15

N %8 - EREE

B R B2 B it BRIFRIEE (BEREEY) B B E
B OB ERER - SEAEEY) R NI HBRISRIEE (P4EXIEIEY) B E B =
B EME PETE - WEEESHEY) AR/ BRIFRIEE GREE) M W 53
1 = (FA3RiE) B & = HBRISRIEE (LERIE) = R 5 B
B H(ABYE- BERSEY) A M OE B HREISRIEE (FRFEEY) = H 8 #
13 (BFS - MERR - & v V) CAEHEIEY) 1 B E HRRISRIEE (BSEEHEEY) oA w
B B (ENEEnEnYy) =] = = RRISRIEE (AEEY) E & % =
B B (ERESEY) X B B K RRISFIEE (RRRIEEY) T H B ®
B = N O REERIHE (RECEEY) 2 R B #
B E=GERE) B B F REIFRIRHE (EEEEEY) R B F B
IR (RbzREiay) N\EE B & REISRIHE (EFENEEY) BoA B E
BIS R (FRZR/73aL - figigasiny) & H = HRIERIEE (FFZi) x Xk & —
BIBE GEHIY IS4 7 RIBY) = HREERIHE (FIEAR <R Y X ME) v RN — B
BB R (RH - HREE - [ERERIEY) 5 A £ X REEREE (ERESRIEY) W 0O g sh
Rk BB O RRERIEE (HREEEY) = £
BRI A B = B HERISRIEE (R HIEEY) K OB B M
R X F FE)\E RRIFRIEE (BYEEiEEY) E B =
R A I BEAER BB (ERE3SHIEY) W O g Bk
R Bk R #® BIEE FISER YR Y X MEX) B R — E
R B % FE B FIEE (REEEY) 2 - &
R =T 4 F—F—h BB (P4XIEIEY) MHHR B
R UFp—R-4 Y p— BB (AHiEY) E & ® =
BRISRIEE (REREEY) 7 B = BB (FA35iE) = H B B
HRRISHIMHE (BHREEREY) FE = 8 EIEE (FRZKiB) N B T F
RRISFIREE (BLLRSEEY) X B # F B3R (FCikis < = U X > MEY) B OA B X
HRRISHIEE (P4ETIBEY) INEFR B PR (BEEHEERY) S X E
REISRIREE (SEgEN) £ & i
(KX
[fBR=] (B475ER]
HEEE RN BEEE #F g - &
BEFA=R £ B & A BIEE O # N
BEFI=ER 5 K 2 X2 EESEER ) X
BEZFI=R ?E & HiEEE B B &
HREETFRECEAY v T N o o4& (FRZRHEESR]
BEETERECERAY v T % H = AR ESE h B B =
[#a35EER) SRR E FE R B
BECESR = B = WEREER # 2l MRF
HWIgER = A ¥ 3k EPEEER = Lk # —
REREEE a0 s = HRRESEIEER ERCE
EHER fn B IE = [rtEE%ER]
AVTSA TV AMEERE X OE B E MERERE = BB A
[ASBEER) SHERE = OH %
ASPERE B H B E REREERR hoH R B
ASDERER h ® R E BIRREEE h B £ L
ASE5ER B 2 & % [1&RER]
BIERSHEERER o — E3RERE X Nl & A
(BB - PEZIE] EEIEEER X B = 3k
BE - PETIENE ® I EREREE X Il & A
SHER &z B E % (EREsETRER)
RISEE s B8 R 7 EFSRER ¥ = %
AHEEE S (A BREFEHEAB(T]
SUTIERR 7 E I — B moE 1
e T ¥k ERE® [EEEr=]

EEER B Ih

TOHOKU UNIVERSITY



2017

(Fr29%7 A1 BHE)

