NGRS

ALK (R¥E1) & v b 7 ABPER R SIE THFITER D AFLAFITHD < — g ATLIZ
ONTIE, BRIETIZED D bODIEN, ZOAMLAEHFCLD bD LT,

NEH PR3 08 A2 7H
2 FHHEYE
ESZRFEARILRFHE AR Rk

3 LEELE

(1) THEL  HTIER% (K1) &y F 7 AR FEdETE

(2) LTHEGHT KB AKRERRVERTCHET 2 1 4 5 — 2 BULKRFRVE 1 FIHEN

(3) THEMZE ATHFE, KE1FAMBEANICESW T, SRPERFEARO, BRELHIZE

DMt SR T~ DM ES K L OB L LI R#ER OB Y B2 L E21TH b
DTHD,

(4) T #  FHk30412H25H (k) £T

(5) ALFEZBNTL EEOREEIALELZEF AL AT LITLVITH, BFA
Fit, CEHRFEE BT ALY 2T LAk — A~2— (http://portal. ebid. mext. go. jp/top/)

DEFAMLY AT HZED | SCHERFE B ALOR AR EH LIS &
T2, 72k, MAFLOBFEICE L TiX, HALR PG mARL - BEERA -
BEPRRICRGERE (BXE ) ZHLTITo b0 e T2,

4 BEBINERK

(1) ERZRFEANRACRF R FB A 6 SO 7 ROBEITHEY LRnE
ThbHZ L,

(2) SCHBPACBT 85 N LHEIHRL B, CUIDEMRO—EFHS MG D
WEEZZITTNWDZ L (A (Pl 4FEMRFE 1 5 45) ICERSETHATF
X BHAAD NI TR SN TV D E IR FTAE CF 1 2448 E/#E 2 2 55)
(IS E FATRHIBEO BN TR R SN TNDHFIZONTE, TRBIAORE %%
FT-BICEFEELZ T - RBFBINEE DB ZN D),

(3)  SHEABICESEHATRHBO RN TR IN TV D E UTREFFAEEICHE
SEFHAFHEBBORSL TR RSN TWEE ((2) OFRBELEZZ T -EEZHRL,)
TRWZ &,

(4) P2 OFFELIREIC, Joif & LCoErk « BIHENTE T Lo RO B2 572 3[R L
Ol LHEEA AT D 2 L, EREEERORERE & L TOERIL, HEHEN2 0%
PLEDOSAEDEDIZIRD,)

- EEY), TAEWM O ERTR L
AR ILFEERARCH > T, BRED > b 1N Lol TEEEFTHZ L,




(5)

(6)

(7)

(8)

2 AR A PR T N L AL, EOBR A AT D ETHEINE 2 45k L
ICEECTRETE D 2 &,

O METHFH»S 1 0 k mBHNOBRE X THFIZONTIE, [F—OELHIRTEN 2

FECEHT L LEBD D,

@ THEOEHBICKEOBNENECTGAEIEL, ELOOMHFEZ I 1E UALE 2K

OHEDET S,

@ FU#k LB OBIGE - FREO T EIRMNT 5 2 &,

@ BlE T E O FATEANE AT BRI E 2 & > TILE RO EH 1) 72 7 B R
MUETHHLOT, ZOFEWIRT D Z LN TE DEBRRIEOEZIRMNT D Z &,
B, EOWIRNIR SN WIGEIIAFLIZSZINTERNZ 03 H D,

A SINEHHER RS CUT THEEE] &V )H,) RUEBHSIMEsHEREE (DL
T &R v o,) ORRHEIEO B2 SBALOREE COMIMIZ, ENLRKEEARL
RFENOER LFOHFATRNARDIEAF LFOHEZSE Pkl 841 H20H
T 1 7RSS 3 4 55 CEMERAEEE) (CIT HEAEILAEEE] &
9.) WHESIEAEILEZZ T TN &,

EFE3 (1) IR LI LR DRI ZEH T OZFEE T YUEZFtHE L EARE LS
IEIAFmCBWTHEHERD DERERT TR &,

ALIZBINML &L 95 LT 2B ORI T OEEDONFTNNITEZ LT HBHER 202
& (BREIZRE T 28 O T N THEFERERONRRE LSO E ThH 256 25
<o)

