AL

HAE KT () & hErE A R E Y 2 — VK BUK R B 52 Ofth THITE S A
LB HE S < —BFAFLIZOWTIE, BRIESICED S5 ODIEN, Z O AL EIC
AR NN RN

3 LT

(1) TF4 sdERY (Fh) RBEEEWSHER Y v ¥ — W KBUKE W 5%
Ofth T3

(2) LTHEGHT HEHREEHRMARFERATFHRR9  HALRGE B AN

(3) TEHE ATHT, RAHENICINT, AMEHAr e e & B
BEMNTEE o X — DU KEBKR S TOFEREEZBZRH) bOTHDH, 72
B, BIET 2L TE, BXEHRN LFEL —fHOE L TRET 5,

(4) T #  SM3E3H31H (k) T

(5) ARILHFEZBNTIE, BRORHEEOALEEZEF ALY AT AZEIVITY, BEFA
FLIZ. CERIFEEBEF ALY AT AR — 22— (https://portal. ebid02. mext. go. jp/top/)
DEFAMLY AT HIZRY | SCERFEE - AFLOF R & ORI RS &
179, 72k, MAFLOBFEICE LTI, HALR PR E AR - B 5K) -
BEPRRICARGERE (BB H) 24EHLTIT2 b0 &7 5,

4 BEBINER

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

(2)  SCHEMPERICBT 28 LHEIHKED AL BUICH RO —EHPFBINER ORIE &
T TS Z L (SFEEAE CER 1 4FEMEFE 1 5 45) ITESE HAFR XM
RO TRRINTWLE UIRFFHAELE (Bl 1FEFRE2255) 2D
EHAEFRFRMO RN TR R STV DFIZONTIL, FhRBHEDIRIE & 31T 7=
BB Z T e RS SINEE OB EZ VI ,),

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

(4) Pkl 7THEEDREIC, Joif e UCHER » BIIEMNTE T L2 iR OB A 7 3 AR L5
Ol TIfEE AT 5 2 &, (GEREEROHERE & L TOFEEIL, HELEN2 0%
ULDEEDHDIZRD,)




FHICHETRETE D Z &,

O JiTHA S 1 0 kmUANOR—THETEHECOWTIE, [F/—OFLHAE 2 2
HETERT L LEERDD,

@ LTHEOEBIZEOBNENE UGEIE, ERROOHE 20 1 LELE 45K
HHLDET D,

@ Fi#l L7oEROBIEIE - RAFED T EIRMT 5 Z &,

@ BT E O FALEME TR EREANE 12 & - CTUIXEHRY ) D1 F HY 72E H IR
DUETHLOT, ZOEEWRTHZ ENTEHEERKRGEDOE (WRREZED
FE BRIV AX T RS ZL) ZIRMT52 L, o, TOWRNREINAR
WERIIARLIZSINTE W2 E03dh 5,

(6)  HASIMERMERHES CLT THEE] LW ) ) KOBHFBINEKHERE R (UL
T TR Lno,) ORRHBIRO B2 GEALOREE CoMIMIC, BN RFEANE
KRFNOER LFEOFFARKNARD AT IEFOREZME (CFkl 84E1 H 20 H
i 1 73CRHESE 3 4 55 SCHEERRAEEERE) (LAF HEAE EHEZEME v
Io) WESTHRAEILEZZIT TWRNT &,