B #5 - KERMARER UM REE

(32580 - STFER R [ZREAED - ZPHRZRAY

WEHEE - WEHREE xRN s — EPIE - RPHRER B B 5 A
WHEEISEE - WP HEREERR B2 B 2 EPIESAE - S RIER R AR T o' o (R
MEBEISEE - XEHRRERRRE E B & @ EPIBASIE - B HRRIEIRRRE = H 7 A
BEE % B & M ZEEYER X B & I8
[(BERE - BEFHFR e i B f A
WESHE - HESHERE I B 5%X [T5E8 - TR
WESHEPNE - WEFHEREmERE /N # K K THEE - THARRR BB B OK
BEE E OB BE i THRRRERRRE [EREA B
GREER - SR RRTAY THRERERRRE B ok o i
EPEE - EPHERR #® B B % THAERERERE E R @ t
EPBEISEE - AP HERERRRE % B E B\ SRREEAERSE Y Y- = B = &
ESEEISEE - AP RRREMERE = EpH BIERAETYRRtEYY—B ® B by
ERASRE b B O% M YO0 F/RVZVIREREEVI-RE P R — @&
NHBEASZRR B R 5 MO0 FIRV-VIMERELY-BtVS-E B B ¥ t
ERERSERRtEY I —R T A ® ES T HE & —
EEE X F OB W WIER h B K T
(B - ZFFIRA BIEE BB #® 2
BEYHE  BESHERE B B E BEEE =B OB A
BEITESNR - SELREMERE = £ Xk B RitERE N 5
BEIHEPNE - BEZMAREMERE B = [BEER - B AFEA

BEAZRE 5 A ¥ B EYRE - EYWERE ] [
BER ek B & EYRERERRRE F B E I
[FREAER - FRAPRR RS EYRRRERRRE S
ISR - ESEATTRIR = H B & ESERET +—)U REBEREEVYI—F B % £l
S RRAERERE N E BB EEEET—VREBRREYY—BIEVY—8 I B R—EB
B RRRERERE B & & — EEEET—IVREBRREVY—BItVI—E F B 2 &
L e S e S N B & % BEE &= B 8 =
EASFRITAREYY—F = A B B (ERESZEERZRL]

ABEEBHARR Y Y—F 5 K @ 3 EFSSLFRRRIE N B 2
MR - BN PRSI EY 5—& T [ ERESSLREREIRRRE M o %
BETSZV - ATHEEVI—R N R OE O BRI LREREIRRRE = K B E
ST ®OM R K SENRIRARERRtEY I —F 5 B KX E
HWIgER = B M B e A = —
BISER w18 % (it S))

BEER & N OB A ERRSHRRE @ (L =
[E2ER - R RIARA] BERHSTREMERE R K 2
EXSE - EXRAREE AtE M E ERRIS AR EIMERE I
EXSRSEHE B RREREMERE E W F # =R s IR [
EXEEISENE - EXRARREIRERE holl B OF [ERFIEHER

EXEEISFNE - EXRARREIRERE B B F EHFFWRR E R
EXSESHE  EYRARREMERE = R & F EHRSFMRREMERE OE ¥ =
BYIERIERE = §F — BB AREEEYSRERREY IR BE B =
BIERAESME LYY —F X B B F BEE Nl B B
ES T B I — m [(BBiERIFmRR]

HWISER h B W S EERSHRAER = @ % B
BIER 2 E 5 — BERNSHERNERERE = B EN
REEE 2 oW & (Emm=2 it )

[E228R - s hRERY] ETSHERE B )l % 7T
HYEE - EEREIE fEek B — ETXHEREMERE x B2 B —
AR ERE - R RIEMRRIE N iR 2 (BB EREHE]

EPEREIPERE - P RERIERERIR R BEERIRERE E O OE —
ERE T EERE B ot W B (BB IERPHZER]

