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Abstract: In recent years, the research on moderately volatile elements in solar system bodies has sparked a
wave of interest. As a member of moderately volatile elements, zinc (Zn) and its isotopes are good indicators
for tracing the high-temperature evaporation process. Hence, the Zn isotope is considered as an ideal tool to
study the evolution of solar nebula and planets in the planetary science. Here, we have systematically
summarized the Zn isotopic compositions of various meteorites and planetary reservoirs, and have provided a
comprehensive overview on the zinc stable isotope researches of different types of meteorites and
extraterrestrial samples (carbonaceous chondrites, ordinary chondrites, enstatite chondrites, angrites, iron
meteorites, stony-iron meteorites, lunar meteorites and Apollo samples, Martian meteorites, Vesta meteorites,
etc.). Those researches were mainly concentrated on the controlling factors of zinc isotope composition in
different meteorites and planets and the indication of zinc isotopes for the nebular processes and planetary
processes in the solar system. At the same time, we have briefly discussed the fractionation mechanism of zinc
isotopes in the formation and evolution process of the solar system, and have explored the prospects and
development trends of zinc isotope researches in the planetary science on the basis of previous researches.
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HHEFE R TR AT B A s BOCE R A, B B TR, BRRLUA DL N R FH R
FHAT BT KB R B AR iy T A g e Rk AR, RATE T E R A DL R e KR
AT FE AN [FAT BRI K 535 B PR R sk R 1 AN B A

BfE NS R TR, R RIS 107 bar FHEAREE (50% To) A 706KP., & A4 54
FsE RN, 0 %Zn (49.2%). *Zn (27.8%). Zn (4.0%). *®*Zn (18.4%) F1°Zn (0.6%). B
A R EIRAE T RER AR, HRIRAE T A A & @A o IX Ee W BRAL SRR M R FL R 1
T BRI AT R 55K H KRYTAT B 0 il 2. B WA R DL RCE e 2 A0 R R A R A AT
ONIRAE T B, AT R EAT R E A EIR AE R  RE TR R P SR 2 [ AL B, (HAE s ER
H AR LA R A ST, PRt A FIAL 2 B AR AT R R A DA R — S BRA ( m dE l
IR AR, B RS 2B R I H L 78 R = AT AL AR i R M T R T BRI 1 B

HIF 50 R BH 28 A0 5 P04 [R) A7 25 2EL RRORN 23 TR ML A Bl T InaR X AT AR BA bt . B BEAA # AR
R A AT B e S R B A, A BT R AR OR B R AN R R AR B 4G TR 4B A 807 S B A . ZIMT A
FHIAT B AT A E A R o AR SR BRI [ kAT B R AU B RS R T R, AREE T H
AIAAAER @, R TR R AR R EEH.

1 BRI 2T 5 S B B v

Blix & (1957) & 58 FH B A 1 B ARFE L R B RIS A, HR T4 ks B2 G
Z 1%0~~2%0), FEAT R IHEREE S RO R AL AP e 2 7. 25 Filby (1964) A sh-F 5Lk
BT L M R e R A 2 AL 20 14K, A BIR % {X (Thermal Tonization Mass Spectrometer,
TIMS) FHIENH T2 FEA R MK EROE TAESRZEIHER T ORRFNE G, HoAS R L 2 AT i 77k
BT (L9 1%0/amu) "), B RTHET 0 TIMS B4 BEIAF] 0.1~0.2 %o/amu RS, 1999 4,
Maréchal fz - H FH 2 82 i v 8RS & 5 B8 75 4% (Multicollector-Inductively Coupled Plasma Mass
Spectrometry, MC-ICPMS) 132| 1 & A K i b sk B e R R4 k. b5, MC-ICPMS #)i2 fif H
T Zn FAC R BMNS CRIETT VB FE S -ARRE ) Z2 VR B0 B NE ). o, G561 AR LA
it B D) 222 ¥ T LA A PR A9 1 3 ) o 2 AR v 1 R B a7 e ) o7 2 0 o P o v A0 S
% FH IMC-Lyon ¥R . B[R 22 20 s PR 28 SR SR FH AR AR A (8 T 20l 22 3R «

