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Abstract The retrograde rotational eigenmodes are produced due to the interaction between solid
mantle and liquid core in a rotating elliptical Earth, it is usually called the free core nutation
(FCN). The FCN quality factor (Q value), which depends on the viscosity at the core-mantle
boundary (CMB), can effectively reflect the characteristics of the energy dissipation at the CMB.
The viscosity of the CMB is estimated for the first time based on the FCN quality factor Q values
determined from stacking 27 high-sampling and high-precision tidal gravity observations at 23
superconducting gravimeters stations in Global Geodynamics Project (GGP) network along the

world. The numerical results show that the dynamic viscosity estimated at the CMB can reach at

ESWMB HEAFELMIE T TR E R WS H (KZCX2-YW-Q08-2, KZCX2-YW-133) Fl [ ¢ [ 98 B} 2% 3k 4 T &5 5 H (40730316 Fl
4057403 BE A ¥ .

EEEN VAT, 55,1955 44 T4 B B, Bl F BRI R4 s 3R B0, =2 2 DS st 3R T ) S B W R A3 A R 3 Bk 2 g 2 0
JAWF5T. E-mail : heping@asch. whigg. ac. cn



638 i BR ) PR 2% R (Chinese J. Geophys. ) 52 #

up to the order of 10° Pa + s, it is in good agreement with the nearest result obtained using VLBI

observations by Canadian scientist Smylie. This result indicates also that the gravity is one of the

effective techniques for investigating the deep internal structure of the Earth.
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Table 1 Base information of the global SG observations used in this paper

No. ak s, . Xﬁ?ﬂﬂ)ﬁ%ﬂ PURIIENY; 3 ﬁ’ﬁéﬁ%éﬂfﬁ bR 22
H-H-H~4-H-H R (107 m+ s 2/hPa) (1079 m=+s2)
1 Bad Homburg/ 7 [ /lo 2001-02-12~2007-04-04 2222. 417 —3.3676240. 00439 0.783
2 Bad Homburg/#% E /up 2002-12-05~2007-10-31 2218. 250 —3.33209+0. 00468 0. 835
3 Bandung/ E[l Ji& J& 74 . 1997-12-19~2003-06-30 1104. 250 —4.5891240. 05786 2.938
4 Brussels/ kb ] it 1982-04-21~2000-09-22 6691. 542 —3.4642240. 00453 1. 641
5 Boulder/ 3 [H 1995-04-01~2003-04-30 788. 000 —3.511924+0. 00640 1.109
6 Cantley/ Il & K 1989-11-07~1995-12-31 1565. 250 —3.22972+0. 00639 1. 352
7 Canberra/ # K F W 1997-07-01~2007-04-18 3429. 333 —3.3542040. 00650 1.019
8 Concepcion /% F] 2002-12-05~2007-10-31 1584. 833 —3.7682140.00957 1.156
9 Esashi/ H 74 1997-07-01~2004-02-25 2274.125 —3.65408+0. 00736 1.491
10 Kamioka/ H 7 2004-10-22~2007-05-31 901. 375 —2.89824+0.01176 1.310
11 Kyoto/ H 4% 1997-07-01~2002-07-31 1532. 750 —3.0693540. 02809 3. 691
12 Matsushiro/ H 7« 1997-05-01~2006-06-30 3226. 458 —3.51907+0. 00458 1. 009
13 Medecina/ 7 K F 1998-01-01~2007-05-31 3429. 917 —3.52721+0. 00470 0.792
14 Membach/ F, ] iif 1995-08-04~2007-10-30 4407. 833 —3.302430. 00327 0.878
15 Metsahovi/ 2§ 24 1997-07-01~2007-10-31 3542, 542 —3.68779+0. 00563 1.485
16 Moxa/ 7t [ /lo 2000-01-01~2007-12-31 2820. 792 —3.2888940.00363 0. 698
17 Moxa/ {8 % /up 2000-01-01~2007-12-31 2797.125 —3.3308740. 00331 0.633
18 NY-Alesund /4 & 1999-09-20~2007-04-30 2412. 833 —4.57357+0.01425 2. 954
19 Potsdam/ i [# 1992-06-30~1998-10-08 2250. 083 —3.3129840. 00420 0. 856
20 Strasbourg/ ¥ [H 1997-03-01~2007-12-31 3764.125 —3.40345+0. 00302 0. 687
21 Sutherland/® 4 /lo 2000-03-27~2006-12-31 2470. 333 —2.8513940.01115 1.058
22 Sutherland/Rg3E /up 2000-10-23~2006-12-31 2260. 667 —2.15437+0.01122 1.024
23 Syowa/ T 1997-07-01~2000-12-31 1279. 333 —4.,18430+0. 00752 1.387
24 Vienna/ B i ] 1997-07-01~2006-12-31 3402. 375 +3.5441040. 00279 0. 570
25 Wettzell/ [ /1o 1998-11-04~2007-04-17 3000. 417 —3.36616+0.00381 0. 695
26 Wettzell/f#[H /up 1998-11-04~2007-04-17 2978.792 —3.45304+0. 00405 0.735
27 Wuhan/H [# 1997-12-20~2007-06-30 2599. 000 —3.1616020. 00852 0. 975
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Table 2 Loading correction vectors for some major tidal waves in diurnal band estimated from Fes04 ocean tidal model

