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%1 ClERENTHEERC

o N* ¢t | omuweit | N+ | m# N ¢ ¥ | Orgueil ’ N

i H - 2.02 % 2 44 Ru 9 712 ppb 714 ppb 5
2 He - 56 nL/g 45 Rh (1) 134 ppb 134 ppb 0
3 Li 4 1.50 ppm 1.49 ppm 3 46 Pd 25 568 ppb 556 ppb 17
4 Be (8) 24.9 ppb 24.9 ppb 0 47 Ag 6 199 ppb 197 ppb 5
5B 1 870 ppb 870 ppb 1 48 Cd 30 686 ppb 680 ppb 21
6 C - 3.45 % 1 491n 24 80 ppb | 77.8 ppb 18
TN - 3180 ppm 4 50 Sn 11 1720 ppb 1680 ppb 9
80 - 46.4 % 4 51 Sb 22 142 ppb 133 ppb 15
9F 7T 60.7 ppm 58.2 ppm S 652 Te 17T 2320 ppb 2270 ppb 12
10 Ne - 203 pL/g 631 (11) 433 ppv 433 ppb 0
11 Na 20 5000 ppm 4900 ppm | 14 54 Xe - 8.6 pL/g ]
12 Mg 15 9.89 % 9.53 % 11 85'Cs 20 187 ppb 186 ppb 11
13 Al 19 8680 ppm 8690 ppm | 13 56 Ba 8 2340 ppb 2340 ppb 8
14 Si 9 10.64 % 10.67 % 4 87 La 4 234.7 ppb 236 ppb 9
15 P 4 1220 ppm 1180 ppm 3 58 Ce 4 603.2 ppb 819 ppb 8
i6 s 5 6.26 % 5.26 % 2 59 Pr (20) 89.1 ppb 90 ppb 2
17 C1 i0 704 ppm 698 ppm 8 80 Nd 4 452.4 ppb 4683 ppb i1
18 Ar - 751 pL/g T 62 Sm 4 147.1 ppb 144 ppb 10
19 K 29 558 ppm 6566 ppm | 20 63 Eu 4 56.0 ppb 64.7 ppb 17
20 Ca 15 9280 ppm 9020 ppm | 12 64 Gd 4 196.6 ppb 199 ppb 7
21 Sc 18 6.82 ppm 5.83 ppm | 12 65 Tb (21) 36.3 ppb 35.3 ppb 4
22 Ti 7 436 ppm 436 ppm 1 86 Dy 4 242.7 ppb 246 ppb 6
23V 9 §56.5 ppm 56.2 ppm T 87 Ho (23) 655.6 ppb 65.2 ppb 3
24 Cr 13 2660 ppm 26680 ppm g 88 Er 4 158.% ppb 162 ppb 6
26 Mn 20 1990 ppm 1980 ppm | 12 69 Tm (20) 24.2 ppb 22 ppb 1
26 Fe 19 19.04 % 18.51 % 14 70 Yb 4 182.5 ppb 1686 ppb i2
27 Co 18 502 ppm 507 ppm | 12 71 Lu 4 24.3 ppb 24.5 ppb 12
28 Ni 21 110 # 1.10 % 21 72 Hf (3) 104 ppb 108 ppb 3
29 Cu 8 126 ppm 118 ppm b 73 Ta 2 14.2 ppb 14.0 ppb 1
30 Zn 27 312 ppm 311 ppm | 17 T4W 3 92.6 ppb |92.3 ppb 3
31 Ga 14 10.0 ppm 10.1 ppm | 10 75 Re 21 36.5 ppb 37.1 ppb 15
32 Ge 31 32.7 ppm 32.6 ppm | 23 76 Os 16 486 ppb 483 ppb 12
33 As 18 1.86 ppm 1.85 ppm | 13 1T Ic 36 481 ppb 474 ppb 27
34 Se 18 18.6 ppm | 18.2 ppm | 1t 78 Pt 10 990 ppb | 973 ppdb 9
35 Br (18) 3.57 ppm | 3.56 ppm | 10 79 Au 41 140 ppb 145 ppb 21
36 Kr — 8.7 pL/gl T 80 Hg - 258 ppb 258 ppb (1]
37T Rb 19 2.30 ppm 2.30 ppm | 13 81 T1 18 142 ppb 143 ppb 12
38 Sr 18 T7.80 ppm 7.80 ppm | 15 82 Pb 3 2470 ppb 2430 ppb 1
8BY 5 1.56 ppm 1.63 ppm 4 83 Bi 13 114 ppb 111 ppb 7
40 Zr 5 3.94 ppm 3.95 ppm 5 90 Th 9 290.4 ppb | 28.6 ppb 1
41 Nb 2 246 ppb 246 ppb 2 92U 16 8.1 ppb 8.1 ppb 7
42 Mo 2 928 ppb 928 ppb 2
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EEEUETENETFRSERTHEN Na=10") Ib# Ron ¥, B Aa=log(Na/Na)

