AL

ALK (R IBARRBITEE & 0 2o L LHIR D AFLABITES < — ik ALz
WL, BRIERICED 2 b ODIEN, ZOALGEAECL L D LT 5,

NEH BSR4 2H9H
2 TN
ENLRFEAFALRF S R 2k

3 LHEE

(1) TFE4 #dERT (FF) BAREREE Y Zh L THE

(2) TEHEGHT EHRMIETHEEXAT2 -1 -1 FAERFERFETHRE N

(3) THME AKTHEIT, A EHHERICRN T, IHARBIRE (Wi, SERET, T

~RERE 242 m) KOWE (CBif, EREET, EKEM 3m) D&
DZDOLETIBDOTHD, 72k, BT 2 EXERM LF, MHEH L5
—fREE L CRET D,

(4) L #H +SM44FE5H13H (@) £T

(5) ALHEL FERLHEIHRLIEMOFERIEICET M (Pl 24 EHEFH1
0 4 5) ) (2D E | /RIS K OVREE s M BEIEW) D B & IR L % O S 3 355
SFoNTETHETHD,

(6) ARLHFEIZBNTIE, BEORHEEOALEZE T ALY AT AZEIVITY, BETA
FLIZ. CERIFE BT ALY AT AR — 52— (https://portal. ebid02. mext. go. jp/top/)
DEFAMLY AT KLY TR FEE 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)  STEHREEICBT DA TR D AL B XULCERO— S BNINERK OFRE
EZITTCNDHZE (BHEEAE (K1 44FEEFE1545) ICESEEATRE
BARD SL T STV D FE UTRFHAE (Rl 1THFERE2 2 55) 12K
SEHAETRERBEOP L TR SN TWDEEIZONTL, THBMBOREZ3%1T 7=
BRICFEAZZ T —RBEFSMEFEOERKZ D),

(3) SHEEAERICESEFATRRBORNL CTRRIN TV D E IR FFHALICHE
SEHAETEBBOPNL TR RSN TWEE ((2) OFREEZIT-EFEZRL,)
ThHRWZ &,

(4) PRkl 8L, Juif & L CHER » BIIEMTE T L2 RO B E A 7 3[R fE L5




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

LU EDSEDEDIZIRED,)

< JEPREAE 120 Ll EOEEHDO L D Zb L THE

18 o R LR ZERIC & > Tid, HRB D 9 B 14 LRE O LHEEZ AT 5 Z &,

(5) iR LShE T8 LI 2 E RS EOBME AT 2 ELHINE 2 4% LEICH
ECRETEHZ L,

O JETHF2H 1 0 k mEANUIHALKFRET HI0E TN O[R— TR T3

DWTIE, Fl—OFEHMEN 2 TEBT L Z L2005,

@ LTHEOEBIIEOBNENE UGEIE, ERROOHE 20 1 LELE 45K

DHELDET D,

@ FU#l L7oEROBIKIE - RIFED T EIRMNT 5 Z &,

@  BlE T E O AT TS FR AT (2 & o CIREEER )-8 5 1) 722 F Btk

DUETHLOT, ZOEEWIRT S Z ENTE HMBERBGEDE (PRREZED

M BRIV AX T RS ZL) ZIRMT52 8, o, TOWRNREINAR

WG BIIAFLIZBINTE W2 E3d 5,

(6)  HASIMERMERHES CUF THEE] LW ) ) KUOBHFBINEKHERE R (UL
T FERH o) ORHBIRO A2 HEALORE TOBIMIZ, ENLRKFEARIL
KRFNOER LEOFFARKNARD AT EFOREZME (CFkl 84E1 H 20 H
i 1 73CRHEEE 3 4 55 CHBERREEENE) (LU R4S LS EEE ) L
96) ICHEDIFEAIFILZZ T TN &

(7)  AtLIZZINL & 5 & T 2FEDORITLL FOIEEDWTILNTEE S T 2 BRA 720 2
&

O BEARER

WONTIINTFEY T D DHE,

(1) Pt (SHE CEll THEERE8 6 7) H2K&HE3 5D 2) ITHET D
TEEEZNS, LLFFEL,) EHE (REFE 450 2 ITHET 2B a%
2o, UTRLC,) ORRRIZH D56