B, LRROBERHLGEIC, FHRTIEEARD D T & & B FEH T
fea & D2 Lid, BAIMAEDEE 1 5R5 2HOBEIHEAT 2 O TIERN D
LICHETDHZ L,

EAPAGR

KONWTIMNICHEYT D _FHEOEE, 2L, TR &0~ EES
I AE TN TR O TH 25 G 13BR L,

(1) Bethe F2toBRICH 556

(v) BEtZFRUCL T2 F2RLEORBRKRIZH D56

INGDIEIED

KONWTIMNICHEYT D _EHEOEE, 2120 (1) 2oL, &to—FHnE
IESHIHAEFRP AT O TH D HE TR,

(1) —FHOSMOEEN, OO KE ZBICHKRTHDHEE

(1) —FHOSOEEN, MhhOStOFEM N EBIZKNRD TV LGS

ZOMAFLDOHEESNHEIND LRDOLNLLGE

Z O EFROIIO &R LS5 EARBEGRUIIARNBERE H 2 LRO LN

AN
o



(9) BRI ABIRICARNE . SOEXIXEERBFET 52 &,

(10) BEH4/NG, BIFBNFEERNTRE &2 BT 2R EE L ZAUTET D H D
& LT, SR PARE LEEN S OPREFE R H VD | YaREBIkE L T\ HE T
RN b

5 WElEHHFEOZEEF

(1) Ekig4 (7) o TEE3 (1) [ORLELHIRDIFHEBZEOZES ] 1T, K
BT 5ETH D,

R

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

O YHEZFEEORITERARED 1 00505 0 2B o226 L, xZOH
EOMED1 00505 0%BRHHEE L TWDHERESR

Q@ HREEFEOREHELZATHEENYEZAEOREEL AT LEELZ AT
DRI D YRR S

6 HHYERSE
T980-8577 = ) EHRIAETEFEXAFE_TH1IEL S
(P EERER)  [EINT R VE N AL R S s G i 2240 - e PR
K - SRR
(8 &%) 022-217-4946 (FAX) 022-217-4952
(E-mail) s-keiri@grp.tohoku.ac.jp
T BEASINERE O MRS
(1)  ABEFOSNMALEIL LR 4 IBT 2HASMEREHT 52 L AT 5720,
WITHG T 2 & Z AT, HEEHEROERZ R L, BN R FEARALR P B F )
SELASNNER DF BIZOWTHERR &2 2 T 72T iR B 7,

Eit4 (2) OBEEZZITTORWNEBRIZEIT 2 & ZAITEWVHFEEROEE
ERHTH2ZENTE S, ZOHAICBWT, Eitd (1) KO (3) 726 (10)
ETIHT HFEHATZ LTS & XL, BfLoRRIZBWNT ERE4 (2) 128175
FHEZWZ L TWD I LR LTHAFBMERDNHD Z L 2R TobD LT
%o MEERERR & 2 T - NS BINT DD, BFLoFRIcB W T EiE4 (2)
I D EE AR L O iuEe b,

