NGRS

FALKREE (BB EEED 2 5 8 WF U SR B i T I26R 2 AMLAEIZHES < — g
ARZHONTIE, BRIERIZED 2 b DODIEN, TOAMLBEAFICLILIbD LT 5,

ANEH PR3 049 H10H
2 TR YL
ESRVAVNE SF-YNG B | NE < L S 1 NI 9

3 TS

(1) T=HEHA  HERT (BRE) B 2 588 8 BE% UuEak I T3

(2) THEGHT EHRIETEEXEREIT 1 — 1 ALK EBER SN

(3) THEME ARTHX, EEMAMENOEZR2 56 ka7 U — bk, #E9

T 1 PR CL EEELRAR 877 i, AEN[EAT 7,960 ni, dEEFE 826 ni)
D7~ 9 BEDONEBUEIZ S BN L FE21T 5 D TH D,

7, BT A BREM LEICOWTL, JIBREET S TETH
%,

(4) T #H  Fk31#E6H3H (H) £T

(5) ALFECBWTUL EBORHMOCAMLELZEF ALY AT HZEVITH, EFA
X, CERFEE T ALY AT AR — 22— (http://portal. ebid. mext. go. jp/top/)
DEFANFLY AT L LY | SCBRPAE - AFLOF AR R ONEH RIS &
T2, 72k, MAFLOBFEICE L TiX, HALR PG - BEERL -
BEPRRICRGERE (BXE ) ZBHLTITo b0 e T2,

4 BEBINEK

(1) ESZRPEAFACR PR FH IAAMAIEE 6 7ML OH 7 ROBUEITEY LN
ThoHZ Lk,

(2)  SCEHBRFEARICBT2E LHEICRD A, BULCHERO—RHSSINER OBEL
ZITTWDZ & (SHEAE R AFIERE 1 56 455) IS & BA T EH
WORNLTRRIN TV AHE UTRFFHAELE Bkl 2FE#RE 22 55) 128D
TFAEFHBIAOR N TRR SN TV EHFIZONTIE, FRBBOREEZ T 7214
WCEEZZ T e BBAFBINEE DB ZVN D),

(3) SHHEAKCESEFEATFHERBEOP L TRRIN TV DLEUIRFFHAERICK
SEFHAFHRBBORSL TN RENTWEE ((2) OFRELZZ T EEZHRL,)
TRWZ &,

(4) P2 OFFELIREIC, Joif & LCoErk « BIHENTE T Lo RO 25l 7= 3 [FfE L
Ofti LIERGZATH 2 &, (ERMEEROMRE L L TOERRKIT, HELER2 0%
U EDOHED S DIZIRD,)




- IR T, A WFERERR U XS SRk

< HE SUXBHE DRI T XSUE

- LHE « AR (R L5

R R L AR o TR, HERBE D O B 1 #8 EREOME THEB 2 A T2 Z &,

(5) 2 LHn LE M LT 2 & %L EoEKE2H T 5 FLHENE 2 4% L
FICHETRETE D Z &,

O WMTHEF25 1 0 k mPANXIZHALKFAFET 2B TN OE— TR L5
OWTIE, [Al—DOFEHEMEN 2 F TEHET L L 2RD D,

Q@ THEOEBIIXEOBRNENEUEEEIEL, ERROORHE AT 1 LA E 25k
OHEDET S,

@ FU#k LB OBIEEE - FREO T ERIRMNT 5 2 &,

@ FELE T E O FALENE ATREBEANE 12 & o TIREHER DO 1E 5 ) 72 7 F BIFR
MUETHHLOT, ZOFEWIRT D Z LN TE DEBRRRIEOEZIRMNT D Z &,
B, EOWTRNIR SN WIGEIIAFLIZSZIMTERNZ 03 H D,

(6)  BASINERMEEHES CLT THFEE] L)) KOBHFBINEKHERE R (UL
T &R v o,) ORRHEIRO B2 SBALOREE COWIMIZ, ENL KBS
RFEDN O R LEOFAZNR L a4 EILEOREZEHE (K184 1H20H
T 1 73RS 3 4 55 CEMERAEEE) (CIT HEAEILATEEE] &
Do) ICEDLIBAFLEZZ T TN &,

