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Abstract: As part of the Japanese Antarctic Middle Atmosphere Program
(Antarctic MAP), columnar amounts of atmospheric minor constituents such as
N,O, CH,, CFCl;, CF,Cl, and HNO; were determined from measurements of
infrared solar spectra for the period 24 March 1983-29 December 1984 at Syowa
Station, Antarctica (69°00°S, 39°35’E). A Fourier-transform-infrared spectrometer
was used to measure the solar spectra.

The highest apodized resolution of the spectrometer is 0.1 cm~! (full width at
half-maximum), but the resolution of 0.8 cm~! was adopted in routine operation
because of an economy of data processing time and of better signal to noise (S/N)
ratio.

The accuracy of measurements is estimated from S/N ratios of the obtained
spectra; typical errors of measured abundances were +40, +2 and 4-6% for CFCl,
(at 850 cm~1), N,O (at 2576 cm~1) and CH, (at 6004 cm™1!), respectively.

A MCT detector (cooled at 77 K) is desirable to attain higher resolutions (~ 0.1
cm~1!) and larger S/N ratios.
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e, ThBRBREMICHR T -7 CEF LAABTHER TAET . BIEZh
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et al., 1985). FiZ, LIF I hLOBWBIMAERS L ARBENC X - TEHF LEMER LR L
TV ENEHIh, TORBHRCIZZBEELLBEIND X 51T 7> 7o (RaMaA-
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DRIENFTHhN T 5 (RASMUSSEN ef al., 1981; ROBINSON ef al., 1984),
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BoATF A, R3CHKFOKERYRT. =227V, x =10 KBr B CfE
bhTWwabZl, BIUBBEOERBRC=7 7Y v/iMEbhTW\waZ tnkdie, 4
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Fig. 1. Observation system. Sunlight is introduced into the spectrometer by
the sun-follower and the optical connection system. To calibrate the
sensitivity of the spectrometer the reference black-body radiation is
introduced instead of sunlight. The constant frequency and voltage
power supply is applied along with the noise-cut transformer.
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Fig. 2. Structure of the spectrometer. The computer with the auxiliary disk
memory controls the moving mirror of the Michelson interferometer and
samples interferogram data to transform them into an absorption spectrum.
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Fig. 3. Optical system of the spectrometer. Sunlight is introduced instead of

the infrared radiation source used for absorption measurements in the
laboratory.
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A photograph of the sun-follower installed on the roof of the hut of Upper
Atmosphere Physics Observation Laboratory at Syowa Station.

Fig. 4.
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Fig. 5. Optical connection system. Sunlight from the sun-follower is reflected
by two plane mirrors and a focal mirror, which are gold-coated, and is
The black-body radiation can be

introduced into the spectrometer.
introduced instead of sunlight.
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Fig. 6. A photograph of the optical connection system (left), the black-body
(right-front) and the spectrometer (right-back) in the hut of Upper Atmos-

phere Observation Laboratory.
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Table 1. Specifications of the spectrometer and the sun-follower.

Spectrometer
Range: 400-4000 cm~! (globar lamp)
Resolution: 0.12-8 cm™!
Frequency accuracy: 0.01 cm~t at 4000 cm™?
Stray light: 0.01%
Photometric accuracy: 0.2% transmittance at 2000 cm™!

(Routine observation during Antarctic MAP)

Range: 500-7500 cm™*
Resolution: 0.7 cm~! (apodized)
Scan times: 50 times in 5 min
Detector: TGS pyroelectric detector

Sun-follower

Tracking accuracy: 3
Effective diameter: 150 mm
Mirror: Gold-coated

50-1100°C) #f\v:, EEAXFRO KGN E LIcFloPHEEY B & KB DA b i BEF
»HoE KT ~NEA L.
HXEt B X OKBBREER O MY ER 1 BT .

22. HERABGIUEIE

7= ) =NKECRTUL, Boh3d 1272073 238ROEKREY - TW D
W, THEREAE— > 2 vEBERTS LTOHELVWEATOWTIE, 76, 1970; BeLL, 1972;
BE, 1973 oz t).

