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Abstract

The research of earth free oscillation has become one of important means to ascertain the internal
structure of earth. This paper uses the marginal spectrum method based on Hilbert Huang trans-
form for the first time, and the Tonghe station’s borehole strain data without removing solid tide.
Then we extracted earth free oscillation mode that are motivated by Wenchuan M8.0 earthquake,
Chile M8.8 earthquake and the east coast of Honshu of Japan M9.0 earthquake, and the results are
very close to the PREM mode. Among which, the Wenchuan earthquake is tested 24 fundamental
frequency modes, the Chile and Japan earthquakes are both 76, which consist of ¢So and (S2~0S76.
The marginal spectrum method can effectively extract the earth free oscillation because of these
strong earthquakes’ mode have spectrum divide phenomenon.
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1. 51§

KIIHFE R AT, R 7= A U e MR =) 3838 20 B A I FITHT B &, 340 B A P B A P b 3K 7 A [ A i
2, XHEHIRIH HIRY . X PRIE T S RFEECRE B U R, RN LR BT — AN .
BR A ARG PR KRR I, AT DR A0 ST T A RTTII I8 2 A0 5 — Pt K N 30 45 40 1) 240 3R
Z&[1] [2]. HhEK [ RS 2 PR M Bk PSS M ) T B —, R SERR A RN e o B S b, R RARE
FUHBER A FR 0 %5 1) P AR S DL R VML P 46

H RS EISHT CnTE I 19 A0 AR, Lamb [3]VEANITE 173 I BRAR R AR R B R 1 7
FiFLHE. Love [4]7E Lamb BB FESCERIERE 1, 08 7 8 S/EF R AT R ZE BRI )8, 25t T AR AS
) oS, [ JH3H. ELF) 1954 4F 1 Benioff [5]8 7EML B it N AR IR A b, &I 1952 42 11 H 4 H
Bhs i iE Frisk 57 04 K R Witk B tiiR% . 20 T4 80 4E4%4), Dziewonsiki et al. [1] 3L AERT AW
FHLA L, PR T WIS H BB (Preliminary Reference Earth Model, %% PREM), 5 T & [ A1t
BRARFNGA ] EARGE N ER BRI B (B AAE A 1, FReh i SERr il gs |, RFEE T B hiRg
WHIKE.

KIALIK, HiER B RGBT AN FALTEAR R 5E 5 A & . Ness 25[6]R A i Chebyshev
By B AR B T R RS YR Van Camp [7]FH LSQ il s 24 F1 LSQ RIE ek 2SI T
1998 4 Baleny & M8.1 2 th 2 i 5 = 7 WLl Bk h 8 7 s, $REC T HOEREREY B HAR . ER ISR
258112 FH 20 By 2 WAL & A RIIME,  $REX T8 5 E J1AXAE 2001 4F 6 H RS M7.9 Zuth Rk 14
#0 0S0~0Sa2 BREUIR TG IR AL, FEXLIMI R T S0~ 0S3 I 28 73 2L R o 3 7K 45 [9] R FH v [ 45 - 4 7% & I (CDSN)
BIR TR, SR DhZ B AT, TR KRR AR m S Sl , $2ECT 2001 4 AL 17 M8.1
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T FEWOR ) 0Sam0S7e HEERER AL F tHR Y, UHIRUF IR . BB [0 R HIG ok, e mtkaedir
THEL, BB 4 b R ORI 3 I CE MR N AL P I R o AR R4S [11] R FH 2 B AR BURMSCRT A i A
PCEC AR TR, R Dh 2838 5 FEA 1732, TEBCE X SRk AT 25 R Ab BRI LT, HERAZRTS T 2008
BN M8B.0 ZRHIFEBUR I 0Se~0Ss ZEMMERTY H IR - MR A [12] 7 H Dh 2838 FE AL 1F 7 vE,  TEIR
AR BERHEATAL BRI BL R, MERSRAS T 2010 4 2 H 27 HAEH] M8.8 Zi KM UK 1) 0Ss~0Sss FAMER T
H R . R 1SR Th RS 2 B ik, SR T ICZ-1 BYHh R (U I 2 (¥ Hh Bk A TE H B335

