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MHIAS N &L, FTZOMEEBREEZR O I AT I v
AMEZRET DD DREE/RD, HLWEREER>a > 7Y —
M DIRMFIR. Hiizis@BE N 5 2 OEIEN QRN TREE 720
N

2 EHEEMLALTIMTIVT X ((a) 49GPa (b) 65GPa) HHERIEIZ1ES
LD F/E&AL (@) R MLy —T IV IS ESIOH T ZIND R EERIE
(b) RA5NB,
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AR hEE g vy SN

& BUBIC

BAOHOEDITZZ OMENRSH D, TN5ZHNAEAT S

ZEREO TRNBHEEEZE > T A B LTS E
BULIETERW0. R, &EMENTE < oA SN, JTEOREE
&Y, B, SESOE #, HT2E T E S, HHEERSR R S, £<
DEFTHA TN TS, MR OHEEN D SO TR S 1, ERgthe
TREVSAFZEBFE R S O IRV 5 T 2. M ENTIZ E IR B E S
REREC S EEBEDLEREND 5.
LR T, MEROBRSEMENTER L, M, mErE, &y
TE2 & OB ORIR ORI 21T, & SICEROA DG H OB
H S S EREAME ORI 7 0t 2 D78 & 17> Tnd. AT, &
KRG HIEEE 2/ T 5.

2 BERRESHEESEDT/ BREIR ETRIETE,
ITHAERRBIRRIC &K 2 7/ IR DIEE

REWBBESBTH 2 7IVI 2T LAER/ERIT, MR, 1707
O > 7%, BT 0t X758 EOBRMN S ETiIE - @kt 52
B9 WA/ <OV FRBEIHNC T v L > 2 LT 5. frisiil
EESOREERENMETH DN, S 510, MNIFEFERTSH S
T/ 75 AE DHERRIN S K RS R ORI ARITH D,
R I L2 RBEITES 2 LS NITL TS (K1),

 HAE y
I —
http://www.ames.pi.titech.ac.jp/

SR R E D % I

\a
\

ULINLIZM S, F /7 5 25 O, HrHRLRme L, <~
ruaryuA >R O%RE, @SHmE - SEELEOBRREES S
IR AU, RERITR N K D BN - AR HITEE OREZRITHE O <
INSRMOAER, 72& 21, miE - SEEE IR SN2 HA
BICHILRTES.
PVRRR TR K DR S ) AT OfhiE & & ORI

K3 FH & @M B O B5E 1T B W T, BRI HEITEN S ik & R
IR ICET A M NPT R F =2 fezR 0 Da<d25 2 &3
HETH D, £z, 8l 7 0 ZARFCHAARIE S 08 TITS 2 &M T
UL, REREMENRD . F 2T, YUWFFEE Tl EERREEZ
HFIZICERL, MR EED TN, 5612, BFEAIEHO SN S, @
W, VIV DU LT E S THEAMYIICE T H 2 8% 0 ITREmAYIC
AT 7O TR L, U 7))k (EERED) 2 REMICE D
2L FXLPLTNS §abb, L FERKREIE
(Deformation-Semisolid-Forming Process, D-SSF) ##% L, f
ErgkRL S E ML, —F, OFAHEAICLDEM (a
Al OWHTELIRIL Z B0, ErARES, FIARENE, AR H 2 n]
HEET D) /AT OMEGRDIFETHS. 20 D-SSF ot &
B EEZHEDES I EICKD, BENEEDT / <)V F S
SOREMNAEETH 5. TN SIE, MBI D A2 & 3 &R A ZhE H
DEEMNSBHNEMEOARSAITH D, TilERASMEE L TH
FEMRE N,

X1 BESRESLOF/ITHERKEF/ 7524,

(a)Al-Mg-Si &£ DI —& 7/ #FH#E, (b)Al-Zn-Mg &E& DR A
HAE ERIFIR EDESE LK, (OAI-Mg-Si 82 THREIhEF/ 95
24 (3DAP &), (d)StE#S IaL—Y 3> TCREEAAERI - <A
Ja7O4 IR eGg5bF/ V7 X4,

2 I —3ARETE (D-SSF) &S & 57/ v ILFHBkkH .

(a), (b)AI-Si-Mg EE&DEFHBREANDFREFICHE I 5 «-Al HRDE
SERRER (KED), (c), (d)AI-Si-Mg &% D D-SSF kI & 5 filk ik
15 MR B U - SR A DM (B & E1E).
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w47 F =T )T IVOFBAIREAN O FHFEE X ORI