&, BEEBEA7 b Bl) (BN HEE) OFfTXREL, Michelson T35t
(B 3) CAHFHLIELBEEZELZS. AHXER, Y—227Y , 52—k bhRhECHEX
nt, ThZhBEEELBEETRHIN, BOE—2X7) y2-RIDVEREHLIN
B. FOZREDN, BRAOBTI v 2720538 LTREZRS. 1 v 47202754

1, —BRREONREEY x LT B,

oo

1(x) :S B(y) cos 2mvx dv

0

= Sm B,(v) cos 2mvx dy, (1)

—o0

ELTEIRSD., T2T, viem™) EHEYEL,

By) =2-(B6)+ B(—w)}, (2)

TH5H. Byv) X v ZBTHEEAK T, HF¥AOMHY B2 EETH74D, Bl) Ohibbhic
AL, Byw) 13, % (1) X4 var72nr5a Kx) D7 =) =BHERLELTRD
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oo

Bp(v)zg I(x) cos 2mux dx , (3)

ThHbH. LalL, EEDAvET7 w7523, BEHENERESELLEI VDI,
BExDPAROBETORBOLNS, #-T, 77—V =KIETRDOLRNE A2 + LB/ ()
3, R G) orbhiz

L/2
B (v)= S I(x) cos 2zvx dx

—L/2

= Sm I(x)H(x) cos 2zvx dx , (4)

—00

ELTRDBND., 22T, —L2, L2 IXRBEDO TR IV ERYEL

1 (—L)2=x=L)2)

(5)
0 (x<—LJ2, x>LJ2),

H(x)= {

THH. AN@IE, =zvEY.—Ya YEECIY
B, (v)=B,(v) * w(»), (6)

EETFD. T, 2 EBER Vv ARY - Y VEEL, w) i, HX) ©7 — ) =5 ER
. sin 2zvL
w(,,):g H(x) cos 2zyx dx=2L- 12 :w[ ) (7)

¢, sinc BB THD. R(6) 1 DHAND L 51T, W) meﬁgzr Bw)dv OXHSMET D
REODHEDEE (2Y o V) BRTHS.

THREL = a2 VIEEIEIZ, H(x) O bz, filo@EL BN A(x) 2HWT, wh) O
sinc BABHHRE - TH L SR ORIKEBRL2HA I w5 L2 HNE TS, coFHae, AR ()
D HIT

o2

w(v) :S A(x) cos 2zvx dx (8)

ZRHWAD., AX) 1%, P vir—v 2 VB E LTRER TV S,
M 7a 1z, TcaDHERLE S v r—va vBMEA vy 27 2w 25 2A0BROKRARY
3. Ax) LT,

0 x=—a)
—2—);——{—0.5 (—a<x=Za)
A(x) =+ 1 (@=x=y)
px T=x=p)
B—r

v 0 (B=x), (9)
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Fig. 7a. Relation between interferogram and truncation function,
A,: Apodized (eq. (9)). A.: Unapodized (I =8 and without the 3rd
line in eq. (9)).
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Fig. 7b. Instrumental slit functions with and without apodization for the res-
olutionof 1.0 cm™1.
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Fig. 8. Sensitivity spectrum of the spectrometer. The main structure is due to
the beam splitter which is made of KBr with Ge-coating. Absorption
bands of water vapor and carbon dioxide seen in this figure are listed in
Table 2.
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2, HEBIFIIS L DRIKREALRE OB T, 05cm™t Ll 0 th, TEAKE
W TREA L=V 2 vRITIE, @RS Y OEERRED DL, BIREBRZEEA LS
5. TOBFOREREIIZFK 0.7cm™ THDH. WEARZ b VOPTHEE 2 RILAR
7 v AW, SEREREELFNEEOEKM AL TW 25 a1, EECEL TRERNK
DHHER LT hE bk, SEOFHAITIIR 9) OB XFEAL .
KXt oBMBTE T T, RERFOSTFRIZBRNOENIE, FHEPLr—2a
ATY y & — D4 - BEFER L ORNFEORERFEOEELY XTS5, Z ok, 45Xt
2L LTORBERFEELYRDARI P VORERTo k. RSICEBEFRMYHB L TRDA
DHEEO I HRERFEL RS, CORER L-BEFOREX 1282K T, 201 v
7xRIZ7I7AGSORIZIDEBLARINTVARRE (Fe—"—-35v7) LEARBET
Hote. TOBBEHTHEERPEREL 0.01% UTLERTXLETHD (X1BH).
%72, SRR 0.8cm™! (apodized) @, 100 EIDAF v DA v 7 2 r 75 ARHEAL
TVw3, REREC, 2607k lEEDd 5P ZheBEB LS Y FIRIE
HwERHRBRS. 2D 5, 700-1400 cmt iKFs L O° 2800-3000 cmt it Hh B 7R
BARIL Ge 7 KBr v — 227 ) , 2 — ORIV L HLDTHH, TOMOFHEELE
T BARS E COXRBHROKERE LOCRBHT ADORNC L DL DOTH D, BEAR2 b
NMEZZ BB ERBRINEYFE 2 1R L (Goopy, 1964; McCLATCHEY et al., 1973),
£ 2 SHIOREEHCH bbbt CO, HO IzEARIE (X8 2R)

