NFLFBH
HALKRE: (BAE3H) RE T T X~ « KEWZEY L 2 —T 7 F5% L0 2 b LLHEIC

2D MLAEIZ IS S — R AFLIZOWTIL, BURIESIZED DL ODIEN, T DAL
MBAECLDI LD ET D,

EREARAEANRAEREE R AR Rk

3 LM%

(1) TF4  #deRY BaAaE3fh) XET I X~ - KRRkt ¥ —7 7% L
DZblLLE

(2) THEGAT BB AR ERTEX] R R T A A EEAHK S 2 081 /N E AA
3 fh

(3) THEME ARTHEI, BAESHHEOLAFEMMIZBNT, REE 2o =81
T T AR OB SR E AR L, Yk e E kT A b o Th
%y

(4) T # SM3FE12H24H (&) £T

(5)  ARILHET MEHR LHEICRIEMOBRERLEICET 21EE CER1 24 EEAE
10 45) ) TS E | BIARSE & OV E B E A BESEY) O FRE IR LSE O R 3 2%
BT oni-THETHD,

(6) ARILHFEZBWTUL, BEOERBHEOAMLIEZE T AMLY AT AIZEVITY, BT
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, 2%, MAFLOBFEICE LTI, HALR PR F IR - B -
BEPRRICARGERE (BRXBEH) 24EHLTIT2 b0 &7 5,

4 BEBINER

(1) ERZRFPEANFAER PR FEB IR 6 X O 7 ROBUEICEY LWE
ThHdHZ L,

(2)  SCTEHREE BT DA THFICHR D A, B XULCERO— S BNINERK OFRE
BT TNWDZE (SHEAE (Pl 4FERFE 15 45) ICESEHAFRE
BARD SL T STV D FE UTRFHAE CER 1 1THFERE2 2 55) 12K
SEHAETRERBEOP N TR SN TWVDEEIZONTL, THBMBOREZ3%1) 7=
BRICFEAZZ T —RBEFSMEFEOEKZ VD),

(3) SHEARCESERATHRBABOBRN TN SN TWEE IR FHAEICHE
SEHAETRERBOPNI TR RSN TWEE ((2) OFREEZIT=HEZRL,)




TRWZ &,

(4) SRR 1 8MFEEELIKRIC, Jiil & U THERK « BIHENSE T Lok OB A 7= 7 [F) fE L
Ol T3 AT 5 2 &, (GEREEROHERE & L TOEFIL, HELEN2 0%
LU EDSEDEDIZIRED,)

BT TAEMO LY 2 L TH
18 o R LR A ZERIC & > TiE, HRB D 9 B 14N LR LHEEZ AT 5 Z &,

(5) RS0 TH LU N E RS EOBKE AT 5 BEHMNE 2 45% THICH
ECRETEHZ L,

O JETHF2H 1 0 k mEANUIHALKRFZDRET HIIE TN O[FR— TR T 9
ONWTIE, FAl—OEEHEHREN 2 TEHT L2 L 2BD 5,

@ LTHEOEBICKEORNENA LhaE, FiROofRE A2 1 LELE 2 K
DHELDET D,

@ Gl LI EREOBKGE - RIFREO G R IR 5 2 L

@ FEE T E O ETEATE LB 12 & o TIXE R DD TE 1 728 A BIfR
MU THLDT, TOEEWRTDZ LN TE HEERRIEOTE (WA ZED
T BRI AU TR E) BIRMT DL, ek, ZOPIRB S
WEAIIALIZSITE RN ERH 5,

(6)  BPBINEKEMHGRRGEE CUT THEEE) v 9 ,) RUBSSINEsmRE R (UL
T FERH o) ORHBIRO A2 HEALORE TOBIMIZ, ENLRKFEARIL
RFD DR LFEOFARKIARDIEAIE L FOHEZE (Fil 81 H20H
T 1 7CREEE 3 4 55 CEERERTE) (LT T4 IR EEE] &
96) ICHEDIFEAIFILZZ T TN &

(7)  AtLIZZIL &5 & T 2FEDORITLL FOIEEDWTILNTEEYS T 2 BRA 720 2
&

O BEARER
WDOWTIINTFL LT D _HF DA,

(1) Fat5% (Sfhik CER1 7THEEHE8 67%) H2RKHE3 5D 2) ITHET
LFattEE NS, UTHEL,) LEatE%E (RFRE 450 2 1ET 28t

