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(1) WEEDOT E—/LRA 2 b

A new pathway for the synthesis of a variety of metal oxide nanocrystallites via submerged
illumination in water, called the submerged photosynthesis of crystallites (SPSC), is
introduced in our research group. This method is completely different from traditional typical
synthetic methods for nanoparticles. The SPSC process requires only light and water and
does not require the incorporation of impurity precursors. Moreover, this method is applicable
at low temperature and at atmospheric pressure, producing only hydrogen gas as the
by-product. These characteristics give rise to the potential application of SPSC as a green
technology for metal oxide nanocrystallites synthesis.

(2) AFEEHFEOBE
In this presentation, flower-like ZnO and CuO nanostructures and various kinds of iron oxide
nanoparticles are fabricated via SPSC method. The photochemistry and the mechanism of the
process are elucidated and the application of the product in the fields of environment and
energy are discussed.

(3) AHWFFEFER DT

Metal oxide nanoparticles attract considerable interest due to the potential technological
application in the fields of medicine, information technology, catalysis, energy storage, and
sensing, etc. In our previous study, a new pathway for the synthesis of a variety of metal oxide
nanocrystallites via submerged illumination in water, called the submerged photosynthesis of
crystallites (SPSC) was introduced. This method is completely different from typical synthetic
methods for nanoparticles, such as the hydrothermal method, solvothermal synthesis, and
chemical vapor deposition.

In the SPSC method, the initial metal is surfaced treated by a submerged liquid plasma
process, which creates a metal nano oxide semiconducting layer with surface protrusions.
After that, the growth of metal oxide nanocrystallites is assisted by a ‘photosynthesis’
reaction, where the metal surface is irradiated with ultraviolet light in water. Thus, the SPSC
process requires only light and water and does not require the incorporation of impurity
precursors. Moreover, this method is applicable at low temperature and at atmospheric
pressure, producing only hydrogen gas as the by-product. These characteristics give rise to
the potential application of SPSC as a green technology of metal oxide nanocrystallites
synthesis.

In this presentation, SPSC method was used to synthesis flower-like CuO and ZnO
nanocrystallites and various kinds of iron oxides nanoparticles. The morphologes of the
obtained nanocrystallites were observed, and the photochemistry and the mechanism of the
process are elucidated. Furthermore, the reactions involved in the SPSC process are analyzed
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by monitoring the pH and temperature changes of the water, based on which the role of light
in the SPSC process is discussed. Finally, the possible application of the product in
environment and energy fields are discussed.

(4) AREEROWEHM

In this presentation, a new pathway of metal oxide nanocrystallites fabrication by
photo-assisted growth in pure water is introduced. The flower-like ZnO and CuO
nanocrystallites are obtained and the application of them are discussed.
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B, XEUFTHOLN T DS & [FH
U#E 12 mm O8ER &2 Fo. 7ok, hEkic
1%, ZHETHEL CE-EEERYEE
AR aplL—F— 27 A (Fig. 2) & H Fig. 2 mlEERMEREE Y 2L —F—
b\ _jlgﬁht%ﬁj774/*~%ﬁﬂ\fﬁi

, % JTEEL CARS Y& 6B HE RS
ﬁMTé/XTbkﬁofwé.4x /i,ﬁwﬂ/x%kfmiéE—Aﬁﬁmiof%%
nas.

AR IR OEEEZIEEICE DN TE Y, FEICEEIZE 5 CHPHEIRE) 2 #INA0E]
W5 L THBEMRZAIUET 22 N TE S, BAII~ T AOAEMROIERIE T~ A A
— DU T EITY, AR ROMRBERA—F —CBIET LN TEL 2L aRmLT(Fig. 3). £
7o Y X OFINHRO JEPH 2 AT T D4k 25801 - A L, Yetafh(Fig. 4 (a) & FIERIZ 9 fao 7z
I 2 RO A I B | Bl T X 5 2 L Zor LT (Fig. 4 (b)).

100 ym

Fig. 3 v U A4E kD CARS Fig. 4 UV FHISLIREZL O RO Da04(a) & CARS (1T
AA=D T, K % G A48 (b).