ROBRICERSNDFEIMIEDE DB HDIRDENT NS
AIM MBI LD TICBNTIE, KL RRENEREIND &%
ABNDN, F ) A—=F —F =45 —THEO#ERIEZ21T > THH
RetEZ2 =B~ r0 - F /X TUTINORFIZZTDODEZ DO E
DA D ML ETIE. Hiliis T / MRS 2% L. Fhi
K DHMEIOBFEZ{TIed L EHITYA 70T A1 XL X)L TOME
DOEHERHN I & & TR EZIT> T b, £2FIFFIC, M
Bl - #E O 7 Ot LG S RRRRITIC K DT EED A T =
LD, <1 705D 7 IV bk OIS % a7
WEHTR>T0n5

& RO o0 - ) F—5—3BE~OEH
BIAE, EAELEHR T3, DRAM \— 7 Ew F (hp) A% 32nm &
WD B EC AR OWESL 3R D 5N T D, [FIRFIC, Bk R 1
iz G U 7= B TR S 2 5 40 (MEMS) OB HE A B FE AT
R THON TS, AV ) — T Tld, ZOFEMEFICHD
ZHERS T U TV ORIEER O ETT> T\ o,
—DHIF. ZERbR R & ORI W 2 B e R i L
WHZEHHFE T & % o M 72 WG AR O e Hl T & % B S Bk ik
FOPHIT, YR TR SN BEFIESRY > & (SNELP) i
DR F ) T —TF 1 > (SNP)EERET 5 2 & T, B
BEAREE L TWA X 11T, B2 60nm « X 120nm OHGALL
12 F’& DB LI GEREAWT Cu 2HDAALEY > 7 )L %, FIB
TERMEZMTU, ZiEMEFEMEE (TEM) T L LFRERT,
ORI, ZO&DRMMREAFLIC Cu MR IFHE < HdIAEN
TWBZENDOND, BITESNEZ LI, ZOEDIAENZ Cud
HiEmThd I ETHD. ZORRIT. FHTFEDN kRt E
HAE U, /R B B A S CROBRAIRE CH D T L 2R L TW 5, 2O
Mapsd s & &b BEEREECEEEOERNFAMZTT D,

1 FEETFINFy T (EFE60nm- R E200nm) NBEAF/ TL—T7127
(SNP) &L BIBIAAZCUDTEMIE

TOHELTIE £EMEOH L WEME L THANICER SN
TW2REHAI A%, BEMERD > EFIETHERT DEAROMTE
TH D, 2B T A3 BLTCHR O/ - IREICK DIERT D05
Txld. BRAEERED —DTH D EEMD > EiEZ N TER

Tk AT, ZORER NIV MR EF U L DI 5 A8k sa B X
N5z & \EIZK2ITRT LD M/ gl ns 2 & &
Bl 5 MITTED T2 T DONEREE, &8 T 5 2 D8I K& <
HET L, HIZZOFEMICE 0N = Mb I NN DOEEH
ZDHEDIAANHHEE LD, T2, ZOHENT 7 AT EEMRD>ED
il & U THERE L. Z Dfiii 2 iV % & ESEW R IEE M NiP &F
RHEDMGFOLND ZANOND =

M2 BERELOZEICINERLUAPA-NI-PEBEAFIDOAEEED
TEM{&

2 FEOEREER SRR ZE) D H U HEER
A7 OY A ZOMEERET BIREER LSS, MRT 55
BRI TEAR & 5 57 RS 8 ORISR\ B2 5 % 5. ABIFER
TU IR ORFE DI 5. 71 27 B A— RV L AL D HR
BRSO RERIABR 2 (ERL L € Dl 3R oW RERIE 2 5 L T
V5. 3 ICREIRRLE T % Ni 0o SIS . #EF R
U it i) & A7 (BRI % A B (IR 5100 12 L CHesief
A2 E—LR (FIB) Tk DIERL YA 7 ORI 2 %
Fo 2 DIBRH & LR L7 7 A 7 DR B il
BEERE L& 25, MEICKEMEN R SN/, 0o & KIROBIT
B & OB A5 1Al OBRIE 2 2 N 2L CRIE U7 BRI B 5 Tt
B3R < HOR T OB 5 K EBHREF A B