728, HIRE CICHFEELOEE AR LA nEI NZBHSIMES R0 &R
DOHNTEHIL, RFEFIZSINT 5T ENTER,

O FEHHIR: FRK3O0FEIHAG6H (K) 15K000FET,
@ L EiLelcFELL,
@ FEHFE: FHEEROERORMTIEF AL AT AL VIT, 72720, BIEH



DI &G TERARL E T 25613, REG T ~FFS AT#E (EEEE % 0N EL ek
DIEDHBDIZRD,) 52 &,
(2)  HEEEIRHES LIV ERT D 2 L,
(3)  &ERHI, WITEIT D L ZAITHEWERT S 2 &,
723, OOFRFED THEOJE TER K CQDBLE T E DHINE O THEORERIZ OV
T, Pk 2 O FEELIE DB FEE L G RO R IR O B £ Tlo, THENER LI
ELBFEATHNDHDIZRY LT 5 Z &,
@ HiE TEAE
FFt4 (4) IZBIT2E1 D5 2 L Al C & 2 [AFED Lo fin T34 4 BIAE
X2 T 5L, BHTHRAED TEOM CLHEEOHERIZ 1T LU,
@ FliE T E OB #E
k4 (5) ITBIF2EMNRH L Z & A2 HWCX HEE TEOHEINE OM, LF
DR K O HFERFIC I 1T 2 At T OREFRILE & BRI 3 ICFid 2 2 &, fidlld
D LHEORBROMEEIX LI TR, ok, BETEOHMNE & U CTHEE OIS
DG, TEORBRME OHFERICBIT 2M TFHEONLEFRNELTLHTHZ LB TED,
Fo A0 EZEE L TER T EORE T EOHME & T 58AICB VT,
MOTHEEFL L LICEVEBETEOHME ZRET L N TE kol
EEIE. AL TIE ST, PEEEARIH LB, EBICYEPEEOR T T %
TH 2L, MOTHEEZFELLIZZ EICKVERETEOENEARET HZ LN TE
RO HE D ST AL LA ICB W TIE, a4 s kR EEICE S < i1k
EITHO LB D,
@ BKEFEDE L
QOOFFED THEOM TIREE LTt Lz THIR RO ES O ELOTTH
L7 LHEONENHW CE 2 FHREOEE) OFLA#REET LI L, 2L, Y
FLEN, MEEAN A ARRRIERREE 2 —0 [THEEEERYP—E 2 (COR
INS) | ITEESNTWAHEAIZ, CORINSDOREHLYDE L EHEHTHHD
&L, BREOG L AT 208 T2,
(4) BESINEKOMRIL, FFEELOERORHBIBOAZ > TITS bD L L, £
DOFEFRIT K3 0F 9 H 1 3 HETITEF ALY AT & (BRIC XV FEE LI2SGEIE.
) IC L EEmT 5,
(5) Zoft
O HEELOCEROERLORRTICHR L EAIL, ZIEEOAaH LTS,
@ EHINTHEERCERNT, BASINER OMEBLUSMIIRHF W i L
7200,
@ RS NTHFEEROERL, IRAIL AW,
@ HRINHIBRCABEIC I T 5 HEEEUTE RO 2 LR 2 L OFHRHIEEE D 720,



® HHEELCERHIET IMEDEE  ER6 I U,
8 WMASINER NI EFROT-FITRT D E i OFL Y
(1)  BESMERDRNERD BRFIE, ENLRFHEAFALKRFZEF I3 L THigr
SZINERE NIV EFBOT-BHHBIZHOWNWT, RICKVFHZRD L Z N TE D,

O FRHMIR : SERR30FE9IHA21H (&) 1 7KO00%5

@ #HYd . keI,

@ A HEH AR TEE (5B EEORELHF1EDL BDIZRD,) 752
LIZXVIEHT b ET D,

(2) ENERFEAFEAERFEEL, SiZRkObN e &%, FR30F10H 1 H
(H) £ ZRDIH K LEmCELVEIET D,
9  AfLEEIEICRT 5 EM
(1) ZOAMLFEHECHT2EMRH 255 ICBW L, RICEVEHTLZ &,
O fRHWIM . SER3048H27H () B3 04F9A13H (K) £T,
F27 25603, Lo, HER ., EROUHIZET 215
HEIRICHET HRBEZBRSBHDO IR0 04025 1 7THO 04 ET
(A7 2 &,
@ & Mk . EFEEelZFEL,
@ HHE: FEHEZFFSOIEE (H5BESORETLHEIEDL bOICRD,) T
HZEICEVEMT IV DET D, 75, BETOKE ST
IFA =KV RET 2R TE S,
(2) (1) OFEMICHT2EEETRO LB ERICKVEEICHT D,

O #M PR3 04£9HA19H (k) »OFEK304E9H21H (&) T, (L
A, HREH, EROULAIZET H2EMHE S KICHET KA ZBR<) ®9KE0 000
5170 0SET, ok, HEEHELZREN LA TOSHICA =T LY RIEEL %
(EERSD

10 AFLEFOFEH IR & O T

(1) #2HMIER : F304F9H25H (k) 15K005ET,
(2) #HHEFT  EiEe6lcFEL,

11 BEAL B R O TS

(1) BHALAKE @ F30HF9H26H (k) 1 0KFO0 045

(2) BAALEGAET  :© T980-8577 EIEAMIETHFEXAFE TH1IH1 =
BN YN B NS T 4 =
(3) =it D AR R X DAL OBITIC Y 72 - Tk, B KFREAH

JE R k0 BEABIERKRR S 5 = & BRSSO
BOTLERBT S L,
12 AHLGE%



(1)  ARLEX, BFALTCATAICEVEHT L2, 2720, ENRFEARIEKR
FHEORKSZGIGEIEL, FEOTEE GERBEESORETERNE D b OIZR
%) THT &,

(2)  HALREIZY oo T, ARLEICERH SN2 AFICSFAFD 1 0 0470 81244
VT L8E A Lcef CYUZSHIC 1 FRMOMENH D & &1X. £ OuekH
UV TE8) &b > THILME & T 50T, AFLE L, WHWEB LK OHGHE
BUIR DB FEE CTHLNRBFER TH L0 EMbT . AL - 22 0m 24
D1 0855010 0ITHYT Defa AMLEICTHET S Z &,