Table 2. Absorption bands observed in the sensitivity spectrum of the spectrometer
(see Fig. 8).

Band intensity: S,°
Species Band origin (cm™1) (296 K)
(cm~!/molecule cm~2)

H.O 1594.736 1.061 < 107
3151.631 6.58 x10-2°
3657.054 3.62 x10°'°
3755.924 7.994x10-18
5234.981 1.83 x10-2°
5331.245 9.06 x10~1®
6871.512 5.64 x10-2°
7201.48 5.29 x10-20
7249.93 7.47 x10~®
CO, 618.033 1.436x1071°
667.379 8.258x10"18
720.808 1.853x10-1
CrOs, 2283.490 9.602 x101#
CO, 2336.637 7.66 x10~1#
2349.16 9.598 x 10~17
3612.844 1.035x10"8
3714.781 1.5 x10-1
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WEIL, ERNTHZLT, #AK - Sv v /T A 2T, &=y tHEITET
TLRBLBRE A L. FEHTRITCT s A2 P54 20T, HICEE
TeRBMRIRERT V2D, WEPOBKMLY 2 » 270812 TTER I EBEYH-

. TFEBEHEE, BTz, v a vBERPRIALRZEREORFEE L, FoMITE = — 1 mdk
BHVILE VE— M ARTARREIC Uic., RESTh 5 BAEMENE T, i
T HEEIE O S HEEXRE Lic. KEEBREE R, BELOoBXBMHEER Y 2 7% 8
L, TOHELCHRBE L. ThboTHARA L, Br—» AU EROED ¥ HiHc
BB E A%/ ok, BRERTFEETIE—aAT Yy 5 —, BB, Wi EIE
PICIRE Lic. B o MR BRERTICoWT, SR JEEEA)D » 5 ERy
B9 R Lic GERIESLBIPIZEAT, 1984 & ).

BEEAOREE, EREFELT 10-20°C fohien’, EEOEBEHHMICIE, 3 B
MR ChkE 28°C ¥ chAL, AZ0E AL Y FHA LA, HMBERE R 30% UTCHE
P EENTIEFICREL T .
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Fig. 8. Arrangement inside the hut of Upper Atmosphere Observation Labora-
tory.
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3. & #y

MAP o 1983 4£ 3 A 24 Hic@@lxpaAsks L, 1984 4 12 A 29 B ¥ T, EX
111 BFEERHIL, 487 HDO A2 + A% 87 (5824 REAIEK: 408 f&, %25 REBBEK: 79
). 7L, BEH (6 A) wXBAkTEY, EFEFSv—v.v (1 A-3 B) o
BRI ORI D ieh o7k,

X 10-12 2 iREREE (REE) 0.12cm™ THLRAKEXA<Z7 4 (1983 £4 A
4 HE 8 HICElE) o—FERLic. KEEEAZRVGERCE, BSHRENAZE 11
2K 12a © L 51T BRITFL SIN oAz b AriBbhic. L l, KBEEALE
WIBAIIZIE, 10 K 12b 0 X 512 SN 2 B EBT5 2 L IAFTRETH - 7.

1000 cm™ RIZ D\ TiE, fRORBRBEIRICH~NKEHEEF5 < SIN BBV D4
REETIXERBRCBE I o\, T, HEREEN 0.12cm ITREIRTWAHE, 1 @EORF 4
VIZHIA0R, 1 ARZ v ABHIY D7 — ) 2B EDFHETZH IO ZEL, HEL DA
X7 M AT—EDOEM  BHERNCIBT 523 AETH 5 Z Lo . ThiENT,
NfREE%R 1.0cm™ WHBETHE, 1| 2AF 4 v iZf6®, 1 27 A7 — ) =4 &
DEFFEIII S 7 LB RIBC M I, FRYBALTCOLV—F VBEICHE L T .

