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QCC (Quest for the Compositional identification and Chemical evolutional
understanding of the Interstellar Carbonaceous Solids)
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This research is an experimental investigation aiming to obtain accurate knowledge needed to identify
the compositional, chemical and physical properties of interstellar dust based on the
infrared/ultraviolet spectroscopic observations. Several laboratory—synthesized carbonaceous
compounds including quenched carbonaceous composites (QCCs), which are the candidates of primordial
carbonaceous dust condensed in the AGB stellar gas wind, are exposed to cosmic environment at ISS orbit
for "1 year by means of KIBO/ExHAM. By investigating the changes in the chemical/physical properties
of our samples between before and after the exposure experiment, we aim to identify the key evolutionary

processes that associate our samples with the dust grains in actual astrophysical environment.
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ERBOLT D21 TMEEDHWFORELZ BN L T2b0TH D, M#EH & SERAGFERRILAFE Polyeyelic
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4.1 HmEREE

AU H—T7 = —ARE PR S IH S
()

-94°CLL E8OCLL T

AR A1 25 B B AR (ExHAM) 1 4ER O My oI i

4.2 {FEREEREM
s SN ERIRIT R4, 210R T — Ry ZIZE A LTIREE T, GEENICHEMRE TE 5, v—IL Ry
T EOERN e Y27 NCHERREEEOL WA RE L, ERMUDHERT D, ok, kRl LT
WIANTNT TRy TN\ T DM ERET D,

4.2 #REHE

i 24 TR & il S« BORAHARSE
0C/MC/X » 7 4 BT 2 ERRALEUAR (PRFEZ 1A IR 123 L Tl ks &
OB FEMEE AT 52 &, FEBRUEFMEICK L TERTHY
2Dz T, KREHOER THVWIbOEHET D,
DAV a4 2 0C/MC/N  ZIUZHF N L 7o FEBRBEBUA (PR 25 %4 25 IR AB) 23 1 U

MTEDZ &, FEBEEGURII L TR THWZ b 0 20k
HFRNTRE L, ERTHAHT 5,

s O EEM A B &9 5, FEERALEK & g A B8 A - 7
FEEHOY—L Ny 7 e EHIT, BINHADED Y — Ny T3
A CTE D L, MERSIIEITHLERT S,

IERE (RN TIVT 2
TR )

4.3 EERHERIA (EE64-13 & UEE64-11)
FERPEFABITEXHAMD IR EE — I FTICHAE T D & 5 “RUER ¥ 2, 2 TR AIT641H (A 7H1281H) DFE 2

2y b L, A Ary NESE TRICRT,

% 4.3.1 : 2 fH > FEBR LA (EE64-1 38 L OVEE64-11) kBt 2 0 v~ K5
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4.3.1 REREAH
KB O A, RUBHECR (RoRER) . At 2 v > b ETOIDFZEDOFHR 2 #£4. 3. LITRT,

