFA
L, SCERFFEAEF ALY AT LAk — 23— (https://portal. ebid02. mext. go. jp/top/)
DEFAMLY AT KLY SCERFFEE T AFLOFI R & OGRS &
179, 72k, MAFLOBFEICE LTI, HALRFHRRA GRS - B -
BEPRRICRGERE (BRXBEH) 24EHLTIT2 b0 &5,

4 BEBINER

(1) ERZRFPEANHAER PR FEB BRI 6 2K O 7 ROBUEICEY LWE
ThdHI L,

(2) XEBFERICBT HEBXR L HFIHRD A, BUICEHRDO —EHFBINERK ORBE
EZITTCNDHZE (BHEEAR (PR 44FEEFE1545) ICESEEATRE
BRAGDHSL TR STV A HE IR FHALE CER 1 1TFEAE 2 2 55) 1Tk
SEHAETRERBOP L TR SN TWVDEEIZONTL, THRBMBOREZ3%1T 7=
RICFEAZZ T —REFSMEEOEKZ D),

(3) SHEEAERICESEFATRRBORNL CTRRIN TV D E IR FFHALICHE
SEHAETREBBOPNL TR 2SN TWEE ((2) OFHREEZIT-EFEZRL,)
ThHRWZ &,

(4) FRR1 9MFEELIRRIC, Juaf & L CIERK » BIENIE T L 7ok OB A4 7= 3[R Fl L=
Dl LIEE AT 2 &, GLREEROHERE & L TOFEFIL, HELEN2 0%




(5)

(6)

(7)

ULEDEED S DIZIRD,)

- ik TE . BOE MR, WFFEHERR X2

< BrE SUTSHE DR - B L SUE

- Lff : BRI L

e AR L FEFERICH > TE B D 5B 1N Lo LEHE A2 2 L,
2 WA L g LA £ X T & R OB 2 AT 5 FAEEMH & 2%
THICHECTHEETE D Z &,

O MELEHADH 1 0 k mANSUIHAERFZ23RET 2ME TN O [F— L THC
OWTIE, Fl—DOFEHME N 2 E TEHT DL L 28D D,

© LHEOEBICEOBNENE UGS, FRROOMEAIY H LEE %K
DHILOET D,

@ FLH L7 B OBEIKGE - RIREDO T EIRMT 5 Z &,

@ BEE T E D FALHINE SUTEIEANE 1 & > TIREHER 2DTE ) 72 e F Btk
MUETHDLDOT, TOFEWHRT D2 ENTE DEBERRGED ST (WRRE SO
Gl s BRI AT 7RI L) IR THZ L, B, TOWRNR IR
WIEGBIIALIZSINTE N2 3D 5,
HASINERMERAFES (LT THEEE] &V 9,) RUBIFSINE M iERER (LA
T TR Lno,) ORRHBIREO B2 GHALOREE COMIMIC, GRS E G-

R LFEOFARNR D IbFEOREZSE (Pl 8F1H 20T 17
IHEIE 3 4 5% XEMRRAEEERE) CUF e bEESE] Luvo,) 12k
DAL EZZ T TRV &,

ALIZZML L5 & T 2FDOMIZEL FOEEDONT MY T 5 BEFEA RN
&

= ZNEIIER

IRDOWTFUINTRE ST D _F DY

(1) Pt (SlE CEll THRERE8 6 75) H2KHE3 5D 2) ITHET D

SHEZVS, BLFFRLC,) EHatE (REFE 450 2 1T8ET 28t

W), UTRLC,) ORRRIZHL5E

(1) BetFELZFR UL T 5 F2ERLEOBMRICH 255

@ ABJEELR

RONWTNINTEYE T2 FDOHE, IEL, (1) oWk, St (Stik
REATRLAN CPRK 1 8 BB T8 1 27) 55 2 k55 3T 2 B ITHE T 2 2tz
9o BLTRIL,) O—JnRFmAE CER 1 1HEEREE225%5) H2RHE4 51
BUET 2 AT FRh O UTE AR (AL (PR L 4 FEA% 1
54%) BHLRETHIIHET 2EESREEZVD,) THLILELR,

