15

N %8 - EREE

B R B2 B it BRISRIEE (BLHESEEY) X B om F
B B ERER - SHAEEY) R NI HRRIRIEE (P4EXIEEY) IHH B @
B B A PETE - WEEESHEY) AR/ HRRIRIEE (PEXIEEY) 'R B =
12 = (FAiE) ?EAa E HREIRIEE (CEEEIEY) e B 2
B B\EYE BEReiEy) X W OE B RRISFIEE (REREEY) =
1 (BT BEER - vV CAEHERDEY) 1M B B HBRISRIEE () % A B B
B 5 (EEEHEEY) = S HBRIFRIEE (ERERIEY) B A B —
B = (EREEEY) £ B W O HRREREE GREE) M W B
B = N MO OE HRIERIEE (R3RIE) 2 R 5 B
B =GERE) B B F HRIERIRHE (FFgiB) = H B #
BI¥E (RhTREiEy) NER B & HRRISRIEE (FRFEY) x x 8 —
BISR (FAZS/ 73t - iigaEsiny) & H # HBRISRIEE (RRRIEEY) T H B ®
BIBE GEREOY IS4 7 RBY) = BRIFRIEE (SISNEEY) wmoA K E
BIBR (RH - RS - [EHRERIEY) 5 KA £ X REIERIREE (FURaEY) 8 B
WERHE BB O HRRISRIEE FISERYRY XY MEY) B W =3
Rk X B = B REIERIEE (EIEHIEY) i 0O g 3h
R X B )\ HBRISRIEE (HREiEiEy) = 0
R A I BEAER HEISRIEE (R HBIEEY) K OB B M
R B R R T BB (EIE3SHIEY) W O g 3k
R BB R #® BIEE (FISER YR Y X MEY) AN — B
HERER B &% I B BB (P4XIEEY) JNER B
HERER T=F4F—F—h BPESE (AEY) % A B B
HRRAR UFp—R-Fyyp— P (FRZiB) = H B B
BRIFRIEE (REREEY) 7 B =2 BB (FA3giE) N B T F
BRISRIEE (BSEEitEEY) FtE M E BB (BUSEHEEY) S X E
RERIERIEE (BSEmEEEY) hoH #® BIEE (FiRSIEY) H I E B
REIRIRHE (BSEEEIEY) E B =

W A3

(HBE=] FELE T ¥ = g2 ¥
HREEE R N (B475ER]

BEFI=ER " B & A BEEE =
BEZFIER 5 K 2 X% SRR K] 5
BREEIER ?E & EESEER O [
BREEXFRECEAY v T N ow & HiEEE = R/ E A
BEETHFRECERY v T % H = (FR3THEESR]

[#e35 > EER) EHEERR = H 5 B
WIECERE = B = AR EER & F B A
HWIgER B A # 3k EPEERE = Lk # —
LEREEE a0 s = MREETIEER EICEEEE
ERER M B E = [hEERER)

AVTSA TV AMEERE X OE B E HEERERE ¥ = &F 3
[ASEESER] SHERE & OH B
ASPERE B B BEEEER R E & KA
ASDERER h E R E BRERER h B Z
ASEE5ER i B # A [{&#R=ER]

BERSHERER % H — EIRERE X Nl & A
(85 - PLEZIEER] SR EEE X Nl # A
BE - PETIENE E B 5 = ERESER T =
W - PETIEER R 18 % [(E3[5vasines )|

SRR Z B E X ERERRE ¥ = 1%
BIEE & B e 17 [EEEr=]

AR = EETER B I
SETIEER Z E I —

TOHOKU UNIVERSITY



(Fr 287 A 12 HHTE)