(4) ARBEEOFEHMR

MAEXMIRIZ L > TEZIZH T B4, U NE - UL oRfilg, AME~OFERRTFIN TS
ICG v Ry T =« U= NNZEoTHPULT D Z ENRTX DM, THROMIEHERICEE/
MREOFFULIZ Z N E TIThIL TV oz, AMRICHWS Z ERFFEN TV D EaFEITEL L v
72, MY IR A=V U TR S TR, BE UV A L—— il L IRE ORI &
D%@@ﬂ%@ R RSB LT, F72, @dICiREN AT MVEIIASFTRE & 7euid,

ARG L EREAL O AL FTRETH D L EZTWA, BIETIIIEFICKEN Y 2@ TH D
,F@ LEH2T22ENRNTEDLE2C2ME, BILOLWNHRETARTFIROR 720 55 L%
ZTWAB.
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FHREA ML Rejection Criterion for Keyword Recognition System

(1) AEBEOFE—ILRSL 2k

MIMO-OFDM S BERGHIE o AT A, HEFIZHRW T L— A FFRBiR S AT A, @b hLE
PRS2 A, ZAVH R - 5 - BB AT AT AR A 2T L LT, Y= TClEv
T AT ¢ TGRS A E ORA BT A AFEBI R 2 HEE L T DL I T, BRI A
GV AT A L-YLREEHE TV T U R LB EMMRCHEE L, N~ R U= T - Y T T T
HENERTET ) r— g DV AT AFEEIZONWT, L0 EEAICHIERE LTS, =
TS IZHRW T L — X B F R Y AT DT A ERNEEZ LY B 5.

(2) ARERAROBE

EFEY— B A DEEERIG~ORL, HEOELICEVE E-TE TS, FFa~v s
RIZ K D E B EZ AlRE & 57 2 I 5 7 ik (IWR, isolated word recognition) £ 4ff1d, BIfEIA
CEHSNTEY, Av— FPR—LARHEH T AT 572 E~OISHBHIRE S, R EmE O
REBEDDH D HIZE > THISRERE 05, ARE T PIRE L T DI E bk
VAT KTONWT, HFEFEHIEUEN, 2iIc BT A NA A OISR EEIT .

(3) AHARHREROFH
ST 75 ik o AT I

Tx BB L TV LI E FRBM Y 27 A%, & F X #H(VAD, voice activity
detection), ¥ =32 A H (RFE, robust feature extraction), H @)% & iik(ASR,
automatic speech recognition), I X OVHFEFEAIFEHE(WDC, word discrimination criterion)
O END. RFE [ZBWT/ A AREZEAT 22 LIk, /A ARE T CTHLRFES
FARMTE 5. ASR TliEENn~/L 27 E5 /L(HMM, hidden Markov mode)(Z 53 < 3575
iz D . RBERGECH T OFREE FT SO AT L DR Z M 5720, WDCIZ K
DATIN YV AT AIBREISNTWAHEETHD Voiced signal
WaF v L, £ TRWGEIIFEANZIT . [ ereemphasis | oo
MEg o N2 B . : Noise reduction

RFE T, £ A7 FAHT(RSA, running | wadeee oFTeen) |
spectrum analysis)|ZF5< 7 A XFRE[8] % F]
BT 5. M LT AVRIE, 7 A by Lo ]
L % # (MFCC, mel-frequency cepstrum Running spectruml-
coefficients) & FH\ 5. 112 RSA #4%e RFE :

i

Modulation spectrum ~ Coefficient :

Multiplication

D7vy I KERT. 7 L—LDONRT— AR Mel scale

transformation

7 MVD T — Y BRI AR Fv LR : IDFT(IFFT) |
I, BRI LERERIZIZOEFTAT
D 0-16Hz [ZHEF LTS T ENHBILTY
5. T ZC, AT ORIGEIE 7 /LK & A5 A
7 MVICHEATHZ EI2E 0 /A XDRELK MFCC

WA B T fo fo ful SR 7 o Ay L MR RS MRS (RTE,
FodR a5 85 A X Tl D robust feature extraction) ®~7 v 7




[25] Hix

0.1, f<fa
09(f = f)/Up =)+ 0L, fa<f<fp
F(f) = 1, fb<sf<fe
09(fe =N/(fa=f)+1,  fe=sf<fa

