AL

WAL KRS (1) WFgesie v 2o L LHEITHR D AFLAFIZHE S < —EF AFLIZ DN T
1. BIRIESIZED D HLODIEN, ZOALGBHEICLID LD LT 5,

NEH SM3ETH29H
2 TN
ENLRFEAFALRF S R 2k

3 LHEE

(1) T=E4  HeRT (&) WigEsE v Zb L 1LEF

(2) TEHEGET =R Z)IMT N2 THLI O0—1

(3) TEHHE ARTHEI, LIN/NRIZBWNT, BEH (RCHE, H 28T, %R

F 264 mi, FERERE 485 m) DE VD ZDbLETHIBDOTH S, 7ok, B
Y DB L, ks LA —EaE L CRET S,

(4) L #H ASM34FE11H30H (k) £T

(5) ARILHET MEHR LHEIRIEMOBRERLEICET 1EE CER1 24 EEAE
10 4%5) ) IZHESE, RIS K O E B M BEFEY) O PR IR LS O F A3 3%
BT onizTHETHD,

(6) ARLFEIZBWTUL, BEORBHEOAMLEEZEFAMLY AT HIZEVITY, B
AL, SCEH R EE B ALY AT A7k — L~3—= (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) ERZRFPEANHAER PR FEB BRI 6 2K O 7 ROBUEICEY LWE
ThdHI L,

(2)  SUEREEICBT DA THFICHR D AL B XULCERO— S BNINERK OFRE
EZITTNDHZ L (DAL B 4AFE#RE 15 45) IR HAEFRE
BRAGDHSL TR STV A HE IR FHALE CER 1 1THFEAEE 2 2 55) 1Tk
SEFHATHFBOBRNL TN INTHDEEICONTIE, THBBOIEEZ T
BRICFEAZZ T —RBEFSMEFEOERKZ D),

(3) SHEARCESERATHRBABOBRN TNR SN TWDEE IR FHAEICHE
SEHAETREBBOPNL TR 2SN TWEE ((2) OFHREEZIT-EFEZRL,)
ThHRWZ &,

(4) Fpk1 SFREELAREIZ, Jtaf & LTIk « SIENSE T L72 R OB % ji 7= 3[Rl Ff L5
Oln TIEE AT 5 2 &, (GLRMEEROHERE & L TOFEFIL, HELEN2 0%




LU EDSEDEDIZIRED,)

< JEPR RS 240 Ll EOEEH DO L D Z b L THE

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

(5) AT S0 TH LU N & RS EOBKE AT 5 FEHME 2 45% THICH
ECRETEHZ L,

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

DWTIE, Fl—OFEHMEN 2 TEBT L Z L2005,

@ LHEROEBICEORNENA Chait, EROORE A2 B 1 LELE 2 K

HHLDET D,

@ FHl L7 EHEOBKGE - RIFREO G R IR 5 2 &

@ FEE T E O ETEATE L EEHIRE 12 & o TIXE R DD TE 1 728 A BIfR

MU THLDT, TOEEWRTDZ LN TE HEERRIEOTE (WA ZED

T BRI AF U TR E) BIRMT DL, ek, ZOPIRB RS

WIS AFIZBINTE RN 013D 5,

(6)  BPEBINEKEMHGRRGEE CUT THEEE) L) ,) RUBSSINERRE R (UL
T FERH o) ORHBIRO A2 HEALORE TOBIMIZ, ENLRKFEARIL
RFD DR LEOFARKIARDIEAIE L FOHEZE (Bl 81 H20H
i 1 7 CRHiESS 3 4 55 s mEEE) (LLF HEAE R EEE] & v
Io) WESIHRABEILEZZIT TWRNT &,

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

O BEARER

WDOWTIINTFL LT D _HF DA,

(1) Fort%E (SrhiE CERRL 7THEIERE 8 65) HB2LRE3HD2) ITHET
HrattEEZWS, LUFFEL,) Bt (FEHE 450 21ICET 2B
FxH, LLFFAL,) OBMRICH 256