Caniievens for Hendng Tesl
Elecliodac-osilad Mi fm
Croeth dorihiie

Gt dreclen
ki3 maum re3a C 2030 MPA

<

Blasimums ez | 15382 MPa

3.RRERENZET S Nl D> ERELSHERRRHMICTIT &

BEARICENH U RRERE &€ O FRE
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HEREHIRL S 5 LB TH DT 1 #, TINIZT LB EORE
P, e, RIEBTHHET Iy o A, B, LENICRE,

FRTHEATES., EWOI RENHD ET, HERIRE(LT 212K
REDNROHESCE LRI F D7D DEMNBIE S AT L
M.OTHEEEE - SRS, <1 7ax s TN ARE, TR
F—, EEpE, B, BEIZATLFOBERIMMEL T, SRR
FEHEOHAE LI HMENTT . K. AEMICK< . ERNEEILI
JORMICKESNE T, BE - BLIRT AT LAOEBICMIT 24
LS50 7 70—FELT, €529 7 Z0MHEORRE L
Z 2y 7 EM OEEME ORI PR T N E EEE T,
it o 2y 7 ZITERTEEZ (59 5 2 LIFREZLE TN,
EHMRETIE, EIIVvIANERTTFa—1 > HLADLDITE
KIZHO BB L WS BIRZ MR TRANCHEAL £ U7z, #ikhk
DREZINTF ) A= RNIVAT—)VIZTz o 7=F / MENIEE D255
MEL O W EB A AR EE 2R UET, BT /MR
R ENDEEOOE DTN, F/ MEIOERICITEL LKA
OYMENE L BEINTNWESTY, AWFEETIZ, F/ - 370
HEET YA X o T Bl EWED S iBYE 1 F TlE)L < Wik % il
L. W AEEE2 O IV 7 2A0AIMEZHIELET. 35
12, TeFa7]) BREMBEAOY 7O0—FE LT, B0 A
KBTI 7027 —)VOkiFRIMHEERZD EIC. EIIv I A
W% st (Architectural design) O AJEEMEZBERL TWET,

S P /@BETORY YV IICKDIMRIRIR

2

BRI LZE IR T MR E WINTEBT S0 0 EHAIE D F
BTY, F/ IR TEESRTE, SR THERTIEHICKORT
MORENERINET, JORMEBEKIEIEI Iy /7 2A-E 70t
ADEMETT, F/MET Oy > T7ELT, /RO
KIERERE (H T P). Befiios, ANy oA 2V E0FEE
BELT, BILWEEZDBDEI I vV AZRA LEDIHT I LN
TEET,

B g7 0ex0 3 kT Ialb—ar
http:www.youtube.com/user/evolverOfan
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7 aMEREHC X2 EF 27 £ T 3

v 7 A DB%E

2 ESEEEMERELT

I Iy ABBMIT, DN AT TRAICERESNE L, ¥
WIAZTRBHREROIVT 2P 1 bEERIL SHAEIL 72 B IS
Lo T « Mm#EZ2RLET, RABR2INIZTET TR
NAFLITIVI A,

L N (N HEEtLS
Iy /7 ATHBEE % ES
LElLE. E53v 728
YT D FIIAESR I L 72
TENENEDN S TNET
35TY,
BEEORRIZES Iy
7 2% HHBEECERT S
FRAIN T H4f 2 TTaglc L %
L7ze DNOZT REGH
BT 1 B THBFDMED
RSO mE BB S M2 ={br(ROBBHER
eI E L, HiER L Nature 1990
TROEVHEOOEDTH DRI A BPBILr 1 e & Tl
YV 2 EBIT D Z L3RR T, MR O E AL
IZDBMBHTL & D,

2 FERROYAFZIR

YTy ARFERE RN RS & U TREEZRT. ORI
MEXTHDI L, TaDE. EMLHEA A EBREE 4 77 & A i
DEFERTT, BRI F—2FHL TR TESEREBERE M~
EEWT BT O AN THERE] T, ZOREIIKFRIES OEK
THD, FERAHEOI 7 O0RmOEKEDFTZAET . HTHAVRER
DR 222 2 2 I3 BRI sE e I a Ll —> a O NEHE
BREIERELET, BELTWAYEIA S ZTDREKZEFRNT
WBHOIE, EICTHR, RENZDONRHEIEEHSNIILE
o IHIT, A BTN TR 2 Bk LT, Rk 7 ot 2
IZBITBHFHER I 7 O NREEEZH S NTT 5720 Q8 Hi7 325
FLEORFEICIO A TNET,
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IS THL €T Iy 7 A0 LB