XK 13-15 IR EDMREE 1.0cm™, 7HRELA ¥ — > 2 YFRE 0.7 cm™ THRIE L 22 KB
A7 bov (1983 £ 5 A 8 HEW) OflxxRT. AF¥+ v 100 GBS v EX7 =2 r 75 A
YERELOTHDH. MIb, NO (2, #: 2530-2600cm=1), CH, (2v, #: 6004 cm™!
fit), CFCl; (v, #5: 847cm™ f13£), HNO, (2v, #: 897 cm™! {}3f), CF,Cl, (v, #: 923
cm™ L) ORERINESHRCHERTE, BEZ QDo ERITZED TV 5.

s, 24 REPKROBERABIAEFFERALEB L - 1983 £ 9 Fic S/N EEAZEL, #
1/10 @it -7z, ZOBICE LRI A2 P A, BSHEEOKRS WERE (2500 35 L
6000cm™ f3f) CREEFIRETH 20, ThUNAOEER TIERTE L. ZOH, 1
HRHED 10 AEIRL 2, 11 FICEMMETL, 2 25 KRBT X b Hiiic TGS #4n
BOEBRAETNDS X CE SN HORIEI L 7z, 1984 £ 1 BHEDHE 25 REFIB OB
T, BRABEN K 1/5 TH B 700 SIN OETRES o, EXDhBEEEL
T, KBXEEZRFEAS L 2T bh5. A Lok, FREREROLH
AELTHRHIATED, BRELTIZr=—"=F5 v 7P HALATVS. K 16 12277 —
N= Sy 7L DEHBEAN2 P ARRT. e L, KBEXROHE R, IR
E—2 A7) , 2—D Ge R EICI-oTI2ZELRTWDHDDRCEFIRICH ) =
ANF—ATID DY, TOAMT X YRAKRFOHEVPEALIDEEZELLND.
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Fig. 12. Same as Fig. 10 except for the 6000 cm™! region obtained (a) at 14: 15
LT on 8 April 1983 and (b) at 9: 58 LT on 4 April 1983.
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Fig. 13. Infrared solar spectrum (1000 cm™* region) obtained at 13: 40 LT on 8

14 X 13 TR, A2 L 2420-2450 cm™L.

May 1983 with the resolution of 0.7 cm™1.

The absorption bands of

CFCl,, HNO; and CF,Cl, can be detected. The ordinate is in ar-

bitrary unit.
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Fig. 14. Same as Fig. 13 except for 2420-2450 cm™*.

N,O can be identified.

The absorption band of

15
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Fig. 15. Same as Fig. 13 except for the 6000 cm™* region.

of CH , can be identified.

The absor ption band
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Fig. 16. An example of the globar lamp emission spectrum obtained with the
resolution of 0.7 cm™*.
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W, REEFHEE HITAC; M-200H F7:3 M-180) TOMEEIT 5 ledic, BRT —
707 — 2% DEC JXn 5 HITAC FRAEHLI. M 17 oEfile s — 2 MB o
Mz, GEICEFAHBRIZARIZ VLD Y o L— 2 vORKE R TT.

REBBIZ BT 2 EHBROREL, KREETFIHERTARE L. BRROREHEL LO
BT OIS FER T % (MAKINO e al., 1985). #5RO—IEH M 18 1R+, T4
2% LA hicBARE, NEEANTO N,O oREH% 270 ppbv & L B0 RHR
HfRE I<—F|, L. Tk, FiC N,O REH 7 2ENWEMTHE WV OFHALZR L. L
L, NoO BRILHEMED CO, :5 LU N, OFEFHRINOEELEZEBL T2 &, AL
T RKE T NMCEBRDOBE T — 2 % F o Ttz R EEITAHECRBEOLEN DD, X
DHMICBTRSBRCTFEL TV 52, HehbERTOERRON D ICRIGE D L RINE
(equivalent width) 2F|fH LicTEX LT 5 2 &, FICLRINEOTE LWV FEHRED
DIDIZ, A2 P A RCKTILZRINE e DMED X ) FEMAKKEEELRETZ 2R
HFETHA.