AL YRS T A SR AARE - BRI bR T, R [F B FLR AR B ekl $REL 3 Kk 8
UL R B R B R . @ XS S 3 AT A R A0 4 - A8 ¥ (Hilbert-Huang Transform, & #5
HHT), 153 —Fgr 015 5 I 4tk 77 28, #Fr 9 Hilbert 1%, FxHE S 3EAT IS [ 804H 23, 15325880 T Fourier
B Hilbert 2 PR o 32 bR 7 vEAH Lo AL G i 8 Bt Th 2l Al o1 7 vE o Bdi R T JG, B Sy Fr e
il SEORG FE L v T FE i D kit

2. Hilbert-Huang ZH R IR

T IRARE - B R — R AR ME . AT RS S IO . R AR RIE R Huang % 1998
SEHEH, AR Fourier AR IR AR S SRR 2 UMM T A& MR BGHE, ANTEIN TS 5 B — 4L e AR AR
WS P 1E 5245 5 B IBURD, 17 2 Hi [ 5 4525 B8 8 (intrinsic mode function, IMP) RS S 408, 7 R1A4E - 248
He(HHT) /7 i 4 55 50 R (EMD) J7 VAT Hilbert 22 41 il [14]

2.1. BUIEASR(Empirical Mode Decomposition, f&&k EMD)

EMD 773 Rl Huang A2, "B R AR A5 5 AR B I 8] ROBERFAE RS 5 20 9 AN RIS [ RUBE g A2 BL R
PN SE AR — 4L IMF, BEA IMF 1T DABEA 25 5 A AT 1 — MRS s B 1) XTSI il
AL B H LA F R LA ZE — A 2) FEARR A, HRIFIROR MR ) UK B 7 2% BL 28 2 P 1

EMD M RE: 1) $RHES x(OFT AR SRR /L H T = 00RE 5% s 8o 0 906 D B 08t e 31
b MRS, B FTESEKISENTHOEL my, RREGE TR E my A E] A R
HHEFH he — & hy AR —APREERE S, AILEE LB n R, TR P e LB T %,
hun WERE S — A IMF(cy), ERRE SEHIE T By . 2) H x(QZ oo 1321 s m s o 1Hr A
s, ERDE L), {2 R o MiR)a — DA ERITFH ry, g ARGE x(@EEE ST A4
JE 41 x(8) " RN IMF 3 A — MR AR T«

x(t):Zn:Ci +, [€h)

FEEANMRIGIHRBZA IMF 4G, XA IMF 283547 Hilbert 284, BIA[ /5344 IMF 208
BRI, 22 BT IMF 205 e 45t 75 3 Hilbert 1%
R IMF & LLS, SHE—Fr IMF {/E Hilbert 288, ¥4 y(t):
1_¢x(t) .,

XOA yO LA A —ENE T 2(), RAIAARIE R
z(t)=x(t)+iy(t)=a(t)e™ ®)

¥

(=)



a(t) =" (1) +y*(t) @
_ arctan| 21
o(t)= arctan[ x(t)] (5)
SE SR A2 <
o(t) =d6(;—£t) (6)

HE@) T EH, o(t) &Rt S E RS, B — I A S — 1%, A~ IMF A ERE— A
HRME— o XA IMF 1F Hilbert 224, 3 HH AR SLAEHT B& E I i e T8 AR IR A0, I SR 4R 15 5 T BLR
RN

x(t)= realzn:aj (t)ei!’”jdt (7

BRI o (t) MEE a; (t) B2 10 F R E WA IR . AR . IR A) ) =2 45T &I B0 Hilbert 18 (&
i, 4R Hilbert 1%, 124:

H(w,t)= real_zn:aj (t)el ®)