SEWo, LIFRAL,) ORRICH 5HE
(1) BatSa2F U< T2 FaERLEoBRICH 256
@ ABIREfR
ROWVTRINCHEETH HOEA, 220, (1) 2oV Tik, &t (Shik
MEfTHA] CERk 1 8FIEBEASE 1 25) H2LFEIHEF 2 ZITHET %%
WI, UUFRELT,) O—FRRFHEAERE CER1 1FIEREE225%) H2454%
ICHUET D A TRNERE T O I H A S (SHEAE (PR 1 4 kg
F154%5) F2RETHICHETH2HAESHEZ NI ,) THLILAZRL,



(1) —FHOSHEOEE (SHIEMATHAILE 2 558 3HF 3 5 ICHET 2% B0
Sh. WIZWITL2EFEZ NS, LLTHEL,) 2, ot FE0RBE 2B kAT
WH%E
1) HAESHOBRER, 2720, RICE T2 E5 2R,

(i) SEF25F1 1 50 2ICHET IERESEZEARBERMICBITS
e = MG OPN E i 'd
(i) SHEF245H 1 2 5ICHET 2 AT ASEFRESITH T 2 Bk
iita
(iii) SHHIESH 2 455 1 5 5 ICHE T D rEs Bk
(iv) =1L 3 4 845 1 HICHET 2 ERICHEDED N H H5E 12 8
DEBEZHIT LW & & STV 5 EkE %
2) SFHEE 4 0 2RICHET 24T ERERETOBITE
3) DMIEHE S 7 5&FH1EICHET ARt (B4at, AR XIAE
&tz 9,) OB (FEFES 9 058 1 EICHET 52 ERICHIEDOED
DHDIGECIVEBZHIITL RN L SN TV DR ZRRL,)
4) MHEDOHE
5) TOMEZZPITTHETH-T, 1) "H4) ETIBITLHICHETS
*
(1) —HOSHFEOEEN, MG OSHEOEM ANEBUIRR TV DS
() —HOSEOEM AN, M OSEOEM N EBUIIHRR T\ D54
@ ZTOMOALOMEIE S BHEFE SN D EROLNHGE

A CGEREERZEGT,) &2 OMEBEBFR—DOAFLIZSINL TW D56 % O

FROXIF@ MR L 9 5 EARBEUI AR S 5 LRBD LN D5A,

(8) EIRRUTILIZRNICANE, SEXIXEERDFET D Z &,

(9) EBEYMFHIOH, BOHBENFEITRE &2 BT 2R EE UL ZAUET D H 0
& LT, R PERIELEEDN D OPEREGE NSV . MRk L T\ 5
ThHRWZ &,

5 Y

T980-8577 ) EHRLETHFEXAFETH1IFL S

(FYEERER)  [E ST R E N B AL KM s S F R S240) - 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 L2HPSIMEREATHZ LA T 5729,
RITHGT B & ZAIZHEV, HEEER BRI 2R U, BN RFE AR F i)



S GASINER DAH I ONTHERR 2 Z T 2 TR B,

Eit4 (2) ORBEEZZIT TWRWELRIZHEIT D & Z AITHEWVRFEE K OEE
FRHTHZENTED, ZOHAITBNT, Eitd (1) KO (3) 75 (9)
ETICBIT 2 FEHREMZ L TVD & EE, FLORIZENT ERE4 (2) 28T 5
FHAMIZ L TWD I EEFRML LTHREASMERPHD Z L 2R T 50D & T
%, UHMREZ T2 E BB SINT 5 720120%, BIALORHIR W T Eft4 (2)
(AT D HEIE A 72 L QWi i 57230,

7ok, WIRE CICHEELOEEZH M L WnE T NTERFSIMER D20 &R
D OHNTEHX, KBEFICSINT D ENTER,

O HRHEIE : SFf34E9A16H (K) 15H009ET,
@ #RHE FERS5ICHET,
@ #EHFE  HEEROCERORMITE AL AT ACEVITY, 2L, ik
FOEKFE G TRAMLE T 25613, RESGAT~FS UTEE (65 EH % OREL
FEDFED B DIZRD,) T5HZ &,

(2)  HFFEEERHESLICZ0ERT D 2 L,

(3)  &EHI., RICEITF D & ZAIREVERT D Z &,

2%, OOFRFED THEOH TEE M CQORLE T E DEMHE O THFORERIZ DN
TIE, PRk 1 8 HELIEED O HEEER OVERIORMBIRO H £ Tlo, LHENEMRL
SIELRFEATHDLOICIRY R 2 2 &,