(7)  AHLIZZIL &5 & T 2FDORICLL T OIEEDWTILNITEEYS T 2 BRA 20 2
&

O BEARER
IRDOWTFUINTRE ST D _F DY
(1) Pt (SfE CER 1 THREERE8 6 7) H2K&HE3 5D 2) ITHET D
SHEZNS, BLFFRLC,) EBatE (REFE 450 2 1T8ET 28t
W), UTRLC,) ORRRIZH D56
(1) BotELZFE L T2 F2HER LOBMRICH 5356
@  ABIBEtR
WOWTHIINCEE LT H _FOHAE, 12170, (1) 1220 TiE, St (Sthik
KA THIR] CERR 1 S4FIEBERH 1 275) H2RKF 3HEF 2 ZITHET 2 2HF 2 W
9. ATRIC,) O—ABNRFHAEE CE1 1HIERFE2 25%) H2L8F 451
HUET 2 FE TSR R O T A (SR AL CERR 1 4 R 1
54%5) F2LETHIIHET H2HAESMEEZVD,) THLIHGAZRL.
(1) =T OHEOKE (SHIERITHAIE 2 65 3 HE 3 5ICBET 2% EAD
b, WIETHEHZ NS, LUTRILC,) 2, G OoStEORB 2B TN
D56

1) BRASHOEHI%, 72720, WITHBT 2EF 2 kR<,



(1) DHEF2XFE 1L 1 502 CHETIBEESERZES
e = WGP E i '
(i) SHEFE 245 1 2 5ICHET 24T BSSERESTITRIT 2 B
e
(iii) 2HHIEE 2 45 1 5 5 ICHE T D rbsh Bk
(iv) SHHIEE 3 4 845 1 HICTHIET 2 ERICHEDED N H 555612 &
DEFBEZPITLRNT & & STV 5 Bk
2) SHHEE 4 0 2RICHET 24T ERERETOBITE
3) SHIEE 5 7 55 1 EICHET DRt (B4R, BB UIATH
AR H ) OFfE (FIESE 5 9 0588 1 THICHIE T 2 EAITHIB DO E DA
HOIBBICLVELEZPITLARN I L L ENTWHHEZRKRL,)
4) MHEDOHE
5) TOMEHZPITTHETH-T, 1) b 4) ETIBITLHICHET S
*
(1) —HOSHFEOEEN, GO EOEM ANEBUIRR TV D5E
() —HOSHEOEM AN, M OSEOEM N EBUIIHRR TV D54
@ ZOMOALOWEEINAESND ERDLNDLGE
A GEREEREET,) & ORMREDFE—OAFLIZSIML TV 555 Ofh
FROMIZO LR L 5 2 EARBMRUIARIBIGRR H 5 RO LN LA,

(8) HEHIRRUIFARRNICAN, SEXITEETDFET D Z &,

(9) EBEMFHNO, BIHBENFERITRE & BT 2R EE L ZAUTET D H 0
& LT, ERM AR TEFEDN S OPREFEN H U | YRS L TV 5HE T
AR

5 Y

T980-8577 = ) EHRLETHFEXAFETH1IFL S

(FYEERER)  [E SR B N B AL KM s S a4 - B
T - BERR

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

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

6 BHESINER OMRSE

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

Fit4 (2) ORBEEZT TWRNEBRIZEIT 2 & 2 ATV HGEE R O R
ERMTL2Z2ENTED, ZOLAIZBWT, Eitd (1) KO (3) 26 (9) &
TIHT 2 FEHZMZ LTV D L EiX, BLORFIZE N T ER4 (2) BT oH

Btz BIT 5

5



HAEWZ L TCWD I L HEMEL LTHRPFBMERNH DL Z L E2MERT 2D LT 5,
YEMER A Z T =B NS B 7012iE, BFLoRFIcB VT ERE4 (2) (1
T A HEEA M- L TR T IUER S 720,

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

O EEHER: SM24F11H25H (k) 150045 ET,

@ #RHE FES5ICFHET,

@ T HEELOCERORMIEF ALY AT AT VITY, 2720, BiEE
DA Z G TRAL L T 2581%. BREGIT~ S XIEx (65 EHE OB Eek
DL DIZRD,) T5HZ &,

(2) HFEEIBRER LICE W ERT 2 Z &,
(3)  BERHI. KIZEIT S L ZAITHEWERT 5 2 &,

2%, OORFED THEOH TERE M CQORLE T E DEMHE O THFORERIZ DN
T, PRk 1 7TARELRE O BHFEE L ERIORILHIRO A £ Tz, THENER LG
ELBRFEATHDHDIZRYEEHT S &,