B #5 - KERMARER UM REE

(32580 - STFER R

[ZREAED - ZPHRZRAY

SR - WEHRRE 1 & EPRE - BYRERE W o o =
SEEEISEE - XEHRRIERRRE F H EPEIEISIE - B ERRRIEIRRRIE BB 5 8
MEBEISEE - XEHRRERRRE W= EPIBASIE - B HRRIEIRRRE T oz o R
E=EE 1 & ZREYER X B = B
[BEFE - HEFHFA =BE t B & B
WESHE - HESHERE = B i [T5E8 - TR
WESHEPNE - WEEHEREMERE & B b T¥8NE - TERERE BB B OH
EEE E OB HE 7 IHWERENRRR RN B
[FEEAER - AP RRZER IHHERERRRE B b o i
EPEE - ESRRE T A i THHERERRRE E R B b
EPBEISEE - AP HERERRRE ;B F F SRREEAERSE Y Y- = B = &
EPBEISEE AP HAEREMERE # B E B\ BESSEIYHEEYY—R % B by
ERAYRE R % M RAOO-F/RIZVIMEREEVI—RE I B — 8
NHBEEAZRE F 2 = # OO FIRV-VIMERE LY -BtEYS—E B H ¥ t
ERERYERE LYY —E E D OE @ EHNE HE & —
EEE % F ] WEER i z =
[HFED - BBFFHAFAN BIEER 4
BEINE  BELHERE W OHE & BB RIEEE =B KW
BESHESNE  BESMEREMmERE B B ) AR EEE VT T 7]
BESHEYNE - BESMAREMERE = £ % B (B8R - ERAFA

BEAFRE 5 K ¥ B EYRE - EYHERE B H =Fx
E=HE B A 4 B EYMERHERRRE WO B
[IBEER - IR TR EYWEHERERE 2 XK FE B
EYIE - ERARRE Bl BB ESEET +—)U REEREEVI—F BE £
ESHRMEMERE E & % = EEEETI—VREBRREY—BltVIy—R B/ B H® =
ELHRMERERE B % & — EREEI—VREBRREYy—BItVy—8 B Il & X
EYHEREIRERE EFE X #H EBE s H 8 =
EADFRITAREY Y —& X H B & (E3[3va ki)

ASBEZBHEARE VY —R 5 K @A 3 EFESZ{LERFRIR 2 M =
o - EANFHAESAIE Y Y —F w B 15 EFSS{CREREIRRRE @ | %
BETSIV - ASHAEREVI—F N R OE ERESSLREREIRRRE VIO I =
ST RS EENRIRAREAREY I —F FOvs 13
WEER s IR 2 =R F Kk ®% B
BIEER R E M B [{BHREIFHRA]

BEER FND=I- ERPSHREE @ L Ed
[E2ER - R RIARA] ERPSHERERERE bR OE 2
EYIE - EXRMERE Tl (1 BERHSTREMERE B+ & —
ESEEISENE - EXRIFRREIRERE T Il B B E=RE fEQR & &
EXEEISENE - EXRARREIRERE AtE B [EmEIFHRR]

EXEEISFNE - EXRARREIRERE it — BB ERPPHRBE B A B &
EEEISFENE - EERIFEREIRERE = R B8 F EHPSFMRREMERE U OE W =
BYEERERE = $F — BB ERBEEYEREREEYI—F BE B =
BIERAESME LYY —F X B B F =HE Nl B B
ES T B I — m (BBiERIRHRR]

WEER T B % 5 EERISHREE ERE
BIEER B R 5 — BERSHRREMERE 5 B 3l
REEE P ] = [EETERZERN

[BEEER - HE2PERZER ETHHERE HOT o —
HYEER - mEIERE EeR B — ETXHRREMERE x 8 B —
E RIS - S RRERRRE BB E B (BB EREHE]

BRI - SRR N iR 2 WEERSRELSNE E OB OE —
ERHE T THRE B ot W = (BB IERFFER]

E=EE 5B = # HEBERIHELSE E OB OfE —
W B EMER R UM B

[REMFIHZFR) FEMHEREERtEY Y —R = =5
SEMAREARE IS TN ! BHISBCEMRRE Y Y- B R & 2
SEMRIRRFERERE S B 2 2 EXELEEEtYI—F F B B #%
SEMEMRFRERERE ek 2 2 SRTRIVF—MREBETHAREEYS—E F & B —
EFIRIF—MERISERAREYS—E XK H B Nt EHNE #oW EE