O i T4

Fita (4) BT 2EE1 D5 Z & 2l C & 5 RO THEOfi LI % BIKER

X 2ICHEHT D&, DT HRMED THEOM TEBOHEHIE 1 HETI VN,
@ BlETEDOENE

Fit4 (5) T H2EMNRH D Z & 2 HW© & HEE T EOBINE DER, TF
DFEER M OV FEIRF I 31T 2 fth TS ORESIRIL S 2 niAR sl 3 ICRe#i 975 2 & fodld
D LHERORBROMEIT LTI, 2B, BETEOEINE & L THEEOBAMEINE
DOER, TEOREBRL HFERFICBIT 2 THFONEFRNELTH T H L L TX D,

Fo, WO E 2 EE L TER T EORE T EOKNE L T4 54128V T,
MO TFEEZFEL LI LIC KV RE T EOHENEZRET 22N TE R o
EEF, AMLLTIE AL, PEEELZRELEEIL. BELICSEAFEEOR T T %
1T9o2 8, MOTHEELEL LI LICXVEE T EOENE ZRET HZ LN TE
BROZH D BT AL LB AICB W TIE, 4 ESEEIC S L =1k
EITHOZENRH D,

@ HHEFEDEFL

OORFED THONE TEME L L Crtd L7z THITR L2 ESE (ZOEROGE

L= THEONENHW CE 2 FHKEOEE) OB LERETLZE, 72720, 4



FLEN, MEVEAN A ARERERRE 2 —0 [TEEHERYP— 2 (COR
INS)] IZEHESNTODHHEAIE. CORINSORHHMYDELERHT LD
L, BREOELERHT 20T/,
(4) BESIMEKOHRIT., BEELCERORBHROAZ - TITI D E L,
ZOFRERITTM3HFEIH 2 7 HE TIZEFALI AT & (HIZ LY HEE L7256 13,
) L s 5,
(5) Zofh
O HWHEELOEEOERLEORHIRL BT, RHEOAR LTS,
@ BHEINT-HFEELROERNT, BESINERK OMRUSIMIR A 1T W CER L
AN

@ RHESNIZHFEELROEENL, RAILZ2,

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

® HEHELXOERHIETIMWEDEE  EF5ICF L,

7T BESINERNIRN LR TE KT D EH O
(1) BESMERNRNERO LNTE X, BN RFEARIE R EICRS LTS
SIERE NN EFRDO T BHIZOWT, WICK VBB ZRD L Z N TE D,

O HFHEWR: AfM34E10H48 (H) 178004

@ gk EFE5ICFELT,

@ RHGE  FHaH2XIEE (5 ERFORELHIED bDICRD,) 75

ZEICEVEET O b DTS,

(2) EMNRFEAFACRKFEEL, Sz koo &id, nM34F10H11H
(H) ETIZHBZRDI-F I LEmCL D RIET D,

8  AFLEHIEICxT 2 E R

(1) ZOMLBHAECHT2EMBIS 25AICBNTL, RICEVIEETHZ L,

O Wl Sf349H6H (H) »o8fM34F9H27H (H) £T, f&
TL55EEE. Lo tER, AR, EROGHEICET IS
BERICHETAHKRAZBRSHEHD IR0 04571 H 1 7THO0 045 % T
152k,

@ #® %k . EEsicFEL,

@ #HE: HBHEEAFRS, A=V IEE (65 EREORZELE’ED b DR
5.) ICEVIEETHZ &,

(2) ki (1) OEMICHT HEEE, BfM3FEIHA30H OR) £TITA—/LITTH

BT D,

9  AFLEORLMIRR X UG
(1) #RLHBR : AfM34F10A5H (k) 15K005ET,
(2) #®HEFF  EEs5ICFEL,



10 BHALO A W & O e
(1) BHFLEE:  SFM34F10H6H (K) 13304

(2) BIFLGET  © T980-8577 EIRIEUIENHFEXRFFE-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
FHEOEKBLRIGAIL, B T562 8, BEXILT 77 VI VI LD AFLITER
W,

(2)  FFALREIZY - o T, MLEBICE#S SN -GFICSZESEDN 1 0050 1 012
P T 282 A L-ef CHZARIC 1 PR OmERNH 5 & 1, £ Ok
AU BTl 0o THILIK &350 T, AFLEE, WHWEBLL OIS
BRUICROMBFEE CHOLNARFEEE THLINEZMDT, AL oA E
SO 1107701 0 0ITHET LA ALEICTKHT L2 L,

(3) ARLBITIEEIZ, FAIE LC2REIZREE T2,

12 AFLERREA: B OO PRAIE 4

(1)  MFLIRGES  SabR,

(2)  HfRaEe bk

13 LHEENREORL

(1)  AfLBIEE. #1EOALEORBICEE L, 21 B0 AFLEICTK I D AL
GRTKHG LTc THEENRELRINT 52 &,

(2) LHEANREORANIBHTHD2, FEHNAITRIRR, &, B, %%
O L, EERER, EAFESRR LK OEHRRICR D EEENE SHRT 5 2
Lo Fe, THEENREICL, M XXUIAFRIENCEFTA PN LFELZ ST D & &
BT AT 2 2 & (BPALY AT AL ) THEENRELZ BT 25542,