0.1, fasf

H SRR AL UE

HREFEHFLE 2 O T BERGE D AT & ()R B ERRECIE F OFGEE 75 LI D AT Z 580513
5. ZOHMORED, ASR ORRGONEBRERORENDA = [A2 L2TERD S,
ZZTCNIFEBEGEO 7 L—28, LIZTLETHY, iZLEOREWIEICE SN THWD 0L
THWULy =L, =), (DQDOFEEF—ZITKHLTASRZHEHL, Bbh- A OEAIL, (1)Q)
fIC Kmeans 7 7 AX Y 72Xk 0 7 7 223 N5. FEAHET D BIRERRICATICR L
TASR 217\, AZRYD, FEIFICEH LK 7 7 A X ELLEAOBRBHC XY, FEHNGE)H
ETDH.
H R4l

SRR TIL 30 A BMIEEEE O A AGE 13 HES 3 BiFE2FIHTD. /A4 XD IREE
THHM A 217V, HMM 21ERkT 5. 7 A MBFE T, 10 ADEERERESE O 13 HiE4 1%
FEAHVCHEETIFE LFL), 15D ) A4 X% 15 U CEREEMEZ1TH. F7-, FHELT X
r DT RSANZESLS /A AREZEHTH. WIROTEDERFART Vv T 4B ) T
(RSF, running spectrum filtering) b3 5. # 1 ICHEREZTRT. HAED T 2 OHBEDW
ML, (afofefa)e2>T05%. (013040)DHEEICBHRFERPFONTND Z 03 5.
HREIEHIRE A

HEMERE 20dB OS5 FC, 10 AOBHEREEE Y 90 5 OB EEGE & 90 {H O IR GRAE % H
T 5. E7281E 900 FEICAHY T A EBROEFR LT A MIFIHT 5. 7 7225 K#(1)(2)T
FACEL, K=1,918TiMliziTo7=. 2B EHEE AT — X X—ANBIRTIHR 51
TWA 720, ZOFTIZBNEDORGET —F_X—2ZFH L. ERE2F2187. K=1T
ITBERFED 33.56% MV EGkFE L L Caliks, K=9,18L i L CRAFTH 7=, — HFBE
FER X OMERAFRE T L CIEK = 183 F N E 4 87T%, 88% CTH W BAf/efk Rz R Liz. Bk
TITEAGE XS VD, BEGELR - TERISND. ZOFRERIZONWTE L5 E8 2D D
TETHD.

7% 10 HGEGREkSEE (EEnE) (%) 7% 20 HGEIEHOHERE (%)
Noise reduction [Clean 15 noises (NOISEX-92)
method Speech | 0dB| 5 dB| 10 dB| 20 dB - -
K | B8k | I88kE | MEMR S
RSF 75 19 34 59 73
34 70 74
(111515 74 23 39| 67 85
9 15 86 88
(011515 92 23 40 67 85
18 14 87 88
011519 920 23 39 67 85
(01 30 40) 94 24 40 67 86

(4) FREROIAR
T 1 THEE v N A MISLEF R AT LOWIZERBE A HEE L TV D . ARFER TIIIRER
FRDFEANC SOV THRE 21T~ 2.

SE M

[1] X.dJiang, T. Nakagoshi, J. Tang, R. Takanashi, Y. Tian, H. Tsutsui, Y. Miyanaga, "Rejection criterion
for keyword recognition system," IEICE Technical Report, Vol. 118, No. 149, pp. 53-58, EA2018-10,
Jul. 2018.

[2] X. Jiang, T. Nakagoshi, N. Hayasaka, H. Tsutsui, Y. Miyanaga, "An Evaluation of Phrase Rejection
Using K-means Clustering for Robust Speech Recognition," Proc. SISA, pp. 154-157, Sep. 2017.

[3] X.dJiang, T. Nakagoshi, G. Mufungulwa, H. Tsutsui, Y. Miyanaga, S. Abe, "Robust Isolated Phrase
Recognition System Using Running Spectrum Analysis," Proc. ITS, pp. 1-7, AP-TP1039, Oct. 2017.
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[26] AT
JeHEE KRB WA e R
BT L7 ho=r ZAHY - Hf
FEHA MV KR ERERS T = BICmiT =7 ) A — VB RESIEPLR A DO R
YT HA L IN—T A B OVEREEMHEIR I D < T LW LY fr =27 &