17

N &8 - FEE

WIBER A H & B T4 V9 1 7THRABREESRR P & & 3h
RIEER N E & 21 itHoERBEEHRRAR VI —FR N | BA
[N EHZEFR] EBR FBE R B
IMBESRERR N & B X (BT BRI

NS ERHRAEIARAR x B FOH ZTYERIERIFR o W E 3
ERMREREYY—R wRE B A ST BRI IRRFRIRZ TR % A 53
AV—h IAVVJEREERREVS—R Il B B X ST BRI R A RIRZAE B W #E
JEEREERIEE VY —R W x® 8 2 SRR R Bt 8 A
=R [ & B & Y2FFIIVEBIZMEEYI—R A B &
[FRAFI R FR) seimstlfR eV Y —R S N
THARIEHRTR X ™ 53 ERF - I\MTVUy RMERtEYY—R R A fE
TR SRR R N M F B FREEEYERRREY Y —R W R R #
RETRIF—RAREVI—FE 2 )l #W = E=p S m B B =5
=BE EeAR % 8l HBEER W H b
[ERBEHRR] RIEER FHE B —
EXBEHRAME X B " B [KERIF EREFRZRR)

ERBEESHEAEIRRRR N &£ & 5h KERFEISHIFIR S N X B
EREEHRFAEIREAR a W & KERZEISHRFAEIRZA R B A
¥/ - AEVEERIER R E B & X BBE f &8 3
H HMEREZERVSE

HEER oK R & BEHY—ERER o F B T
HEERRIER R il EZHER It = F 2
HIRIE X E Bl ItFELSER T H T
RIEER A 73 I¥5ER IE H T—ES
EREEERER B & NEE BESER B H B F
W %8z

mkeR NER 1 & EESE h B E B
wiEalwR = i RISER » B E £
BlfRkER E X B = EEEEER g R fE
EliRER kR B F B FIEER m B E —
EliRER a [ Fis EEER B 8 UFF
EliRiRE AtE = SEEEEER A H iz
BliRkER IS it

B ZREEBREMAIERS

HL7ITHEEVY-R i b= | REZRMEMER # E B X
FL7ITPHEEVIY—BEVIY—R 5P BT [ SEER N # kR I
H7ITHEEVIY—BEVIY—R BB & EYEE O il
EFAEFMREVI—R =] L = HEEREEEVI—R Hoe B @
Za—hU/RERREVI—R H L B O YqoOhOY -SIYFT7AVYR—TEVS—R & A — E
SERENS - PETERER T W N Y450M0Y - SYFTAYN=TEV5-EItV5-R B R & B
BENENE - PEZEREEIRER Bg iR il Y4080V SIFT7AY M=TEVI-EIEVI-R H & 2
BEHENE - PEZIERERIRER 2 B 2 ARPZHENRERE Y —R B OE E R
EENERAEIMR N HE R FREZEHERAAR VRV —R RAIl £ B
BEANBHREIIR 5 B b REBEEHHRERREEVI—BEVIY—RE % A 8 &
SPETIEREINR = MRHFFEEFNEYI—R R B 5 =
BEHERER T @ N I BEERHEEYI—R EeR £ B
FERE IOV 7 « 7HRAMER £ B IE BB SmETFEMEE Y —R S B 2 2
AEY FOZH ZAHNERARBET VIR XK F H 5 FOZAHIYIR— VY- BB 5 =
AEY NOZO2SEERESE Y s-Bltvs-R & R 3h % HAN—YAIVREVI—E 2 B 5 B
AEY MOz 2R EERAgE Y-ty B # E X YAN—PYAIVRAEVI—BIEVI—F = E B
FERRRLHEY I —R iz} 5L

