AL

ALK (FEEIL 1) WBKER TS558 A L itE-MERIE T35 0% D5 AFLAB I
DL P ALIZ OV TIE, BMRIESICED D2 HODIEN, ZOAFLFHEICLD LD
k‘a‘éo

ANEBR PR3 0FE6A20H
2 TN

ENLRFEAFALRF S R 2k
3 LHEE

(1)
(2)
(3)

(4)
(5)

THE4  #AERT (L) MRS 70 b L SUERERiF L
TEHEGH EWRMIETHEEKREFHEGS — 6 ALK HEEWL 1 HIHEA
THFEE ARTHE, HFHEWL 1 FHENOMEXEMRE L otE @iz 2V —1h
. 2 BEEE, ERERE 2,712 m) OEFLLIZ b A L OSUEITHE D B
R LETH D,
¥, BE T AR, BRI LI OWTIE, BIERET L TET
»D,
T #  Fk30FE12H21H (&) T
ALHFIZBNTT, BRORELICALEZEF AL AT LZEVITH, &
ALIL, SCHRMRAE ALY AT Ll — A~3— (http://portal. ebid. mext. go. jp/top/)
DEFAMLY AT KLY TR EEE T AFLOF R & OGRS &
179, 72k, MAFLOBFEICE LTI, HALR PR E AR - B 5K) -
BEPRRICARGERE (BB H) 24EHLTIT2 b0 &7 5,

4 BEABINER

(1)

(2)

(3)

(4)

[ S RFHENFAL IR P2 BRI AR 6 S e OV 7 SR OBUEITRE Y L7
ThdHI L,

SRR IR 8 THITHED AL B UL CERO R FBINER DRIE %
ZTTWD L (SFEEAE CE 1 4FEMHE 1 5 45) ICESEHAFR XM
RO TRRINTWLE UIRFFHAELE (Bl 2FEFRE 22 55) (2D
EHAEFHFMOR L TR R STV DFIZOWNTIL, FHRBHEOIRE & 51T 7=
BB Z T e RS SIMEE OB EZ VI ,),

EAEF AR S E A TRMMB OB TRREN TV DHE UTRFEFARKICHE
SEHAETREBBOPNL TR 2SN TWEE ((2) OFHREEZIT-EFEZRL,)
ThHRWZ &,

Rk 2 OMEEELIRRIZ, Jeaf & L TRk » BIEDSE T L7k OB 4y 7= 4 IRl Fl L=
Oln TIEE AT 5 2 &, (GLRMEEROHERE & L TOFEFIL, HELEN2 0%



LLEDOSAED L DIZIRD,)

< R XATSHE DR ¢ HE Tk s
- LA BERRGER N L5
18 o R LR A ZERIC & > TiE, HRB D 9 B 14N LR LHEEZ AT 5 Z &,

(5) 2 Ll TP LT 2 & RI%EL Lo 2 H 3 5 FEHENE 2 4% 1
FICHTTRETE S L,

O JETHF2H 1 0 k mEANUIHALKRFZDRET HIIE TN O[FR— TR T 9
DWTIE, Fl—OFEHMEN 2 TEBT L Z L2005,

@ LHEROEBICEORNENA Chait, ERROORE A2 1 LELE 2 K
DHELDET D,

@ FU#l L7oEROBIKIE - RIFED T EIRMNT 5 Z &,

@ FEE T E O ETEATE LB 12 & o TIXE R DD TE 1 7278 A BIfR
NDULETHDLDO T, ZDEEWRT H I ENTE HRERRBEEO T L IRMTT D2 &,
k. TOPRNB 2 SN2 WEGEIZIAFLIZSZINTE 202 b 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 73CRHEEE 3 4 55 CHBERREEENE) (LU R4S LS EEE ) L
Io) IESIHRAEILEZZIT THRNT &,

(7)  AHLIZZINL &9 & T 2FDOBITLL T OIEEDWTILNTEEYS T 2 BRA 720 2
& GEEICY T 2E 0T R CREREERORIE LI DR A TH 256 25
<o)o

7k, FROBENRHLIGAEIC, FERTLIEEZRD D Z &2 B Y FH [ CFE
Ea s Lk, BEMAELESE 1 5485 2HEOBEICEAT 2 b0 TIERN D
LICHETDHZ &,
O  EARRE&%
WONWTNDNCEEY T D FDOEE, 2P L, TSI T80 —FREIES
HTHEATHRI TP ORETH DB 51FERL,
(1) Batts F2HoBRICH 556
(m) Btz UL T2 7F2thRELOBERICH 555
@  AMBR
WONWTNDNCEEY T D FDEHE, 2L (1) 1220 TE, 20— JinHE
EESH AT TP AT O TH 2 HE 13RS,
(1) —HORHEOZEEN, T O2t0/EZFITHFRR TV EHEA
(1) —FHOSOHEAN, hFOROEM AN ZBIRR T HIEE