%2 KEXRHOTRER(ogNa=1200)

I "ERE O EE N AR
1 H 12.00 [12.00] T 44 Ru | 1.84 +0.07| 1.82 +0.02 | +0.02
2 He [[10.99 +0.035] (10.991 L= 45 Rh | 1.12 ¥0.12| 1.09 F0.03 | +0.03
3 Li 1.16 £0.1 3.31 +0.04 | —2.15 46Pd | 1.69 £0.04| 1.70 F0.03 | —0.01
4 Be 1.15 F0.10 1.42 F0.04 | —0.21 47 Ag | (0.94 F0.25) 1.2¢ Fo.ol | (~0.30)
5 B (2.6 30.3) 288 +0.04 |(—0.28) | 48Cd | 1.86:X0.15 1.78 +0.08 | +0.10
6C 8.66 +0.04 | [8.56] - 49 In | (1.66°10.15) 0.82 +0.03 | (+0.34)
TN 8.05 1004 | [8.05) - 50 Sn | 2.0 £(0.3) 2.14 £0.04 | —0.1
80 8.93 10.035 | [8.93] - 51Sb | 1.0 F(0.3) 1.04 *0.07 | —0.04
9 F 4.56 £0.3 4.48" £0.06_ | +0.08 52 Te - 2.24 Xo.04 -

10 Ne | [8.09 £0.101 | [8.09 =0.10] - 53 I - 1.51 10.08 ~

11 Na | 6.33 0.03 6.31 ¥0.03° | +0.02 54 Xe - 2.23 £0.08 -

12 Mg | 7.58 £0.06 .58 10.02 0.00 55 Cs - 1.42 0.0

13 Al | 6.47 £0.07 6.48 F0.02 | —0.01 56 Ba | 2.13 :£0.05| 2.21 +0.08 ! —0.08
14Si | 7.55 £0.06 7.55 F0.02 0.00 57 La | 1.22 +0.09 | 1.20 *0.01 | +0.02
16 P 5.46 £(0.04) 6.57 +0.04 | ~—0.12 58 Ce | 1.55 f0.20| 1.61 +0.01 | —0.08
16 S 7.21 £0.06 T.21 F0.05 | —0.08 59 Pr | 0.7t £0.08 | 0.78 +0.01 | —0.07
17Cl | 6.6 £0.8 5.27 +0.06_| +0.23 60 Nd | 1.50 ¥0.06 | 1.47 £0.01 | +0.03
18 Ar | [6.66 £0.10]1 [6.56 =0.10] - 62 Sm | 1.00 £0.08 | 0.97 +0.01 [ —0.03
19K | 5.12 T0.13 5.13 10.03° | —0.01 63 Eu | 0.51 £0.08| 0.54 +0.01 | ~—0.03
20 Ca 6.36 +0.02 6.34 £0.03 | +0.02 64 Gd | 1.12 f0.04| 1.07 0.01 +0.06
21 Sc 3.10 +£(0.09)] 3.09 +0.04 | -+0.01 65 Tb |(~0.1 0.3) | 0.33 0.0l | (—0.43)
22Ti | 4.99 F0.02 4.93 X002 | +0.06 86 Dy | 1.1 +0.16| .16 +o.01 | —0.0
23V | 4.00 T0.02 4.02 F0.02 | —0.02 67 Ho | (0.26 £0.16) 0.50 =+0.01 | (—0.24)
24 Cr | 567 £0.03 5.68 +0.03 | —0.01 68 Er | 0.93 +0.06 0.95 +0.01 | —0.02
25 Mn | 5.30 0.03 5.53 F0.04 | —0.14 83 Tm | (0-00 ¥0.15) 0.13 F0.01 | (—0.13)
26 Fe | 7.67 ¥0.03*+ T1.51 +0.01 | -+0.16** | 70 Yb | 1.08£(0.15) 0.95 +0.01 | -+0.13
27 Co | 4.92 T0.04 4.91 003 | +0.01 70 Lu | (0.76 +0.30) 0.12 0.01 | (+0.64)
28 Ni | 6.25 10,04 6.25 ¥0.02 0.00 12 Bf | 0.88£(0.08) 0.73 Fo.01 | +0.15
29 Cu | 4.21 Yg.04 4.21 F0.05 | —0.06 13 Ta 0.13 0.01 -