EEE (SR [ HEBEREHRLE E OB OE —




17

N %8 - FEE

B MEMER R UK ERESR

[EEMHEIHZFR] (BEXUEESRZTAR]
SEMEREFRE S ESEEHERE X B = B
SEMEREFREIRERE S H 2 E EXEESHEFEIRERR A WM&
SEMRIRRFERERRE iR Z E ERBISHEAEIRSRE B & B 8
BEFIRF—MERSERRREYY—E X H B N FJ « AE VU EERIES x X% B &
HEMAERRERE LYY —& & = =B T4 U T PIREERESRE H & B s
BRSEEERRE Y Y —F HF R & 2 21 BB EER Y Y —R ® @ #% 88
EYELEEEtYI—F E 5 B & =R & F ¥ A
ST RIVF—MREBETHAREEYY—E F & BE — (BT ERIFRZIR)
EHRBE BB E A ZITYERSRERE oM E
IR F = ¥ B ZTYER SRR R AEIR
BEEs N B # STYERISRRAEIRZF R B/ WL B2
[ IR E R R RR] SRS RIS R B/ & B A
MBESAEFRE RS HBRFFINVETEHREYI—& EC %
B ESREFREIRERE X B FOH SmEtARRE Y Y —R Z= KN E 2
ERMREEtEY Y —R W RE B A BOF - INMTUy REAREY Y —R = A 53
EEERRBRIEEE Y I —R i x® &# 2 R EERRE Y Y —R i R’ 2 #
E=HE EEEIEES EHNE == (S
By S g HWISEE ] B
TR R X W 53 BIEER e B F S
TR RRFREFRRA R N H® F B [KERIZ ERERZRR)
REIRIF—FFREVI—F = Il # — KERIS EREMR S N X E
BER EEEE: KRS ERE AR R F B 4
=EE = R B A
B MEREER U E
HEER RN fERY—ERER kB F
HEERER R il EXSEE t = #5 2
ST mE R — IBZELHEE N BB
HWIsER Nl B TIHHER 5 B 3l
EIREITEE h B W = EYOER B E =
W =k
R N\EB B & ES h H E R
BIERRRE K # HWIER = B 2 ¥
BlhiE At S RETEER 2 R 3
i A B Fmse BEEE BB E —
BlFtiE = Xk B = EZER B OH X B
BlFhiE BB H A M ER SRR E B UFF
BlhiE FES F
W i
B3R U — 48] MERISESHRAME N B T F
BRI —SiER 5 A £ X MERIS S SRR SRR % H b
BRI —IERIIER ? B = A MRRS EE R EI SR t H &
YEEREETY -5 2 Il £ & SERS IOV F « PHRAR £ B IE B8
BAN—HAIVZAEVI—E ] EEY3A Y rSHEYI—E FE & =
BAN—HAIVREVI—BIEYI—E EE- i BRI FE &5 =
[EEHERE - PEZIEHIE] EEMEESERER B B —
EERENE PEXIENIER Tt W N i (ERR SIS ERAE]
EENEYE - PETIEGIEIIEER %z B R EREIS IR R N
EERENE - PEXIELEIRER B iR w0 EREiEHERIER i O g sk
BENEMRENIIR T H B ¥ OV 7R =R LR N
BENDHERINPIR = B % OV 7R ERIER W O g
SAETIERSIFIR A K E ERSEiSEEER i 0O g 3sh
RENERE T W N i [B(IT705S5 LhEERE]
[EERFTHE] SRT055 LHTEER 7 W N i
EEMEIER B & = 27055 LSEREEIRIER W O & 3k

TOHOKU UNIVERSITY



(Fr29%7 A1 BHE)

B T055 LEEEERIRER W s 4 13 (KR E T TR R 8]

BRT055 LHSEEEERER - KEEERFEMTISER = E =
EEHEAERTO05S LSRR W 0 8 3h KEEER AR AEEER S N X B
U—F 457055 LEFHE B B M FEXF 4 AL - AHNVUEIER o =
FIESZHENERE W s 4 13 HIEX T 4 AL - XHINY U EERIEEE X T B B
[EEEIE] HIEX T 4 AL - XA I EIERIEE =2 % X
EPESER x B B I FEXF 1 AL - AHNV VEESHE OB 53
RS RHARE Y Y —F BBl B 2 ESEEHELER m B =
FRRBPHHARE EYy—BltYy—E B 2B & B ESEEHEEERIEER N X ® 1E
RRRPHTHARE VY —BlEVy—E  HE & R ENESHREIERIEER 5 B 7 13
RRBFHITHARR VY —BlEYy—R % B 8 & EFFRIEBESHEtYY—R E B =
YA UO0YAT LBESHEEREEYY—R N F B2 A [FRFHELE - SZIEHEAB]