#4.3.1 FEEFEE (2014411 1 21 B R

Sample ID Samples Maximum # of samples Slot ID (EE64-1) Slot ID (EE64-11)
(A1) Filmy Quenched Carbonaceous Composite 12 (Si) 1-01, 1-08, I-47 (Si) 11-01, 1-08, 1-47
(produced at U Tokyo; Sakata et al. 1983) (Si02) I-02 (Si02) 1I-02
(Si+Cover) |-31 (Si+Cover)ll-31
(Si02+Cover) I-56 (Si02+Cover)ll-56
(A-2) Deuterated Filmy Quenched Carbonaceous Composite 4 (Si) - (Si) -
(produced at U Tokyo) (Si02) - (Si02+Cover) -
(B-1) Dark Quenched Carbonaceous Composite 8 (Si) 1-03, 1-64 (Si) 11-03, 1-64
(produced at U Tokyo; Sakata et al. 1983) (Si02) I-04 (Si02) 1I-04
(C-1) Nitrogen-Containing Carbonaceous Compounds-1 8 (Si) I-20, 1-28, 1-29, (Si) 11-20, 11-28, 11-29,
(produced from Coronene C24H12 at U Tokyo) 1-63 1-63
(C-2) Nitrogen-Containing Carbonaceous Compounds-2 4 (Si) I-52 (Si) 11-62
(produced from Anthracene C14H10 at U Tokyo) (Si02) - (Si02) 11119
(C-3) Nitrogen-Containing Carbonaceous Compounds-3 4 (Si) I-30, I-60 (Si) 11-30, 11-60
(produced from Chrysene C18H12 at U Tokyo)
(C-4) Nitrogen-Containing Carbonaceous Compounds-4 4 (Si) I-55 (Si) 11-65
(produced from C60 at U Tokyo)
(b-1) Organic Globule 4 (Si) 1117 (Si) 1-17
(produced at Hokkaido University) (Si02) I-18 (Si02) 11-18
(D-2) Organics on graphite by FT reaction 4 (Si) I-25 (Si) 11-25
(produced at Hokkaido University) (Si02) I-26 (Si02) 11-26
(D-3) Organics on silicate by FT reaction 4 (Si) - (Si) ---
(produced at Hokkaido University) (Si02) -- (Si02) ---
(E-1) Onion-like Carbon 4 (Si) 141 (Si) 11-41
(Hokkaido University) (Si02) I-42 (Si02) II-42
(E-2) Giant Fullerene 4 (Si) 1-33 (Si) 11-33
(produced at Hokkaido University) (Si02) I-34 (Si02) 11-34
(F-1) Hydrogenated Amorphous Carbon 4 (Si) I-43 (Si) 11-43
(produced at University of Electro-Communications Tokyo) (Si02) I-19 (Si02+Cover) 1I-44
(G-1) Hydrogen-Containing Diamond-like Carbon-1 4 (Si) I-54 (Si) 11-54
(Interface Inc.) (Si02) I-36 (Si02) II-36
(G-2) Hydrogen-Containing Diamond-like Carbon-2 (a-C:H) 4 (Si) 10, I-62 (Si) 11-10, 11-62
(NIPPON ITF, INC.)
(H-1) Diamond-like Carbon-1 (ta-CX) 4 (Si) I-51 (Si) 11-51
(Interface Inc.) (Si02) I-27 (Si02) II-27
(H-2) Diamond-like Carbon-2 (GLC) 4 (Si) I-59 (Si) 11-59
(Interface Inc.) (Si02) I-35 (Si02) I-35
({-1) Graphite 2 (bulk) I-46 (bulk) 1I-46
(natural stone; Mexico)
({-2) Graphite 2 (bulk) - (bulk) -
(synthetic compound)
(-3) Graphite 4 (bulk) - (bulk) -
(pyrolytic graphite C/A; Tomoe Engineering Co., Ltd.)
(L-1) Anthracite 2 (bulk) 1-48 (bulk) 1I-48
(natural stone; USA)
(M-1) Mesophase Carbon-1 2 (bulk) I-53 (bulk) 11-53
(sintered body)
(M-2) Mesophase Carbon-2 2 (bulk) I-61 (bulk) 11-61
(Asahi Coke Ltd.)
(P-1) Polyethylene-1 2 (bulk) 1-49 (bulk) 1-49
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(Aldrich Chem.; mp 130-145°C)
(P-2) Polyethylene-2 2 (bulk) I-57 (bulk) -
(Sumitomo Seika; LE-1080)
(P-3) Polyethylene-3 2 (bulk) --- (bulk) 1I-57
(University of Tokyo)
(Q-1) Polystyrene-1 (white) 2 (bulk) I-58 (bulk) -
(Q-2) Polystyrene-2 (clear) 2 (bulk) --- (bulk) 11-58
(R-1) Coronene (CH12) 4 (Si) 1-06 (Si) 11-06
(Si02) I-38 (Si02) 1I-38
(R-2) Anthracene (C14H10) 2 (Si) 1-14 (Si) 11-14
(R-3) Chrysene (C1sH12) 4 (Si) 1-22 (Si) 11-22
(Si02) I-21 (Si02) I-21
(R-4) Fullerene (Ceo) 4 (Si) 1-06 (Si) 11-05
(Sio2) I-37 (Si02) 1I-37
(R-5) Glycolaldehyde dimer 2 (Si) 1-24 (Si) 11-24
(S-1) Amorphous Alumina 2 (Si) I-23 (Si) 11-23
(Hokkaido University)
(T-1) Calcium Aluminate Hydrate 2 (bulk) I-15 (bulk)I-15
(Hokkaido University)
(T-2) Calcium Silicate Hydrate 2 (bulk) I-16 (bulk) 1I-16
(Hokkaido University)
(U-1) Olivine (Mg«Fe2xSiOq; x=1.8) 2 (bulk) 1-09 (bulk) 1I-09
(natural stone; Pakistan)
(U-2) Olivine (Mg«Fe2xSiOq; x=1.5) 2 (bulk) 1-45 (bulk) 1I-45
(natural stone; Miyake Island, Tokyo)
(V-1) Pyroxene (MgxFe2x(SiOs)z; x=1.0) 2 (bulk) I-11 (bulk) 1I-11
(natural stone; Tanzania)
(V-2) Pyroxene (MgxFe2«(SiOs)z; x=1.8) 2 (bulk) 1-12 (bulk) 1I-12
(natural stone; Koike et al.)
(V-3) Peridotite 2 (bulk) I-13 (bulk) 1I-13
(natural stone; Ibaraki)
(W-1) Amorphous Silicate 2 (bulk) I-40 (bulk) 1I-40
(KANTO CHEMICAL Co., INC)
(W-2) Hydrogen-bearing SiO2 (SiO2:H) 2 (bulk) 1-39 (bulk) 1I-39
(Chihara et al.)
(X-1) Silicon substrate 2 (bulk) 1-07, I-32 (bulk) 1I-07, 1-32
(Y-1) SiO2 substrate 2 (bulk) 1-44, I-50 (bulk) 1I-50