(7)  ERE3 (1) IR ULELHFIRDRFFELFOZFHE LYt E L EAE LS
IEAFEICBWTEEN & 2 R HEE TRV &,

(8)  AfLIZZIML L5 & T H5HOMICLL N DIEHEDWTINTEY T BB RN
& (BREIZREE T 28 O T N T EFERERONRRE LSO E ThH 256 25
<olo

B, LRROBENRDHLGEIC, FHRTHIEEARD D 2 & & B FEH T
fa & D2 Lid, BAIMAE LSS 1 5 R5 2HOBEIHEAT 2 O TIERN D
EICHETDHZ &,

ORI ¥N:[£3

KONWTIMNICHEYT D _FHEOEE, 2L, TR FE&tto N EES
I AE TN TR O TH 25 G 13BR L,

(1) Betbe F2thoBRICH 556

(1) BEtZFCL T 5 F2EREORBRRICH D2 5E

@  ARJEMR

KONWTIRMNICHEYT D _EHEOEE, 2120 (1) 2oL, &tto—FnE
IESHIH TR AT O TH 2 5HE 1R,

(1) —FHOSMOEEN, OO KE ZBICHKR TV DHEE



(1) —HOSOFEEN, Mt OSOEM AEBUIHR TV DLEHE
@  ZOMAFLOEIEINEEFEEND RO LNDGHE
Z Ofth EFROE@ & A LIS 2 EARBEBRXUIAMBEGRE RS 5 L RO D5
Ao

(9) EWRANICAKIE, SUEUTEETVPITET 5 2 &,

(10) BEH4/NG, BIFBNFEERNTRE &2 BT 2R EE L ZAUCET D H D
L LT, SR PARE LEEN S OPREFE R H D | Y1 L T 5 & T
RN b

5 WEIEHHFEOZEEF

(1) kg4 (7) o TEE3 (1) [ORLELHIRDIFHEBZEOZES] L1, &K
BT 5ETH D,

- (R A B R

(2)  Eit4 (7) O MYEZFEHE EEARE L IIAFmICB W TN & 5 a4
LiE, mOOXITOICHYTLHETH D,

O YUEZFEEORITERARED 1 00505 02BN E2H L, xZOH
EORED1 00505 0% B HHEE L TVDHERESR

Q@ HREFEOREHELZATHEENYEZAEOREEL AT LEELZ AT
DY AT D YRS

6 HHYERSE
T980-8577 = D) EHRIAETEFEXAFETH1IEL S
(P EERER)  [EINT R VE N ALK S 3 G i 2240 - PR
Ky - BEERLR
(8 &%) 022-217-4946 (FAX) 022-217-4952
(E-mail) s-keiri@grp.tohoku.ac.jp
T BESINERE OMERSE
(1)  ABEFOSNMALEIL L4 IBT 2HAMERERT 5 2 L AT 5720,
WITHG T 2 & AR, HEEHEROERZ RN L, BN RFEARALR FEEF )
SEASNNERE DAH TIZOWTHERR &2 2 T 72T iR B 7,

Fitd (2) OBEEZIT TORWNEBRIZEIT 2 & ZAITEVHFEEHEROEE
ERHTH2ZENTE S, ZOLAICBWT, Eitd (1) KO (3) 726 (10)
ETIHT HFEHATZ LTS & XL, FfLORFIZBNT ERE4 (2) 128175
FHEZWZ L TWD I LR LTHAFSMERDNHD Z L 2R T obD LT
%o MEERERR & 2 T - NS BINT D72, BFLORIcB W T it 4 (2)
I A EE AR L O TiuEe b,

728, WIRE CICHFEELOEE AR LA WEI NZBHSIMEE R 20 &R



DOHNTEHIL, RFEFITSINT 52 ENTERY,

O FRHYIE: PR3 04£9H20H (K 158005 ET,

@ L EiLelcFEL,

@ fEHFE FEELROCERORMITE ALY AT AL VT, 72720, BEH
DI &G TERARL E T 25613, REGIT RS OTEE (EEEE % 0N ETL ek
DEDLHDIZRD,) T2 &,