(1) BtELZFELL< T2 &R LOBRICH 5356

@ AHIBIR

WONWTNDCEYTD EDOEE, 12120, (1) 1220 Tk, 2% (Sfik

RaAT A CERR 1 8 FEFEFHE 1 2 5) 5 2 K5 3HFE 2 5 ITHET 2 at% 40

7. UTFRIC,) O—FRRFHEE Pkl 1FEER2255) H25854 512

HUET 2 FE TN O T A (SR AL CERR 1 4 R 1

54%5) F2LRFTHIIHET H2HEAESLEZNS,) THLIHEAZRL,

(1) =T OHEOKE (SHIERITHAIE 2 658 3 HE 3 5ICET 2% EAD 5
b, WIZETHEHZ NS, LLTRILC,) 2, G otEORB ZBUIHA T



L6
1) HAESHOBRER, 2720, RICETF D2 H 2R,
(i) SEF25F1 1 5O 2ICHET IEREZESRBEIMITE TS
e = WGP E i '
(i) SHEE 245 1 2 5ICHET 2 AT BSSERESTITBIT 2 B
e
(iii) 2HHIES 2 455 1 5 5 ICHET D rbsh Bk
(iv) =HIESE 3 4 845 1 HICHET 2 ERITHEDED N H D561 X
DEFBEZPITLRNT & & STV 5 Bk
2) SHHEE 4 0 2RICHET 24 ZEREREDLOBITE
3) DHEFE 5 7 54&E 1 HICHET 2Rt (B4, AESHUIAR
SttEWS,) OftE (FESE 5 9 055 1 HICHET 2 ERITHIEDE DA
HOIBBICLVELBEZPITLARN I L L ENTWHHEZRL,)
4) MAEOHE
5) TOMEZZPITTHETH-T, 1) "H4) ETIBITLHICHETS
*
(1) —HOXFEOEEN, GO EOEM ANEBUIRR TV DS
() —HOSHEOEM AN, M OSEOEM N EBUIIHRR TV D54
@ ZOMOALOWEEINAESND ERDLNLGE
A GERMEREET,) & ORREDNFE—OAFLIZSNML TV 555 Ofh
FROXIF@EFHRL 9 5 EARBEUI AR S 5 LRBD LNDL5A,

(8) EHURINICAIE, EUTEEFNBIMET S Z &,

(9) EBEMFHNDH, BOHBENFFEITRE &2 3BT 2R EE L ZAUET D H 0
& LT, ERM AR TEFEDN S OPREFEN H U | YRR L TV 5HE T
AR

5 YR

T980-8577 = ) EHRLETHFEXAFETH1IFL S

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

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

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

6 BHSINER OMERE

(1) ABEFOSMAHLEIL L4 IBT 2HPSINEREATHZ LA T 5720,
WIZHT D & ZAITHEV, HEEER O A S L, B R HE AR AR B )
BEFBINER DA IOV THERZ 2T 721 uE e e,

Fit4 (2) ORBEEZT TWRNEBRIZEIT 2 & 2 ATV HEEE R O R



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,

72E, WIRE CICHFEEL OB 28I L2 WET NCHAFSINERK B 220 L 58
D ONTEL, RBEFITSINT 52 ENTER,

O HRHBR: Sf44E2H21H (H) 158005 FT.

@ L FERS5ICHET,

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

(2) HFEEIBRER LIC I W ERT 2 Z &,
(3)  BEEHI, KIZEIT S L ZAITHEWERT 5 2 &,

2%, OOFRFED THEOH TR M CQORLE T E DEANE D THFORERIT DN
T, PR 1 8 LI D B S EH R ORI IR D B £ Tlo, THEMNEMR LS
ELRFEATHDL LR FEHT 52 &,

@ Jifi T.F24%

Fit4 (4) BT 2EE1 D5 Z & 2l C & 5 RO THEOf LI 4 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 OB FERFIC I 1T 2 fith T OPEFRIRPLE 2 BIRAR 3 IZFE#i T2 2 &, Foadls
L LEORBROMFEIZ TRV, ol BLETEDORINE & L TEROEME#E
DR, THEORERE BB A2 THEORFRNELTHTHZ b TE 5,

Fo W 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 %
To2 &, MOTHEEFELLLEZ EICKVEE TEOHNE ZHETH I LN TX
BROZH D BT AL LB ARV TIE, 4R ESEEIC S L =1k
EITHOZENRH D,

@ FEHEDH L

OOFFED THEOM TFEMKE L Cio#ll L7z THEIHR L ROES FREROEHE
L7 TRONENHW TE 2 FEMNEOEE) OF LERINTHZ L, L. Y4
FLHEN, MEVEAN B AERERRS 2 —0 [TEEHERYP—E 2 (COR
INS)] IZBEEESNTNDHEAIE. CORINSORHHHDELEAEHT S50



L, BREOELERHT 20T/,
(4) BEINEROMERIT, FFEELOEROREMIBORZ - TITS HbD L L, £
OFERIIBFI44E 3 H 3 HETIZE ALY AT A (BRIZ L Y BGE LIS A1E #0
[N QYR EP S R
(5) Zofh
O HWHEELOEEOERLEORHIRLE M, EHEOAR LTS,
@ BHEINT-HFEELROERNT, BESINERK OMRUSIMIR A 1T W CER L
AR