©I Iy I ARBERCHIEITT L REORM e ARG
AT G THEANICTHE S NS -0 MR TRE< TV #BE
TY. LinL. BZEH, SEME & RS2 & DD TR E 720k
NINERTDHITBNTIE, I3 v 7 ABRRAFIIRENE
R ZEDASNTVWET . T LERFEENHICB TS LT3
v 7 ADIIENIEE 2R L, @RS I v 7 AZMRET
% T EDRZ B OEARBHIFEST#TY . LUFICHIET > TW D0
T =N DEMFIZRLET,

S SPMES Iy I ADMEERE

BRIIHTOR WIS EP 2N S § 2 HERER LIS < WilH
DI AFMDTHL . INEHERTMEL TERR S HE
AT OEMIBRTIEIHDER A, 0T, EI3Iv I 2D
e S B T2 RIER ICEE T, fE#IEAE (Fracture Toughness)
ERELTHIE, DEVEPHETHIENESZLETSH 1D
DFHFETH2 T EEWENFITHATINET, Bibidsako
PEAMEHC B2 BRERmEZAAL Tkt Iy 7 2 &5
EIPEET 511X ED K D ik IE T A B 2 & D HERY
W L TWETHIZIE. Ty 7D 0 20— (OFIRERE &)
B ELZEI IV eI I VEEMEMEEOET I v
7 A K0 @D E SR T %)L F— (Work-of-fracture)
ERTHBEREEDEHNWERIC X > THEIEL., FOmEM LR Z
K<HHATED 4 AN —BHEMEBETINEIRBLTVET, &
512, U4 AN —DBFHREESR T ¢ 21—/~ B U w7 AT O]
L > TR O REEIIMEINERTED ZEEHSMITLE L

T T

Critical stress inkensity factor / MPay™ m

Crack extension length /¥ mm

B T4 2H—i@ bt I3y 7EEMKOR MIRFEEOERME (FR) B
EZEBETIVCES FRIE (RAR)

FIAVFIF—YaVEC KD
' 53y 5 ROBBIRT

SRR X et A RN KT BRI O 3R Tk &
LTHWONTERAS T 2T —a ViEORRKOEHIT. 53
VI AENWZEBRRBTENLEREEC IR EDETE RO
WSHBTH O, TIUTRED FEEMEZ D & RN 1 F R %
PR TR CZ B alREIEZ2 H > TWBH T ETT . FAzbIdF /A
— MV A= —TAAHEES 2§l - gHllcE2MEOF /1 > F
CH—ERFELE LR, ZOF A 2T 28— IR & Pk
L7z TEOMAAGES ) 2HEENETEL/HUNHDET, IhE
RAWTEI I v IMBIOA > F 5 —3 a D EE O - ik 217
W, BREPEZSE & OIS & OB AT L. MO X &I
AN DNTIRRL TWET, £z, BHUNBARES TIEMEO
REGEMED RSB RNCEE TERL B ICHNND5T. 1
B RERIEE LA B E R X DT, FizBI
JETHMARIC X 2 EBHE R E &L 0 EHICHITT 572012, Z—/8—
A Ea— Y EHWEARERFERZGNIEHL TVET, F/
12T 2T —a R ERO & S BRI 0 T, <
A70ax T R EITHNS NS HUNMIEEHEZ: EEAMAIE TH A
WTHDHEEZTNWET, IHINIIVIERET TR, EREDH
o7 — RGBS RICTEB A w h2AELTWET,

X2 BfELiF /127 8- (FRFARY) EFETICRETISICNIET
DHFHFEDFHETE S,

& RRZEORR

TR RIS 2 m K%, FRHEOFREICIOBRINTHE
T HLNZ LT A Z TEAROBWEL TS0, i
WEEN LD SHIEE T PaAf LED EVNDIFHANH D ET,
KEBEDH#EFRIIN D T, EIPWE/RETORYefgEEmL
T, FEDOLNNT T« AFINT v TELNTTWET, ETHE
OERIIMEIRICR S TLIEIChz>THD, OB DL 413 A 7
JETIEEL TWET,
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TCEMRED T2 DD 7 = F VB¢