(3) ARLBITEEE, FAIE LT 2EEZREL T2,

18 AFLERGEA: B O PRAE 4

(1)  AFLIRFE®  fabR,

(2)  FWRGEe W, (AMRERS ORESOIMIT, ENLRKFEANRALR PR R ) i
F LR DL L IR FESE (RETHORHASRAEEEICET 514
M2 74 EEE1845) B2RBAHIHET HRAEFERLEZ VD)
DEEFEE b > TRIRFEEOMTRN 2D Z RN TE, A THEBITHRIRERIC XL
HUIRFEAE AT L, XUTBITIRAERBRZZR OFifS 21T o o it ARG 2 bR
2bDET5,),

14 THEBNREORM

(1) AL X, 5 1 EIOAFLEFEORTICER L, 5 1 B AFLEIZE#H I D AL
SEIKS LTz TRENRELRET 22 &,

(2)  ITHEENREORNIAHTH L2, HNRIIRER, K&, i, &8E%%
DN U, BEREORIR, ARSI K OV HRRICIR DL EAIE bR 5 2
Lo Fo, LHEENREIDL, M5 X3P RICERTA R LEL ZTHT D & &
HIZ AT 2 Z & (B ALY AT ALY TEENREZRZHT 255 %2kR<.),

(3)  RESNTZLFEHENREIIONTIL, BRHEYE (2oMBhEETe,) BHEZ K
LT ENDD, o, LEBENRENHIRFHEICE YT 2581220 TE, B
IAFEDGHE 3 281 2 BIZ# 4T 5 AMLE LT, JFAIE L CYRE THENRER
HEDALE TS T 25601 H D,

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

(5)  LEHEAENREI ZEREL L TREZRODLBDOTHY . ALLUEM Lok
FIEBEELDLOTIER,

15 BAtL

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

HTIT I,

7272 Uy ESERFHEARAE R FEEORKF 215 T, ALSINEDIRKIZ L HAFLETT O 5

AL, THEENREIIRERE & AFLEEZ AN RE R ORI AL T, ZERE R O 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) 2ol
BIITHEALEZFRE LD L LTV HE D,

16 AfLOES)

AMMLAE IR LI BHBINERK 720 E O Lo AL, BHFEEXIERHORBOTHEZ L
723 D U 72 AL ONZ iR A 30 B 35 R OV 35 4 I DA 2 38 T LT 55
FLIZBIT 2 RMFITER LI AFLIZEER) & U, BOID AL EZ AT oo F 2 RFLE L LTV
BB X EALRE 2 B 19,

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

17 EALE OWRIE FH1E

[E SR FE N AR 3 F B AR RIS 2 0 SR D HRRITEE DUV TERL S L7z T A
FEDHIBRO N CTHRARDAMiAG & & > THR R AN EAT oI HEEZELE LT D, 2750,
WAL L 72 D _REFOAUIE L > TE, TOFICL Y U ONFIHEA L7 EIT
MIRENBRNBENN DD EHOOND & &, L, TOFEERNEZHET D2 LENAIE
BRHBIOKRFEZIL T R 2BENRH-> TEHELLAMYTHD EROLND & X3,
T EARE O I RO N O 2 & > TAFL L7tz D 5 HEIKOMik %2 > TALL
LIcBEZENFE LT H LR D,

18 Ao T BE BRI DR
WHLERER ., COR I N SHIZ XY ELE T & ORI % O FLHRER O FIN
R S NTHAITIE, BRZREILRWZ Enb b, 2B, IR - BT - IR THRER
RGETRUERRWE L TURRBINTHE 0T, BEEEDOZER LR e,
REFRZZEBRIZR Y RO TRERNE LTS L2581%, Lit4 (5) [ZBIF5
FHEZGGT2 L, D OYUYORE T EEINE & AL EOF ZRE L2 T uide Heu,
19 ZHIEA RO ERE

ARAE () 12X, BRFBLERT 260 LT 5,
20 STHAGAE

ARSI, FRICESE 1EIDNICFA D bDET 5,
21 HEFHNLT

ENLRFHENTAL R IR D D OFEHSIMERE D720 RO T B O BN AR H
LF1T, EiL8 (2) oEZE2Z-HOBA»LEELC7H (LA, HER, ER
OB DIEHER 3 RICHET H2IKRA 2R <) DINOEFHEIZ LY ESZRFHEAR
RFEFFEICH LT, BEFORNTEIT) 2N TE D, YEHHEHERLIZONTEL, A



FLEEREB RN EEZITO.