30 Zn | 4.60 ¥0.08 4.65 F0.02 | —0.05 T4 W | (1.11 £0.15) 0,68 +0.02 | (+0.43)
31 Ga | 2.88 ¥(0.10)) 3.13 F0.03 | —0.25 75 Re = 0.27 ¥0.04 -

2. Ge | 341 ¥0.i4 3.63 £0.04 | —0.22 76 0s | 1.45 £0.10| 1.38 +0.03 | +0.07
33 As 2.37 F0.05 - 77 It | 1.854(0.10) 1.37 +0.03 | —0.02
34 Se - 3.35 10.03 - 8Pt | 1.8 +0.3 | 1.68 £0.03 | +0.12
3 Br - 2.63 £0.08 - 78 Au | (1.01 F0.15) 0.83 F0.06 | (+0.18)
36 Kr - 3.23 10.07 - 80 Hg - 1.00 0.0 -

37 Rb | 2.60 :(0.16) 2.40 +0.03 | +0.20 81 TI |(0.9 40.2)| 0.82 F0.04 | (+0.08)
38 St | 2.90 £0.06 2.93 +0.03 | —0.03 82 Pb | 1.85 £0.05| 2.056 £0.03 | —0.2
39Y | 2.24 30.03 2.22 ¥0.02 | +0.02 83 Bi 0.71 0.0 -

40 Zr | 2.60 ¥0.03 2.61 ¥0.03 | —0.01 90 Th | 0.12+(0.06) 0.08 +0.02 [ +0.04
4 Nb | 1.42 F0.06 1.40 F0.01 | +0.02 92U [(<~0.41) |—0.48 =£0.04 -

42 Mo | 1.92 F0.05 1.96 ¥0.02 |, —0.04
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BIRER, HUCEKRREBREE(ppm), N FRETFHEEWNV=10"), 4AHETR, WH
MEENBRAXRRZA C=1.0676x107'N A, AG KHARRTELETERET CLRAKT
REEF2).

b, HZEFAHERETTREEE

ZAEHREOGEMMARE R ENKMRAFURK H &SERTF(SEP)YIRUER, AG
AWM THROTREERRAEGE 3). ERETEEMN(0.20 dex), RRMARME RN BT H
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%, EWEREITIE.