(2)  HFEEFBEER L IC I W ERT 2 2 &,
(3)  BERHE, KITEIT D L ZAITHEVWERT 5 2 &,
728, OORFED THEON T K OCQOELE T EDEHE O THEOREERIZ O
T, Pk 2 O FELIE DB FEE L OVE R ORI HIRO B £ Tlo, TENER LI
ELRBEATVDHDIZRYFEHEH TS Z L,
@ HiE TEAE
Ft4 (4) IZBIT &1 5D 2 L Al C & 2 [AFED Lo fin T34 4 BIMAE
X2 T 52 L, BHTHRAED TEOM CLHEFEOHERIZ 1T LU,
@ FliE T E OHM#E
it (5) BT 2EH1RH L5 Z L AW C& HEE TEOHME DG, LHF

DR K OHFERFIC I 1T 2 At T OREFRILE & BRI 3 ICRid 2 2 &, fidlld
D LHEORBROMEEIX LI TR, ok, BETEOHMNE & L CTHEEOBAHIE
DG, TEORBRME OHFERIZBIT 2M TFHEONEFRNELTH T HZ LB TED,

Fo, A0 EZEE L TER T EORE T EOHME & T 58AICB VT,
MOTHEEFL L LICLVEBETEOHME ZRET L N TE kol
EEIE. AL TIE ST, PEEEARIHLAEE T, EBICYEPEEOR T T %
TH 2L, MOTHEEZFELLIZZ EICKVERETEOEMEARET HZ LN TE
RN H D LT AL LG AICB VT, BAE EHEEEICE S BAER
EITHO LD D,

@ BREFEDEF L

OOFFED THEOM TIREE LTt Lz THIR RO ES O ELOTTH
L7 LHEONENHW CE 2 FHKEOEE) OFLAREET LI L, 2L, Y
LN, MEEAN R ARRRIERRE 2 —0 [THEEEERYP—E 2 (COR
INS) | IZEESNTWAHEAIZ, CORINSDORHHLYDE LEHEHTHHD
L, BREOCELERNT 2 0EIXR,

(4) BESINEKORMRIL, FEELOERORHBIROAZ > TITS bDE L, £
DOFEFRIT K3 04FE 9 H 2 8 HETITEF ALY AT & (BRIC KV HEE L2HEIE.
) 1Tk @Y D,
(5) Zofh
O HWHEELOEEOERLOIRHICHR L BT, BEEOAR LT 5,



@ EHEINTHEEROCERNL, BASINER OMBLUSMIIRHF W R L
720N,
@ RSN HFEEROEREL, IRAIL AW,
@ FRHEEIBRCAREICISIT D FEEE TG RO 22 U 2 R OFRZ TR D 20,
® HHEELCEHIET IMEDEE  ER6 I U,
8 HASINER NI EFRDT-FITRT D E i O
(1) BESMERD RN ERD B FIL, ENLRFEEAFALRFZEF I3 L THigr
SZINERE NN EFBOT-EHHBIZHOWT, RICKVFHZRDL Z N TE D,
@O FRHMIR : SFRK3 0FE10HS5H (&) 1 7KO0 0%
@ #HHYdE . keI,
@ AL HEHE AR TEE (5B EEORELHF1ED BDIZRD,) 752
LIZEVRET b D ET S,
(2) ENLRFEARIERFEHEFEL, SAEROONTE XL, FER30HFE10H15
A () E£CIHNZRDFICH LERICELDEET S,
9  AFLEBIEICRT 5 EM
(1) ZOALGBIEICKT2EMR S 2561280 TE, WICKVIHT L Z &,
O FEHHE: FEE30F9H10H (A) »H¥K304F9H27H (K) £T,
F24 55003, LiidiMo e, AR, BEROMHICET HIEHE
BEIRICHET HRBZBRSBHDO IO 0251 7THO 0N ET
IZAT95 2 &,
@ & Mk . EFEelClFL,
@ #’HGE . FHEAHEIEE (5 BES ORELENED bDICRD,) +
HZEICEVIRET O bDET D,
(2) (1) OEMICHT2EEETRO LB ERICK VEEICHT D,
O W PR3 041 0H3H (k) WOHFFK304F10H5H (&) T, (L
A, HREH, EROULAICET 2EMHE S KICHET KA ZBR<) ®9KE0 050
51 7K00%4FET,
10 AFLEF DS IR & O T
(1) #EHEHBR : FH30HF10H9H (k) 15F00FET,
(2) #HHEFT  EiEe6lCFEL,
11 BAALo BB K QNG AT
(1) BEALEEE : FRk30410H10H (K) 15H004%
(2) BAFLEET  : T980-8577 HWIIMUIETHFHEXAFE_TH1IHF1 S
[N RSB N AL KRR i ==
(3) Zofth D AL RIC KD BHF AL OPITIZ Y T2 o T, ESLRFIEANR
ARFHEFIZLVBEFBMEEN D Z & DRI N B OEAH