O FRHMIM - ERRB30FET0H2H (k) 2HFM30HFETI0AT1IH (K) £T
VHEMZFFST 5500, Eiiyifl (LA, AR, EROWEIZET 2 EE
FIRICHET HIRAZERLS,) IR0 0 H 1 THFO 0L TITITH Z &,

@ RS R O F R RALICB T 5 Bt 4 L BEHEO AFEI, EiL6 2L,

22 BEFHMEAFTL200REEA

k6 IzF L,

23 ZOfth

(1) FHOFEEIIBWCEHT2EmAEET, AAELOHAEBERIZRD,

(2)  AfLZER, BB IAE DS L OBIIERRE () 2R L., BFMAE
Y Tl 5 R A R

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

(4)  HALFIE, ERR7 (1) OBRHIGEHE L7-EE TE OIS 2 4% LFOBYIC
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

L2 IR RS RS R B
ERSN S IN E P
BOF MK 2

TR
R

S
P ST AL PR

REH KA

@
FRE3 08 A 2 7 A TAEDH Y £ L-HAERY: CR¥E1) Ay b7 AR RS
ETHFIRDBFZIMERICOVWTHEES N, TROFHEABA THHELET,
B, ESRFEANRALR T

FILET,

X
FHF B IAANAE 6 S L OV 7 ROHEICHEY T HH T
7%
BALR X ARIBIR D B 58 DT X TR ILFERERDONRERHZ DI OERE TH 256 &bk

N & BABRSUIARBERS H 2 BN UFEAIISIL L S E LT RN & (B

<), AFLAAEICFEEHE T AR LFIR DR ELOZFEH EEAL LI AFmIZHB W T
BIE NS DR FES TRV E TR EHONRIZOWNWTCIREE L HERWN L 2E

1. AALRRAAE
2. AFLFLEHE

72 7 B)DIZE W L i TIEHE A Fealt L 7= F i

FL 7 Q)DITED % i & OB - M LI 2 meH Lo Eim

) 723, ERNZRFPHENRAERFEFORKHE 275 THRAL T AL 755613, #

el

— \}i 1%

-

MEE (RICHFEE OERT R O 5 X340 P8 2 fLdl U 5 E e 2 A T2FrE OFke: (3
92M) HATDIUFLZIT-TRIFEF LT D) 2 TRINT D Z &,




B 2
[FIfE O THONE T34

24

PRk 2 OAEFELAREIS, JrRf & LCIEhk « BIENE T Lz,
S, TAEWOMERME T GEREEAOHKE L L TOEH

DA

BB I
HFBIEIE | et 2 0 %L OB A b OIS, ) O k%
Lo 1 iE#THZ L,
§ | T4
4,
%
L e
ETHTT | GREIFRg - ITR4)
4
T4 Ve £ A H ~ Tk 4 A H
SR | Wik ERASE (HEHRE %)
£ | mmmi
i
5
M - g
L (nd)
TEAR
CORINS &g

A (CORINS %) - fE




GUEINE SV
T (BEH) BINHEFOER - THER

e gaw 2
Bl & P EHTE ONEEER - K4 OOHEdE OO OO
ESIZ L DER - 0 (B) 2 it sl TR (RS, ek )
PR RS (BUSAE. B 5)
RPN TR (BUSAE, B TREE )
TEA4
oo
o FIFEHE L
o0 B j
it T PT (BRIENFIRA - THETAS4G)
eS|
TH SRk EES A H ~ A%, e A H
EF Nk EAEHEAE ., RIS
THEAR
CORINS %45 52 - 4
CORINS ~ %5k i IR )
TE4
<
3 (o | R
BT 51 T
THEOM|
FOR I
DEFATSR
RIFELEHEITIHEA | H) RLEICEFTH01O0H OB NLH% A FHTEILA
DRI E: TIEDTZOARTFIHEFETHE,