YA UOVAFLBAHREREYY—Bltyy—k B 2 EXE AT - TIEMIEER BB &5 =
BIRNF— AEYNIZIZERILYATLEYS-E K B = = Moty —F FE & =
BTRE— AEYNIZIRERYATLEY9-BIES-E = B B B Moty y—BltYI—F B H = B
EFEEILI NOZIAMAREEVI—R = B & BB VY—F - PREZZAM—vaveEvy—RK # B =5 =
ERERILY NO- o AMEEREYS—Bltyy—F it A IE — UY—F - FRIZZAN—vavtys—Bltvy—5 @ & # —
ERERILY NO=/AMEEREYY-Btvy-RE & B B & UY—F - FRIZZAN—vavtEyy—BlEVY-E & & #
EPESHEEmEERE TV YR A W 53 FOZHILYR— b EVI—E FE & =
ESESRRRRERtYy—BtEYy—R B 1€ B A BESRStEYI—R EeR £
ESESRRRRER Y- ttYy—8 B )l #@ = SREFEMETYI—R S B 2 B
EREgCRMRARER Yy —BEVy—E & B = [EEIEKE]
ESESERMERER Yy —BtEYy—K & H ® & EETIELER X W OE
U7X =4 "=y 3 VREIREY Y-8 2 & ] BiERetYI—F BR BB HUAER
VPG GU=04 A=y yRRRR Y9 -RItv -5 & B 18 & BYERtEYI—F B oKk 2 F
UPAGI-GU=04 Jn—yayMEmRteys-aityy-8 &5 B M &% BEFEREVI—E X 1B FDH
(k%) ESRIREHEE Y Y —R T Il & B BiE - wREEY YR X W OE
HE( /R—YavEVI—E x B % 3 REEIimE A W OE
A/ R—ya Vgt I—F x B ® REEIiTEEImnE = B B =
B xNEFARETAEERS

(Y450b0Y - SIFTAY b—TEV5—] B AESERE LY Y—EtEYI—F H 8 %
Yoo h0OY -SYFT7AVIN=TEVI—R & A — B BLHESEEL VY —EltVI—R X R 5
Y440V SYFTAY M-TEVI—BIEVI-R H & 2 [ZEY FOZY 2AZMEERFRRE Y 5]
B440MIY - SYFTAYMN-TEV9-BIEV9-E E 8 = = AV NOZYZEMEERARBBELEVI—R X B & 2
(1B S LR AR ] AEY MOz 2 MEERERE LY —Etv9—K B H E X
EES{LIREER & B £ ALY MOZO2ASEERRRE LYy —Btvy—R & 3 3 %
[RIE7 I 7HREEY 5 —] [BERlEE SRRt 5 —]

L7 ITHEEVY—R SR HIERISEISRE Y Y — R N B E
L7 UTHREY BtV Y—E BNl B R HIERIPESERR Y Y —ElE VY —F EEICRES
T ITHEEY IRtV I—E F & i [AR—bIA YV IEBERRRAEY 5]
[FiERARLEEY 5] AV— b IAIVIFEESHEEVY—E Il B B X
SHEERRAREY Y- i 3l AV—h I VVIREESRR TSRtV & % 2
RaiiEYER # E E AV—NI(VVIEBESRREYY-BIEVY—R &K B EFDH
BREER WM OE & B [F+ VINAFH A VE]

EnEs L4 o= FrUNRTHAVER 1A B E
[EFERHRFEY 5] FrUNRTHA VERIER Z W &
EFEFHEEY YR A L = FrYNRTHA VERER = B B A
[Za—RFU/RERREY Y] (A VRAF4Fa1—vaF): UG—FEF]

Za— MU /RERREVY—F # £ B i AVRF4Fa—vaFrl- Ub—FEE K OB ¥ M
[BLHARSERE R 5—] (A—=TVF054 VBEREEEY 5]
BEYHRSEEEEY Y- R N F—TIVAVSAURBERREEEYI—E € & 2 i
BLHESEREEYI—BtEYI—E A B B F F—TVFVSA UBEERE LY BtV I-R B H E 2

2017