(1) WEZFEOT E—LRA > |

A DA AREEZFEMAVIE A Li2B LT A AMER %
BT HAE L hr = A EMEIND HENREH SN TWD.
AV ba =g AT, ATIE, B EROh O 2 e of
DT> TWDEE, T ZAEMENMENTZH D L2 D0, Fexid,
AE L DMEE D 100%Hi > T2 N—7 A Z )L LT 5 8 LUVl
kR (M 1) ZHWEAY Y o= 25314 ZADOHFEELT
STEY, ZNET, N—7XAZLEEEKO—FETHD Co
HAHRA AT —Ha % O T8t o XV T A A(MT))
IZBWT, MR E O ON/OFF tEhEZER L=, £7-, KA
A G =B NEERA~ A OS> T-EFEEANT A 2T
WL, A REEZFIF L b7 0P A X OFEIUITKE I
Lz, Zhbld, BAEE - BIHEE AT GmilEE
RERERR T —OFEBUC RN AEELFEIFTHY, K
L7 o= ADHEHEI & 72 5.

(2) AFERMITOME

AR/ - i - B E R e v —EBLC T T, Co HiA A
A T — A4 % O T IR i T LS R KR KRB L(CPP-GMR) 32
FOBREIT- T2, BARMIZIE, SIS N—T A 2 PR
7= Co JER A 2T —A4D Co,MnSi (CMS)E %, FHms:4:
JBJBIC Ag JE % V7= CPP-GMR FZZERL L, BIAHPI(MR)
PR H IR 72 £ D GMR E 1 & L CORAREEL FEFEL 7.
X512, CORA AT —EBEDN—T XXV E L TOWRENEE
FATIEHAT 5720, Mn fik A b FEmik LD b RE L
Mn-rich CMS ® GMR #2812 HHMEEZBH S nC L=,

(3) AWFFEFEL DM
RERBEEBEN—RT 4 27 RTA T OFAFMY ~v N
T L EFT DB/ - S - @R o —FEIT A,
RWGEFHL & @ WRESHEI(MR)EE 2 A 9% GMR 321 DB 3
DPEEANTATON TR Y, T H MmEEMEE I A B RS 100%
L7225 CothRA AT —Bex V- GMRHZ FONIFENER S
NTWD. LnLiedb, ZulbEWwTh 2 RWERL, Mk

IRILFE—

[ >

ARk

b
N

)
=

1. N=T AR B ERDEF
BE BRIGEIIFEETHIEFNT
FILF—LANJL (ER) I2BWLT, —
FADODREDOAFMEIZHLT, TRIL
F—X vy TIHEFEHLET B2, REV
DAZEH 100%H15.

Co,MnSi —
A2 A (D =
Co,MnSi | == e

\

100 x50 nm?2

2. CPP-GMR RZFDHBELETF
BEMBESE. MgO EHR LI,
Co2MnSi & Ag FREIEM %S 3 B
BEZE2T GMR ZEBEER/\YZ
EICKUR R, BTRIEEEES
AU -##EMIIcLYiEAEEMN
100 x 50 nm?f2E M GMR HFI2
ILt=.




DFED TR EDOEIUC L D ZOMHENRKE LS ZILT D ENHMOLNTEY, Co kA AT
— AL DIN—T A BB ST D T2 0121E, AL SO 1 R b 00 3@ 1 72 I S L B
L n. FexlE, ZHET, CMS < CooMnFeSi #EHk & L7z MTI IZEBWT, Mn R AMbS &
ARAUFRLAR & 0 BRI 2 EI C MR LA KT 5 2 L A FERAICAHE L, 23, Co i Mn YA
N ERT HMEE KRG (ComT T A R) 20T 2 TELLZEEZBHLNICLEZA]. 2
DOFER, CMS-MTJ IZF VTR T 354%, 4.2 K T 1995% D&\ TMR Ho A FE3E L 72 [2]. AHFge
DO EIE, Mn U v F O CMS % CPP-GMR £ 1-IZnHT 2 Z EOFMEEZHALNCTH I &
ThD. TOD, Mnflkaz RHICEL ST, Co2Mn,Sios/CoFe/Ag/CoFe/Co2Mn,Sios 1
Ex4A4 5 CPP-GMR FZZ/ERL L, Z® MR kD Mn fIKFEHEZFHME L=, ZhE TIgEs
N-EERREREUTICE LD S.