@ XOMANLOBEIESBEESND LBOLNDHE
Z O EFEOIIO & FHR L5 2 BABRUI ARBERE H 5 LB 655

o>

(8) EIIRANICAKIE, SUEUTEEMBITET S Z &,

(9) ZEMF/ME, BAMBNEEIICRE & T 2 B3R EE T T 550
& LT, B PERIELEEND OPEREGE N H Y . MRk L T\ 52
TRWZ &,

5 MR

T980-8577 = ) EHRLETHEXAFETH1IHL S

(FLYERRER)  [E ST R FE AN B AL R Ma s S E RS2 - B
T « SRR

(8 &%)  022-217-4946 (FAX) 022-217-4952

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

6 BPESINER OMRSE

(1) ABEFOSMAHLEIL L4 BT 2HASNEREGTHZ LT 5729,
WIZHGT D & ZAITHEV, HEEE R OER A L, B R FE AR ALK B )
5B ASNERE DA MIZ DN CTHERRZ Z T 2T TR B 72,

Eitd (2) ORBEEZZIT TWRWELRIZHEIT D & ATV HFEE K OV R
ZRHTHZENTE D, ZOHAITBNT, Eid (1) KO (3) 75 (9)
FTIBIT 2 FHEAW I LTS & &, Lo’z T Rit4 (2) 125
FHAMIZ L TWD I E AL LTHRASMEREH D Z L 2T 500D & T
Do MR Z T B RPN T 5720121, BALORFIZEB W T Eft4 (2)
(AT DEIE A 72 L TR i 7 57220,

728, WIBRE CICHFEER OER AN L2 WE W NIHERSINERE D 720 L3R
DOHNTEEHX, ABEFICSINT D ENTER,

O $RHEIR : 3 04#E7HA3H (k) 15H000FET,

@ L FERS5ICHET,

@ #HFE  BEEROCERORMITE AL AT ACEVITY, 2L, ik
B O G TRAL E T 25613, BEGIT 2 ATHE (FREEESE ORI ET
R D BOICIRD,) 752 &,

(2)  HWFEEEIBREER LICE 0 ERT2 2 &,

(3)  BRHI. WIZEIT D L ZAITHEVERT 5 2 &

7%, OOFRFED THFEOHE TEFH K CQDRLE T E DHEMH O TFRORBRIZ OV
TIEL Rk 2 OFELIEN O FEEE R OE R OREHIRO B £ T, THEREMRL
FHELAEATHND DR LT 22 &,

O i T34

}



Fit4 (4) BT 2G5 Z & 2l © & D RIFEO T O LI 4 BIER
X 2ICFEHT 52 &, BHTHRMED THEOM TEBOHERIT LTIV,
@ EETEOHINE
Fit4 (5) T H2EMNRH D Z L 2 W CE HEE TEOBINE D&M, TF
DR O HFEIRFIZ 31T 2 fth T OREFIRILE 2 B 3 ISR 2 2 &, fofd
L LHEOBRBROMFHIL 1 TRV, 7o, BLE TEOHINE & U CTEEOEMENNE
DR, TEORERK BB A2 THEORFRNELTHTHZ LT 5,
Fo, F—OHM#E 2 EE L TER T EORE T EOHNE £ T558ICBWT,
MO THEEZEIL LI LICK VB TEOHEMEAEET S N TE R ol
EEIE.OALLTIE ALY, PEEEARHE LA-FT, BEOICYEREEOR T %
7928, MOTHEEFELLLEZ EICKVEE TEOHINE ZEETHZ LN TX
RO H PO B P AL LB EICRB W TIE, 4R EEEICE S 4 =1k
EITHZEND S,
@ ZBHEFEDFL
QORFED THEOM THEE & L Cits Lz THEIR R ES COEROTEH
L7 TEONENHWCX 2 FHKEOEE) OFLERETLZE, 72720, 4
HLEN, MEVEAN B ARERERREG 2 —0 [TEEBERYV— 2 (COR
INS)] IZEESNTHDEAIE. CORINSORHIMHDELERHT S0
EL. BREOE AT 20T,
(4) BESIMEHROHRIT, HEELCEROREHBOAZ Lo TITI DL L,
ZORERIT PR3 OF7TH 1 1 HETICE ALY AT A (RICE Y HEE LIZGE
X, 0 Ik vaEmT s,
(5) Zof
O HWHEELOEEOEREORHIRLE AT, REHEOAHR LTS,
@ SN HEEEROERHL, BHSNER OMERLSMNII— N (W CEH L
7200,
@ RHSNTZHFEELOEEHT, AL,
@ FRHEHARLIBEICBT 2 REEETERIOZE LB X L OFRHIERED e,
® HEEELCERHCETAMWEDLEE ERS5IZHT,
7 BEBINER D\ EFRO T F T3S B O
(1) BFSIMERNR2NERO LNTH T, BN RFEARIERFEEEICS L g
SINEAREIN T2 EFRDTEBEHIZOWT, WICKVFBHAZRD L Z N TE D,
O MR : FR30ETHLI9H (OK) 1 7HO0 04y
@ g LEkEsicEL,
@ G FEAEFS OIEE (65 BESEORETLSI KD bDILRD,) T5
ZEIZEVIEEHT b D ET D,