3 BREOTEEE*

%% | x # | kxmm | s BRRMAME | %X B | BXa
1H 11.88 4-0.30 | 11.53 +0.08 - - =12.00 -
2He (10.88 +0.48) | 16.13 £0.10 10.14 +0.06 | 10.14 +0.06 10.99 -+0.035 —0.85
6C 8.33 30.48 7.88 +0.02 7.92 10.04 7.90 +0.08 8.56 +0.04 —0.66
N 7.56 +0.23 7.42 +0.15 7.40 10.03 7.40 £0.06 8.05 1+0.04 —0.65
80 8.35 10.20 8.25 10.15 8.30 £0.03 8.30 £0.06 8.93 10.035 —0.83
9F - - (4.00 +£0.30) | (4.00 -£0.30) 4.56 +0.30 (—0.56)
10Ne 7.50 -£0.20 7.48 10.05 7.44 +0.04 7.46 10.06 8.07 £0.18 —0.61
t1Na 6.40 +0.23 - 6.38 £0.04 6.38 -£0.08 6.33 $0.03 +0.05
12Mg 7.53 +0.11 - 7.59 10.03 7.59 $0.08 7.58 $0.05 +0.01
13A1 6.40 £0.23 — 6.47 $0.03 6.47 +0.08 6.47 10.07 0.00
14Si =7.65 +0.11 | =7.55 +0.13 | =T7.56 £0.03 | =7.656 £0.05 7.55 10.06 0.00
15P - - 5.24 10.06 5.24 +0.08 5.45 10.04 —0.21
16S 6.89 +0.23 - 6.93 +0.02 6.93 10.05 7.21 10.06 —0.28
11C1 - - 4,93 +0.14 4.93 10.14 5.5 +0.3 -0.57
18Ar 6.28 10.26 5.85 +0.10 5.93 10.06 5.89 10.10 6.58 10.18 —0.69
19K - 5.14 £0.17 5.14 £0.17 5.12 10.13 +0.02
20Ca 6.43 10.20 - 6.46 10.06 6.46 £0.08 6.36 £0.02 +0.10
21Sc - - (4.04 10.40) | (4.04 10.40) 3.10 10.09 (+40.96)
22T - — 5.24 +0.12 524 10.13 4.99 +0.02 +0.25
23V - - (4.23 +0.40) | (4.23 £0.40) 4,00 +0.02 (+0.23)
24Cr - - 5.81 $0.08 5.81 +0.09 6.67 +0.03 +0.14
25Mn - 5.38 10.17 5.38 10.18 5.39 +£0.03 -0.01
28Fe 7.56 +0.16 7.53 +0.27 7.65 10.04 7.55 30.06 7.67 3:0.03 —0.02
28Ni 6.29 10.23 - 6.22 +0.06 6.22 +0.03 6.25 +0.04 —0.03
29Cu - - (4.31 30.40) | (4.31 30.40) 4.21 10.04 (+0.10)
30Zn - - 4.76 $0.18 4.78 +0.19 4.60 10.08 +0.16

* 3.2 logN (Fe)=17.65, #EEWNAERHL.
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LT ARUEA T F1 1088 £ CL B  RMIER . B RUBRA LR R E, AG R
MTAMATEREEFEGEL), U S ETR10° L1838 I RNETHEERERE
o, B ASHTEEERRE CLRANTHTEEE, TEH. C. N. OWE ERAK
FRER, He IMHSHIKEEAE, HIK, HIRREERHEEEER, R Anders
it Ebihara (1982, it AR AKMRTEREERNK, F6LMP T X WEEEBHRT, B
% %5t 2 0n Ho) £ sl 20% (& 1), AG HEhk% ¥ TR0 EFTHE
10%, TiEFRRREERGARNVG=10)5RE(N =107 £+ EH LERBELE, K
W, WA TER RE/RE R R R AR E R RE T R=log(“ XM/ ‘B
B ), —MBRE1.62—1.58 2, M%%wE R=1.66, AGx 125 ENa, Mg, Si,

%4 KHARNITEEEN=10910

— Anders & Anders & - - Anders & Anders &

76 # | Grevesse (89) | Ebihara (82) ‘ 0% T R { Grevesse I Ebihara 0%
1 H 2.79%x10'° 2.72X 1010 44 Ru 1.86 1.86 5.4
2 He 2.72%10° 2.18x1¢° 45 Rh 0.344 0.344 8
3Li 57.1 59.7 9.2 46 Pd 1.39 1.39 6.6
4 Be 0.73 0.78 9.5 4T Ag 0.486 0.529 2.9
5 B 21.2 24 10 48 Cd 1.61 1.69 6.5
6 C 1.01x107 1.21x107 49 In 0.184 0.184 6.4
TN 3,13x10° 2.48x10° 50 Sn 3.82 3.82 9.4
8§ 0 2.38x107 2.01x107 10 51 Sb 0.309 0.352 18
9 F 843 843 15 52 Te 4.81 4.91 10