(1) BatSa2F U< T2 FaSERLoBRICH 256

@ AHIBIR

WOWTNDCEY T D FDOEE, 12120, (1) 1220 Tk, 2% (Sfkik

FEATHLAI CERR 1 8HFIEBEDH 1 25) H25LE 3HF 2 FICHET 2815 %

WH, LLTFREIT,) O—FARFEFAEE CERL 1FERE2255) H2LE45

ICHRET D HAETHRATRTOSHE TEASH (SEAE (CFEk 1 4 415

HF154%5) F2RETHIIHETHIHAESHEZ NI ,) THLILGAZRL,

(1) —FHOSHEOKE (SHIEHITHAISE 2 558 3HE 3 5ITHET 2HED
IH, WIBITL2FEEZ NS, LIFFEIL,) 23, i oSHEO%E %2 BUIHKAT

WHEE



1) SO BRER, 2720, KICETF D2 H 2R,
(i) SEF25FE1 1 5O 2ICHET IEREZESRBEIMITE TS
e = WGP E i '
(i) SHEE 245 1 2 5ICHET 24T BSSERESTITBIT 2 B
e
(iii) 2HHIEE 2 45 1 5 5ICHE T D ks Bk
(iv) SHIESE 3 4 845 1 HICTHET 2 ERITHEDED N H D561 X
DEFBEZPITLRNT & & STV 5 Bk
2) SHHEE 4 0 2RICHET 24 ZERERELOBITE
3) LS 7T 54E 1 HICHET 2Rt (B4ath, GBS XTE
A&tz WS ,) OB (FEFHS 9 055 1 TICHET 2 ERICHEDED
NHIGEICEIVEBZHIITL RN L SN TV DR ZRRL,)
4) MHEDOHE
5) TOMEFZPITTHETH-T, 1) b 4) ETIBITLHICHETS
*
(1) —HOXFEOEEN, GO EOEM ANEBUIRR TV DS
() —HOSHEOEM AN, M OSEOEM N EBUIIHRR TV D5E
@ ZOMOALOWEEINAESND ERDLNDLGE
A GEREEREET,) & ORMREDFE—OAFLIZSIML TV 555 Ofh
FROMIZO LR L 5 2 EARBMRUIARIBGRR H 5 RO LN HYGE.

(8) EHURINICAIE, EUTEEFNBIMET S Z &,

(9) EBEMFHNO, BIHBENFERITRE & BT 2R EE L ZAUTET D H 0
& LT, UGB A RIELHEDN D OYEREFHE N H 0 | MR E Mk L T\ 2 3&
ThHRWZ &,

5 YR

T980-8577 = ) EHRLETHFEXAFETH1IFL S

(FYEERER)  [E ST R E N B AL KM a 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, HEEE RO A S L, B R HE AR B )
BEFBINER DA IOV THERZ 2T 721 uE e e,

Fit4 (2) ORBEEZT TWRNEBRIZEIT 2 & 2 ATV HGEE RO R
ERRMTL2Z2ENRTES, ZOHEICBNT, kg4 (1) KO (3) 2256 (9)



ETICBIT 2 FEHREMIZ L TWD & EE, BLORIZENT ERE4 (2) 28T 5
FHAGWZ L TWD Z L2 q b LTHASMERDNHD Z L 2R T 00D LT
%, UHMREZ T2 E BRI SINT 5720120, BIFLORHIB W T Eft4 (2)
(AT D HEIE A 72 L TR i i 57220,

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

O HRHBR: SfM34E8HA18H (k) 15800 ET.
@ L FERS5ICHET,
@ A BEEEROERORIIIEF ALY AT AL VITY, 2L, FBiE
FH O G TRAL & 25613, RG22 ATEE (65 R F O ETL
FEDFED B DITRD,) T5Z &,

(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
TIE, PRk 1 8 HIELIED DO HEEER OVE R ORMBIRO H £ Clo, LHENEMRL
SHELBFEATHD HOIZRY EEHT HZ &,

O i T4

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,

© BlETEOBAME

Eie4 (5) ITH|IT2EHNH L Z L 2T C& HRETEOEME OB, 1%
DR OHFERFIC I 1T 2 fith T OPEFIRPLE 2 BIRAR 3 IZFE#i T2 2 &, foals
L LEORBROMFEIZ TRV, ol BLETEDORINE & L TEROEME#E
OER, THEORER L OHFERICB T 2 THEOFRNELZ LK T L b TE D,

Fo W OEM#EZBEE L TEETHEORE TEOEME &+ 58581CB8 0T,
MOTHEEZHEL L LICKVEETEOHNELZRET L N TEellol
EXEE. AL TIEZR ST, REEEARE LEEFX, EOICYERFEEOR T %
To2 &, MOTHEEFELLLEZ EICKVEE TEOHNE ZHETH I LN TX
BT HEPPD LT ALLZEAICB W TIE, BAEIREEEEICE S FAEE
EITHZENH D,

@ HHEFEDEFL

OOFFED THEOM TFHEMEE L Ciodll L7z THEIHR L ROES (FNEROEHE
L7 LHERONEDHW TE 2 FHEMEDOEE) OF LaRINT52 L, 72720, 4
FLHEN, MEVEAN B AERERRS 2 —0 [ TEEHERP—E 2 (COR
INS) | ITEESNTWAEAIZ, CORINSORHTSTOELERETSHD
L, BREOE LERHT 20T,