570/ %0=[("Z0/** Zn) s/ Z0/* Zn) - 11X 1000
Kb, X NFRESR, WLAER 66, 67, 68 170, FEfh M 8°Zn kAR E MR M2 R 41K HiET
EidvmeErE, Ebs EAFESE A E R bR E T B RN ER S HhrdE, a1 IRMM-3702 I NIST SRM
683 SV MBS B hrifE: A%Zn imvv3r02-amc Lyon = +0.27%0+0.03%0 5 A®Zn nist srv 683-1MC Lyon =
+0.12%0%0.04%0"

2 ANEBSA AT R A rh B () 7 2R R 4 R

BE [ A R U — AN B S BT T 7 1], R T R A# K BH &R 1) % BRI A0 A A B 2
B X AT ACEN&SEMA R HER Apollo Mk [HIFE I E T RAIBFL, HIERBERKFA (CO). HiE
BRI (OC). MK EARRKIRR A (EC). MUBILERRIMA (Ureilite) BkMiA . AEMIA . HERMR
A Apollo FEdh. KAERIA (SNC B 2B (HED BiA) & (K 1.

2.1 ERRIBRA B T B AL AR R

BRRLBA A —Fh s S ERRLII B A, EEAFERERRLN A (CC)  « H@EERRI A (OC). ik
FERRIBE AT (EC), 45 Rumuruti (R) BUBRRL A FI Kakangari (KD BYBRRLER AT BRWFAT B AN
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R EAT B R AP, R TR
TSI A AN AT B TR 1) B A

2.1.1 BRIRRALI B

Tk R ERRL A & —FhE K S

BHHAL S ERRIBR AR, Luck 2%
(2005) {#iffl MC-ICPMS B /Xl 15
TR BTERRLR A (CCD\ Bk
PR (OC) 1Rk BEEE R R4
Jo AT R BIAN [ (4 e o O o A
(CI. CV. CO. CM %) HEMWE
P R A R A RCZE 7 (+0.16%0 <
8%7Zn < +0.52%0). 4[R2 2H b
Pl S 28 PR 5O T R A AR AR Ak, B[R AL 25 IR % CT-CM-CV-CO T &8 ek /)y, B K% T
SEHREIEMK. HILUE, ClAMUA R B EEE MR Z, L E 50 K 20 PR T BRoRL B A 3 2
EERNEFRAMZEP, Barrat 25 2012 FE0NK T 2 ERLUA R, 5] 7 A SR CT AR A
eI AL B : 8%°Zn = +0.46%020.08%0, 3% — 45 Fth o Y C1 R BRAE B5 A7 FE 50 T HL B e o okt B A T
(CM. CV. CO %) BEHEHEMFFMED. Luck £ (2005) Y X —#H & AR R E R = A

3 [ 57 25k P 0V 5 T T e s T s o 0 9 o 2 2 A 10,

RIAERPI IR A TP EE KRENE S E MR T (calcium-aluminium-rich inclusion, CAI). CAls &
JEARAT B Ak b B S VA 2k 4 R I B AR . Kato 28 (2017) MR T CAIs MIEEFRIAIE (8%°Zn=—1.23%0~
—0.19%0) FEETEESE (91X 10°~702X 10, EATHIN TR BRI B AT 45 & R e R &,
X5 Allende CAI (5°°Zn =-2.65%0) 1 Murchison CAI (8°Zn =—0.64%o) itz F—51230, sk,
A NIBRIL CALs ‘BB SREEAE L 2 B, HItL, CAIs &R EE R 2 I RHME BN e B =
P TR S5 O 1 70 B VA B R TP R 1 R 8 AR S A ek i 4 P,

212 L@k B

Bl 1 AR IR AR R e [E) 7 2 4R (OB JR T SC iR [8-9,21-25])

Fig. 1. Zinc isotope compositions of various meteorites and planetary bodies.