FET Hilbert 352 5(8), J@IEXT I (A IARSy, AT BLE SLUbRi h(w) M-

h(w)= [ H (e, t)dt ©)
APRIERIL TR )R LR, EAGE 7RG S R4 EE RN
2.2. IBFREIIEEX

Hilbert i b ({325 J 3 oh OS5 (BB A1), 3LR% 315 Fourier 0B e (R 52 4 .
Fourier ZEHRAHAEAT(S 540 W TEBX 1S 5 I NBLRY, T4 — A TESX 15 50 25— 5 19 02% (Fourier
SRR E IR, DUt TR B A AR TR 1S 5, Fourier A HuERL A T o THI7E L BRI
, H(O) AT R BRI AL T AR B IR AR, T RE T BAME S RS IR RV
AR R TR T R A 23 — S A3 O IE AR AR 0, TSR R AERT 20, JUIZE Hilbert
R TR0 RL. AEBITE S IMF LG, R SRR B 4 B . TR T
Fourier 5 4 B3 ) 34 R AL RV B 905 JELAR) 279 T LA S Fourier A8 0t PR (3 % A AU SR 2 b,
% Hilbert-Huang B AU MR T4k . JEP RS 5 UMb, bRtk Hilbert i H (,t) XIS [
BB . H (o) RHLE R B o M IR AT o AN 20 t 6 8 a (t) sRAT. B,
BRI o BOTBR A SR 55 AW 3 o (IR RO, T LIRS et
SS AR MR OB, AT — WA A — 2 UM L, 57 e 60 51 EL AR R S0 ) 43 WA
ok, AR R R, ARSI R . (R R — R T MR, tR—
PUESE %I B, T2 0T A AR R R G B0 L. 9985 b, S4B (5 Fourier i (3
BSUR B, FURIEZE Fourier e, X ERESIAR MR E R MM S I B b LA A IR A (2 15]
[16].

3. FRU e 48R B 5 4 1R B
JEAT A N A I H(128.65°E, 46.08° N T-1H4E - 1E 77 MRS R 4y L B, Ui paidh Jg 6 22l - N5ty



HORERE A R . NSRS - SR AR RS T . E BRI TR G AR AR AT W RE, LV 1a] 1 A TR 2% bk
TS . RIS HIE PR T S 1 - &7 22 IR B BEAR T XS 7 — PR IR B B AR s @] BT AR RS, 2 “X” Y
FARE XG0T, W IRV RIS 22We AR R HIIX, 43 B BB ] T 43 A7 R PR A L b i e DX AN >
RN X, PR T B T AR AR A R A FR BR[17] . NI FHEHI A )5 W 4 AL B o S 2 — Ik AT BT, Kb T
AT IR S AR e) Fef X, @K AU Ak S B SRR IR B AL A s R L, BAEE TN
R 5 B 3 LA B o SRR S AR R 81 m, HRSLAEE 79 m, 2 o [ R SR M 5 BRI R A
TI- N RUAARR SRS AEAX, T 2005 4 10 H %23, 2006 4F 6 H IEAXMMEE1T, WIKEE N 107°, shTEH kA
F2x10%, RAERNSBMERFE

I AE R A BRI R TG A0S, 2008 4F 5 H 12 H)! M8.0 2%, 2010 4F 2 H 27 H&#| M8.8 2 Al 2011
3 H 11 H HAAIN ARG BTk M9.0 i RE,  1X 65 LI Kb AR S AATTRIE FE M Bk ) e e % 4t 17
REFRINLZ (5 1) BWRNERUX = UERERT /N AIHE 5 3 RIFEGOMEHE, K 4350 4. Friku
DUESCHE [ ARG T T 9, BORELR L, ANIERE R, LA NN, ErEibs. 7 IRIESdE
JRARTTEE, A X E BRI A TAT M Qe D A B, S AR (5 B (1] 1) B A IR1A%F - SEAR IR AR
AR, $RECX 3 F WA R U IR B R (5 B

4. BFRERBEGR S

) FH 308 ) 4 S8 A8 = VR 7 B4 , SR P 35 T Hilbert-Huang 284 (1931 Bt 77 v, 118 T 200 pHz~8200 pHz
(JE3H 122 s~5000 8)iZ1 b it (1] 2), #4208 0So~oSye FEANERTY B FH IR 3% 70 AT A o B 18 A AE ) #H % F PREM
FEARY B 170 S 1 ) B VO AR S 300 (PR o e AR B )

Table 1. The basic parameters of three strong earthquakes

F1 ZRBEERELASH
- o A B RE B A FHBLF o
Rt 1) 1) M /km ) 1)
bl 31.0 103.4 8.0 14 13.04 122.77
BRI -35.8 -72.7 8.8 33 160.97 64.89
HA 38.1 142.6 9.0 20 24.67 241.18