@ EHESNIZHRFEER OGN, AL,

@ RHEHIRLIEEICIT D HEEEUTE R OZ2E LB 2 L ORI 20,

® HEHELXOERHIETIMWEDEE  EF5ICF L,

7T BESINERNIRN LR TE KT D EH O
(1)  BESIMERNRNERO LNTE X, BN RFEARIE R EICRS LTS
SINERE NN EFRD T BHIZOWNWT, WICKVFBHZRD L Z ENTE D,

O FEHWIR . Sf43H10H OK) 1 7O 04y

@ #®isk . EEs5ICHEL,

@ #RIFIE  HE A RS UTEE (65 EREORELHF1EL bDOICRD,) 752

LIZEVREHT D bDET 5,

(2) ENEKRFEAFAERTHEL FHEROONZE XX AM44F3H 1 70 (K)
FTICHAEZ RO IZH IR LEmICL Y RIET D,

8  AFLEHIEICxT 2 E R

(1) ZOMLBHAECHT2EMBIS 25AICBNTL, RICEVIEHTHZ L,

O RHEIM: SF4E2H9H OK) »oaf4E3A1H (k) £T, FB2T5
Graid, BRI o tER, HEHR ., EROWHICET 2IE#E 3%
HETH2IRAKRORTFTOHRETHH (8 HOH~8H 13 H) #R< &
HDO OO 043775 1 THEO O TITATH 2 &,

@ #® %k . EEsicFEL,

@ #HE: HBEEFRS, A=V IEE (65 EREORZELE’IED b DR
%,) ICEviEHT s &,

(2) k&g (1) OBERMICHTHEEX,. Sf44FE3HTH () £TICA =M TERET

Do

9  AILEORLMIRR X U5

(1) $RHEER @ Sf443H11H (&) 158004 ET,
(2) #®HFHF  EELs5ICFEL,

10 BAAL® B By R QG

(1) BHALHEF : Sf4FE3H14H (A) 15800%



(2) BAALSET @ T980-8577 EHMIEGHHEREXKAFE_TH1IHF1 S
[E R FHENFAL KTk i i =

(3) =0 D AL R X 2 BF AL OBPITIC Y 72 o Tk, ESLRFIEANK
ERFHEFEICLVBEFBIMERND D Z ENHERI N B O@EM
HEOGELEFSTH L,

11 AFLHES

(1) AfLEZ, BV AT A VEET S, 2720, ENLRFEANRALK
FHEOEKBLGIGEIL. FF2 72028, BEXEIT7 77 VI VICK D AFLITR
D7,

(2)  HREIZE > TE, AMLEICRE#HE SN T-SFEICYZESFED 1 005D 1 01
FIY T 242 NE L7244 CY%EREIC 1 FRmOMmERNH 5 & X1, Zoiid:
AU BTl 0o THILNK &350 T, AFLEE, WHEBLLOHIG T
BRICRLOMBFEE CHOLNARFEEE THLINEZMDT, AL o - HE
SR 1 10701 0 0ITHET LA ALEICTKHT L2 L,

(3) ARLBITIEEIZ, FAIE LC2EIZREE T2,

12 AFLERREA: B ORAOPRAIE 4

(1)  MFLIRGES  SabR,

(2)  HfRaEe bk

13 LEHEHAREFEOR

(1)  ALBIFEIL, B 1 EOAFLEOREICEE L, 51 RO AFLEICTE S5 AL
GRTKHG LTc THEENRELRINT 52 &,

(2)  LHEANREORANIBHTHD2, FEHNAITRIRR, &, B, %%
DN L, BEFECRER, JEAEFESLRR K OVE ARRICR DIEERFIE IR 5 2
Lo o Fe, THEENREICL, M XXUIAFRITERCETA PN LFELZ ST D & &
HITHEIT 22 L (BPALY AT AL THEENRELZRET 254 2R<,),

(3) SN TEENREIZOWTIE, MY E (ZombhzEie,) MRt E R
WL END D, Flo, LHEHNREDRPIRSGHEICEY T 2HEIT OV TL, B
IMAZEDEFE 3 21 2B 4 T HAMLE LT, JFAIE U TOYE THFENRER
HEDMNLE BN LT 2560 H 5,