L EU®IC

SHOHRE LA DETTNA AR ETHERTVILHEDFEED
EED EMBNEIRI NS, FRRATRERSEIH OO OH L
WERSEDSRO 5N TNE T, ZOX D BRERITIEA D720, TTHED
BT OEEICE S N THINEEE Z 2 DTl WEOREZF]
ALT, &SN aizoRNEEE25EHIT<TU 7731
CISBETT . AMIEETIE. A4 %2 Dawhokzs 4>
(7=F2) OBEITEHL. Tl E OG- BBRB LU, WEE
WIE\DOHFERED T 52TV E T,

S BODOBOT A UEIED
BRODHOVDSNZILEDOOEDTHDHKHEIL. HE5OLEERFITE
EFNAALTOET AL O TIE KB 4> (hFA+>2 ) H
ELTHEREL TV EEZNNB TS L LAENS, VIVHU &
BT INA) LEESBAEENNTF A ELUTHET ZHA. Z0OH
DU =T A ELTKBER T A H) ERDIENDHVE
T, ZNETOZETIE. 2D H 2> T, 2008 FITHR I N2k
FHZEMAR LnFeAsO (Ln: f7 136) 1T, MIBEOETFR—E> V%
T, ZOBEBTHRZHLNILTEE L (1, 2083k, 20
HATE®EO 027 vHEF TBESMADLZEICE-T. &
FER—EFL (O = F +e), BpEzFHITTVEL
o LU, 7y REWMTELHET 1 MI2RoTNnE N 20% T
B0 BILGERERE O fE o, BIRSRBEREZFIHT 252 T
FHHER, BTHKOEMGIIHS N> TOWERATLRZ, 21U
U, HIZBES 1 bDO 50% A LEZ2ERT S EMNTE,
LaFeAsO Tld. BTHREICNT 2BREMEN 2 DO R—LM5
BBHEND WROTHEEBTHEREHS ML E Lz, ZOKHKERE
HaD Tk % [F Ukl faksis 2 D LaMnAsO IR AT 5 & DK
BRIGIEAER AR IE 2 A U SRS RIC T 2 2 EMTEE L. 2O
KOITKFEBRDOFIEZ. BILYSCBEEZGZDRAT 24 ALEY
DBTIREEZEIICEZ D EDTELFHEELTHIHTE LT,
DX ITHEE SR DME DT ZF > OFEIZIKZZT TIEH
DEFTAHI—DDOHDSNIEILHTHLBHED. W@HED O DIF
MO O REDREEZEDET. F/- BCEOPICH T =
BB HDONEL HDET . H5% TN OWE EEN L R
WENEB I NN HHNEE .

2 FFRF—TICDNT

BEIARER OB ISR 2 X— 202, FERT OETOREEZFIF L
7281 U WMEL O BIER 2 770 97, BRI 7R M BHIFZE Tl (L 2ER AT
WZHDOWTD BT TREHESHTH U, B— R E 2 W TRA
FLTWS ZENEETTHIAIL EIZED LnFeAsO HOfEHE
A e LHDLKEN H &N EDNDL, FHETHNSL Z &0
TEXEI IR TROLBEBTIREEE (M 14 ) 13KED 1s #lE
a0 2p WiE & FFEE OEWEM ZED, 1s §IEITE T 2 @
AD7IREE, DEDIZIH OREIZE > TSI EEZRLTVWET,
T ZOEEFELHFEEEDOWTFe ® 3d N RICETFNR—T

ENTNDIEDHATEELET. ZDOKDIT. F—ETDRIRIZ
E. REFORBEEF Rz LT EEOBRETVE T TR OHA
I L R R RS S/ 5 2 & T LGRS X OEEREUR 2
BRERUETN, @HEORETIIIH EMENER TE2 L3R %
Fho T I T FERZREHZLNICEH UIA® 72 5 2 T GRUCHE R
il - FEREICT 2 mEGHIEEFA L £9. &k U ZitBHT
U CHEEMRIT L E T YR ORI 217 5 LRI, BHEPKFE LN
ERITHEDBOIMR T BITVE T, DL RO, HinE - Fibee
PRRO7=0IT, WEBRED S EEOWE AR - WIERIE L TZITD
MHETTI,

S ERFRAE

ABFREITTR 24 4 10 FICRE L 7=t R > 7 —1c
FE N B LIRS T SR E T 700 1 s h <
DRRHLAE > G © 2012 ~ 2021) 0b &, bHEHIIR sk
DREF - IS & L TR 217755 TOET, 2[00
S 1l MR TRV — T (KEK) S8 & OhhE
DR HeH (NIMS) & OMETIDHTRAOT, BHEFOIEDEE
R U 7= e 5 & BRI 4T 75 5,