10 Ne 3.44x10° 3.76X10° 14 53 I 0.90 0.90 21
11 Na 5.74X10¢ 5.70x10¢ 7.1 54 Xe 4.7 4.35 20
12 Mg 1.074X%108 1.075x 108 3.8 55 Cs 0.372 0.372 5.6
13 Al 8.49%10¢ 8.49x10* 3.8 56 Ba 4.49 4.36 6.3
14 Si 1.00x10¢ 1.00X10° 4.4 57 La 0.4460 0.448 2.0
15 P 1.04%104 1.04x104 10 58 Ce 1.136 1.16 1.7
16 S 5.15Xx10° 5.15X 105 13 5% Pr 0.1669 0.174 2.4 .
17 C1 5240 5240 15 60 Nd 0.8279 0.836 1.3
18 Ar 1.01X108 1.04X10° 6 62 Sm 0.2582 0.261 1.3
19 K 3770 3770 1.7 63 Eu 0.0973 0.0972 1.6
20 Ca 6.11x10* 6.11x10¢ 7.1 64 Gd 0.3300 0.331 1.4
21 Sc 34.2 33.8 8.6 65 Tb 0.0603 0.0589 2.2
22 Ti 2400 2400 5.0 66 Dy 0.3942 0.398 1.4
23V . 1 293 295 5.1 67 Ho 0.0889 0.0875 2.4
24 Cr 1.35%10¢ 1.34%x10¢ 7.6 68 Er 0.2508 0.253 1.3
25 Mn 9550 9510 9.6 69 Tm 0.0378 0.0386 2.8
26 Fe 9.00Xx10s 9.00%x10° 2.7 70 Yb 0.2479 0.243 1.6
27 Co 2250 2250 6.6 71 Lu 0.0367 0.0369 1.3
28 Ni 4.93x104 4,93 x10¢ 5.1 72 Hf 0.154 0.176 (1.9)
29 Cu 622 514 11 73 Ta 0.0207 0.0226 1.8
30 Zn 1260 1260 4.4 T4 W 0.133 0.137 6.1
31 Ga 37.8 37.8 6.9 75 Re 0.0517 0.0507 9.4
32 Ge 119 118 9.6 76 Os 0.675 0.717 6.3
33 As 6.56 6.79 12 17 Ir 0.661 0.660 6.1
34 Se 62.1 62.1 6.4 78 Pt 1.34 1.37 7.4
35 Br 11.8 1.8 19 79 Au 0.187 0.186 15
36 Kr 445 45,3 18 80 Hg 0.34 0.52 12
37T Rb 7.09 7.09 6.6 81 T1 0.184 0.184 9.4
38 Sr 23.5 23.8 8.1 82 Pb 3.16 3.15 7.8
%Y ©4.84 4.64 6.0 83 Bi 0.144 0.144 - 8.2
40 Zr 11.4 10.7 6.4 90 Th 0.0335 0.0335 5.7
41 Nb 0.698 0.71 1.4 92 U 0.0090 0.0090 8.4
42 Mo 2.55 2.62 5.5
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Solar System Abundances of the Elements

Hu Zhongwei
(Department of Astronomy, Nanjing University)

Abstract

Solar system abundances of the elements and their isotopes (nuclides), so called the
cosmic abundances of the elements, are important data for inquiring into the origin of
the elements and evolution of the celestial bodies. In this paper, recent results on ele-
ment abunélances of solar photosphere,solar corona,solar wind and C1 carbonaceous chon-
drites etc. are reviewed,. few tables on solar system abundances of the elements and their

isotopes (nuclides) are listed, finally, some comparisons and discussions are made.