(2) ENLRPEAFAC R, S Z kOO XiE, 3 0FETH26H
(R) ETICHBZRDT-F I LEmICL Y RIET D,

8 AFLEHIFEICXT 2 EM

(1) ZOMLBHAECHT2EMBS 2HAICBNTL, RICEVIEHTSZ L,

O R FER3 06 A20H (K) HFK3 0F7H10H (k) £T,
29254613, ERiMo TR, AR, ERORAICET 54
BE 3RICHET HRAKROARFZORET S0 (6 A2 2H) &<
MHADIKFO O NH 1 7THFO O ETITITHY 2 &,

@ #® % . EEsiCFEL,

@ #®‘HGE : FmMZFSZUIE® (@HEESEORELR’IKD b DIZRD,) 7
LHZEIZEVIRET O bDET S,

(2) (1) OEMICKT 2EEETRO LB EHICE HEEICHT 5,

O M PR3 O0ETHITH (K) OV 30ETHL 9 (K T, (L
H. AR, EROMAICET DERE 3RITHET 2IKA ZR<) D90 04
MH 1 7HEO 043 FE T,
9 AFLFORHHIRR & O
(1) $RHHBR : FHK3O0FET7TH20H (&) 15F000ET,
(2) #_HHEFT © EES5ICFEL,
10 BAFLO AWM QNG ATEE
(1) BAFLARE : Fk3 04 7H23H (H) 13FF3 047
(2) BEALSEET @ T980-8577 EHIMUEGHHEREXAFE_TH1IHFL S
N KRN ALK P sk i ik =

(3) oA D AL R X 2B ARLOBPITIC Y 7o o Tl ESLRFPEANR
ARFHEIZLDBESSMER N O D Z LRI E0mm
EOFELEFSTH L,

11 AFLTES

(1)  AfLEEF, BEAALCAT AL VT2 L, 22 L, BN RFEARALK
FHEOEKSERIGAIL, B T562 8, BRI 77 VI VI LD AFLITER
B,

(2)  HHFREICY > TE, AMLEBICTERH SNSRI YZEEED 1 0 047D 8T
W28 INAE L% CYE%AEIC 1 IRMOMENH D & &%, ZomKkes
UV TR ) &b o THRILME L 350 T, AFLEIL. THEBLK O %
BUARDIRBFEEE THLINRBEEE TH L0 EMbT, AL - -2 0m 24
FO1 0877010 0ITHETLEMEAMLEFICTERHTHZ &,

(3) ARLBITIEEIZ, FAIE LC2EIZREL T2,

12 AKLERFEAS K ORI ERAE4



(1)  AFLIRGES %R,

(2) RIS W, (AMREREORUEUIEIT. ESRFEAFAL KPR E ) i
FLRD L EMBERE L IIREFESHE (AETEOFLASHRIFFEICEAT DL
(W2 74 ERE L1 8 4%5) HB2REAMICHET RFEFERLE N D,)
DEGEE b > THRIOEIEEOMMTN 2D Z E T, A THBITHRIRERIC X
DURFEZ AT U, ULIBITIRAERBREL OFffs 21T o To i id. SRR % bR
2HDETD,),