Errgy (8}
1 KFEHL /- LnFeAsO(Ln: H13 ) OERBE (£) &£F—
FRIEBEEICL UKD -2 - BLBEFIRERE (F)

LaFaasO, _F,
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Lo .EI -
&
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15.::|l‘T ~= T
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BT —7I2K &R - PEATF 2 BEOHMEEZRET S

HEBAE M (TEM) SEER - > FIVEEMEE (STM) OF
JBIZ & 0 BECIEE AR B K RS ORT 27—V TOE
BIRMNAREE 72> TW 5, AFFRETIZ, TEM ©STM NHD/hE
BRTO—TROBTFE—LEFAL. ASIENS NSNS E
HET 5 ETRIMNRDIEZFANR, T/ #E0® DEAG OHFIE
ERRL TS, ALWIESNZ EEAORTREES, &8, ¥
BROEMICRS NDERA T / EINRTHFIEEZFHND Z
EMBIEOHET—TH 5. IS5 OHEITIZETY 1 XRIC
K DBTIREBENELR IR E, T Ar—IIZT 52 ETIE
COTHELDBTFRZOHMENEND, ik, T/ Wik 2 B H2E
FCHi4 OFEICEOERL, BIETHEBOEMEZEZTT> TS,
£z, T4 "o IR ONR T I XDy ORI T T X
ECOMEZE, BTRIERCEBIEZEZ W TR ZT> T
w5,

& FEFETREDOLMEDHR

FEARDY A XHVNE 722 EBTHEMNE N EWNITEZETR)
RPGEEIC 2%, TORD, FERPRTIF, BlfR, #1F
v b EVO BTG EFD EFNED L)V F— MmN 31
ZRIIRTAED D, BRI B XA B ICRE OEEN BN
Do T/ RENEEL T2 EEAERRRTER TIOR3
BleEsnEEsNTLE S, AFRETIE. BN S OFREERMT
SFHEELTCERBMBEBTFEMBZME >V —RILIxv kIR
(CL) BLERWT, MEBEICDM LY A XDORIEDETHIEZE
TERICRR DI ET> TnDd, K11T, (a) InPET##R (F-/

T4 V) HiEDSEME & (b) GaAsksfH OInAs&E T R OTEM
BERT, T/ TAVIRLIRDFENAARY MIVERET 2 &5
LWRITE=T NN, FOCRT A Y HARNTHmLEL Tha I &
NEHEN D,

E1 (a)InP 3/ 74 ¥ DSEM {&& (b) InAs BFKYOTEM &
2 BFRRERABEMECEISTSIEZYIEROHA

BFOWEIC AT 2 LA EES TIIF o L > a 7
PEBHEE Vo NI NS, TNSIEANEBETEWEFRO
BTFREOHAMEMIZE > TELBHFRLE T, TOBFARY b
WIEWE OB BRIIKET 2. FICRBETIEREO T 7 X IRE)
(FEETIXTNCEBHHNLZD, 0.1lpum F—F—DKRE
X DOEBFWRLFNSITT T AR DL EME— R OB NEES

N2, bkaisd /EEEERLEmMIGRINDG T I XE DR
THEOEEIZDOWTHRTNS, K21d, RURAFL EHREXR—
ZAMERLL 72 R OMRIF D 2 KT FIEE TH B FHART ML
IIEZHEOE—INEN, E—VREIZETE— LRKNAETHML
<EMT D, TOKTIRE—VEETHELZ7+ h>xy 7 (K
2T ICHENTHBD., 2Oy — 23R T T AT OEMEKT
— ROZEMBPGHERL TS, ZOWEENS T T XEZy VI
BUFBERT I AT DN RiEGEHETE S,

X2 SRR FESI (RE500nm) EE—7ERD T2y T

2 EEBN Y RIVEEHER (STM) ICKDREMMEDIHR

FKIHNIZERNGS & & - 2 KRR A OGNS, ZHUTEN
RHOIFI Pt bEEREESZHDOIIRDEZEZBND, £
MBEZFE L NI THANDEEICEER b > 3V HEME
(STM) B B2, kil Z OB 2T 2B Z2HAGDE
THRENS DR ERRD ZENTEDL XD, Mo RIVE
FRTRN D MU/NED S OFEERE L. KTV 7 4+ 02—
A TR T 5 M A FRICHD 2 ENTED, FEHEART MY
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