EOGLERSTHI L,

12 AFLFESE

(1)  ARLEX, BFALTATAICEVIEHT 2L, 2720, ENRFAEARIEKR
FHEOKMGELGIZIGEIEL, F2 72028, BEXEIT7 77 v I VICE 2 AFLITR
OYANAN

(2)  HALREIZYS oo T, ARLEICEEH SN SBICSFEAFED 1 0 0470 81244
VT L8E A Lcef CYUZSHIC 1 FRMOMENH D & & 1X. £ OuMes
UV CTE8) &b o THILMME & T 50T, AFLE L, WEB LK O HE
BUR DB FEE THLINRBFEERE TH L0 EMbT, AL - 2 0m 24
D1 0855010 0ITHYT Hefa AMLEICTET S &,

(3) ARLBITEEGL, FAIE LT 2EEZREL T2,

18 AFLERGEA: B OAI PR A4

(1)  AFLIRFE®  fabR,

(2)  FWRGEE W, (FMRERS ORESOIMIT, ENLRKFEANRALR PR R ) i
LR DA L IIRFEFESIE (AT FORHLSRIEELICET 514
M2 74 EEE1845) B2RBAHIHET HRAFFERLEZ VD)
DEEFEE b > TRIRFEEOMR 2D Z RN TE, A THEBITHRIRRERIC XL
HIRFEAE AT L, XUTBITIRAERBRZZR Ofifs 21T o 7o irid. RAORGEE 2 bR
2bDET5,),

14 LTHEHEARFORH

(1) AL, 5 1 EIOAFLEFEORTICEE L, & 1 B AFLEFIZEEH I D AL
SEIKS LTz TRENRELRET 22 &,

(2)  ITHEENREORNIAHTH L, HNRIIRER, K&, i, &8E%%
DN U, BEREORIR, AR K OV HRRICIR DIEERAIE bR 5 2
Lo Fo, LHEENREIL, M5 I RICERTA R LEL ZT#HT D & &
HIZ T2 Z & (B ALY AT ALY TEENREZRZHET255%2R<.),

(3)  RESNTZLFEHENREIIONTIL, BRHEYE (Z2oMhEETe,) BHEZKR
WL ENDD, o, LEBENRENHIRFHEICEY T 2581220 TE, B
MAELRE 3 2H 1 254 T2 AME LT, FAIE L THE T HEENRER
MHEDAE TS E T D560 H 5,

(4) HEHENE-TEENFREDL, LEIOSUAERGIZEESICRETLZ 0D 5,

(5)  LEHEAENREL ZBEREL L TREZRODLLDOTHY . ALLUEM Lok
FIFHEEAE LD HOTIEARN,

15 BAtL

BAALIZ, B ALY AT AL VITH 2 & L, AMLEBICBEROZRWEREZ T HRD

HTIT 9,



7272 Uy ESERFHEARAE R FEEORKF 2 15T, ALSINEDIRIZ L HALETT O 5
AL, THEENREITRERE & AFLEEZ AN RERE ORI AL T, ZERE RO ETE
(% & Bz L CIRHT 5 2 &,