13 LHEBANFEOREM

(1)  ARLBIEIL, B 1 EOAFLEORHICEE L, 51 Bo AFLEICFE =D AL
GRACKIIS LTe TRENREL R T2 &,

(2) LHEAENREOKIBH THLA, FCHNFIIRARIR, ., HM, &%
O L, BEFECRER, JEAEFSLRR K OVE ARRICR DIEERFIE IR 5 2
Eo Flo, LEENRELE, B UIAHRTIEFTL O LELEZLHT L L &
HIT T 2L (BFALY AT AL TEENRELZ BT 258 2R<.),

(3) ESNEZTEENREICOWTL, BN E (ZofhzEte,) B ER
WL END D, Fio, LEBRNRENHIRSGHEISEY T 2HEIT o0 TUL, B
IMAZEDEFE 3 281 2 54T HAMLE LT, JFAIE LTS LEENRER
HEDMNLE BN T 256005,

(4) #BHENWETHEENREL, LEIOJSCAERIZEESICERIT I Z LD 5,

(5)  LHEANREIL Z3EBNELLTREZRDLIBOTHY , ALK Lok
FIFHBEELDHLOTIER,

14 BAAL

BIALIZ, B ALY AT ML VT 28 L L, AMLEBICBEBRORVEREZ L B
DETITO,

722 Ly ESLRFIEANRFALR P EEORKGE 215 T, ALBIMME PRI XD AFLEZTT
BAiZid, LHEBENIREILREE & ALEZ ANZHEROMICAN T, £RHEROH
BHRICA 2 BHgE LTIz 52 &,

F7o. ALSINEDHRICT K 2 AFLZAT 5 GEITIE. YRGS & 2 AFLSINE 1ZBAALIE
Wb 2k,

1[EHOBRFLIZSI L& DR WRIC L D ALSIE X, BEALEZITY) 2L ozl
BIITHEAMLEEHRE L b0 E LTHRVIL D,

15 AfLoME)

MLAFIZR LI BHFBINER 2 0E O LI AL, BEEEUIERNCREBORHEE L
7238 D U T2 AL ONC B BR300 B 3 K VBBt 4 I A DA IS B W COOR L2 R A
FLIZBIT D SHITER L AFLITEE & L, DO AFL AT 7o B 2 %LE & LT
A X AL E 2 B 19,



B, ERERFIEANFARFHECLVFEFSINERDOH D EHERINTE ThH > T
b, BALOFHZBW T R4 1T 2 BEHEORNE DIXBESIER D 2\ WEIZi%Y 1
%,
16 VEFLFH OWIEF 1L
[ N7 K5 N AL R F 5 BERM A 2 0 0BRSSV TR S e e M
K DHIRDOFEFAN THRARDAMMIE & & > THNRAFLEAT S e E 2 BALE LT 5, 72720,
VLA L 72 D _REF DA L - Tk, TOHICE 0 UEEHONEICHE LIZEIT
WIRENTRNBENR DL LBOOLND L E, XX, TOF LB ERET D2 LNy
ERBEGIOMFEEILT L ERDIBZENMNOS TEHEILLABEY THDL ERBOLND & X
1L, T EMAS OHIREOEFHN Ol Z & > TAFL L72DE D 5 HRAKOMFEZ $ - T
MNLLTEEZELF LT HZ b5,
17 BliE TR BRI O fERE
WALERER ., COR 1 N SEEIC X0 ELE T 7E OB FL BN A 2 0 BT E X O F R
R INTHEITIE, BRERBI N b b, ok, K - BT - BRSO TR
MG E TR0 E GV E L TRRINIIGAE OIMNI, HEEZEDOZF X ILRD b,
JRERZREBICE Y | RUESTEERNELZLET L5813, kit4 (5) 2B
F2HEMELG T2 L, D OYWOBLE TERIMNE & RS EOFZRE L2 TLR 6%
v,
18 HHIFEAFRR OB
BRAE () 2LV, BRELERT LD LT 5,
19 STHLGRAIE
FEARAER, FHRICESE 1IREUANICKL ) b LT 5,
20 TE{RRR
ZHFIT. TEOHDR O LTEMEHC O W THS. THRBRZENET 56D LT 5,
21 FFEFHNLT
[E N R FE N AL KD D OFEFSIERE D 720 E RO T BEH OFBNIC AR &
L2#FE, L7 (2) oREE2ZJ-HOFANGERLC7TH (L#EA, BER, H
ROWL AT 2IEHE 3 RICHET 2R H 2FR< ) DINOERIZ X 0 ENRKFEAKR
JERFHFICR LT, FEBEORNTEIT) 2 ENTE D, Sk E B LIZ 0T,
ALEHRZBE BB EREIT O,
O FZHEHH: FER30FETH27TH (&) »H¥R30HE8H6H (A) £T
VEHA ST 5%A1L, Ll (LA, HER, EROMAICET HIE
A 3IRICHET DIRHZRLS,) DIFRFO 061 7RO 04 ETITITY 2 &,
© G AOEEERILICET 2 FE i s Lo EHEO AFEIL, L 512H
C.
22 PBHEFREZAFTILOOREERD