TR (8%°Zn = —1.30%0~+0.76%0) 14 IRk BAR U/ T2 J9: H AL, LAY, LL &,
AN[RI KT Pl ook S () [T 25 2 RE AR 5% (+0.19%0, +0.06%0, —0.07%0) 2, BRI AT A I AR ix A
MG . HE| 2019 5, Creech Ml Moynier LI [ e BRI A 18 R AL R AEE[FIAL 2R, AR IFEHIE H 2,
L&, LL BRI, X 2 FREG RRIH — SRS . T2 MocRmERE Rz, &
BAEPEHERYE, AR, GHRA TSR, FMEREYN, R&UNXHER IR
PEZAR A 245 T R AR 0o T M BRRE B A r i A% G AT S 6 R 22 R 1) B
Z 41 . Wolf Al Lipschutz (1998) #i | 5z ki ) H ZUERA P A Charsonville (H6, S4) FIA 52 i (1
H RIERKL AT Kernouvé (H6, S1) FLAARMLIKIEE FIA ALY, Luck 5 (2005) & B M3 B B A
) 8%zn 5T R T BAHSCERY, SR, Schaefer 1 Fegley Jr (20100 &1 B3 3 BRA B 7 o
(1 [ 2% 4l A5 L IS R R B 6 1A PO

TN 0] 57 38 R B3 (1) R R AR [ AL 3R 34T 1 XS LUE L, R I ad BfoR [ A A 38 52 TE A
5%, AT IR B 5% Z2 2 R T B A A R R r AR R SR B4 R LA A ST S 80 . Foh [ A
R G RMAMEERRERA, SR AR RS R R 0 ik 2 R IR A 2R PO,
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B Z VB R ORI T 2 W A0 SIE VA St PO R R 8 BRI AT B WG Y i B o 3R L IR AL 0 A 6 AN (R A B R ot
FALRPT, Pringle % (2017) JEIdIELLERTE S50 43 89 HH AP M@ BRI A7 b B (0 JUMIRAE AR (R
B BRI A R AR R HEAT TR RIALER b, ACEUBRAL AR B R L 2R A R B
W A AR rh e L R AR B Y, 3K Luck 25 (2005) MRAISE R— 8. HJR A AT B K45 1 @ Bk
LB AT (R P A AR AT IR e A A A e A ) R 3R PR S e T 8 S R 1 AN R AR T2 F I PRI A0 8 ) £ 2k 2
FRAEAEN

2.1.3 KL HFALIR A

TR BRORE B A1 E 47 8k EH B RIIGER EL B /M- 2011 4F Moynier SR 13X — R AR A7 LA
FK TCERRL AT AL ZR o AT — EL6 LB F 438 1 KBH 2 P AR 8 (1) B R AL 4L (8%Zn
=+7.35%0), WYUK TERRIB 1113 2] T AR (R BB ALRG (8°°Zn = ~7.04%0) [T, flfi1R
EH 270 KR AT ERBLIS AT (8°°Zn = +0.15%0~+0.31%0) SIS FRFZ S (¥ EL3 BB AT (8%°Zn = +0.01%0~
+0.63%0) A & HBAAIEEFRI AL ZR AL, SRTIARLL EL3 RUBRAT, EL6 AURAA (M RO R H, JX Al e
AN BL6 MBAT 2 T SRR R AR A o TR TEBRORE B3 A FF RS A 10 3 )i 3R 4L Rl T R 1 7%
VR R Y B R L 3R I R

2.2 S REMA PRI T AL R R

1) WOMETCERRIA RO ERKIBR AT (Ureilite) & —FBELEE B I ERRIB AT, JBHE U NRE T
L7 5/ MT B 5 A 8442 Moynier 25 (2011) BIFFE T ARl i A B ROMIOE S BRI R A7, & B4 [+
fr FAVE S P A RARE RIEMASER R, HARMREMBNIES] 1%, XEpn i B R E e
A7 2 AL R A AR C 3R B, X 5 78 52 3 s 8 o IS Rl B B B A (tektite) FHA% 1%
YEX I B8 (trinity) 2o O R R AE ST, BRI, AT TN MO T BRoRE R A 4 ) o 4L
AR AT B2 4% T S BUN SR A KRR . (HJ2/E Moynier 58 (2011) HIWFFLH, i 8 AR R B
IR A D HE A R e R RIS R, XS BRI AR RS T I . BB 2019 4F, Brugier &
St AL T 5 2 BORE JC BN BA R A B R AL 2R 2H AR H(+0.40%0~42.71%0), IETIE T 5 EA1K H AH
FIBEA (UPB) 9 H M IR R 5 1A AT R (R R 22 5 (R B R AT AR (8%°Zn = +0.67%0) AT BLIX il R
SR ISR A RIS 2 AE R Al T A BN B A (P, IR MR B — R Hh e 7 i o A A i
BMOL SRR AR RE. B e — NS AR T 5T R8N 2% a,
JiT CLZ& KA FH W] e 3 22 R AR AE/IMT B BRI R R R b, BRIbZ 4, 2 Ja Bl ity 23 38 98 25 &L
57 AT DG83 (R 2 P 08 o RHEOREE T RO P A v A8 A A K e [ A7 2 20 B T A2 28 AR PR AR 4 SR P4