F o, AMLSINE DHIZ L D AFLZAT 9 5 aI2id, M L 5 AFLSINE 1ZBHALIK IS
AV I

1A H OBFLICSE B EDRVRIZ L 5 ARLBINE L, BEALEZIT) 2 Lol
BICITHEALEZEFRE LD L LT HE D,

16 AfLOES)

AMLAE IR LIZBHBINERK 720 E O LIz AL, BHFEEXIERHORBOTRHE#Z L
7238 D U 7o AL ONZ IR 30 B 35 e OV 35 4 I D A2 38 T LT 55N
FLIZBIT 2 R FITER LI AFLIZEER) & U, IO AFLEZ AT oo F 2 RFLE L LTV
LA X IEALRE 2 B 19,

¥, ENRFPIEARIERFHEIZLOFESFSNEROH D FHAINTZETH-T
b, BIALOFFCB W T LR 4 1B 2B ORNE OIEBSFSINER D\ WEIZi%YS T
Do

17 TEALE OWRIE FH1E

[E SR FE N AR 3 B AR S 2 0 SR O HRRITEE DUV TERR S 4L 72 T A
FEDHIBRO N CTHRARDAMi#E & & > THR R AN EAT oI HEEZELE LT D, 2720,
WAL L 72 D _REFOAUME L > TE, TOFICL Y U ONFIHEA L7 EIT
MWIRENBRNBENN DD ERBOOND & &, L, TOFEERNEZHHET D2 LENAIE
BRHBIOKRFEZILT I ER2BENRH->TEHELLAWMYTHD EROLND & X3,
T E A& O il RO FEFHN O i & & > TAFL L7z D 5 HIiROMiks % & > TALL
LIcBEZENEFE LT H LR D,

18 Ao T BE BRI DR

WHLERER ., COR I N SHIZ XY ELE T & ORI % O FTHRER O FFN
R SINTHAITIE, BRZREILRWZ Enb 5, 2B, IR - BT - BRSO THRER
RGAE TR ARV E L TURRB INTHGE 0T, BEEEDOZER LR e,
REFRZZEBRIZR Y RSO HTRERNE LTS L2581%, Eit4 (5) ([ZBIF5
FHEZGGT2 L, D OYUYORE T EENE & AL EOF ZRE L2 T uide Heu,

19 ZHIEAERR O ERE
ARAE () 12X, BRFBLERT L0 LT 5,
20 STHAGAE
AREIE, FRICESE 1EIDNICIA D bDET 5,
21 TR
ZHFIT. TEOHIME O LTEMEHC W THLY. THE R E T 55D LT 5,
22 HEFHNLT



ENLRFENTALRZELE DD OFEHSIMERE D720 LB T B O BN AR H
LF1T, Ei8 (2) oEZE2Z-HOBA»LERELC7H (LA, HER, ER
DM BB T HERE 3 RICHET 2IKA ZBr< ) LINOERIC X0 ENRFEAFL
KFHFIZH LT, FEHORNTEIT) ZENTE D, YHEER IOV TE, A
FLEEREB RSN EEZITO.

O FEHMIM : FR30FET0HA1I6H (k) 2HFM30HFE1I0HA24H (k) £T
VHEMZFFST 500, Eilyif (LA, AR, EROWEIZET 2 EE
FIRICHET HIRAZERLS,) IR0 0D 1 THFO O L TITITH Z &,

@ RS R O R RILICB T 5 FtE 4 L BEHEO AFEIF, EiL6 2L,

23 BEFWMEAFT 220 0REEA

k6 IzF L,

24 ZOfth

(1)  FHOFHEIIBWCEHT2EmAEET, AAELOHAEBERIZRD,

(2)  AfLZER, BB IAE DS L ORI E () 2R L., BFmMAE
DFEESF T2 L,

(3) S E ST ERHOR B O E LI HA T8V T, BAE IR E EEIC LS <
BAEIEZITO 2203 D,

(4)  HALFIE, ERR7 (1) OBRHIEHE L7oEE TEOENTE 2 4% LFOBHIC
BlET 52 &,



ElIES

1. RAEH THLERDLNL G

WEREO R T —E RIS TR WS

%

W

AR EFLITERIR R EH THL LA

i

D THONRETHLEE

B CTHLHE

IR EBIZHEIN KIT TWBAEGE (B AL AT AIZ L
D THEBENRENMEHEIN WD EEFR)