(3)  ESHETEENFREICOWTIL, BEYE (Zofhzaie,) itz R
WL END D, Flo, LEHNRENHIRGHEICEY T 2HEIT OO0 TR, Bgr
IMAEDEFE 3 21 2B 4 T HAMLE LT, JFAIE U OYE THFENRER
HEDMNLE BN LT 25600 5,

(4) #HESHETHEENREL LEIOSCAERBIZERICRHT I EB8H 5,

(5) THEENREZ, 2BMEL L TREZRDLLOTHY | ALK O EORE
FIEBEELDHHLOTIER,

14 BAAL

BIALIZ, B ALY AT ML VITHI 2 L L, AMLEBICBEBRORVEREZ LB



DETIT O,

7eE Ly ESERFIEANRALR FEEOREKGHE 215 T, ALBIMNMELIRIZ XD AFLEZTT
LA, LHEENREIERERE & ALELZ AN R EREORICANL T, RERHEROH
BHRICH 2 BHgAE L TR 2 &,

F7o. ALSINE DRI K 2 AFLEAT 5 G EITIE. HREIRIC & 2 AFLSINE 1 BA AL
VA= BN

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
7235 D L7z AFLIE ONC Bl 30 B 2 e OVBIIEBE A DI B W TR L2 S 55 A
FLIZBET D R FIER LT AFLIZIERY & U, LD AFLZAT o 1B A HALE & LT
B A I XEALRE Z 0 TH T,

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 R BHRAIRISE 2 0 SO HRRIZE SO TER S - TEl
¥ DORIROFEFAN TRARDAME 2 & > THIR AL ZAT o e B L BILE L T2, 221,
WAL & 72 D REF O MU L - TE, TOFIZL Y BEBNONRICHEE LTEIT
DIRINLNVBENRHDL EROLND L&, L, ZOFLERNEMET D2 L8N
ERBSIOMFEEZET L EREBINAH > THE LI AEY THL LEROONS L&
X, TEMES O R OFIHN O %2 > TAFL LIzthoE 0 9 HREOMs %2 6 > T
MLLIEEEZHEE LT D END D,

17 Bl T ER RIS O
ALZWRER ., COR I N SH|Z LV BLE T & O PR & O FALHER D FFEN
MERSNEHAITIE, BREBERNZEB3H D, 2B, K - 1 - BRREmRD TR
MG TR0 E GV E L TURRBINIGAEOMNE, HEEZEOEZREZILRD b,
JRRERIREARIC LY RO TRERNE AL E T 5561%, Lic4 (5) 2B
FHRHEETTZ L. D OYUYORLE T EHEMNE & R%ELL EoFZEE L2 hiXe o7
v,
18 HKIFEERR DL E

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

EARAER, FHRICESE 1IREUANICKL ) b LT 5,
20 FHEEHNLT



N R FE N FAL R FERE D D OBEFBIMERE D3 7200 LGB 7o B OB AR AR &
DHF, ERR7 (2) ORZE2ZG7-HOBANLERELCT7T A (LA, AR, E
ROWLA BT 2IEEE 3 RICHET 2B ZR< ) DNOERIZ XV ENRFEANK
JERFHEIIK LT, BEEORNLTEIT) 2 ENTE D, YHEHER IOV T,
MLUEHZESDNFREIT ).

O =HEHHE:AM3FE10H12H (K) 26FM34E10H20H0 (k) £T
YHEML/HET 2561, Lidlil (KR, AR, EROMRICEAT 5L
BESRITHATET DRAZRLS,) DIFF0 0D 1 THEO 0 ETITITH Z &,

© #RHGHIT AR OHEEERSLICET 5 Fhi%c s LEBHEOAFLIE, L 5 I
C.

21 BIEEREAFT L0 0RSER

FREESIZHELE,

22 Z0fh

(1) ZRHOFHEITEBWTHEMNT25HmAOCEEIT, AAELOAAREBEIZRD,

(2)  ALZIE I, BRSO L ORIIERRE () 2R/FE L. P IMAE
DR EESTT 52 L,

(3) FEEE TN B O A LG a s BV TiL, B4 E EREEEICES<
BAEILEIT) 2 &b D,

(4)  ALEE, EfR6 (1) oBEHIGRHE LB TE O E 2 Y% THEOHIFIC
BiETHZ L,



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
=