Q O P K,
No. EES e IR AR P LiEEIA PR iw ARAL PR AR
(10 %m =« s 2) (@) (10 %m s 2) (@) (10 %m s 2) (@) (107 %m =+ s %) )
1 Bad Homburg/fé [ 0.0594 —172.27 0.1490 160. 06 0. 0555 53.24 0.1758 54.67
2 Bandung/ElFE JE 75 7. 0.3092 —58.77 1. 4988 —80. 39 0.7078 —95. 89 2.0697 —95.01
3 Brussels/ F #) i} 0.0582 —170.91 0.1302 152. 65 0. 0694 58.23 0.2263 59. 90
4 Boulder/ 3% [# 0.1283 76. 81 0.8312 69.79 0.4283 54.29 1. 2829 54.09
5 Cantley/ N4k 0.0552 68. 65 0. 4365 51.32 0.1987 46.76 0. 5844 47.09
6  Canberra/# K #| % 0.1932 140.73 0.7003 139. 88 0.2638 83.91 0.7917 83.05
7 Concepcion/ % F] 0.3372 —118. 40 1.5755 —133.70 0. 6809 —158. 42 2.0648 —158. 61
8 Esashi/ H 7 0. 4291 32.00 2.0134 25. 00 0.8310 7.29 2.5196 7.18
9 Kamioka/ H 74« 0.3185 23.32 1. 4595 15.61 0.6171 —1.26 1. 8854 —1.37
10 Kyoto/ H 4 0. 3462 19. 80 1. 6050 11. 21 0.6731 —5.67 2.0672 —5.74
11 Matsushiro/ H 4 0.3409 24. 93 1.5732 17. 42 0.6624 0.13 2.0201 0.03
12 Medecina/ % K F| 0. 0502 168. 27 0. 1644 151. 36 0.0706 79. 64 0.2122 81.15
13 Membach/ Lt )i 0. 0602 —169. 74 0. 1440 158. 42 0. 0646 55. 27 0. 2069 56. 69
14 Metsahovi/ 2% 2% 0.0847 153. 48 0.1741 132. 21 0.0342 —37.88 0.0877 —35.40
15 Moxa/ f [ 0. 0600 —178.49 0.1520 157. 37 0.0452 50. 89 0.1439 52.72
16 NY-Alesund/#B gk 0.1560 154,01 0. 2546 138. 68 0.1622 —87.76 0.4715 —89.37
17 Potsdam /i [ 0.0643 177.67 0.1586 155. 38 0.0432 42.79 0.1388 45. 54
18 Strashourg/ ¥: [ 0.0595 —167. 20 0.1583 164. 96 0.0598 59. 80 0.1885 60. 52
19 Sutherland/ g 0.0976 —138. 37 0. 3542 —163. 34 0. 0802 71.48 0.2531 72.07
20 Syowa/ 74 % 0.5224 —163. 66 2.1816 —168. 74 0.5286 —176. 45 1. 5860 —176.63
21 Vienna/ ¥ #i F) 0.0543 172.76 0.1455 157. 48 0.0294 75. 65 0.0955 77.08
22 Wettzell /i [ 0. 0567 179. 91 0.1493 158. 67 0. 0402 59. 84 0. 1281 61.40
23 Wuhan/ v [#] 0.1419 —1.56 0. 6085 —20. 20 0.1867 —35.06 0.5829 —31.96
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®3 MALHKBSENMUEMITEN FON SEMHNZHHRY

Table 3 FCN parameters and dynamic viscosities estimated using global SG observations
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Table 4 Dynamic viscosity at the core-mantle boundary
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