FEREELD O B G RcA TR BICHERE S 2F0EHE, A O LRE OFHEO HEY TR L, U 2 Kk
PR ICHERS S 2 50EHE, £ DM OMRIEE H RO G, XPS, UPS, T~ v, B BAMEIEIE R &) o i
WO HBTHEET 2, EOBREIX, 20149 H TR FE 3 2 PMRENERIZ X 2 RIEE% OFA, 2014F9H T
AN FEhE 3 2 A INERREBR, 20144F10 H _EAJIC JAXAD B2 48 B BR BE ik BRak 0 2 O C32fiE 4 2 Il 1R e 35 2%
DBFRBEORWESOMPEEZIEE 2 TITH ., TN E TITERPEERN & % —128VTRO. 75mmD FHERIE 7%
RAWTIT o 72aBH R TERERBR 2 1%, U 2 U X OVERRA Jeik23, JX-ESPC-101114 NC-02N THLE X 5
JEMRMS 17— L D 2 [ % D722 2 A8 L 7= R AERTE37. Tkef (RO. 76mm) (Z5F L C. 43 7 M fhy B EfE 2~ § 5

M S 7= (S102FAR D BEE D R AEEER /71390. 9kgf, SiFEMR DA DR REER /11394, 4kgf), & 612, K
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TREAE B RAERER 5 1%, F-QCCEHD FEH > 7 uizxt LT, YR OREE TloumfEE DR ENE L 5 H1
NoT-T-, HERBIE L2 >40umd T, REOSREZED TV 5,

FKA4.3. 1D AFE K OBFNBIIT HEHZ TET 5B & Z20FD Y TPEAR v MIE (20144F11 H 2 H i)
DM AETT, 2 ODFEREGRA EE64-13 L OEE64-111%, BV T2 DZENWT, [ ULEFHFEZFDO A v b
(IR B 3 S D K 9 IS 5, BE64-18 L OEE64-111, =, ExHAMOHEIT T IA#4 5B &
MG ICHESND TETHY, UKD BERENSRERD 2 E COPWEL{bOBEREBGTE, 20
JRR DY) Y 53 IS DT — X OBAFN AR 72 D, 72, 201410 TH 2 H 16 HIZHT TIAXAD BEZEH &
B e R i 20 FH O T IEME U 72 R 1-IR e 32 R AT SR C i, el S V72 BRH L O JEE ~ DAL & 1H YT e < R
oY, ABEIOREOIREE R TOERFIENEY) CTh 2 HENER I N, AL, I % TH s EER
T TRV UL OB ORI & ZIUTHE D OB A~DIEENE > e 2 BE L UL FTORTL
RKLEAEEZIT>TWD,

(DSHTERTY Y arBLOEKATED R AR FIc#E S AR —RBHC W TIE., (RICWEREIC X
STHWIEREZ L THER EORE T2, BEEL TRE B, T — OB HE D 1EY #H5 %D
U A 7R &1L D,

(2) BHFIET —~ T b EELREBO—2>TH A filmy QCC(A-1), dark QCC(A-3), Nitrogen containing
Compounds (C-DIZDW T, [A—H 7 A b b— MIHERE S 7[R — (AR 3B 2 EEEHER L, 26245
EBRUEUAR DRI N O B2 DEELONEIZERE L, T — DEUME NS OIELRIZT 25 U A7 O4rHia K->
Tb\éo