2) BB BRRUA AR, HEERS N BEE, $ANR N ZIT RN . Luck
& (2005) FA T BTGB 1) TIIAB BUERRG A BB R A7 2 2B FEIAR A (—0.59%0~+0.50%0), 1Ml 25 fik
FREL AR A (N TA 43 TIICD ) o AL R AR ARG B 5 (+0.56%0~+3.68%0)» AhATTIE K I
TAB-ITICD 7 4k B A 5 [R5 25 A4 1R o7 2% B A W O AR e, R DURIR 2 BT B 8 8%°Zn (I o
TR 5 A 2 B R B v 8% Cu AR &8 kAL TIRAPY. ZJF Chen % (2013) ik
TORERB A RN R, BRI R A E TVA F1 IVB AR HL T H e 0 M B O B 4 0 o (4
FIfLE . DA AITIA A3 W 2K B P RS R M e B B 5 e RHMA M 28 & 7 L Bk, 2014 4F
Bridgestock S5Xf AFIZEMERL A (TAB B, TAB Y. IAB &) R EAMLRIAT TN RS04
B, KBTI Bk A R A A LB AR TR IR SR M IR BRORL B A 50 S i B R AL R 2k, B — SR )k
B IL 8%Zn M HEE m R A B E M. R TR 9 8 S8 2 MR e RA K. RIkAbiTn
N 8% Zn (H H[ZaE I ARG T HBR A B0 & B AT oy B 45 i AL,



ERE B, S BRI ERAEAT BRI AU R 277

3) AR Bk (Pallasite) #ECATEE T TIA BUNMT B AZ 4 RBIAF] 75~80% )5 %18
R EW F A KB Brenham 582545 (6°Zn = —0.05 %o ) F1 TITA FV2k B4 1143 R 57 25 4 A 22 29 1 %o,
FE B e AT A [E) A 2 e [F A = E R I T 121 (996 28, AR AT T I A2 B BRAZS 7 1 AS [B1AE 49
B (LEBEAERBIE A B/ R4 WA B R IR AR A A B A S8R,

2.3 HWERER S AR EAL R

T 2RI T 215 VRN AR T Bk e (e S 3RRAE 450 TR LAV 7E o PR £ B2 M A iR
AT AW FCRER, I 78— LL i K et e
231 Hrg g4

Maréchal 25 2000 4E IR 1 —Heoke [ L E B e T 810 2 RUEFE , H8E R 208+0.25%0" s 2006
4 Ben 2%t 3 N KPEMIRETH Z A RS T TR, 2530108 R A7 T 2ME 15 9+0.25%0). 2009 4,
Herzog S5 IR 1 HHL W BV E S I Z A R R CPIIME 8%°Zn = +0.34%0+0.09%0) AN B JE Hi1 57 X
K H Z A R RIAL R (8%Zn 7E+0.22%0~+0.37%02 1)) B, 2 J§ Chen £ (2013) @A ME
ANTAIH X KO A B S o0 S RE AN 2t B S5 AR B R0 3R 0 08 ORI 0.10%0), i A T4 T itk
8 0 RS 2R AL AT X 48—, AT I e M 3R 100 ) 57 AP 24 9+0.28%020.05%0 o Wang %5 (2017 4F)
XA BRIEAE 2 A BRI 2 CFHME 8%°Zn = +0.28%0+0.05%0) IR I8 37 3k — Wi 5 20,