WNIRENFFE TSRV

D AFLZINE ORRAAZ AFL, AL TWD5E

LT NEFEHBART TODE

oy N

WNEREBO AL NES

AFLFRBAE 38 4 @ B e RS- S E A - L
TWRWEEA

3. IAH RETRWEENIRMS
WA

O THEOWRENRMIN TV 5HE

LT N EHHITIRV D DD Y

o> &

RIEE LR DR DS 6

RIERTA RO L5 E

FEEEL RO D D56

NSO B RS AMLAEE KIBIC R 5 556

5. TOMASEH SUINMii 13555

AN
=




HIRER G 1

WS INEAS RS R &

TRk A
ERPNESFYN B NS
HoOoFE M OK & Ok B
S
P ST AL PR

REH KA @
FRE3 09 A1 0 AT TAEDH Y £ LA AL R (B B 2 5AF 8
A DE

i TR DBAFSINERIC OV THER SN2, TROEFHEABA THHELET
B, ESRFEANRALREF

Dy

|
TR AR MR R 6 2R L OV 7 ROKMUE IS ST 5 H T
RN & EARBRIUIARIBEN H 2 E N LALLM L L9 L LTnanZ & (BAR

"

RAMR T ANRIBR N & B B DT R THEFRBEERONKELINOHEKE TH LA %2
<), AFLAHEICEEHE T AR LFIR DR ELOZFEE EEAL LI AFmIZHB N T
BIE B DR ELS TRV E TR EHONRIZOWNWTCIREE L HERWN L 2E
BLET,

1. AFLFRAE

7RI EYD L LEBZEH L-EH
2. AFL#BHE

L7 Q)DITED B & OB - M LI 2 meH Lo Eim

) 72k, ERNZRFFHEANRALRFHF O R 245 THRAILT AL 755813, #

I

(R
FHEEFTE] (S0 S RO (T B O 55344 e R L 5 B e M 2 P T Db (3

9 2M) YT DUFLIT-TRIFHER LT 5H,) ZMATRET DS Z &,




GUEINE S2v

[FIfE O THONE T34
214

iy

PRk 2 0 4EFELARELD LCoEpk « SIERET Lz,

JLig &

DA

s R TR, A, WFREG R SRS R
< HrE ATSAE DR - B XTtkE
B A FIRCHERE N ‘
o TR : BEMRER R L3F (GLRIEEAORHKE & L ToEKEITX, HEL
BN20%LUEDLEDLDIZRS,) OFNLRER 2O 11
VL A B R
§ | T4
va
R
F | BEE4L
Jiti T3Pt (BRIE T IRA - THETAS4A)
E b SR ]
TH SRR A H H ~ Yk 4 H H
R RE BUR RN (HER %)
£ | mmmi
iR
E:3
G - P
BB (nd)
THEAR
CORINS %4

A (CORINS %) - fE




GUEINE SV

T (BEH) BINHEFOER - THER

24

B T E Sl B OE A - K4

OOH#diE OO OO

BRI L D8 - S0

(B) 28 T TEBE . (HUSE, ek s)
BT A B (UG, BaRE o)
B AT (UG, B TREE )

DRI JEHE B

THE4
%
e FIFEHE L
RO i}
it T PT (BRIENFIRA - THETAS4G)
eS|
TH SRk EES A H ~ A%, e A H
DEEATR EAEHEAE ., RIS
THEAR
CORINS %4LE ) - 4E
CORINS ~0 %6k i )
THE4
<
3 (o | R
B 5 .
TEORK|
FOR I
T
RIFELEHEITIHEA | H) RLEICEFTH01O0H OB NLH% A FHTEILA

TEDTOARTHIIEFETHE,




