NGRS

FAERT: (P & 1 S 8HE EPIKSUEREMGER I T3 268 D ARLA T IS < — i
FAZONTIE, BRIETICED L2 b ODIED, ZOAMLBAFICLI LD LTS,

NEH O ERK30FE11H26H
2 BN
ERLRFAEANRAERFH R AR Rk
3 LHMES
(1) THEx HIERTE () ebh 1 SRR ERKSIERMKER i T3
(2) THEGH EHRRMIETHHEEXAE2 -1 -1 FIERFHFHEN
(3) IH#fZ ATHFI, AEHEHMENICIN T, &0F 1 5o E ERIKUHEICHE S 22
HEIMER DR T 7 M F v U= ER T 7 OS2 AT O Ak i

THTHD,
¥, BETLPIK, BRI LFICOWTE, BIEEET L TET
b5,

(4) T #  FHK3143H29H (&) £T

(5) ARILFZBONTIE, BEROBHEPIAALEEZE ALY AT AZLEVITY, BT
AFLIE. SCEH RS B ALY 2T Lk — 52— (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
OB TRRINTNDHE IIRFEFAEE (B 2FEREE2 2 55) IZHED
TFAETFHBIBOR 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,)




- R T, R BB MR . AFEHERR LSRR

<R SUXBHE DRI - BrE SUXE  (ZERER IR O ST E R A H T LHFIZIR D)

- TF BT

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
O, Fl— D EHMEN 24 F TEHIT LI Z L 2R 5,

@ THEOEHBICKEOBNENECTGAEIEL, FLOOMHFEZ I 1E UELE 2K
OHEDET S,

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

@ BlE T E O FATLEANE AT BRI 2 & > TILE RO EH 1) 72 72 B fR
MUNETHDLDO T, EDFET/RT HZ LN TE DBFRERIEO T E2IRMT D2 &,
B, FOFURNZR SN2 WGEIIAFLIZBINTE AW End 5,

(6)  BPBINERKMHERPGEE CUT THEE Lo ,) KOS SINERiERE R (LA
T &R Evo,) ORHEEIRO B2 GBALOREE COMIMIC, BN RFEARL
RFNPOER LFEOFFARKIARDTEAF LFOHEZEE (CER1 841 H20H
T 1 7TCRIESE 3 4 5% SCEEREEGTR) (LT HEAE IR EEE] &0
9,) WHESIBAEILZZ T TN &,

(7)  AHUIZBIML LD T 2FDOHICLL FOREEOWT NI Y T HBEA RN
& EEIZHRY T 27O T X TR ERBEEEORRE LSO E Th 256 25
<olo

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

©  EARRER

KONWTIHMNICHEYT D _FHEOEE, L, TR &0~ EES
ST AE TN O TH 255 13RS,

(1) Hatbe F2toBRICH 556

(v) BEtZFR UL T2 FSRLEORBRRIZH 255

@  AMEfR

KONWTRMNICHEYT D _EHEOEE, 2120 (1) 2oL, &to—FnE
IESHIH TR T O TH 256 1T,

(1) —FHOSMOEEN, OO KE ZBICHKR TV DHIEE

(1) —FHOSOEEN, MG OSHOEM N ZBIZKR TV SI5E

@  ZOMAFLOEIEINHEFEEND RO LNDLGHE



Z O EFEOIQ LR LIS EARMBEBIUIARBERN H 5 LBO 6N 55

Ao

(8) EIRANICAKIE, SUEUTEEFBPIET 52 &,

(9) BELRFNG, FAMBNEENICRE 2 X 2R EE T ZNICET 550
E LT, R PERIELFENSOPEREFE N H Y . MRk L T\ 5
TRWZ &,

5 HYERSE

T980-8577 FE ) BERRIETEEXAFETH1IE L5

(P EERER)  [EINT R VE N ALK S s G i 2240 - e PR
K - SRR

(B %) 022-217-4946 (FAX) 022-217-4952

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

6 BEFSIER OMERSE

(1) ABEFOSMAGLEEIL LT AT L2HASNEREAETH L EARAT 720,
WITHG T 2 & Z AT, HEEHEROERZ R L, EN R FEARALR FEEF )
SELASNNER DF TIZOWTHERR &2 2 T 72T R B 7,