@ Jifi T.F24%

EiE4 (4) BT 28I H D 2 L Al € & 2 [AFEO T3 0 fi 13545 4 B Hk
K2R HT 52 L, THTAEEO THEOM TEBOMHEIT 1 IETI WV,

© BliE T & DRk

Eie4 (5) ITHITL2EKNH L Z L 2T C& HEETEOEME OB, 1THF
DR OHFERFIC I 1T 2 fith T OPEFIRPLE 2 BIRAR 3 IZFE#i T2 2 &, foals
D LEORBROMFZIT TRV, ol BLETEDOHEINE & L TEROGEMET#E
OER, THEORER L OHFERICB T 2 THEOFRNELZ LK T L b TE D,

Fo W OEM#EZBEE L TEE T HEORE TEOEME &+ 58581280 T,
MOTHEEZHEL L LICKVEETEOHNELRET L2 N TEellol
EXEE. ARLLTIEZR ST, REEEARE LEF X, EOICYEREEOR T %
7928, MOTHEEFELLLEZ EICKVEE TEOHNE ZRETHZ LN TX
BT HEPPD LT ALLZEAICB W TIE, A IREEEEICE S EAELE
EITHZENH D,

@ ZREFEDE L

OOFFED THEOM T E L Cio#ll L7z THEIHR L ROES (BN EROEHE
L7 LHERONEDHW TE 2 FHEMEDOEE) OF LaRINT52 8, 72720, 4
FTHEN, MHEAN D ASERERRA T 2 —0 [ THEHERY—E 2 (COR
INS) | ITEESNTWAHEAIZ, CORINSORHTSOELERETSHD
L, BREOE LEARIT 20T,

(4) BFBINEKOHRIT, HHEZLOCERORLMIROAZE>TITO bDE L, £



OFREFRIIHFN241 2 A 3 HETICE LA AT A (BRICK Y HEE LI2GA T,
) L s 5,
(5) Zofh
O HWHEELOEEOERLEORHIRL BT, EHEOAR LTS,
@ BHEINT-HFEELROERNT, BESINERE OMRUSIMIR A 1T W CER L
AR

@ EHESNIZHRFEER OGN, AL,

@ FRHHIRLIEIC BT 5 HEEEITE R O U 2 K O IR0 20,

® HEELROERHIEATMWEDLESE L5 ICF L,

7 BESINERE NN EFRDTF TR HEH OF
(1)  BESMERNRNERO LNTE T, BN RFEARIE R EICRS L g
SINERE NN EFRD T BEHIZOWT, WICK VBB ZRD L Z ENTE D,

O RHBIE : Ff2FE12H10H OK) 178005

@ #®isk . EREs5IICHEL,

@ R  HE A RS UTEE (65 EREORELHF1EL b DOICRD,) 752

LIZEVREHT D bDET 5,

(2)  ENERFPEANFIERFHEEL, SZ RN XL, FM24FE12H1 7H
(R) ETICHBZRDT-F I LEmICL D RIET D,

8  AFLEHIFITxT 5 E R

(1) ZOMLBHAECHT2EMBIS 25AICBNTL, KICEVIEHTLZ L,

O RBEWE: SM24E11H120 OR) o5 M24FE12H 20 0K) £T, £
358505, EiiMo LR, AR, EROOLHICET DR
KITHETHRAZBRSBHD IR0 075 1 7THO0 04y £ TIZ
&
5

W

N
Jw

(Y

D
@ & Wk EFES5ICFEL,
@ EHGE: FHEHEZFS, A=A IEE (5 EGFEORELRI KD b DIZR
%.) WXL Z &,
(2) ki (1) OBERICHTLREIZZ, FM24E1 2080 (k) £TIZA—/MITHEE