(B) BT, Si02+cover & T HFHEHI DWW TIL, FFREFEOREZ TR HINT, AlAKEE T X
FL— b EFT25REO EIZE AT (010mm, t=1mm) Z NSHTRETHRAL L —NIZEHET S, ZOE, A
—TH DA RA TR, FIREESHE 2 DA 2 4 — R 32 BRI, J& FHGUEHCF i 22 IS A 8/ F#ilE 9 5
WEIZE D a2 I &% 2 A Dblank Si02HEAK & L CoO%EI I D, FFlo, ARFRE TR b EERHE
D—2THHfilmy QCR ETHOWNWTIE, AMDO R v NI, GRARRO AN —% BN TAREOE 2 H D
BTHZET, HY/ BERDY AT MMz HEEZ1T> T\ 5,

(4) Z O, UVERSERER DA RO PG 2 21, BUSx L CEMEE O K X 7230k (Polyethylene; P-1, P-2,
P-3, Polystyrene; Q-1, Q-2, Glycoladehyde dimmer; R-5) 22\ TCiX, BEEHOL A TREMOY 7L~
DB DVIROGFT, blankY 7 2 b L— hORE, HOWVIEHHO A v M EBRBEVE P TN A1 v b
WZhh HTr,
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(D-3) Organics on Silicate

(G-1) H-DLC1

(G-2) H-DLC2
(A-1) Filmy QCC

(H-1) DLC (ta-CX)

B-1) Dark QCC
(B-1) Q (P-1,P-2,P-3)

. Polyethylene
sputtered a-C ' (Q-1, Q-2)
Polystyrene

()-1, J-2, 1-3)
Graphite

R-4) Cso \ (M-1, M-2) Mesophase Carbon
(R-1,R-2,R-3) PAH  (D-2, E-1) Organics on Graphite, Onion Like Carbon

4.3.2 : R FBRHIT 2 RBEAROMEIREEZ R T 3 TROK
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4.3.2 ERAILET—, BRFILI—EELV UEMRR AR, BEAZEOHE

kL2 — (134, 3. 2. 1280) | 3 BHR L2 —F (K4, 3. 2. 22 8R) | B IOV U HH S (K4 3. 2. 32 8) | B (K
4.3.2. 4ZM) ORGHHE 2 L TORd, sk #— LB AR L A —RIT16AKOM2. 5O F Z A L TEES 2, skt
SV A —1%, EE64-1JH LEE64-TIH D2fE D V) | BBV 2 — BRI OO L &2 3 L £0. 2272 5 K 51T, 30k
(2O 0. 8mm, 1. 5mm, 1. 8mmDIES DFLEL A v > N EFT 5, BiEHEIL, BERHCERE) OREE AR 2 RET D
HEOTHEH L. SEBRALEIA 2 EXHAMEE S T D RTICHL D S L, BREE SR EXHAM & SRR A 2 4F L 122 ICHAE 5,

99,5+0.]
875 82 _ i
2 =R
@ o
@Bl ¢ & & & ¢ & & &
& ip A2
& &
- b <+ 3
b= Y ] 32
oy = i
m &/ & Bl
& &
@ &
> o o © & o & & @
4-R3 4-E7
3.0 8x11.0¢=88> - 2-29%URE
2.75 94387
RO P
= ! !H
i~ Hi IH
o | -
+l
g

[X4.3.2.1 : BRIV E—BOFH K

17



94 .4

85 7x11.0¢=77)
1 =
)
=
<4 & ==
= Ry
P \ \
® 14 3IxZ2 =662 S-MZ2Ew TRIB
3.0 4x22.0¢=88) 16-M2.555 7 BB
Rl) vy NES
<5 RO.OSWT 2104 s BFi8| 7R R®
o \ e ()| osz01 | sorm
m=sss === e 15401 | 120m
\Coscom @ 18401 | 27F
24 .3
85 7x11.0¢=77)
o =
= s ¢+¢ 3 5
Ayesles esles anlen s’ (M O
15 [D0e0ades) it
5 3 SR #*#¢$§$'¢4'*1 YRS S
SRR 11
a"jz//j"‘I l'l ™
Y *qﬁg*fﬁﬁ?ﬁ
MOS0 'Z S
¥ 14 Ix22.0(=66) \ \Co-M2 s v TRE
3.0 4x22.0(=88) 16-M2.5%~ 7 RiE
AR S
< RO.OSHUT #10:4F = 2% | rrume RE
& \ M (O | osz01 | 4s+m
n o | 1stor | 1eem
\Co.5(em @ 1.8+0.1 7
X4.3.2.2: sEbR LV H— (L ; EE64-1H, F ; BE64-11/H) OF%FHX M, I3 8md A1 v kT,