Observation

/\

Fourier Transform Solar Zenith
Infrared Spectrometer Angle
(JEOL JIR-40X)
i 1
Observed Ray Tracing — Radiosonde
Spectra Data
1
MT Synthetic AFGL Line
1
Computer
(HITAC M-200H)
| Transmittance

. Transmittance Equivalent Width
|Equivalent Width ~ Abundance

\/

{ Abundance

R 17 F—x08 . #ZiTohX
Fig. 17. Flow-chart of the data processing and analysis.
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Fig. 18. An example of the results of data analysis. The transmittance curves at
2576 ecm~1 correspond to tropospheric N,O mixing ratios of 216, 270
and 324 ppbv, respectively. The dots show the measured transmittances
at Syowa Station in April 1983.

42. Al B E

KB DOHFRNSHBENC X 5 KEEERSOERBCE TN HREERL LTUL, (a) X
KEZBFUHFRTORR JOBRME - GSROME, (b) KEEREEOCEROD L
¥, (0 RRoBEAL LW IZKRBHRESPLE, (d) HEFOKBREAOEILS LUK
PBAEREARERT LTH 2R DA, (6) HNBoREBERRIC LIS A <2 + LD F#E
&, (f) sHECHERTLIRIVFRROERMESCZ ORE - RESROTNER S, (8) Ray-trac-
ing $ELREOBIAFTECEETSH L0, LErELbhb. 22 Tix, EBECRAE IR
A7 P AD SN oI D225, & LTER @-C) CHETHHERELZRD S,
%, KEBXONKME BEERDID) &, HERAESAT A0, HET P) LT5.
v REHTHDH. KRPTORIUL, ThZEhoPFEFH TR Beer OBEANTHE S 205
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M {zo0)
P(s)=Py(v) exp [—2 S ki, 2) p,.<z)ds], (10)

i=1J (o)
EVWOBRRAS D, TZT, BF I M HOBRIRSGFOFINEEL, kL, BID 0,2)
XTI ThEm 2 ERITHERH v TOHOTORIGE (cm?-molecule™) 3 L OEREE
(molecule-cm™3) %7r3. THEHL, RKRZJPTOXKE s & TIT5. (0) 1ZEBELE Y, (2w)
BART EmERbT. -7, 52 0RIBRICRT 2 KREAXE AR

M ((zco)
Te)= [f((’;)) —exp [—ES( | ky(v, 2) pi(z)ds:l, (11)

EEREIND.
EEROPIETIE, 2.2. THRICEBEBEARICL Y FRBIELICAXZ v 0B bR, Tch
b, X (10) © PR) oMb hic

Pd(y):X:ow’(v’, V) PO)dv (12)

NESND. 22T, W/, 1L, By BT ITX » TRIN DK DORKEIZH:
FIL, B O —) oW T 22 THEALCEEREOE X LTS, FR{EAXZ + A
HbEbnb KEEBERIL

Sww’ o, v)PQ)dvY

T,(v)= (13)

0
S w/ (v, v)P,(V)d'

(4]

TEIND., PO DO BECEE T, DI el Tuvs &3, X (13) 11k (10)
DD S

o (zoa)
X w/(y/, v) exp [—X k@, z)p(z)ds]du’
0 (o)

T,)= , (14)

Sww’(u’, V)

0
EE TS, L, R (14) TR, BEITNZRRAOFR—ERHEL, HREITEBE L.
X (14) oofHL, HMERK w(V,v) ORBILEERT L. £ 25T, FRIERKEAED
2% b, Beer AN > L RET % &,

{z20)

Td(»):exp[—g koo, z>p(z)a's] , (15)

(9)
EBLEMNTED., TIT, kv, 2) I NEHODFERICEKFET S R T O RIRBEK
(cm?-molecule™?)’ TH 5.
MEBRE® RBED7DIT, ky(v, 2) OFEEL k) &L, RIHESLEY a (molecule-
cm™) LF5 L, KX (15) ik
T,(v) =exp {—k.()a}, (16)
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ERSh B, L,

(o

_ 1 ( (ze)
kd(y)zgg ) kq(v, 2)p(2)ds l

(17)
(zoo) ’
a:X o(R)ds 5
(o)
ThHs. K (16) X b, BEERE AT,0)/T,0) T X2BRIMELEORZEIT
dala=AT,W)/(T,E) In T,v), (18)

LEINS.