(1) =L OAFEORE (SHLERMATHRAIE 2 265 STHE 3 SICRET 2RED D



H, WIZBITFEEZ VS, LLTFRIC,) 23, i oattZosk 828Uk Twn
L6
1) HAESHOBRER, 2720, RICETF D2 H 2R,
(i) SEF25F1 1 5O 2ICHET IEREZESRBEIITE TS
e = MG OPN E i 'd
(i) SHEF 2451 2 5ICHET 2 AT AEFRESITE T 2 Bk
e
(iii) 2HHIE 2 455 1 5 5 ICHET D rbsh Bk
(iv) S=tHIEE 3 4 845 1 HICTHIET D ERICHEDED R H 555612 &
DEBEZHIT LRV & & ST 5 Hukh
2) SHHEE 4 0 2RICHET 24 ZEREREDLOBITE
3) DHEFE S5 7 54&E 1 HICHET 2Rt (B4, AESHUIAR
DA H ) OftE (FEE 5 9 055 1 THICHLE T 2 ERICHIBE DO E DA
HOIBBICLVELEZPITLARN I L ENTWHHEZRKRL,)
4) MHEDOHE
5) TOMEBEZPITTHETH-T, 1) b 4) EFTITBITLHICETS
*
(1) —HOSEFEOEEN, GO EOEM ANELBUIRKR TV DLHE
() —HOSHEOEM AN, M OSEOEM N EBUIIHRR T\ D54
@ ZTOMOALOMEIE S BHEFE SN D EROLNHGE
A CGEREERZEGT,) &ZOMEBERFE—DOAFLIZSINL TWD5EZ O
FROXIF@EFHRL 9 5 EARBMEUI AR S 5 L RO LN DH5A,

(8) EIIRAICAIE, SUEUTXEEMBITET S Z L,

(9) EBEMFHNOH, BOHBENFERE & BT 2R EE L ZAUTET D H 0
& LT, ERM AR TEEDN S OPREFER H U | YRS L TV 5HE T
AR

5 YR

T980-8577 ) EHRLETHFEXAFEFTH1IFRL S

(FYEERER)  [E ST R FE AN B AL KM s S a4 - B
2K - PR

(F &% 022-217-4946 (FAX) 022-217-4952

(E-mail) s-keiri@grp.tohoku.ac.jp

6 BHSINER OMERE

(1) ABEFOSMAHLEIL LR 4 IBT 2HPSMEREATHZ L AT 5720,
RITHGT 5 & ZAIZHEV, HFEER BRI 2RI U, BN RPE AR =)
BEEFBINER DA I OWTHERZ Z T 721 uE e ey,



Eit4 (2) OBEEZZIT TWRWELRIZHEIT D & AWV HFEE K OEE
ZERHTHZENTES, ZOEAICBWT, Eit4 (1) KO (3) 6 (9) £
TICHT L2 FEHZG 2 LTV D & EiT, BLORIZRE W T R4 (2) [2H|iT 5
HAEME LTSI E &L LTHABMER NS D Z L 2R TLIHDO LT 5,
YR 2 T T2 B RBEICS T 5 72D12i%, BFLOERICB W T ERE4 (2) 12
T A HEEA M- L TR T IUER S 720,

7K. WIRE CICHFEEL OB 2 L2 WET NCHFSINERK R 7200 L 58
D ONTEL, RBFIISINT 52 ENTER,

O EEHER: SM44F9HA2H (&) 15K005ET,

@ #RHE FERS5ICHET,

@ $RHIGE  HEEELOERIORIIIE ALY AT AL VITH, 7272 L, RIS
DEFHEFFTHEARL L T 25613, MBI ~FS Ik (5 5% Ol #e
DD HDICRD,) T5HZ L,

(2) HWFEEIBRERX LICE W ERT 2 Z &,
(3)  BEEHI, KIZEIT S L ZAITHEWERT 5 2 &,

728, OORED THEOM T3 &K OQDELE T E D HE O T HORERIZ O
TIELL FR 1 9 FELEN DR FEE L VERIORBIRO B £ Tlo, THERFER LG
ELRFEATHDL LR FEHEHT5 2 &,