EARERIE, R S0 SR 46 118 IR K i e RIS R AR R T — ISR R 1. 2018
4 Sossi 25X >k H Balmuccia Hi i 5 0 52 46 At e Rons A AR o B 25208 v S AT R4 T R e
SEMGE R, BIVEAARTERR Eh Hb IR 14 5] 17 2518 H+0.16%0+0.06%0 1. [F]4E McCoy-West 25413 1 K [ %
K5 S AR IR MICA (1 6%°Zn 1E+0.18%0~+0.28%0 ], F&-T A AT 145 H 225 5 s 0 ) 5 ) 157 25T 43
A+0.20%0%0.03%0° e 2 J5 Liu 25T 2019 4F (KIBF 7645 R W, IR 2 108 (R B0 2 7E+0.12~+0.62%0
Z I8, EH T REAARRERR S R (A I 2 RS A B A B R R AE+0.17~+0.33%0 2 [H], 52 il
WA 1B AT Rk L BR P) 3 ) 7 3R AL AR 750 2019 4E Yang Z53008 10 L K K s 4 IO U 2k
A AR s B BE RIS 2R (40.24%0~+0.34%0), HoF3ME +0.30%00 AH A5 U5 K 1L H FRBEOE £ A B
RHEATBE 5 LA R R R AEAR 0.15%0, DL IA RO A PR AR 236 1 20 PRV TR A 2R A0S
G 1 0 Py e R 7 2 1% B e Y, g BRI, BT AR R B RUUR ISR K R A I R B R C 4
BRI, BRI KR Wi 5°°Zn = +0.18%00.05%ofF: B (A hk 6 h 1 B 1) 3¢ [ o 22412
232 A des

o 7E R IR R A7 20T DU 38 DL R U BB R 2B R N BABR 1. Maréchal %6 (1999) i | &
O TUE TV AR B A AL (+0.17%0~+0.32%0), “FHI1E H+0.24%0%0+0.14%0 Vo 37 AhAS [F] 28 R 1y
TR A B FR ) b 5e TR BRI R . AT AN REE AL R AT 45 RAFEIE KA (+0.47%0) LA
(+0.55%0%0.05%0 Fll +0.24%0+0.02%0 )« ¥ AH IR IR 2h (+0.13%0 ~+1.34%0 )« BRER 45 1% (+0.53%0 ~
+1.16%0) TALYIH W) (—0.43%0~+1.33%0)+ NEEH" (=0.75%0~+1.33%0) 570U, Wang % (2010)
NI TS BB (R 7 ZAE T DA b 7 R AN [R) b R S P38 EAE R 2, TR Wb e R e R R A
FRZIN 031%™, T i Zhang 2 (2022) MR T UK+ (IRFREE AL 22 KAL) BOAE R 245
HhER b Fe A [FIAL 2R 1P AME A 0.24%0°7,
2.4 HERBUAF Apollo i h 48R FEH SR

HERY) R B K BH R BT 43 5 R AR B K1 8%°Zn (HZE TS (—13.7%0~+6.4%,) 52216304,
Moynier 5§ (2006) % 5 ERFE GhBEATHF TR A S A0 BE (R 7 3R A BRAE+2.2%02146.4%0 2 1], Bk H e X
B AR R R AL RN +0.17%0M1+0.75%0, 18 ELBIEN-3.6%0. ML T HilFZuln, AR EERFE
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ME, KIS E SRR RN R RO AR RN R E A0 32 B R 0] B KL, B/
T BE AL ZRIR IR A BRI A5 SR . 398 o 4 T 10 (R 67 25T e A FR M A 78 o R T S R L 1R 1 AR

Paniello %5 (2012) MIWFFEFRM, HERMKLTEE B BN 8%Zn (—2.9%0~—4.2%0) AL
M TR S B 129%10°~231x107. Bl A R 87T Fh (i 4 A B ) 57 22 VA o LR 8 B 3 B 1) 2 T
R . Hk, ARG X ilE CPIME 8%Zn = +1.31%0+0.13%0) HE 5Emik Al X ilE CF
B 8°°Zn = +1.39%020.31%0) JUF-HIRIEE RN R4k, HE TR S EMNA 0.6x10°~12x10°, HER
E S A M LT BRI A S s T I R e R, Bon EE e R k. 1 BARAR H il 2 s Al
R T HE 2 A AN [ (R s R g SRR, TR b e A TR 2% 2 s i) — Btk 5 4 s vy 1 AT AR R
FE I35 R F A, SRES R A B KR F S AN, A ERRAESE. HIERIRHK A AL R R A A
(MAC 88105845 FE fm HE AL [FINL R (42.6%0~+5.6%0) o X EEAH Jsz Wit 1 3 55 20 v A1 H BR KUK 76 52 21
ks, AR AR AR A RO, 0 — e 7 X RAH BRI RN R E, Wi
PN G 2R 45 5 R R [V 2K SR SR (1 45 SRIB 05000,