i DL EBERLR A b E L FE & P O R A R S R4S R4 http://www.csndme.ac.cn/newweb/index.jsp .
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Figure 1. Minute value records of three strong earthquakes recorded by the bulk
strain of Tonghe seismic station
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Figure 2. Free oscillation power spectrum of 200~4100 uHz. (a) 200~1000
uHz; (b) 1000~2100 pHz; (c) 2000~3000 pHz; (d) 3000~4100 uHz
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BRI R T 24 NEESE S, 9 5HI4E 200~1000 pHz FREG I E] 6So~ ¢S2+ oS3 A1 ¢S4 VYA, 1HE
AR 0Ss (] 2(a)): 1000~2000pHz SHBATIE] 0Sg~0S12 ANl 2(b)): 2000~3000 pHz HBA M F] ¢S:3-
0S1a 1 0S1g =AN(1&] 2(c));  3000~4000pHz A B Al 21| 0Spa F1 0S5 H51~(F] 2(d)); 4000~5000 pHz SRELAN A
TE] 0Ss6 (K 3(a)); 5000~6000puHz FMEBAG I F (Sagn 0Saz~ 0Sag A 0Sss PUAN(FE 3(b)); 6000~7000uHz A7 %
FAGIEIME 5 (] 3(c))s 7000~8200uHz AHEBAG M E] 0S74+ 0S75 F1 0S76 = N(E] 3(d))s For S5 iR 2N 3.26%,
oS IRZEN 1.45%, oS;iR%EN 1.21%, oSi iRZEN 1.05%, S iRZEN 1.45%, (Si3iRZEN 1.72%F1 (Sig 1%
ZEN 1.48%, HEEMUE FIRZEIIEX0.8% L [H .

BFIHFE . HAHERN R 76 NG S, SHETE 200~1000 pHz SBAS IR 0So~ 0Sav oS3+ 0S4 F
0Ss FL~(& 2(a)); 1000~2000 pHz ARELAG I 1] Se~0S12 LAN(1&] 2(b))s 2000~3000 wHz AREAS I E] 0S13~0S 21
JUAN(E 2(c)); 3000~4000 pHz ARSI E 6S22~0Ss2 +—1M(] 2(d)); 4000~5000 pHz F B I £ 0S33~0Sas
+—~(/&1 3(a)); 5000~6000 pwHz FBIE N F] 0Sas~0Sss +— (1] 3(b)); 6000~7000 pHz AT I £ 6Ss5~0Ses
A5 3(c)); 7000~8200 pHz SREATIN £ (Ses~0S7e (K 3(d))o Fer, BFIHIFATIE] 0S7+ 0S1as
0S15+ 0518~ 0524+ 0525+ 0543~ 085~ 0573 0S75 TN PREM BIRUALE A HH—#F, HAR 5B A
Z, 052+ 0Sas 0S5+ 0S8+ 0516+ 0531 0Sas AN 0Se1 ZF I\ MM ERIK, BIKT 0.6%, I RIMZEN (SisHI 1.18%
(% 2). HAHBR I 6Sev 0S12+ 0S16+ 0521+ 0524~ 0Sas M 0S50 55 L1 PREM A AL AAE & — 4,
HARAEHIRESEMZ, 0Sov 057+ 0Se~ 0514+ 0S15+ 0523+ 0537 FH 0Sar 5\ MWEEK, HIKT 05%,
KA £ 0S15 1 1.86% (4 2).

EH T K e 26 A0 B R R, M ERIELEARAE SRS A W 00, M RAEE R R R R . 01 HhE A
(19 oSy (] 2(a)) B FRAT IS 0Se FH 0S7 (K] 2(b))55AN H A H AT ] oS, A oS5 (1] 2(a)) I FE LS
SPERING, ARSI R AT, PRGN 4 R A FLSEAEAE ) o BRI FEAS IR 0Se A 6S10 (] 2(D))
SEANH A HFEAS TN (1 0S4 A 0S5 (1] 2(2)) S tBAT AEME 70 22 T B«

5 iig54ER

AT PR BT A5 R - PR B 1 bRtk vk, R Y E R 2R A v PR R LS AR W 2
BE, FEEL T IER S AL FLN AR 2008 45 5 H 12 HE01 M8.0 4, 2010 4F 2 H 27 H %] M8.8 %Al 2011 4F 3
H 11 H HARARM AR5 TR M9.0 Z i iR SR R H iR E S, R :

1) A N AR HERA A E] T 2008 45 5 H 12 HE1 M8.0 4%, 2010 4= 2 H 27 H&H M8.8 4t i1 2011
3 A 11 B H AR AR MO.0 bR UL Bk B hiRG (55, A RIUS R A
PG AT 2 BRI RIS T AT I DO AN R | 24 DMESUE S, BRI H AR 24
076 NMESE S, BHE 0Sov 0S2~0S7ee BNHUERMHI M S . BRI HER WA TMES . HAME
it -BAME 5 1 PREM BELAUAAE B HH—FF, HARSEIREEMZE. &SRO i 2 1 R K 2 AN F R IR
HUHIEOR IR B R B A AN R BG4S ARG FFAIE . PREM AU 2% [E M BRI S PR35 2 B 4%
AR, KR ) AN 350 S PR GR35 (1) R M U b A D A O