@ Jifi T.F24%

Fita (4) BT 2EE1 D5 Z & 2l C & 5 RO THEOfi LI % BIKER
R 2ICHEHT 52 &, DT HRMED THEOM TEBOHERIL 1 HETI VN,

@ EiE T O E

Fit4 (5) T H2EMNRH D Z & 2 HW© & HEE T EOBINE DER, TF
DR OHFERFIC 61T 2 fith TEF OPEFIRPLE 2 BIHAR 3 IZFE#i T2 2 &, foals
D LEORBROMFEIZ LTIV, o, BLETEDOHEINE & L TEROEMEM#E
DR, THEORERE BB A2 THEORFRNELTHTHZ &b TE 5,

Fo Wl OEM#EZBEE L TEE T HEORE TEOEME &+ 58581280 T,
o THEEFELLIZZ LICEVERE T EOFINE ZRLET 52 N TE kol
EEF, AMLLTIE AL, PEEELZRELEEIL. BELICSEAFEEOR T T %
1928, MOTFEEZFLLIZZ LICIVEE TEOHNE ZEET S Z LN TE
BROZH D BT AL LB ARV TIE, 4 ESEEICE S 41k
EITHOZENRH D,

@ FEHEDH L

OOFFED THEOM T E L Ciodl L7z THEIHR L BOES FUEROEHE
L7 LHRONED W TE 2 FHEMEDOEE) OF La2RINT52 L, 72720, 4
F LN, MEVEAN B AERERRES 2 —0 [ TEEHERP—E 2 (COR



INS)] IZEHESNTHDHHEAIZ. CORINSORHMSDOELERHT L0
L, BREOELERHT 20T/,

(4) BEINEROMERIT, FIEELOEROREBIRBORZ > TITS HbD L L, £
DFERITBTFMAFEIA 1 2 HETITEFALT AT & (BRICE Y HE LS E1T.
) 2@ 5,

(5) Zofh

O HWHEELOEEOERLEORHIRL B, EHEOAR LTS,

@ BHEINT-HFEELROERNT, BESINERK OMRUSIMIR A 1T W CER L

720N,

@ R ESNIZHFEEROEENL, RAILZ2,

@ RHEHIRLIEEICIT D HEEE TG OZE LB 2 L O HITERD 20,

® HEHELXOERHIETIMWEDEE  EF5ICF L,

7 BESINERNIRN LR TE KT D EH O
(1)  BESMERNRNERO LNTE X, ENLRFEARIE R EICR L CHg
SIERE NN EFRDO T BHIZOWT, WICK VBB ZRD L Z N TE D,

O FERMWIR . Sf49H20H (k) 1 7O 04y

@ #®isk . EEs5ICHEL,

@ R TE  F A FHE TEE (5 ERFORELHIED bDICRD,) 752

LIZEVREHT D bDET 5,

(2) ENERFPEANFIERFEHEIL A RO O e X AfM449H 2 8 H (K)
FTICHAEZ RO IZH IR LEmICL Y RIET D,

8  AFLEHIEICxT 2 E R

(1) ZOAFLEAZEIZH T 2EMB S AL A BN TEL, RICEVEHTH 2 &,

O RZEWE: SM44E8H 230 (k) AOAM4EIA IR (&) £T, F3T
L%a%, LMo LA, B, EROGLHICEE T 21E#5 35
WCHETDRAZBRSEHDOIRFO 05 1 THEO 00 £ TIZITH
zk,

@ # % : E@Es5ICAL,

@ #H‘HAE - TRROMRHHPIZH 2R FHRAOEREFIZTA - #iHlO B, A—1
WCEViEHT 2 b DT 5,

WAL R haeE s H P : https!//www.bureau.tohoku.ac.jp/sisetubu/
(2) k&g (1) OBERICHTHEEX, Sf4F9H15H (K) FTIZA— Mz THE