JE S ImmD A A Fe b EICHERSE S 7230 Bz, EIZE S 1D & A HER D N— 2 g TRET 5,



945

o
0T EE=ITIINF _
Pt AT AE A
NPANPANPANPANPANPANP LN
CHDHDHEHDD
X FOR FOR KR 58
Iy PSP S S SSpo 8
) MDD | F
g et Nmﬁz A A Y S
5 PSPPIy i
~ AVARVAAYAAYS ,xw.mf:}, -
PRSP ERE TS PSP
A AVANYA VARV ARVART AR
SIS INII
SR A AR AR AR AR AR
PEASPANPASPASFASPASPAS A
o o

il
[=§:1 CEL=00TT=L
FrE

101

[X14.3.2.3 : SR D

1

i

JL

6

2x2=R2

4-R2

El

S
ol

a1

sl
g

!_!._____ - -

96

+

4oty BE

Ty gnvl (HETSv9)

GSLIPAZ TR
CP-09 (BP0mmE=3m)

16\

&0

e

3

i

i

JL

6

[X4.3.2.4 : fRH#EZED

19



4.3.3 HAMOEERHZE

AFEHE, B IR, ERLI0mO ROV A XL L, 3EHEREZ ZORIRITIN T3 50, REKRO Y
aURE T Gié\ﬁkfﬂﬁﬁi CRB A S LTIRRBCHE 9~ 2, BUBHE, BB #— 5720 6418 (551128

E) DA\ > MIERE L (—H BN EEL P 2HNT, Aoy vriikteZ L2EE). B 5 U o FHIK
NE TS ZBEET D, ZOB, U FEROBRARITIEIA Y MLEIZ R THEEIMmO XA FH64E 22T T
HY | BEKDAT L ADNOR LT, BEHRV X —IZB D DB, FRB OS2 M s 2 29T, 3B
DBV —~OEE % EBL S 5 %E %2R (K4, 3. 38 M), 20144F9 A 29 H I FHBERRTICIB VT,

FERHLEAPMIZ % L C TISS Pressurized Volume Hardwre Common Interface Requirements Documents “SSP
50835 Revision D” | ®F3.1.1.2.1.2.3.2-1 TUNATTENUATED AND ATTENUATED RANDOM VIBRATION ENVIRONMENTS
FOR END ITEMSSOFT-STOWED IN A SINGLE CTB, X/Y/Z AXIS]IZ /B S 1L D IEENS (AT) (kv QTANHREBR (AT+3dB,
IIRFF1057) 24TV, AUEHR R (RS B A Rl L 72,

4. 3. 3 IREHFBR S (AT)

Frequency Max. Fllght 20 Ib ORU in Pyrell in a Single
(Hz) RV Env' CTB

20 0.057 (g'/Hz) 0.1465 (g'/Hz)
20-153 0 (dB/oct) -9.76 (dB/oct)

153 0.057 (g'/Hz) 0.0002 (g"/Hz)
153-190 +7.67 (dBJoct) 0 (dB/oct)

190 0.099 (g'/Hz) 0.0002 (g'/Hz)
190-250 0 (dB/oct) 0 (dB/oct)

250 0.099 (g*/Hz) 0.0002 (g°/Hz)
250-750 -1.61 (dBloct) 0 (dB/oct)

750 0.055 (g*/Hz) 0.0002 (g"/Hz)
750-2000 -3.43 (dB/oct) 0 (dB/oct)

2000 0.018 (g'/Hz) 0.0002 (g'/Hz)

OA (grms) 9.47 1.29

s

4. 3.3 : AR X —15
B (T A PE—R)Z2 A VA h—)L L TN T DER,

B LS = U F RIS R OREE T L (PM)
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4.4 FHM/HAROEE - RESH
441 D=\ T BEDBREXRBRAHMOME TEENHSMERERT D)

=Ny Z T ERMRRICE A IS LIRE T 2, v B OZRUTE £ TV D KRR
FICEHMERRE SRS, MBB X ORI Z L 2Bi<0, BB XL OMARERICIT, £
BRHEERIRIIE 2 LTREE T, BiEE 7 c L A (FF v v v T HEFRD B X OWRIE 7 1 VA (EA
A b ¥y oy F o EER) 29k 0 G oW TES T ER RIS » 77 (0C/MC/N v Z)IZ AR, & BTy —/bN
Yy 7 RICTHRET D, ZNICK Y RHRICEVRETREE 25, HERINHE LT, O —A Ny 7B