FERIShicA227 b (F 11, 12a, 13-15) X v RDL-FEFAZXEI T LD, 74X
DRE XL, BERUADIIELEALE BLERINEY ZiT 5 & ELORHEHE (750cm™,
2400cm™!, 5400cm™Y) TD ./ 4 AU _ANSRDI, £ 3 OFERENLD, 74 Xic X 5T
HEEORERZEIL, /MR 0.8cm! OB, CFCL (850 cm™) T 40%, N,O (2576 cm™1)
T 2%, CH, (6004cm™) T 6% BEL¥BIIN%. —F, HBEE%® 0.12cm™ KREL
7o AE, 1000cm™ I35 LE D FBE, N,O (2530cm™) ' 4%, CH, (6004 cm™) (1#7
30% BELHEELOLD.

F3 SINHIDKX 18) ki RpABEEE (X 11, 12a, 13-15 BF)

Table 3. The accuracy of measurements in terms of eq. (18)
(see Figs. 11, 12a, 13, 14, 15).

Res.=0.12cm™!

Wavenumber S/N dAT|T T dafa
850cm™! unsatisfactory

2530cm™? 30 0.03 0.5 0.04

6004 cm™! 4 0.25 0.4 0.27

Res.=0.7cm™!

Wavenumber S/N dAT|T T daja
850 cm™! 12 0.08 0.8 0.36

2576 cm™! 80 0.013 0.5 0.02

6004 cm™! 10 0.1 0.8 0.06

5. JGKDIRE

SETHRNzz & D, TGS a2 LCEE, BFERANR, REHME 1.0cm™
BENBEIXTHLZ L23bard. SEOFEE MAP Tk, 0 X 5 cBlRlE kI h, N,O
BIVWCH, CoWTDF—2%#B5Z L2 TEL. LAL, 1000cm™ KOEANZ DT
1%, Pixi¥ CFCl, oBlEDHE, B|BEN 40% BEI DD Z Loibhoic. HENLDRK
Ao L B RKBERS OBRBN, FchHic- T, BRRKBOBRESHfixRET 5
ELTW32, AN P AREETRTHLERY LV S HOREICT LD, LhE
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srfRge (0.1-0.01cm™) CTHEETH Z LAEE LV, BoEEC i, RIGRFRLO ;B
Xl h, BREY e OMEBENIERCILD EWVSF A DS, LirL, T DO —FH T,
S/N lE2METT25DTC, R &E LTEHREDL D, #l2i¥ MCT (400-2000cm™ ¢ de-
tectivity D*~101°cm-HzV2. W) % {# 5 J5»%, TGS (400-8000 cm~! -G D*~10° cm+Hz!/2.
W-Y) 5 X0 EFTHSD. L, MCT 1A RAH (T7K) OLEMRH b, KREE
FORERAFRHERT DI L, BRBEHOEEYELOL LOREELREYETLHZ &
mEOFEELMbE (BES, 1982). i, BEEEIARL 25 ELBEL TE L LEN
»5.

MAP 2, WMBEEROEALRO N T o, EBHNT— 22850, N,O £ CH,
DEREBZHAT 2 LN TEL. ChLOWEL, FxDEFHIVNEITD, EFML
WinfER x5 fcdici, xRV TORENERTHD. S8, EROB R F L
%, THFRNRIE OO X W FEMss = » 7 &, 1000cm™ KD CFCl;, CF,Cl,, HNO, »
IEfECEE DIz MCT BRI X 2 &0 fFEBRAINE T h 3.

E =2

AFEOERCH 25 TiE, BERICRBEFEEY X LS, BN, BEHOKE K
MBI EOHEENDH Y, FhbomMichlio-T, F24REPE B FTHEER), H2B R
BARx CFERETER) X UOH 23 kEEK (BEFHKEK) OKBALONEVGZ®E
B E LEARFARTH 7. 2hALDFLIZL I hEgEh 7 L¥d. —F, EHNTOH
STEETOEERT P4 AL, B oy, X THIL Thicrd v icE s
RTOMEE B, TEEHE, BHFR— MH BoOLKITELEHH LT, HXEED
ML TR, FREBOF — 2 M8 e onw Ty, BABETFHRRS L oF#E—xt
RIZUDEPHAIZ, HELOEEEFE L iciivic. KEBBREBEOHFICOWTI,
SR ARESTOWHEMBROBRBREBINCASI L2 ANED i, ChbDHLATNLHE
DIRRFNAF-LET. Fh, BUYTERL A Vv Iid LR r 72 ) —DHORIN - L E
3.
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