T2,

9  AFLEORLMIRR X UG
(1) $RHER @ Sf449H21H (K) 15K0045ET,
(2) #®HEFF  EEs5ICFEL,



10 BEFLO B EE G O ATAE
(1) BRALAEE: : Sf449H22H (K) 10004

(2) BIFLGET  : T980-8577 EIRIEUIAETNHEEXRFFE-TH1E1 &
BENFNESTING B Ne S i e Ea
(3) Fofth AL RIC K D AL OBITIZ Y 7= - CTid, ESLRFENE

ERFHEFEICLVBEFBIMERND D Z ENHERI N B O@EM
HEOGELEFSTH L,

11 AFLHES

(1) AfLEZ, BV AT ACE VBTS2, 720, BENLRFEANRALK
FHEOEKFLRIZGAL, FTH2 8, BEXILT 77 VI VIT LD AFLILR
D7,

(2) FHHREICH > T, AMLBICEH I NS YZSEED 1 005D 1 01
FIY T 242 NE L7244 CY%ERIC 1 FRmOMmERNH 5 & X1, Foiikd:
AUV TR 26 o THLMIE & T 250 T, AR, HEBLL OHIGTE
BRUICROMBFEE CHOLNARFEEE THLINEZMDT, AL oA E
SEO1 1055010 0ITHYT 288E AMLEFICR#ETHZ &,

(3) AFLBITIEEE, JRANE LC2RIZREL TS,

12 AFLERGES K ORI PRAE4

(1)  ARLfRFES  %bR,

(2) RIS Wfh, CHMRERSE ORRMEUTERIT, BN RFE N RAL K ) e
J2 LR DRI L < ITRGEFES (DL TFEORHASRIEFEICEET 51k
B (Em2 74 EEREEL184%) HB2RFAMIKHET dRFEFERHEELVD,)
DRFEE & > TERORIEEOMTIZR 2D Z e TE |, AT HFBEITRIGERIC X
HERFEE AT U, UTBITIRAERR A OFfE 21T o 7235613, ORI & bR
HHDET5H,),

13 LTHEENREORML

(1) ALBINE X, & 1RO AFLEORTICEE L, # 1 B0 AFLEIZER#H I D AL
SRS LT THEENRELZ RN T2 &,

(2) TITHEAENREOHKNNIBEHBTHLH, RARITRRR, K&, §h, aE%%
ST L, BRI, [EAFSIRR R OV R LR D IEERME LR T 5 2
Lo Fe, THEENREICE, M7 XTI NCETAPN LFEAZ ST & &
HIT T 2L (BFALY AT AL THEENRELZRET 2548 2R<,),

(3)  #EHESNETEENREIZOWTIE, MY E (ZombhzaETe,) Ntz R
DLZERDD, Fio, TEBRNRENHIRFHEISZY T 2HAICO0TUL, Bid
MAEZLSE3 28 1 2534 T2 A/ E LT, FAIE LU LEENRER
HEDMNLE TS LT 25605 5,



(4) #BHSNETHEHENFREL, LEIJSCAERSIEESICERET I Z LD 5,

(5) THERENREZ, SEREL L TREZRODL25DTHY | ALK OF EOHE
FEEEELDHHOTIEARD,

14 BAAL

BAFLIZ, B ALY AT AL 0AITH 2 & & L, AMLEBEICERORWIRE 2 L bbb
HTIT 9,

7272 U ENLRFE NHAL K E OG22 15T AMLBIFEDHRIC KD AFLEIT O
AITIE, DHERNREFIIRE R & AFLEE AN TR ER ORI AT, KEE KO ETE
2 B A LTS 2 &

VASES SRR

1 [ HOBRFLIZSE DD R WRIC L D ALSIE X, BEALEZITI 2L ol l;

AVITHEALERER L2 D& LTERVI S,
15 AL )

MUAEITR LEBSHBINERK 2 0E O LI AL, B EXIEEHCEBORRHEE L
7238 D U T2 AFLAE ONC B BR300 B 35 e VBBt 4 I A DA IS B W COR L2 R A
FLIZBET D SRR R LT AFLIZIERY & U, LD AFLZAT o 1B A HALE & LT
A XL E 2 B 19