(4) BESIMEKROHRIT. BEELCEORBHROAZ - TITI D E L,
ZOFRERITTM3HFE8 H 2 5 HE TIZEFAILI AT & (HIZ LY HEE L7256 13,
) L s 5,
(5) Zofh
O HWHEELOEEOERLEORHIRLE M, EHEOAR LTS,
@ BHEINT-HFEFEELROERNT, BESINERK OMRUSIMIIR I 1T HEWCER L
AR
@ EHESNIZHRFEER OGN, AL,
@ FRHHIRLIEIC BT 5 HEEEITE R O U 2 K O IR0 2,
® HEELXOERHIETMWEbEE L5 ICF L,
7 BESINERNIRN RO TE KT D EH O
(1)  BESIMERNRNERO LNTE X, BN RFEARIE R EICRS LTS
SINERE NN EFRD T BHIZOWT, WICK VBB ZRD L Z N TE D,
O HREWR: SfM3FEIATH (K) 17800
@ gk EFE5ICFELT,
@ RHFGE  FHaH2XIEE (5 ERFORELHEIED bDICRD,) 75
ZEICRVIENET O b DTS,
(2) ENYRFHEAFACKFHEHEL, L RN EEIE, FM3FEIH8H (K)
FTICHAZ RO 7= ot LEmICE Y EIET 5,
8  AFLEHIFITxT 5 E R
(1) ZOMLBHAECHT2EMBIS 25AICBNTE, RICEVREETHZ L,
O fRHEHHIK . SM3ETH29H OR) 2"bAM34E8H25H (k) £T, £
2T 5561k, LRMMo LR, RER, EROWEICHET HIE#
FIRICHET HIRAKROAFORESTHH (8HIHR~8H13H)
EERSEHDOIRFO 05 1 7THEO O£ TITITH 2 &,
@ #® %k . EEsicFEL,
@ #HE: HBEEAFRS, A=V IEE (65 EREORZELEIED b DR
%,) ICEviEHT s &,
(2) ki (1) OEMICT 5EZEE, SfM34FE8H30H (H) £TITA—/LIZTH
BT D,
9  AILEORLMIRR X U5
(1) $RHHE : SfM3FE9IA2H (K) 15H000%T,
(2) #®HFHF  EELs5ICFEL,
10 BAAL® B By R QG

(1) BARALEH: : SM3H9H3H (&) 1 330N
(2) BHALEGET  : T980-8577 EIHIMUETNHFEXFFE_-TH1H1 5



ESVANE PN B =23 5 41 Ay

(3) =0 s AL R L 2HA ALOBITIZ S 7o o TiE, ENLRFIEANR
ERFHEICLVBEFBIMERND D Z ENHERI N 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) FHHREICH > TE, AMLBICEH INZSICYZSED 1 005D 1 012
FIY 9 242 NE L7244 CY%EHEIC 1 FHRmOmENH 5 & X1, Zoiikd:
FrU 0BT 0o THILIEE T 50T, AFLEIEL, THEBLL UM
BRUICRLOMBFEE CHOLNARFEEE THLINEZMDT, AL om0 HE
SR 110701 0 0ITHET LA ALEICTKHT L2 &,

(3) AFLBITIEEE, JRANE LC2RIZREL TS,

12 AFLERREA: B ORAOPRAIE 4

(1)  MFLIRGES  SabR,

(2) RIS Wfh, AR ORRMEUTERIT, ENLRFE N RAL K e
LR D AeRERIAT L ITREEF XS (R T EORAGIRIEFEICHET 51k
B2 74 EEFEL184%%) H2REAHIIHET HIRIEFERMLEZ VD)
DEGEE b > TRIEFEOMMTN 2D Z R TE, A THBITHRIRGERIC X
HERFEE AT U, UTBITIRAE R OFfE 21T o 7235613, AR & b
HHDET5H,),

13 LHEENREORL

(1) ALBIFEIL, B 1 EOAFLEOREICEE L, 5 1 Bo AFLEICTE S5 AL
GRTKHG LTc THEENRELRINT 52 &,

(2) TITHEAENREOHKNIBEHTHLH, RARITRRER, i, BN, aE%%
DN L, BEFECRIR, JEAEFSLRR K OVE ARRICR DIEERFIE IR 5 2
Lo Fe, THEENREICL, Er XXIAFRIENCETA PN LFELZ ST D & &
HITHEIT 2 2L (BPALY AT AL THEENRELZRET 254 2R<,),

(3) SN TEENREIZOWTIE, BOMYE (ZombhzETe,) MRl E R
WL ERND D, Flo, LHEHENRENHIRSFHEICEY T 2HEGIT OO0 TR, Bigr
MAEZLSE3 28 1 25342 AMLE LT, FAIE L THU LHEENRER
HEDMNLE B LT 25600 5,