Eie4 (2) ORBEEZT TWRWE BRI 5 & 2 ATV HFEE KOS E
ERETLZ2ENTED, ZOHAICBWT, Eit4 (1) KO (3) 5 (9)
FTCICBIT HFEEHEZRMIZ L TN D & &L, BLORICEWT EfE4 (2) 2852
FHZWZ L TWD I LR LTHAFSMERDNHD Z L 2R T obD LT
%o UEEHERZZ T 2B DS T B 7-012iE, BLORHZBW T ERR4 (2)
I D EE A L O R T uEe B,

728, WIRE CICHFEELOER AR LA nEI NZBEHSIMES R 20 &R
DOHNTEHIL, RFEFIZSINTHZ ENTER,

O $RHYIR: P33 0FE12H6H (K 15H0045ET,

@ L EREsICFEL,

@ A BFFEROERORIITEF AL AT AL VITY, 72720, FiE
FOEKH &G TRAL L T 2561%, SRS~ T GEREES ORET
B|RELBDICIRD,) TH5Z &,

(2)  HFEEFBEER L IC I W IERT 2 2 &,

(3)  BERHI, WITEIT D L ZAITHEVWERT 5 2 &,

728, OORFED THEON THEE K QDR E T EDEHHE O THEOREERIZ O
UL, PRk 2 O FHEDIBED OB FEHE R OVE RO MHIR O B £ Tlo, LHENRTEML
SHELBFEATHND L DIZRY L2 2 &,

O i THEH
FFt4 (4) IZBIT &1 5 2 L 2l © & 2 [AFEO Lo fi T34 4 BIMAE



X2 T 52 L, BHTHRAED TEOM THEFEOHERIZ 1T LU,
© BoiE T E ORI
k4 (5) ITBIF2EMNRH L Z L2 HWCX HEE TEOHINE OB, LF
DR K O HFERFIC I 1T 2 At T OREFRILE & BIEAR 3 ICFed 2 2 &, Rl
D LHEORBROMEEIL LTI, ol BETEOHMNE & L CTHEE OIS
DG, TEORBRME OHFERICBIT 2M THEONEFRNELTH T HZ L TED,
Fo A0 EZEE L TER T EORE T EOHME & T 58AI2B VT,
O THEEKILLIZZ LICEVERE T EOHEZEET S LN TERLI 2o
EEIE. AL TIE ST, PEEEARIH LAE T, EHICYEPEEOR T T %
THZ 8, MOTHEEZFELLIZZ EICKVERETEOHENEARET HZ LN TE
BRI H D LT AL LG AICB VT, BAE EHEEEICE S BAER
EITHO DD,
@ ZBKEFEDOFL
QOOFFED THEOM THREE LTt Lz THIR RO ES EHELOTTH
L2 LHEONENHW CE 2 FHKEOEE) OFLARETLZ L, 2L, Y
FLEN, MEEANARRRIERREE 2 —0 [THEEEERYP—E 2 (COR
INS) | ITEEESNTWAHEAIZ, CORINSDORHIELY DG LEHEHTHHD
L, BYEOE L 2T D480,