(1) CPP-GMR & T-{ERIEAR E A O Tife ST

Ag HREE % LTz | F O CMS J& DR LBLE DS AT H 6 SOFEAT 25

WZAA v F$ 52 LI L DHZe MR R =EIRIC TR LT 290K

(2 34ARK). £72, AETICBVTAE VBT I LBk 2 Leo!
LRERHAREELBISN, GMR £1L LToEAdErE £ 5] .

L7 fERL7- GMREZTICEBIF 5, CMS O Mn il o L1505 & ez |
MU= MR BOBIRE I 3 1m T, ISR & 5 1o Mn fiseasik: E100 5 & -
AL L 0 IR 72 5EIRIC T MR L KRBl Sz, = 5| L
DZLiE, Mn Uy FOMMIZT D2 L2V =T A2 V% o b
FAET 2 Comn 7 > FH A FOFBENIHISNTZZ L2 RLTE %4 06 08 10 12 14 16
D, ARKFENGMREEEIZENWT AN TH S Z ENmh-72[3]. Mn composition a in Co,Mn,Siy.s

BONTZHRKRKDO MR IZBLZE 200 CTHY, FE—SETERL
72 CoFe-GMR DE L D HK) 3fEREMEL e o7z, ZhUTIARA
AT —HEDE WA R E N LR TH L. UL ED D
L XY, Co kA AT —540D CPP-GMR HZ 2B 548 MM

3. MR LLIZxt9 % Mn fARUKTF
T4[3]. Mn-rich Z#K CRELE LY
MR LkZERLTWLS. (EAX.
CMS/Ag/ICMS GMR #Eq s #!

ZEFELTC.
; e B MR it BETITREER
(2) MR HO & b 72 5 IR A HIBR LTV 2 IR A 15 D 2 ST L
Mn AR Z T2 2 £1C XY MR O EAGLED, 7 o )“ N

BEIZ Ag J8 OO CMS T, & Dré k)5 a % fHxr)Z 90°
(292 L) BRI NI 720, TNRE 5D MR EEOR EEHIIF Wb Z &2 R L.
FIERDBERBIFRE AT Z AV E TCORITHFEE T HME STV, ZOEPFIZ OV TIEH 62Tl
PR To. ARBFFE T Z OBEKBIRE S ORJRZ CMS JE@2>5 Ag BICHEE L7 Mn i i-ick b5 60
ThHDHZEEITILDTERIIZHOMNIL, 5705 MR A EIZAT COERERELRME 27537,

(4) ARIFEROFEHN

CoHk A AT —EB LT MTIRGMR, X HITIFAE Y N TP RZ OERMELE U TREANCHF
TEINTR ENTWD D, AWFFECTIIRMaAHIE L2 A 0Tk, BIARICIE, CoYZ D Y Mk %k
PR T B REXLSTE LT, CoERA AT —ELED AL MRRROIR T2 b 7- 5T EN
IREE R AR ENTEDLZEE MTI DA77 59 GMR # 1 TH EIELT-. ARBFIEOLERIZ
LV, BEEET ) BKE o —RNERSHNE, HDD OFAHY ~y R&ZIZ U6, FHflit
—, EREHR, IR, (Lo EILFH OB OR BN IND.

2% 3k

[1] M. Yamamoto et al., JPCM 22, 164212 (2010).

2] H.-x. Liu et al., Appl. Phys. Lett. 101, 132418 (2012).
3] M. Inoue et al., Appl. Phys. Lett. 111, 082403 (2017).
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jtﬁﬁx_jiﬁLj(%LEmfﬁ§§$+ﬁLﬁﬁ e
VAT LEHE R - HEHEE

o 1 o

FEHA MV T RVARVADIZDDEIHEL A F X7 ADWHRET )V

YT HA RV KGR EBEZIERA LI VX — B AT LD LZ HIE L C

(1) WEOT E—LRA v |

B e e T LR FEICE S VAT ARIEHBEGR L, Wi Ry N EOM T A7 A0 b=
FNFX—FH AT AR EOHR T AT L E TRV FICEHACTE 7. FETIE, #Hox
—Vx POHALTEMET A~ L TFo—V 2 PR T AOHIEG BEEARMEL 2> TV E
T Fex ORI N—T T, BHEPORBBEILL TWEH AT I DNV AT LEHIET 2720
DOFLWFIEOHRBEEZI T TWET. 22 TIEHEEOMED—>E LT, =L XF—EFH T
IZBFAHT~ RLAKR A (DR) OWFZEEREFIT L ET.

