F564: H5H K X ¥ Vol.56 No.5
2015%F9H ACTA ASTRONOMICA SINICA Sept., 2015

doi: 10.15940/j.cnki.0001-5245.2015.05.004

yNUEETESERE 2:0k7 kv )=y A -p el i

CHINTARUNGRUANGCHAI Pattana! A§{EUEL2T  He/p 221

1B/ e
(1 e A¥ A X F dbx 100875)
(2 MM I A¥EAFR £ 1F 454000)

WEEE K PHp BT B A B RS 31 10 B A Bk SIS TR . %6 8 e A K A -
BFL T 2 T 01—/ V2 2 BT 3h. ) P B % 0 SO A B RS 80 S8 - S T 1) Jy 12 2
T CLZ RS SR T AR b S R AR R B3 R B Y . R B
958 1F LU TR 0650 SR8 00 B8 2 BB 2 5 1. R T SR ir 8 10 25 1k
R FE WL () A B S R S T3 R Ca THHE SR, R I T B0 95 10 o7 B T il 2 B A B i 0
AR, FE PRI SRR, SREERLEEER, T 7EA RS B4 /IN, PRsh VB or 5 4 %
kHEiR KPFE: BEah, KPBA: #3H, KPA: i&3h, KFE: MER

FESES: P144; XEFRIES: A

1 31§

HE% @R E T LT, B i 70K B i A A A5 FRA T rT LA S 90 v L%
S YR BH S 544 B T pBRE 3, K PHIE A Fa IAVE ARG TS 2. K PH IR s A k2
PET— IR SRS, X ANPA ) 5% 37 a2 H A P A DR S T 3 DX JEG S A AN R S LA L)
A2 Woodard 2B p 46 KB T K BHp AT 3 Bl i i 2 1A AR A%, B, ) FH K RETHI R
BHR SCE I #c s | Libbrecht ZEAAfIN T IXPhARfb— S IE RS

X BH TR pASS 5 0 44K 360 K BH 1140 P 308 &5 R0 =81 A 8HT (10 43 4 Y A 2 W R BHL 110 P 8 &5
Ry A T R AR A DK BH 45 6 1R C5 28 25 53 W) 1 3K — DX Sl A% 7 10 75 . OKBH R I Pk v 30
SRR (5 0 C gV 2 AE B W50 12 Libbrecht %4 $i H AE A BH & 3 8 1 18] K
BH IR 25 0 A8 Ak 3 R AR ARl R T K — /N2 b, I BAX AN A2 (FE3N 2 ) A% I 45 R A
B IR ) AN 443 AR Ak

MetcalfeZ5 13 FIDziembowskil' 4 A48 T — Rl F 1 AR TH SR B RS 1 7 7. 7
XM ITE AN B S MRS Z A E. VF2AEE CRuE T s
B R TE Bl AT RO ChaplinZF 17 Eb AT 47 W 5 A BH U I 9 76 34 2 BH S 20 J& 315
(1) PRI A A% R 5 R B 5 8, IR 45 Mg T FHCa THRECAT AUTIRAG SRR .

2015-01-2000 £ J5ifia, 2015-04-2000 5 ks

[ K AREIERLE I H (11273012, 112730071 Je @ AR 45 9 & 20 %% 4 %5 B

Tyangwuming@bnu.edu.cn




448 K X FE R 56 4

S8 T 20y 580 B I Mg TR 001 L2 1 BRI 80 247 8 [ 1, Metcalfe 5 L3104 7 K BH )
WS, FR MBI T OKBHOEERZ LR 0.3 MmAk. th4h, X — ikl Tk 5t
S Ath L P 3% 5y e 18 201,

ORI 58 7% K B P9 1 347 i 3 5 i BB R 35 3h AR AR Y R IX T T AR, 3T Metcalfe 519
(117732, FIFHGONG (Global Oscillation Network Group) (#2522 IAIWI5T T H05h
JEAVE B I A it A B R TS 50 AR AT ) S8

2 GONGUW M B ptEInEFNREFE

FEASCH, AT T GONGALII 25 tH FIpBising . GONGIpHiiZ & Li36 dh—
AN R LS HU) . 36 dFRA—DNGONG H. GONG LI 1 T4 i 1 72 22 S0 [
DAL A 21 T AN [Flns Om A KRR B vy, AT H T EH SO, O

l

Vnim
Unp = m;l 21 _li_ 1 (1)
h T AR BIIFERS, WE0 BE AR N T GONG H I K1) ATk 5
TOKBRAAE— 4 I phsi. JA UL & SO R 520074 (% 22, 1)

ob
Al/nl = Vnl,year — Vnl,2007 - (2)

20074F 7 K BH 25 2335 3 A AP IR MR, MR K T3 500 pHzI iR ZER0K, FATE
T/NT3500 pHzRIARAE. B4 11 = ORBIAIRER . IR LUA ), 7E R
RE A EERS AR, AR S SR SR RS (B BOR. 245 1 71 = OB F-
SRR A RE I 1) (AR AE. I BB RT3 < n < 24IBSREARFIME RN, BoRh
AR LA T B K BH s S A2 AL ).

LML L B B [T rrrrr 1T ]
0.5 05 - V200472007 1 05 Y2006~ Y2007 -
3 [ 3 [ 13 | ]
£ : g - W H - K/I\HW
e [ e [ 1€ [ |
< < =y
n O n O - - [ O - -
[ P IS T W N S S SR S ST i [ P I N S S SRR S ST ] [ P IR S S S N S S ST N SR ]
2000 2500 3000 2000 2500 3000 2000 2500 3000
v/uHz v/uHz v/uHz

1 1 = OB RS BEIR IR K. IR AR 1o 1.

Fig.1 Frequency shifts of modes with | = 0 as a function of frequency. Error bars indicate a 1o error.
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Fig.2 Variation of the mean frequency shift of modes with [ = 0 and n = 13 — 24 between 1996 and 2013.

Error bars indicate a 1o error.
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Fig.3 The value of total X2 as a function of Ag/Aic, 11. The smallest X2 is at Ag/Aica 11 =15460.
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Fig.4 Solar Aic, 11 and calculated Ay as a function of time. Error bars indicate a 1o error.
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Fig.5 Calculated D, as a function of time. Error bars indicate a lo error which is determined

according to the errors of Ag.
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Fig.6 Observed and theoretical frequency shifts as a function of frequency. Left panel shows the shifts
between 1998 and 2007. Right panel shows those between 2002 and 2007.
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Table 1 Calculated Ay and D, of the Sun from 1997 to 2006

Year Ao Deco/Mm
1997 16.717 0.352
1998 60.283 1.044
1999  104.456 1.368
2000 142.051 1.324
2001  138.897 0.895
2002  133.292 0.864
2003 84.997 0.82
2004 37.133 0.476
2005 30.286 0.506
2006 16.078 0.668
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Variations of the Position of Perturbation Layer of
Solar Frequency Shifts
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AsstracT Variation of solar oscillation frequencies with solar magnetic activities
has been investigated for many years. It is considered that the frequency shifts may
be caused by a perturbation in a thin layer near the solar surface. A method for
predicting frequency shifts from the changes of activity index and stellar model had
been developed in previous works. In this method, the frequency shifts depend on the
strength of activities and the position of the perturbation source of frequency shifts.
The strength is considered to be proportional to activity index. The position of the
source was assumed to be fixed previously. In this work, we investigated the change of
the position of the source. By making use of observed frequencies and Ca II index of
the Sun, we found that the position could change with solar activities. The position
of the source is deeper during high solar activity years, but shallower during low solar
activity years.
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