(4)  BHSINEROMERIT, FHESFELOEROREHIROBZ 5 ->TITO b D& L,

ZOFRERITFER30FELI 2H1 4B ETICEFAMLY AT A (WRICK VB LS
Al | Ick BT S,

(5) Zofh

O REHIEROEROERR ORI RS RINE, SRIHEORMET 5,

@ HEHE NP EROERHE, BB O FeRBASMT 4 i | BB L
AN

® SN REEEROEENL, BRI,

@ RIS B R E U O LB A R OFHR IR D A,

® HFHEROEHCET S AbEE  ERES ISR L,

BB INERE Y2 & RO T 2%k 5 B O

(1) BRFRBIMEKRNRVERO DNTZEIT, ESLRFIEANRALR B ST LTS

SINEREIN TN EFROTZBHIZOWT, RICKVFHZRD L Z N TE 5,
O FEHHIR: FR304FE12H21H (&) 1 7HO0 0%
@ $Rk . EFEsiCHEL,
@ AL FE AR IEE (5 BEEORETLEK1 KDL BDIZRD,) T2
ZlickvETI b0 LT,

(2) HENRFPEARAERFEFI GHEZRO O E T3 14104 H (&)



FTICEIZ RO F I3 LEmIZL Y EIET 5,
8 AFLEHIFEICXT 5 EM
(1) ZOAMLEHEIHT2EMRH 255 ICBW L, RICEVEHTLZ &,
O FREHIM . ER3 01 1A260 (H) »HFHK304F12H13H (K
£T, FZT 5841, FRWEoLBEE, B, EROSHICHE
T OEAE IRICHET H2RAZBR<EHD IR0 04375 1 7O
O FETITITH Z &
@ & ik . EFEsIiCHEL,
@ G FHEAHEUIEE (5 BES ORELENED bDICRD,) +
HZEICEVIRET O bDET D,
(2) (1) OFEMICKT2EEETRO LB ERICK VEEICHT D,

O B FR30FET1I2H19H (OK) 26 F%304F12H21H (&) £T, (&
MR, AR, EROMBICET DEREFE SRICHET 2IKA ZER<) D I9KFO0 0
B 1 7RO 043 £ T,

9 AFLEOR IR & U5
(1) #EEHR : FE30412H25H (k) 15K005FET,
(2) #HEHT  ERs5ICFEL,
10 BAALO H R J O T4
(1) BAfLARE  : PR3 041 2H26H (K) 13K3 047
(2) BAFLEET  : T980-8577 HWIIMIETHFHEXAF_TH1IHFL S
[N RSB N H AL KR i ==
(3) Zofth D AL R KD BHF AL OPITIZ Y T2 - T, ESLRFIEANR
ARFHEFIZLVBEFBZMEEN D Z & DRI N T OEAH
EOHG LAEFSTHZ L,
11 AL S
(1) AfLEF, BrAATAICEVRET 2L, 2720, ENLRFEEARIER
FHEOKMGLGIZIGEIEL, F2 72028, BEXEIT7 77 v I VICE 2 AFLITR
OYANAN
(2)  HALREIZYS oo T, ARLEICERH SN SFICSFEAFD 1 0 0470 81241
VT L&A Lcefi CUZSHIC 1 FRMOmMERNH D & E1X. £ OuesH
UV T&8) &b > THILMME & T 50T, AFLE L, WAL OHLGHE
BUIR DB FEE THLINRBFERE TH L0 EMbT, AL - 22 0m 24
BD108501 0 0ICHYT HeMaE AMLEICTHET D2 &,
(3) AFRLBUTEHEIX, FAIE LC2EIZREL T2,
12 AFLERGEA: B ORI PRAE 4
(1)  AFLIRGE® bR,



(2) RGeS0k

13 LHEHEARFORH

(1) AL, 5 1 EIOAFLFEORTICER L, 21 B AFLEIZTEH I D AL
SEIKS LTz TRENRELRET 22 &,

(2)  ITHEENREORNIAHTH L2, HNRIIRER, K&, i, &8E%%
DN U, BEREORIR, AR K OV HRRICIR DL EAIE bR 5 2
Lo Fo, LHEENREIDE, M7 X3P RICERTA R LEL ZTHT D & &
HIZ AT 2 Z & (B ALY AT ALY TEENREZRZHET 258 %2R<.),