T 5,
9  AFLEDIEHHAR X G
(1) #HRHEBIEE : Sf2HF12H11H (&) 150045 ET,

(2) #®HEFHF  EELs5ICFEL,

10 BAAL® B By R QG

(1) BAFLEEE  Sf24E12H14H (H) 108004

(2) BAFLSGET  © T980-8577 EWIRKWMUETHFEXAEZTH1IEFL S
[N KRB N B AL K s i i =



(3) =0 D AL R X 2B AL OBPITIC Y 72 o Tk, ESLRFIEANK
ERFHEFEICLVBEFBIMERND D Z ENHER SN B O@EM
HEOGELEFSTH L,
11 AFLFES
(1)  AfLEZ, BPALY AT A VEET S, 2720, ENLRFEANRALK
FHEOEKBLGIGEIL. FF2 72028, BEXEIT7 77 VI VICK D AFLITR
L OVASTAN

(2)  HFLREIZY 72> T, AMLEICTERH SN ZSFICEZASFED 1 005D 1 012
FIY T 282 NE L7244 CY%AREIC 1 FHRmOmENH 5 & X1k, Zomkd:
FrU 0BT b o CTHILNKEE T 50T, AFLEIL. THEBLL UM
BRICRLOMBFEE CHOLNARFEEE THLINEZMDT, AL om0 HE
SR 110701 0 0ITHET LA ALEICTKHT L2 &,
(3) AFLBITEEIE, JRANE LC2RIZREL TS,
12 AFLERREA: B ORAOPRAIE 4
(1)  MFLIRGES  SabR,
(2) RIS W, (AMRERE ORRUEUIBIT, ENRFEAFAL KR FEHF ) i
LR D AeRERIAT L ITREEF XS (R T EORAGIRIEFEICHET 51k
B (Em2 74 EEREEL184%) HB2RFAMHET dREFERHEELVD,)
DOEGEE b > TROEFEOMMTN 2D Z T, A THEBITHRIRRERIC X
HERFEA AT U, UTBITIRAERREEA OFffs 21T o 7235613, AR & bR
HHDET5H,),

13 LHEENREORL

(1)  ALBIFEIL, 1 EOAFLEORBICE L, 5 1 o AFLEICTE S5 AL
GRTKHG LTc THEENRELRINT 52 &,

(2) LHEANREORANIBHTHD2, FEHNAITRIRR, &, B, %%
DN L, BEFEORER, JEAEFSLRR K OV ARRICER DL EEFE LR T 5
Lo Fe, THEENREICL, M XTI NCETA PN LFELZ ST D & &
HITHEIT 2 2L (BPALY AT AL THEENRELZRET 254 2R<,),

(3) SN TEENREIZOWTIE, MY E (ZombhzETe,) MRl E R
WL END D, Flo, LHEHENRENHIRSGHEICEY T 2HEGITO0TUL, B
IMAE L3 28 1 2 5IC3%S T2 AL E LT, JFHIE L THY% LREENGRER
HEDMNLE BN LT 25600 5,

(4) #BHEENFETEHENFEL, LESCATERBIZEESICRET 2 03B 5,

(5) THEENREZ, 2BMEL L TREZRDLLOTHY . ALK OZLS Lok
FBBEAELDHHO TR,

14 BAAL

-
—



BAFLIZ, B ALV AT AL VAITH 2 & & L, AMLEBICERORWIRE Z L b
HTIT 9,

7272 Uy ENLRFE N AL KR FE O IRGE 2 15T ALBIMFE DRI L2 AFLE1T 5 5
AITIE, THERENREFIIRE R & AFLEE AN TR ER ORI AT, KEE KO ETE
2 B AR LTS 2 &