2) BONHBFRATIN] oSon B AR IS 0Se HT oSz S5 AN H A H FEAT I (1) oS, M S5 5545 T MIAFES I
DERG . FILFER, HER A ERIR 2 R AR R B ER ) ARG IS, b EREE R [ AN K 51 K
RISV, HOERTE R . HBRAZE . HhER N30 & ) Sk . W0 3 sk (45 ot o R B3 80 %) A B TR s Ll
PERRAE R 2 o BT Hh Bk B R AN A 520, sk B ARG AN AE S AN 2 T R, 2 I ER B B R 35 1 42 (81
W) RIGR . B2, REHESPEIKE HRGIE SR, MG ORI ER 2 8N . X ERAE
B3 2 — B SR N AZ I 25 3R AL T BT SEAE B .

3) AT bR AR U ER [ R, SRS 0 B DR A TV E A R bR G
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Figure 3. Free oscillation power spectrum of 4000~8200 pHz. (a) 4000~5000
uHz; (b) 5000~6000 pHz; (c) 6000~7000 uHz; (d) 7000~8200 pHz

[#] 3. 4000~8200 1 Hz B EHEHIAFRIL . (a) 4000~5000 pHz; (b) 5000~6000
uHz; (c) 6000~7000 puHz; (d) 7000~8200 puHz



Table 2. Comparison between the observations of free torsional oscillation period and the theoretical values of PREM
= 2. BREVEST B BIRH R EANYNES PREM EigEXTEL

- 0 8 3 LI JE 3/ uHz
/uHz PO RE RZE (%) BRI = PR (%) H A Hh 7% PR (%)
0So 814.32 814.319 0.00% 817.426 —0.38% 815.509 —0.15%
0S2 309.28 307.613 0.54% 311.446 —0.70% 307.613 0.54%
0Ss 468.56 453.274 3.26% 470.523 —0.42% 470.523 —0.42%
0S4 647.07 656.432 -1.45% 654.515 -1.15% 644.933 0.33%
0Ss 840.42 \ \ 850.008 -1.14% 844.258 —0.46%
0S6 1038.21 1038.21 0.00% 1035.92 0.22% 1038.21 0.00%
0S7 1231.78 1246.74 -1.21% 1231.79 0.00% 1250.57 -1.53%
0Ss 1413.49 1424.98 —0.81% 1403.9 0.68% 1419.23 —0.41%
0Se 1578.26 1578.26 0.00% 1574.48 0.24% 1601.31 —1.46%
0S10 1726.47 1720.14 0.37% 1733.56 —0.41% 1731.64 —0.30%
0S11 1862.41 1842.8 1.05% 1865.8 —0.18% 1863.88 —0.08%
oS12 1990.37 2019.13 -1.45% 2001.88 —0.58% 1990.37 0.00%
0S13 211291 2076.63 1.72% 2103.46 0.45% 2100.21 0.60%
0S4 2231.40 2249.12 —0.79% 2231.4 0.00% 2193.54 1.70%
0S15 2346.37 \ \ 2346.37 0.00% 2302.78 1.86%
0S16 2458.21 \ \ 2429.28 1.18% 2458.21 0.00%
0S17 2567.06 \ \ 2555.77 0.44% 2574.94 —0.31%
0S18 2673.30 2712.93 -1.48% 2673.3 0.00% 2678.43 —0.19%
0S19 2776.93 \ \ 2787.68 -0.39% 2753.18 0.86%
0S20 2878.36 \ \ 2887.34 -0.31% 2866.26 0.42%
0S21 2977.70 \ \ 2981.26 —0.12% 2977.7 0.00%
0S22 3075.22 \ \ 3086.67 —0.37% 3067.5 0.25%
0S23 3171.18 \ \ 3180.58 —0.30% 3144.17 0.85%
0S24 3265.84 3262.99 0.09% 3265.84 0.00% 3265.84 0.00%
0S25 3359.31 3333.91 0.76% 3359.31 0.00% 3356.91 0.07%
0S26 3451.85 \ \ 3446.99 0.14% 3423.99 0.81%
0S27 3543.59 \ \ 3533.23 0.29% 3531.32 0.35%
0S28 3634.65 \ \ 3655.9 -0.58% 3636.73 —0.06%
0S29 3725.23 \ \ 3707.64 0.47% 3740.23 —0.40%
0S30 3815.48 \ \ 3820.72 —0.14% 3809.22 0.16%
0Sa1 3905.33 \ \ 3870.55 0.89% 3920.38 —0.39%
0S32 3994.89 \ \ 4004.71 —0.25% 4006.63 —0.29%
0S33 4084.47 \ \ 4094.79 —0.25% 4092.88 —0.21%
0S34 4173.80 \ \ 4175.29 —0.04% 4194.46 —0.50%
0S3s 4263.12 \ \ 4242.37 0.49% 4269.2 —0.14%
0S36 4352.37 4376.53 —0.56% 4363.12 —0.25% 4330.54 0.50%
0Sa7 4441.68 \ \ 4460.86 —0.43% 4397.62 0.99%
0S38 4531.04 \ \ 4499.2 0.70% 4543.28 —0.27%
0S39 4620.43 \ \ 4633.36 —0.28% 4618.02 0.05%
0S40 4709.87 \ \ 4727.27 -0.37% 4687.02 0.49%