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

(5) THEENREZ, 2BMEL L THREZRDLLOTHY . ALK OZLS EORE
FIEBEZELDHHLOTIER,



14 BAAL
BAALIX, B AL AT ALV TH) 2L &L, AFLEBICEZRO L WIRE 2L b
DETITO,
7eE Ly ESIRFIEARAL R FEEORKFE 15T, ALBIMME LRI XD ALEZTTH
LA, LHEENREIERERE & ALELZ AN R EREORICANL T, KERELOH
BHRICH 2 BHgAE L CRRNT 2 2 &,
F7o. ALSINE DRI K 2 AFLEAT 5 G EITIE. HREIRIC & 2 AFLSINE 1 BA AL
VA= BN
1 H OBRFLIZSE D& DR WRIC L D ALSIE X, BEALZITY) 2L ol l;
BICEFEALEFERE LD L LTERYH D,
15 AL
MUAEITR LIEBABINERKR 2 0E O LI AL, BHEEUIERNCEBORHEE L
7235 D L7z AFLIE ONC BB 30 B 2 e OVBI BRI A DI B W TR L2 G55 A
FLIZBET DRI R LT AFLIZIERY & U, LD AFLZAT o T F A HALE & LT
A T AL E 2 B 19
B, ERERFIEANFARFHECLVFEFSINERDOH D EHER INE Th > 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
K& DHIRDOFEFAN THRARDMME % & > THRNR AL EAT S e E R BALE LT 5, 2720,
WL & 72 D _REF O NS L - T, 2OFIZE Y BN ONEITHEE LI BT
DIRINLNVBENRHDL EROLND L&, L, ZOFLERNEMET D2 10
ERBEIOWFEEELT L L RIBZNNH > TELLABEY THD ERDOLND & X
X, TEMES O R OFIHN O %2 > TAFL LIzthoE 0 9 HREOMs %2 6 > T
MLLIEEEZFEE LT DI END D,
17 Bl T ER RIS O
ALEZWRIER., COR I N ST LV BELE TE DRI % O FALHERK D FFEN
MR ESNTHAITIE, BREBER2NZ R3S D, B, Ik - 1 - BERSMRD CTHE
MG TR0 E GV E L TURRBINIGAOME, HEEZEO R ZILRD b,
PRERNRBEBIC LY RUESTRERNELLET 2561, Lidd (5) <
FHRHEET T L. D OYUWORLE T EEMNH & R%ELL EoFZEE L2 b7
v,
18 HKIFEERR DL E
BERRE () 12XV, BREELERT L0 LT 5,
19 SCHAGME



EANAIT, FERICESE 1RILNICKA Y b LT 5,
LAE
N R FE N ALK FERE D b OB FBIMERE 7200 LGB T2 B OFHNI AR &
DHF, ERR7 (2) ORZE2ZG-HOBANLERELCT7TA (LA, AR, E
ROWLA BT 2IEHE 3 RICHET 2B ZR< ) DNOERIZ XV ENRFIEANK
JERFHEIIK LT, BEEORNLTEIT) 2 ENTE D, YHEHER IOV T,
MLUEHZESDNFREIT ).
O RBHEHIME: SM3FE9H IR OK) »O6FM3FIH1IT7TH (&) £T
YHEML/HET 2561, Lidlil (KR, AR, EROMRICEAT 5L
BESRITHATET DREZRLS,) OIFF0 0D 1 THEO 0 £ TITITH Z &,
© G A O EERILICET 2 FE i s Lo EEEOAFEIL, L5 I12H
C.
21 BIEEREAFT L0 0RSER
FREESIZHELE,
22 Z0fh
(1) ZRHOFHEITEWTHEMNT2E5HmAOCEEIT, AAELOAAREBEIZRD,
(2) AL, BRSO L ORBIIERRE () 2R/FE L. P IMAE
DR EESTT 52 L,
(3) FEEE TN B ORI A L2 a s BV TiL, B4 E EREEEICES<
BAEILEIT) 2 &b D,
(4)  FALFIZ, Eie6 (1) OBRHIGEEH L-EE TEOHM#E 2 4% LEOBIISIC
BiEd 52 &,

=110
il

<

20

B
I



ElIES

L. RIZEHTHLHERO NS E

NI AU B RIS TR e

NRELITEBIR A EFH THLGE

O THONRETHLSLE

B THLHE

PEREFITHIFI A RIT TODE5E (BT ALY AT AL
D THEENREPRHSN TS5 EZIR)

PEREFDRFE TSV E

D AFLZINE 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

NIREDOEFHEFN AMLEFE RIR IR0 056

5. T OMARSE L SUI MDY

AN
=