F 7o, AMLSMEDHUZ L D AFLZAT O HE Il MEEIC £ 2 AL 13 BIALRRIC
ASES SRR

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

15 AL )

MMUAEITR LIEBSABINERKR 2 0E O LI AL, BHEEUIERHCEBORHEE L
7o 3 D U e AFLAE ONC BB 70 B 2 e OV A0 A O AFIZ B8 WV TR L2 %A
FLIZBET D R RIER LT AFLIZIERY & U, LD AFLZAT o 1B A HALE & LT
A XL E &2 B 19

B, ERERFIEAFARFHECLVFEFSINEROH D BRI NE ThH > T
. BAALORFZIWT EFE 4 12T 2 B DN S DITHFBINER DIRNE LS T
%o

16 FLF OWIEF 1L

[N R B N AL R 2 F S BHRAIRISE 2 0 SO HRRIZE SO CTER S v - TE
¥ DORIROFEFAN TRARDAME 2 & > THIR AL ZAT o e B L BILE L T2, 221,
WL & 72 D _REFE O NS L - T, 2OFIZE Y BN ONEITHEE LI BT
MR INIRNBENR DD ERBDONDL L&, L, ZOF EZNEMMET 52 L NAE
REBIORFZET I ERDIBENNH > THE LAWY THD EBOLND & X,
T EAMS O il SR O FEFHN Ok % & > TAFL L7 O 5 BIRIKROAMF % $ > TALL
LB RHE LT D ENH D,

WL & 7 D & O ANFUATRS A E SR N BAL R 2 S BRI 2 6 ki
B MR (RRIEYEMGRS) % FlElA8E1L, AT 2 7 50F3E (IRAFLIGHERA)
ZITO b D LT 5, AL EH L 725E81%, BITRTREMSE 281 & I LICE RS 2 e
WZRHT b0 LT 5,

FAETIBITAATREOR LA B o -G A T8V T, A EEFEICE S E4AE
EZITH) D LT 5, B, HESOIER IO ZRRIS RS S a1%, F54 5 1R
DIET 5 Z 0B D,

17 EE T ER P O MR

WALE D ER . COR I N ST L ELE T & O BB AN & % O BTHE S O FEH
MR SNTBAITIE, BRERIT RN En3d D, 2B, JRIK - BT « BRSO CTHI
BRGH TR0 AR RN E U TRRENTZIGEOINE, FEEEOZER ZITRD LW, J§



R[ERRBRICLY | RO TERERTE LR T 55813, Lid4 (5) IBF5
LT L, D OYYORE TERNE & R%EL EOF ZBLE L2 T U b,
18 HIEA R DO ESH
BERRIE () 12X, BREELERT 260 LT 5,
19 SHAGM
EARAE, FERICESE 2RI b ET 5,
20 TEHERR
ZHHIT. TEOHMR O TEMEHCOW TS THRBREZENE T 55D LT 5,
21 FEEHNLT
N R FE N ALK FERE D b OB FBIMERE37200 LGB T2 B OB AR &
L, ERL7 (2) ORZEZGTEABOEANLERLCTH (LR, AR, BR
O BHIZBET DIEAE 3RICHET HIKRHE 2FRr<,) DINOFEEIZ XY BN RFEANE
RFHFIZXH LT, BEEORNLTEITI ZENTE D, YkHHHE R LIC OV T, A
FLERZE B2 D HFHEIT I,
O #RHBIM : Sf24F12H18H (@) »oAM24F12H28H (H) £T
M Em AR T 2541, FRoif (LA, BER, BEROMBICBT 2 k8
F3RICHBET DIRA ZBR<,) DIFFO 04 /mH 1 7RO O3 ETITATH 2 &
@ RGO FEE RN BT 2 ThiSE 2 R Lo EESEO ATHIE, ERR5IZF T,
22 BIEEREAFT L0 0RESER
FREESIZHELE,
23 = 0fih
(1) ZHOFREITEBWTHEMNT2EHmAOCEEIT, AAEROAAEBEIZRD,
(2) AL, BRSO L ORBIRAE (R) 2R, BEPIMAE
ODFEETT 52 &,
(3) FEEE TN R A O A L7285 aIc BV TiE, B4 E ERE EEICES<
BAEIEEIT) 2D D,
(4)  FALFIZ, Eie6 (1) OBRHIGEEHE L-EE TEOHM#E 2 4% LEOBIISIC
BiEd 52 L,