Continued
0Sa1 4799.62 \ \ 4802.02 —0.05% 4826.93 -0.57%
0Sa2 4889.26 \ \ 4897.85 -0.18% 4907.43 -0.37%
0Sa3 4978.84 \ \ 4978.84 0.00% 497451 0.09%
0S4 5068.94 \ \ 5072.26 -0.07% 5066.51 0.05%
0S45 5158.89 \ \ 5162.34 -0.07% 5156.59 0.04%
0S46 5249.07 5285 —0.68% 5252.41 —0.06% 5249.07 0.00%
0S47 5339.31 5309.91 0.55% 5304.16 0.66% 5334.83 0.08%
oS48 5429.47 \ \ 5417.24 0.23% 5436.41 -0.13%
0S49 5519.98 5499.66 0.37% 5511.15 0.16% 5513.07 0.13%
0Ss0 5610.41 \ \ 5637.65 —0.49% 5610.41 0.00%
0Ss1 5701.25 \ \ 5697.06 0.07% 5683.65 0.31%
0Ss2 5792.06 \ \ 5806.31 —0.25% 5790.98 0.02%
0Ss3 5883.05 \ \ 5852.31 0.52% 5873.39 0.16%
0S54 5974.07 5974.97 -0.02% 5959.64 0.24% 5974.97 -0.02%
0Ss5 6065.02 \ \ 6065.02 0.00% 6063.13 0.03%
0Ss6 6156.12 \ \ 6158.96 —0.05% 6145.55 0.17%
0Ss7 6247.66 \ \ 6256.71 -0.14% 6241.38 0.10%
0Ss8 6338.74 \ \ 6346.79 -0.13% 6352.54 -0.22%
0Ss9 6430.45 \ \ 6413.87 0.26% 6423.45 0.11%
0S60 6521.88 \ \ 6509.7 0.19% 6496.28 0.39%
0Se1 6613.76 \ \ 6565.28 0.73% 6609.36 0.07%
0S62 6705.56 \ \ 6728.19 —0.34% 6680.27 0.38%
0Se3 6797.17 \ \ 6795.27 0.03% 6785.69 0.17%
0S64 6889.42 \ \ 6891.1 —0.02% 6885.35 0.06%
0Ses 6981.61 \ \ 6971.6 0.14% 6983.1 —-0.02%
0Se6 7073.64 \ \ 7082.76 -0.13% 7073.64 0.00%
0Se7 7165.38 \ \ 7161.34 0.06% 7163.26 0.03%
0Ses 7257.95 \ \ 7245.67 0.17% 7255.25 0.04%
0Se9 7350.24 \ \ 7366.41 -0.22% 7356.83 —-0.09%
0S70 7442.69 \ \ 7467.99 —0.34% 7437.33 0.07%
oS71 7535.23 \ \ 7546.57 -0.15% 7548.49 -0.18%
0S72 7627.77 \ \ 7607.9 0.26% 7623.24 0.06%
0S73 7720.22 \ \ 7720.22 0.00% 7726.73 -0.08%
0S7 7813.11 7828.31 -0.19% 7818.73 -0.07% 7807.23 0.08%
0S75 7905.76 7920.31 -0.18% 7905.76 0.00% 7887.73 0.23%
0S76 7998.08 8014.22 —0.20% 7989.31 0.11% 7989.31 0.11%
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