W HESEMES

EPEEHER x B W M BEX(LEREER B = &
HRHER R R BE B = EYRBRtEYI—R B K B F
HRHEERIRI AR £ H b BEFRBEEVI—R X B F3H
HRHEERIRI AR = B B B BiE 22tttV —R X # OE b
HRHhERSEI AR N B T F BEgHESEEEE VIR A B OB
BhiERetVI—R X B E B BLHFEBEHEE VY BtV I—R X B B F
BEgEetEVIy—EltEVI—R £ & B BELAsEEEE VY-tV I—R H Bk B %

TOHOKU UNIVERSITY



(FRL 2847 B 12 BHTE)

BELHASEEEEVI—BItEVI—R K oK — HB OV 7XFEER LR N
FrVIATHAVER 1M B E OY7XhEERER W A & sh
FrINATHA VERIER 2 W PiS BEA/N—Ya VSR x B W M
F v VIATH A VERIER ® 2 F 5h AVAF4Fa—vaFl- Ub—FER X E O M
W SEMAEES

SEMEEER ?E B =

B EF3FHERSESEMARE

EFOFHEREESMAER N &E& T T ElE sl | it
EREITMR % H 7 BlSEIEEFR E B Hm —
HN0gitts 2—

MoglEtEVy—FR ®E 85 = MoglHtEvy—RItEYy—R B H & B
W ERF O —HEB

By FI—ER #w AN B By I —HIEEIIER B A
By I —HERIER 2 R F B BRY I —ERIER B )l = &
W 1/ X—a VEERHEERE

A JR—Y 3 VRS HBEARSR X B W

W E B e 4

ESESEHERIER =R N EREEHEERIRER W O & 3k
W 37075 LHERE

FMTOTS LBERER T @ o I ERHfRIAZR 7055 LR W a g sh
FHTO0J5 LHEEEIERIER W O g 3k U—F 4057055 LEFIR £ @ N 1
2RIT055 LERIERIRIER W & M 17 FESEHRNERE W & M 17
B KEEEFERTEE

KEEEIFEREEIER = E = KEEEHREMEEERIER S & X B
MR AT 1B XFHINY 788

FRIEXFT 4 AL - ANV EER W x # 2 HIEATF 1 A - XHNY FHEERIRER XA T B B
X T 1 AL - AHNY IEIERIRER = % X EIEHRIE I MR
W EXEEHMERE

ETBEESHEEER moEE B EREEHREERIRER N X B
W A

wREEiEE X # O E B BEEITEEIEE = B B =
B~ 170 X7 LBEMARAREEY 2 —

JA OO0V AT LBSHARE RV —R I ®l IE B NAO0VAT LRSHRREREVY—BIEVIF—R IV B | A
BAIXRNVY— - ZE POV RER/EI AT LE 2 -

AIRF—RAEVNOZIZEBEIATLEVY - K B H B BIZNF— AEYPOZIZAERILVAT LY 55tV -k = B B B
W HEREEEREE 2 —

HRRZHERR EY Y —R B 5 =

B EEEFEILY bOZ 7 2HAERAREE 2 —

EREEILY NOZIAMBBEREEVI—R & B B B EREBRIVINO-IAREREREYY—EEYy—-R & H B =
EEEBEIVINOZOZARERE Y y—ElEVy—R it H =

H EFEEEEMEMARRE L 2 —

ERERTHEMARERERE TV IR = ® sl B ERESETRTNRERR YRtV —R E 8 E A
EFEETEMEmERRE VSRtV R B R R EFEELEMEmERREE SRtk # B B 17
EFERTRMARRREE VY —RtEVYIy R E Il # =

WL7XEN-FY=0 ) R=2aVHERKEEY 2 —

L7XZ)-GU—01 JR—Va iRz VY- 2 & E] VTS IU=f IN—yaVEEREYs-BlEvs-R & B M =%
VTSI IU=f IN—ya REBREVS-BIEV9-R K B B =

WA-—7 0051 HEmMREHEL 2 —

F=TIAIFA VB ERREE VY —R T @ N I F=TUFISAVBERREEEV 5BtV -R BE H E 2

2016