ElIES

1. RAAEHTHLEBOOND G E

PERE DA UM ISR TRV A

WARE LT R B TH L5 G

O THONRETHLLE

HKTHLGE

WEREIZHEIA R IT TODGA (BT ALV AT AIZK
DT HEENRENMEHEIN TWDEEZERL)

WIREDFFE TERWGEE

D AFLZINE DRRAZ ATFL, AL TWD5EE

FLHT NEHEEN KT TNDY;

oy N

NIRED RN IV &

AFLFBAE 34 @ E RS- S A =L
TN E

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

NARE D& R DB KB R 5 5o

5. T DMARTEH SUI M1 DL

AN
=




HIHEARZC 1

RS INE R s E
o % A H
NN YN B e
H OofF O K B sk R
EAT
FE 5 T4 R
REF K4 @

SRM2ET 1AL 2 AT TARDOH Y £ LIZddb k% () & miEE Y P HE e
& — W KEBUKERE BT O TR DB FSIMEKIZ OV THER S =<, Fied
EHABZTHELE T,

7k, ESLRZFPE NHACR FER G AR 55 6 S X OV 7 ROBLEICHE YT 5E T
RN BARBRUIARIBIRD B HE N YHAFLIZSINL L5 L LTninZ & AfL
ISR T D AR T HICR ORI EBOZIEE L EAE L IIAFHRIZB W TREEN &
HHEREZ TRV ET TR EHONFIC OV UIEFEEMELRVW I EE2EH L ET,

i

1. ARLEBIE L6 G)DITED 5 i T9ME % ftflk L 7= Fim
2. AFLEBIE 7L 6 B)DITED 2 HiirE D&tk - i LI 2 5o L= Fim

1) 7o, ENKRPEAFIEKRFEHFEORKE 25 TRAFL G E T 55813, FEEIORE
FEE RICHEE OFEFT L OB 5 34 4 it LS 2R 2N 2 7-FrE€ Dk (4
04H) ITHYT DU FERIT-T-E3SEERFEETSH,) 2R CTIRET A Z L,




AR 2

FIfE O THEONE T34
St
Wk 1 7TAEELIRC, TR E LCoERk - BIENTE T Lz,
. c FAKERDE T3 (GEREZEAROBR R L L COERIT. HELRN 2
BB INE RS .
0% LA EOSGAEDLDIZIRD,) OFNGARENLR GO 1T
AT &,
3;5 TH4
4
ﬁ
| RE4
i T35 T (EEAT R4 - THETA4)
E R R
T3 TRk 4 A H ~ ¥k % A H
ZUIERE | B LFREEER (HEHRER %)
5 | e
i
2
T - AL
B (nd)
THAR
CORINS %4
DA I A (CORINS %) -




HIHEARC 3

TAE (BEHE) HNEEOBR - THRER

D4

B & T E Bl OEHB, - K4

OO#HfiE OO OO

B L DB - SRFF

(B) 2 ¥R T LB (B4, Bk )
BREREN A G (A, B E D)
BLEEE AR (AR BT RER )

DG

TE4
o FEEL
BR O3
it T35t (FLERFIRA - THETR4)
eI Sy |
TH Rk e A H ~ 5k EeS H H
T F 1% Hik TAEENAE . BRI E
THAR
£ (CORINS & GkF&) - M
CORINS ~0 %45
T4
QCE
e
BT 5 _
THEOE|
FAR L% ]
TEF A%k
RKLFELEHEHTIEHE | H) KLFEZEFTTL200O0HOHNBHETFITEAG

TREDTHARTHEITHEE ATHE,