(3)  RESNTZLFEHENREIIONTIL, BRHEYE (2oMhEETe,) BHEZK
DL ENDD, Flo, LEBRNRENHIRFHEISEY T 258120 TE, B
MAELFHE 3 2H 1 254 T2 AME LT, FAIE L THE T HEENRER
MHEDAE S E T D560 H 5,

(4) HEHENE-TEENFREDT, LEIOSLAERGIZEESICRETLZ 0D 5,

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

14 BAtL

BAFLIZ., B AL AT MLV TH 2 &L L, ALEFBICBERO R VIE 2 L H &
b TITH,

7272 L ESLRFEANRILR FEEORKH 215 T, AFLSIEDHIC X 5 ARLEIT 9
BalZid, LEBRENIREIIREE & ALEZ AN EFE ORI AN T, RERE R OH
BRI 2 B A LTI 2 &,

Fio. ALBINEDHIC K D AFLEAT 5 BT, YifkIC X 2 ARLBINE XL
Wb H Tk,

1A H OBRFLICSE B EDRVRIZ L 5 ARLBINE L, BEALEZIT) 2ol
BICITHEALEZFRE LD L LTIV HE D,

15 AfLOES)

MMLAEIR LIZBHBINERK 720 E O LIz AL, BFEEXIERHORBOTRHE#Z L
7238 D U 72 AL ONZ BB 30 B 35 e OV 35 4 I D A2 38 W T LT S35
FLIZBET D SR MHIER Lo AFLITEERD & L, RO AFLA AT o 72 B 2 %ALE & LT
G T AL E A B 1T,

B, ENRFEARIERFHEIC LD BEHFSMEKRDOH L EHRINTZHE TH->T
b, BALOFFCB W T LR 4 1B 2 BHEORNE OIEBSFSINER D\ WEIZi%YS T
Do

16 T&ALE OWRIE FH 1L

[E SR FE N AR F 3 F B AR A S 2 0 SR D HRRITEE DUV TERL S 4L 72 T A

FEDOHIROFFHN THRARDAMAG & & > THRRANEAT oI HEEELE LT D, 2750,



Wk & 72 5 _REF O NS L - TE, ZOFIZL Y BFEEHNONEICHE S LT EIT
MIBRINRNBENNHDL EROLND L&, L, ZOFLEREZRET L2 LMA
ERBSIOMRFEZELT L ERDIBENMNHS TEHELLABEY THDL ERBDOLND & X
X, TEMES O R OEFHN O E > TAFL LItz D 5 HREoMikz > T
MLLIEEZENEFEETHZERH D,
17 B T B BRI O
WHLERER ., COR I N SEIZ XY ELE T & OB % O FLHRER O FIN
MR SNTHAITIE, BRHEZHITRVI R85, B, ik - BT « BRSO THr
MRGEE TR EGRNE LTERRINTEHGAEOIMNE, PFiEEOERZILRO b,
WRERRZRHBIC LY, ROESTRERNELZELE T 2581, Lidd (5) 1
FHEEZRTZ L, D OYPOBLE TERINE & A% EOFZRE LR2TULR 67
v,
18 HIEA R DR E
BEEAE (R) 12X, BREEZERT L2005,
19 St
ARSI, FRICESE 1EIDNICFA D bDET 5,
20 TR
ZHH L. LHEO B YR O TEMEHC W TR, TR ET 5D L35,
21 HEHFHLT
ENLRFENTAL R IR D D OFEHSIMERE D720 LGB T B O BN AR H
L2801, ERR7 (2) oRZE2ZF-EORA»GEFELTC7H (LMA, BEA, E
ROBBIZEET 2ERE 3RIHET 2IRH 2FR<,) DINOFEEIZ LY B RFIEAR
AERFHEFICR LT, BEHORINLTEIT) 2 ENTE D, YikHEEHLIT OV T,
ALEREB SN EFEHREIT I,
O FEHHIM: FER31F1IATH (H) 0¥ 31HF1HA16H (k) £T
VHERMEFFST 256, LA (HER, AER, EROKAICET HE
A 3 RICHET DIRA ZER<,) D90 04 H 1 7RO 043 ETITATH 2 &,
© UG R OHEEERLICET 2 FhEc s LEEHEOAFRIT, L5 I
C,
22 BEFWMEAFTL00REEA
R 5IZFEL,
23 ZOfth
(1) FHOFHEIIBWCEHT2EmAEET, AAELOHAEBERIZRD,
(2) AR, BB I DS L ORI E () 2R L., BFMAE
DFEESF T2 L,
(3) S ESUTERHOR B O E LI HAICB W T, BAE L E EEICES<