K OZEDPEEE RN > 7 % 5 IR RIS X MEHE T 5.
=V OC/MC/\w &'

SRERIHEL A (EEGA-I/IT)
+ {R5&% (EEGALID-I/-11)

4. 4.1 : =Ny TN~OEBRHGAIGHO A A —,
4.4.2 BEBRBUNTILS Y TNy y)
SR & s M N> 7 (Cargo Transfer Bag: CTB) & A v X —7 = — A&, WEARIT, AT LT v
TRy TOL b OEEE, EEEMAE BN E L, FK, B CERT S, FEETIE. 0C/MCSy ZHIZEFA L
7= FEBREERA A ASLTZ S — Ny 7 (1R ) & ARBREF DOC/MC/S > 7 (1) ROV — o8 7 (181K ) Al

DLHETHWS (X4, 4. 22 08) , 1 Tl B U 72 ZERAGEAZ0C/MC/ Y > 78 LV — Ny I ANTZIREET
kT 2EINAESE LTORBRTHWS,

(top view) =Ny T

(88 / HRAFAT )

OC/MC 18y &

A
OoC/MC /w57
(side view)

e
—_— & |
REREEHE

4. 4.2 1 BERZRNO T — 3y 7 (TER /M) OO A A —,
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5. REAE

51 VIL—RBRERUVERS—7 VR (EfFEDFH, ExHAME| & &EHE)

F5. LN N—EE L FEBR S — A v A B d, FEBRT —<NERT B 7 L — BRI ERHLEA A TCDIE Y ([ ZEXHAMIZ
BT pE L, EREEGRKREZRINT2HFORLTH D,

#b.1 7 N—EEL ERRL—F R

Day |[Step ﬁ% BIENSE x5 SEBRAE Fhiti EOFEEFIH
. day)
1 1 1{CTB2> & i s e 2 B D H 3~ s R o
1 2 (AR ERN D =Ny TR HT AR
=Ly
- 3 —[ExHAMIZEEL 2 B (17 5 £ TOM., & iv—n "o F
— Wy T X ¥ B EOREGTIC
BB LTk
2 4 LExHAMIZ R A2 B D AH1F D IERTIC Y — L i — Xy — LR 7 A fH
Ny T w2 T 5D, F7ZIRREE TR v B
R L2,
2 5 |EBRHRE X2y — ARy P B L ERLERA
OC/MC N> 7B ELY 9,
2 6 ~|FEBRALGRIA DO REZ Z LY 247, FEBR LR VEFER NG 2 50k
WAl AR
2 7 —[ExHAMIZ FZBRILERIAR 2 ICDICRE VR Y FF I EBRfikakA (B33 2 aw S|
g5, WAl R
8 —| B fR e O B B iR i ExHAM
- 9 —[ExHAMZ RSN 75 > k7 +— LIZHLD fF (ExHAM ExHAM{RI/E 3
J 5
- 10 —| 5 EE A )y B EXHAMD B IR AE % B E. Ak ExHAM
WEIT
- 11 LA [ExHAMZ “FH 22 R IR iR S5 5 ExHAM W52 S B
- 12 —|ExHAMZ St N2 BN 9~ % ExHAM ExHAM{RI/E 3
13 | [RT B 0D B L i B ExHAM
3 14 1|ExHAMIZ B O {1 F T U7z SEBR IR & B (28R IR TEFERE, DRERHURE
URISCR M L 72 X
TS
3 15 1| FEBR PRI REZ 2T (1T 5 FEBR LR TEFERE, DRERHURE
M L 72 X
TS
3 16 —[H 0 4 U 72 SEBR IR & R 0 0C/MC S8R etk — LR 7 A fH
Ny ZIWZ AN ET, =y 7T A F7REETH v B
nb R L2,
3 17 (V=R T R R AN T D TR A
=Ly T
4 18 1|k A gs 2 CTBIZ AN D CTB
& &t

s N —RBITRED EBRHAHE . 7 L —ORB T 0 B A2 EXHAMIZ B Y 113 /B0 4k UVESE O Hhkr s
FHRENDZEEICIT, BB EZ S — Ny ZICANTIREETHRE (TE¥EKRIE) 452 & TRBEIZR W,
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5.2 HERGH

WIE LT T v b7 4 — DIZEXHAMASEL D 1 B, EERBGAR S T 22 /7 < TV CHERRER S D
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