FFE5ICFELT,
23 F D

(1)
(2)

(3)

(4)

LRIO TR EICBWCTHEAT 2 5L CEEIT, BAELOHAEHBEIZRS,
AL L, BIMHEE A IAE O R ORI E () Z/-FE L, BaImAHR
DR ZESTT 52 L,

FEEE TN B ORI A L2 a sV TiE, B4 E ERE EHEICES<
BAEILEIT) 2 &b D,

WAL, ERR6 (1) OBENIRLHE LIZELE & OFiE 2 ik THEOBRBIC
BESDHZ &,



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 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

NIREDOEFHEFN AMLEFE RIR IR0 056

5. T OMARSE L SUI MDY

AN
=




HIHEARZC 1

Rﬁ%‘ﬁbﬂ k%ﬁﬁmu EE %
TH
E LR FEANFALR
SEEER: A i N NI S 4
Fir
P XA R

REE KA

@
FRE 3 04E6 H 2 0 HfHT TAEOH Y £ L-ddb kS (FHEIL 1) s EAE T
THELET,

il A L SEREMGER IR L IR DA IMNER IOV THER SN, TiiOEHEEIRZ
ASSNIES RV NE SEYN: B e 2 S S0 E e E
RN b BEARER I ARIBMRN S D E N

F0

<) ARL

6 R NOETROHTEICHEY T HHET
het>

& :/" S

ALzl ks L LTninz e (&

ABFRSUT ANBIBAGR DS & 5 F DT~ TR EERDORKRE SN DK E TH 556 2R
FMLES

DB EICRE T AR LHIRDORGTEROZEE EEASE LI AFHR IZBWNT
BIEN S 2R ET TRV ETNICRMAEHONFICOW T FE L HERWI L 2E

- MLBE e DI
2. AL

¥ % it T34 % R L 7= il
7L 6 BDITE WD D H#H D&M - i LIFR A Fod L7c

{5 EA

E) 2B, ENLKRFEARIEKRFEFEREOAKE 2 G TRAL TR E T 55481%, H
i iS5
(392H) Iz

=k
uH% \—L

= S
(RNTHFEE O K O X34 % sidl L5 E R 2 N 2 T2 AT E OB
YT U TFEIZ-T-E3EEFE T 5,) 2Rz CTiRETHZ L

10



BREAE 2
[FIFE D THO M T34
St

T2 O FIELIRS, JER & LC5ERk - BIBERSE T L,
B, A, BE, SRR, FRRUIBRRIR
TS DB < Bkl

BSBING
L # - TR HSMRERIE T LR ERORRE & LTOEEIT. MGk
IR 2 0% EOWAED L DIZIRS,) DTG RFEN S D% 1D
#HToHz L,
% TH4
4
e
| EE4
Wi TR | (ESERFRA - TR 4)
) bk
T4 YRk & A H ~ ¥k & A H
SMRE | B ERAEER (HERE %)
| e
1
5
s - 3K
R (nf)
TEHEHNR
CORINS &g
DA i # (CORINS %% 5 - i

11




HIHEARC 3

TAE (BEHE) HNEEOBR - THRER

D4

BB T E BN A OEFR - KA

OOHAME OO OO

BT L DB - S0

(B) 2 A8 Toh T B (USSR, BeRE& o)
BEL A R (U, BakE7)
BEL AT (U, B TRER )

TH Ot
RO

(HIESFIRA - TR 4)

R F S A~k 4 J H

TEHB

TR, BEEEA A

THEANE

CORINS ~D %6k

A (CORINS %k s) - M

I 5E RF 12
BT oA
THE D
E RN

TH4

FEEH 4

TH

TEFBIE

ATHELEHTIHA
D3 IS

#) KTHFIZEFTHR1OO0HOHNBEZAFITBM%
TEDTZOARTHITHEHATHE,

12