AR Day %5 (20200 050 E s R AET AR LS UAE B B S (KREEP). 1EHERE KD
SRR AERIAHC A AU A BRR T M A R 1S AR TR M o B A v RE IR A7
T AR5 BB B 2 S B AT TN B 6%°Zn(42.5%0~+9.3%0) & H HE i X A (8%Zn
= +1.3%0) 5 5 (B [F) 00 R LA EAR BB & &, IR T 5 Ve Y B A i 2 IR X T 2 g 3%
RKAorFES. s KREEP i B AR (8°Zn = +1.3%0) Son M AT XIS (8°Zn = +1.3%0) J1
P R A RS 2 2L A B AR O A B (0.5 X107, AT X AT g e e 1 7 B o 5 ) Bk 1
JE ok A IR,

2.5 KEMRAPERFHLEER

KRB (SNC Bif) FEAESIAEARAEN: MBTCRBR A (Shergottites) B REMITCERAL R A
(Nakhlites). ZiHCERFIF AT (Chassignites) 7. EATRIEE RN R HBIEEIR A (+0.13%0~+0.35%o;
T §%°Zn = +0.25%020.03%0), 5 BEAARTERR £h IR 4 [ 7 2 4 R R T A R T e
WM KA TCERRIBR AT . AR ERRL B AT A ALH 84001, & 8EHOMEIE K T BRBL IR A A 45 14 3 [ e R s
FHM. Hrh ALH 84001 (8%°Zn=+0.12%0) I A KR BRAT Hh i 5 1) e [ o 25 4 B2,

2.6 Kbt EBAPER AR

JEAHE AT (HED Bidf) B4 o 85 K TR ERRL B A1 (Howardites)  £5 K MK TGERRLR 41 (Eucrites)
HHTCERRLR AT (Diogenites), HRAEMIIX LEBR A oK B T 44027 Paniello % (2012) EHIR T
HED Bifr BRI 35 o AAT] B0 AL 3 A B ARG (—2%0~+1.7%0) T35k, AHLL T MERE L
(1] HED BT, A AR 1455 KoMK TEERORE I A A B oy B JE BRRE B0 A 38 5 i e 3 T & AR FL I B R
2, XGNP TR R AR T 3 R AR T S 8 R e 2 T B

2 Jg, Sarafian % (2017) F1 Barrett 55 (2019) #3817 6 SR TCBRRN B A A BRI R
A KA rh SR AL 2R 0 IE A DG 7, Sarafian S5\ A B[R 2 A1 SR 2 2 A1 I IR AR SCRG 7R 1 ki
I 92 TC B AN R FEE 1R 438 32 B KR 2 7 A P (i U0, T Barrett 25\ 3 RO R g7m T &7E
TAREE N WS KK A 3 P e B E e R ERERTY. 25, Kumler 25 (2021) &R
Mg BT AR RAEEE RIS R I R AR S B AR TR 45 e T . BRI A AT T
SRR 3 T R BI4E S R L e M T AR 5 5% B AR TR A R R e A s s R A

3 KRB RE R FRAL R KL

R R, G R R E B ERATREA : RGBT E okl B
AR IR IR I R AN RN A SR I AR I AR L B BRI R AR 3 B RO R AR A i
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CHUK KPR RE ) B 7 AT B o e i Ak DA R AT B AR I 5 RO AR . /MT B AT 2 A AU
PTG 3 T2 AR i R AT B 4 S i R 510220 BT it I ek B AT AR AN T BT B R . AT
T3 K A TR R A VR A 10 i A i R ] S A 4 L R0 0 B () o 3R 40 TR PL ) R 52 A 22 AT A

B METCR 5 0] RE S NN A = U 5 R R 22 8] AL S AR B AT L BROREIE o i A Ak 22
[l s ey W AR TR AT R A8 AR 5 (L B o JRE RN AN ) 70 3R v WL BE I 2 S S B T R AR A AR D
U o I R B 1 DX S B B v SRR R (A B, 3 K B DX R R MR T AR H LR
T RE T SR 5K D9 &R AT B IR AR SR A R AE I AP T 3K W RE & S U HITE B R AR 4k 7K
VIR AN 35 — o ) R 2= L 0% o [T, 2 2 Py R AR 45 ) A 2= 1A I e 20 T A R A T i
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