(2) AFEERMZEOPE

BRE %ébmﬁA%%ﬁfét ZiE, KR EOREEADMLERRKTHDH. Kt
A REEANT 57D, k%t% CER il Aesd E%ﬂﬁk@&m 2z T, TEFZOWITH
HETHD. DR I, ﬁﬁﬁh7/2%ﬁ¥¢5t TEEFIT L CRRE O 22T 5k
f%é(ll%ﬁ.k%t%%%ﬁ%btz*w¥~%@VXTA®%ﬁ M C, DRiEE
RIHMEHAMDO—>ThH 5. DR BNEEALT 52 & T, KGR EOLEEZ ZHMIZT TR L,
FEFZFMTHLWRINTES. LI ->T, KEEIHENBURLL LIZEATE L Z LRI NS.
Box O T N—T"TlL, 74— Ry Z7HlEIOZ 2 5 %2F|H L7- DR O LW G FEOE
SNAEBEL TS, DR BNHEFICEMTEX D L, 77U 75— OBERENBEIC ED,E/XX%
TIVDOREEIZ DR 5. £, AR EZE LT, EHth, 77V 75—4%, FEZOH L
TN D Z e b I F SN D, ARREEBMETIE, ZORMEE L THBE LIENHE X A
T ADET IALTIEZOW TR T 5.

BEEE ||
%: FHDwk f/j
S R ||
i |
IR R P

M1: 7~ RLURARY AKX




[27]) Fix

(3) AHFFEFRFEOFEM

—WEFEOTT A OBENHEEEEZET METHI L E2EXDH. —RFEEOEHEEIZB
T=7 aryNEDLFEIEFIEFITELS, HEOE B L L TEETHLIEZEXLND. 2T
%, RERELZLSED L, BHMEENEDOL )BT N EET VTS, BHRIED
BNERBETLHEDOET NV E LT, UBAERET VARE L. UAERET L 1%, #
BT (Flzix, wva7EH) Z2HELATUVREXL2ET L THD. RESCHRIRRESE
SERBERCTENHEENENT L 0D, MEETNALVEANDZ ENEYITHDL. AT
%, USRS LV OEHFIEOBYE, BLO= 7 ar0ERFT—XICLDBiAx2iTo7-. 22
T, LT =2 LG0T VO RABHEICHFT 5.

T A OERT—X1E 2014 F 6 AIZHRANFIRT TR LT —2 2z (M228). 1
Bl O FEERIERIL 2 BEREICTH Y, B 1 FERIEERERE 24°C, %0 1 BRI EIRE 20°C &
L7-. FEBRIT B8 FEUTVY, M2%E-. =7 arDi4, DR CHETXADIIRERETHS.
L7e> T, RFEERIZELY, REBEICHTLH2ENEEEOLRILEMMTHI ENTED. 2
Mo, REBEEZEETHZ LT, BHHEENEILTLZ0b05. 12, REEREL T
WL TWTHARIER EDZEIZL Y, ENEEENEILTHZ Enbnd.

X 2 DEERT — 2 % AW TR T V28 LR 2K 3 IR d. 22T, 21.0C
N5 249 CETHDT—FZDHEANZ. H3IZBWT, Hif pIXERT —F OB TH 5.
R Elp(ONIIRE LU MR T VI K DS o N B NDHEEOMFHMECTH D, FxtRRE
1L4.5%ThHV, EEOT—FE2RBETETTWNHEEZLND.

LSBT E LT T L E AW HIEREZ RE LT <. fFkZ2E7 VTPl L CHTED i
REEIAT) (Bl ZE, =7 2 ORERE) 2RO DHHIETIEL, T LTRSS & FEER VD
L. RLEETNVERICHAT 270 TR, HEREOFREZEZXNG LT HLERH 570,
KPR ERME L 70D, LT T, @bz et L TS B ERNH L. £, FEFEMO
NS BETHLENSH D, BlEfkE, HIEHFEORBEZED TOET.

—plk]
200
—E[p(k]]

M2 R RORRT — M3 F—# LREETF O

(4) AFEEROFEHK

DR D72 OHFET MTMEEN V72, FERT —F N OET RIS B ET ETEHEEIT R
ST B EEZOLND. £72, AFEOREITS AT LIPS TR, T—4 A A
R EOHUWDEE HBE L TV S,
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