FBAFILEIT ) 2D 5,
(4)  %&ALEIZ. Eic6e (1) OBERHIFEHE L-RLE T EOHME 2 4% LHROHG5IC
RESDZ &,



ElIES

1. RAEHTHLERD NG E

WIRE DO EEF I —EAR SN TORWEE

WRE LT R EH TH LS 6

D THEOWNRETHLEE

HRTHLHE

WEREAZIFEI A RIT TOD 56 (B ALY AT LK
D LHEHENRENRHSN TOD5EEERS)

WIREDRFE TSRV E

D AFLBINE O 2 AFL AL THD5E

LT REFEDRIT TS

oy N

PREOTBD RIS

AALRR A UL A6 4 8 B SR S U IR A 7= L
TUVRWE S

3. WS RETHRWEENIRMAE
N4

fthd THEOWREDRMIN TGS

. FLHT REFIEIS 3055

o

FIEELIRODR DS G

FERML RO D DL

FEEEL TR D56

N B RN AL AL KIBIC 5 55

5. ZOMAELEE IR HERH DY

AN
=




HIRER G 1

WS INE RS MRS F G =
TH
IR AL
mOE ROk B o B
FET
P ST AL R
EH i

REH R4
ED

@
VRE30H1 1 H 26 BT TAEDH Y £ LI-gdb RS () &46F 1 S8R ERhiKik
Bl LHFIR DA SIMERRIC OV THER SN, TRROEHLZIRZ THELE

FILET,

. ENLRFAENFAC R FEA FB AR 6 2RO 7 ROBEICHE T 58 T
BRI NEIBAGR N & 5 8 O~ TH L FEEEEDONRRE LN OHRE TH 556 & bk

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

<), AFLAAEICFEHE T AR LFIR DG ELOZFEHE EEAL LI AFmIZE N T
BIE NS DR FES TRV E TR EHONRIZOWNWTCUIREE L HERWN L 2E

1. AALRRAAE
2. AFLFLEHE

72 6 B)DIZE W L i TIHE 4 5ealt L 7= F i
SEtH & AL L - E

76 (BDIZIE ® D HflTE D&k - fi L

1) 7o, ESLRFHENRALR R OK

MERE (RICHFEE DIEFT RO 5 X34 %

A ORALT N E 355813, #
9 2H) YT DUFLIT- TR I FER L T5,) 2L TRHT L Z L,

EEICIEE
SUEk LS BB 2 N2 -FTEDORME (3




BARARC 2
FIfED THEOE LR
214

Rr==3
TREL

PRk 2 OAEFELAREIS, JrRf & LCIEhk « BIENE T Lz,
s TE, BE. BeE iR, DRSSO R R
HTE SUTAE DRI < e ST UHE (ZEFHE AR O # s ST T & S T

DAY

meshngrs | LHEICRD)
- Ll TF (EREEEROMENRE & L ToOERKIT, HEREN 2
0% EDOGTEDLDIZIRS,) OHFNLRENLL O 1A EHT
5ok,
§ | T4
4
PR
T BEE4
i T35 7 (BBERTIRA - THHTAY4L)
TR HH
T Rk A A~ ¥Rk A H
ZUEERE | BUA LRI EA (&SR %)
£ | mmm
A
9
MG - P2
A (ni)
THEANE
CORINS %

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,