B, ENERFIEANFARFHECLVFEFSINEROH D EHERINE TH > T
. BAFLOFFZIBWT LG4 12T 2 B DN S DIXFFSINERE DR NEITE ST
%o

16 PEALE OWRIE ST

[N R EEE N AL R F S BRI 2 0 5RO RBRIZE SOV CER S v T e
K& DHIRDOFEFAN THRARDMME % & > THRNR AL EAT S e E R BALE LT 5, 2721,
WL & 72 D _REFE O NS L - T, 2OFIZE Y BN ONEITHEE LI EIT
MIRINIENBENNRH DL ERBDONDL L&, L, ZOF EZNEMET 22 ENAE
G ORFZET I ERDIBENNHTHE LAWY THD EBOLND & X,
T EAMS O il BROFEFHN Ok % & > TAFL L7 O 5 BIERIKROAMk % $ > TALL
LB RHEE LT D END D,

17 EE T ER P O MR

WALE D ER . COR I N SEIT &0 ELE T 7E O RS PR & % 0 BT E X O S H3
MR SNTBAITIE, BRERIT RN En3d D, 2B, JRIK - BT « BRSO CTHI
BRGH TR0 AR RN E U TUKRENTZIGE OINE, HEEEOZER 2 TR LW, JiF
KERZEBICLY RO TRERNE LT T 25613, Eidd (5) IZ8IF5
FEHEZT T L. D> O YY) OFLE T ERME & A% EOF ZRLE L e b0,

18 HFIFENERR DL



BERRIE () 12k, BREEAERT 260 LT 5,
19 SHAGM
HARAIE, FERICESE 1RILNICKIA S b LT 5,
20 TEHERR
ZHHIT. TEOHDR O LTEMEHCOW TS THRBREZENE T 56D LT 5,
21 FEEHNLT
E N RFAENRAL KR FHE D D OBEHFSINERE N 720 EGRO T2 O AR IR &
L, ERL7 (2) ORZEAZGTEEOEANLERLCTH (LREA, AR, BR
OB DIEAE 3RICHET HIRH 2FR<,) DINOFEIZ L B RFEANE
RFHFIZXH LT, BEEORNLTEITI ZENTE D, YkHHHEHRLIC OV T, A
FLEERZE B2 HFHEIT I,
O fRHEHIM - FM4EIH 290 OR) oA M44E10A7H (&) £T
M Em AR T 2841, FRoif (BER, BIER, EROMBICBT 2 k8
F3RICBUET DIRA ZBR<,) DIFFO 0461 7RO O3 ETITATH 2 &
@ RGO FEE RN BT 2 ThiSE 2 R Lo EESEO ATHIE, ERR5IZF T,
22 BIEEREAFT L0 0RESER
FREESIZHELE,
23 = 0fh
(1) ZHOFREITEBWTHENT2E5mMOCEEIT, AAELROAAREBEIZRD,
(2)  ALBIE I, BRSO L ORIIERRE (R 2R/ L. BAIAE
ODFEETT 52 &,
(3) FEEE TN R A O A L7285 aIc BV TiE, B4 E EREEHEICES<
BAEIEEIT) 2D D,
(4)  FALFIZ, Eie6 (1) OBRHIGEEH L-EE TEOHM#E 2 4% LEOBISIC
BiEd 52 &,



ElIES

1. RAEHTHLEROENLEE

PERE DA UM ISR TRV A

WARE LT R B TH L5 G

O THONRETHLSGE

HKTHLGE

WEREIZHRIA R ITTOD5GA (BT ALY AT LK
DT HEENRENMEHEIN TWDEEZERL)

WIREDFFE TERWGEE

D AFLZINE ORRAZATFL, AL TWD5EE

FLHT NEHEEN KT TNDY;

oy N

NIRED RN IV &

PN E S B S = K SIE AN =Ny gl il O
TWRNEES

3. AT T R_RE GV EENIRA S
WS

D THEONREDIRT SN TGS

LT REHHITRV D DD

o

FEELITROD D56

FIERMA RO DR D5 E

FEEEE LR DD

NIRED AT EER ALK RADE

5. T DMARTEH SUI M1 DL

AN
=