(4) #BEENFETEHENFEL, LEIUSCAERBIZEESICRET 2 05 5,

(5) THEENREZ, 2BMEL L THREZRDLLOTHY | ALK O EORE
FBBEEAELDHHO TR,

14 BAAL

BIALIZ, BT ALY AT ACEVITH Z & & L, MLEBICERO R VBREZ T HED

HTIT 9,

7272 Uy ERERFEANRAL R F B E O KGH 215 T, AMLBINE BRI LD AFLEZ1T S 5



AITIE, THERNREFIIRE R & AFLEE AN TR ER ORI AT, KEE KO ETE
2 B A LT TS 2 &

FTo. AMLSMEDHUZ L D AFLZAT O HE I, MEEIC £ 2 AL 13 BIALRRIC
ASES SRR

1 H OBRFLIZSE D E DR WRIC L D ALSIE X, BEALZITI 2L ol l;
BICEFEALERFER LD L LTERYH D,

15 AL )

MUAEITR LIEBSHBINERKR 2 0E O LI AL, BHFEEUTERNCEBORRHEE L
7235 D Lz AFLIE O BR300 B 2 K OVBI BRI A DI B W TR L2 S-S5 A
FLIZBET DRI R LT AFLIZIERY & U, LD AFLZAT o T F A HALE & LT
A T AL E 2 B 19

B, ERLRFIEANFARFHECLVFEFSINERDOH D BB INE Th > T
b, BALORFZIBWT LG4 12T 2 B DR S DITHFBINERE DIRNE LS T
%o

16 FLF OWIEF 1L

[N R B N AL R 2 F R BHRAIRISE 2 0 SO HRRIZE SO TER S - TEl
¥ DORIROFEFAN THRARDAME 2 & > THIR AL ZAT o e B L BILE LT 2, 221,
WAL & 72 D REF O MU L - TE, TOFIZL Y BEBNONRICHEE LT BT
MIRINIRNWBENNR DD ERBDONDL L&, L, ZOF LZNEMET 52 L NAE
REBIORFZET I ERDIBENNDL> THE LAWY THD EBOLND & X3,
T EAMS O il SR O FEFHN Ok & & > TAFL L7 E O 5 BIRIKROAMF % $ > TALL
LB RHE LT D END D,

17 Bl T ER RIS O
WALEWRIER., COR I N ST LV BELE TE DRI % O FALHER DO FFEN
ER SN AITIE, BREREIL W En3b 5, 2B, K - ST - IR O THRERI
RIGE TR ARV E L TUKR IS NG EOINE, HEEEOER TR B2, JF
KJERZZBRRIC L 0 | R A G TR ESNE A LR T 55513, Lit4 (5) KB5S
FEHEZT T L. DS ORLE T EBAME & A% EoF ZRLE LT hude 50,
18 HHIFEANER DL

BERRE () 12XV, BREELERT L0 LT 5,
19 SCHSM

EARAER, FHRICESE 1IREUANICKIL Y b LT 5,
20 FHEERNLT

E N RFHENFALRFZEE D D OFSFSIMERK N 20 LGB - B OB AR IR &
LFIE, BT (2) OREZZTZAOBANOERLTC7H (HREH, AER, ER
DU EIZBET DIEEE 3RICHET HIKHE 2FRr<,) DINOFERIZ XY BN RFHEANE



RAHFICH LT, FEEORNCEIT) 2N TE D, YHEEHR IOV TIE, A
FLEERZE B R FHREIT I,
O WM SM44E3H18H (&) "oFM4E3IH29H (k) £T
Y Em AT 25613, Froif (LW, BER, EROMBICBET 2 k8
F3RICHBET DIKA ZBR<,) DIFFO 0461 7RO O ETITATH 2 &
@ MG R O FEE RN BT 2 Fhi% a2 R Lo BRSO ATHIL, ER5IZF T,
21 BIEEHRE AFT L0 0RESER
EFE5IICFC,
22 ZDfth
(1) ZRHOFHEITEWTHEMNT25EmAOCEEIT, AAELROAAREBEIZRD,
(2)  ALZIE I, BIIESESIMAE O L ORIIERRE () 2R/FE L. BEPIMAE
ODRREESTT 52 L,
(3) HEEE TN B O A L7285 aIc BV TiL, B4 E EREEEICES<
RAEIEEITH) Z b D,
(4)  ALEE, Eft6 (1) oBEHIGLHE L-EE T E O E 2 Y% THEOHIFIC
BiETHZ L,



ElIES

1. RAEHTHLEROENLEE

PERE DA UM ISR TRV A

WARE LT R B TH L5 G

O THONRETHLLE

HKTHLGE

WEREIZHEIA R ITTODGA (BT ALV AT AIZE
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

FEELITRODB DL

FIERMA RO DR D5 E

FEEEE LR DD

NIRED AT EER ALK RADE

5. T DMARTEH SUI M1 DL

AN
=




