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Helioseismology

Xiong Darun
Center of Astronomy and Astrophysics,CCAST (World Laboratory)
(Purple Mountain Observatory, Academia Sinica)

Abstract

We describe the basic information of the internal structure and dynamics of
the Sun derived from helioseismology. There are small, but systematic discre-
pancies between the theoretical and the observed eigenfrequencies. We dis-
cuss the theoretical uncertainties resulted from 1) the nonadiabatic effects,2)the
influences of solar atmosphere and the outer dynamic boundary conditions, 3)
the equation of state, and 4) the treatment of convective energy transport. Fun-
damental advances in helioseismology will require networks of ground-based
observations to ameliorate the severe effect of day-night gaps in the data, The
ground-based networks must be complemented by observations carried out from
space to avoid the effect of the atmospheric seeing on the measurements of high-
degree modes,



Fet F2l x X ¥ 3 B Vol.6, No.2
1988 4£ 4—6 A PROGRESS IN ASTRONOMY April—June,1988

AFERE/DR B NS RFEE
ERF LR

CHE#RFBILRERIE)

2 =

KA RE/NRERES, RIGAFIE S X 2SN/ ARERS W, BB i X 5 M4 W Nk
BBRITEH X (RBIEX) =2, IRERIF 8 F KPR, £ IE 358 fT A ARER 2 BUK FH 4 1
R B AT, RAE BT RERX L B A SN B .

W L X 1 Y B /I R B T R 7 A ) B R X W B AL B T A B 3 ) X /N RUBE — i 0 88 1 A2 o
P& NS O 7 A0 BAL I B IE, 0AE TRIRIFFSRMIBT B, R—ANH IR RBT RS, 15Dk,
PO & A 0 5 1 R RS L B0 X A L 5 A R o SR A8 T 2 IR AR I O B35 e D BB, W 4R
P TR 7 R FRIBC 1 L U AE 35, B 1IE B R R R K B SR T 0 R LB AR, XRS5 B R XY
KRS IR E yHarvey €5, B FIRIL X0 A RMBE FEMY N LI RNFE, Pk
B A EBN A PR RRIEF X AR,

~, §

Tl

K PR /IR RS, FE A SCrR R 481 3 X 22 5 I/ R BERE 251, B /R, #:Mar -
tin(1987) B WL, BRI EB/D F—MEARB R ER B, SChs k., 1630 K2 SRk &5,
#EL/NR BT R B

W ETILFERHY B2 EEHERZ ~RHBAKHEOAFEIHHE RS, 90
96 LA b iy 38 TR AR LA B A, ELAR /N T 17 3558 O F i3 A ik o T oK i 3 02, 080,
R 5 FUR BN WA AR, TR R AT 4, X LU AT 2 XA R T B A A
) RUBE R PR BTG B0 4R 2K, B TR ZU R B, /0N ROBE R0 465 44 A0 5 A AR 5 F3R D K B 4
F I 1 BR BRI HE Q2 —o

B, AMAREL, DRERES Bk, &K AR 3) i — 4 EEK T E, Zirin
(1985) A J, A PH B R 15 3h R A 7E = R K« KRR BB IX, DU 16 3l ORI 3 J2 K B
FEH/DRERS 4, HCSEAR/MNUERTESIZR, KA B Es) KRR R BOE
FELS), TRE A MR 060, 5 10 830 R WMUHFAE (71,08, H B X HFRTE /090, H 24T 5E 10,
X /N R BERE 37 BOTF 5T, A L D B i 20 3 B 20 SR HA9 /N RUBE K BH % 30 B 39T 7 2 9, A
o VI O B A S AR B X P OB BE S TS s B R R T IR R L,

1987411 A 20 H ke 3o



2 TG, b . KRR /N RERE S 45 R B 1L 95

FLWR, /MR TR 7 R PR 95 3 R B A £ S AT AR 2L AR T A ) 2 T 58 R P = g A3 102,
kTR XK —RIIBF5T £ B U2—15], DRI KB B B RGE R, ZAOMBrA KiEs) X
M AEE R PR . EIVRKMEES) K% RS, XUBFTE R, /5 20 KM
S BKRAHM 19704F, B4 E MR K B & T 8 2LKME S A MG 454 B R2AR,
R R e 3 R R B 4 R TR R0, Wil son 2 5 T 3 HY T 5% T R A A 4 T R A
el, HWG/NR BRGSO BF 5T, TAM 2 KEHE — 25 I BRI A R 39 5 R A0 L3 L 1

T UK, 8 K P AT A B DA D7 B /0N RBE R B, A AP R B IA O T REE AR A E B Ak
M E R, BATRE N @ERA B RIR A T LR AL FE MEa 1171, (18] 5 sk H R4 T ¥4 4k
Y R RELL9],

/NRBERES BRI TARREE T 2 BB O BF SEURIE, JRR T ) R R R

= DREREH 2R

# R Harvey[20], Martin(21],(1Jf] Zirin(4], [22) Y, KFHFEE /DR E#IZ TSN M
SRk, MENBHMRIAX =2,

W0 S b 2 AR AE P I R R A P BRI B RIS 4T, A2’ —3"IIZE R B R A SR
HBVLR EERFN IR P45, TR ARME SO B — BB . AR EN—EHBIA R
5 3 KR A, T A XA S E LB R AT, K94 Pyt a2 5oL X R R, 8
XF R4 T A AL R, 7ERBBIK R & MR AP RN RaE b (=
AP N2" LA, P i B K REE % BE 100—500G, 7 332 3 B <0.1km /s, 4§
A FH RS RA LR 10°Mx RGER. BENETHE B hERE MR
MRS, B 1 RZEXBHIRHER ISR —IEKH T3 X#RE, BPHSEKEE
Wi, MEREIREYG . SEHREOKERERLTESA. BEME T35S
EMATEHT MR E. APaE2ESERTKKNREEN, WEETHEFEN %K
#idy, IR RE#EY . BN SHa R AR BB ESSEWRE——X MK, XA \5E
21y Ha B 548 %5 Ho 483

P 4% Py 2 4 1 BRAE R 4% v 18], BIEEOKOR. 76 MY Py 3 2 ) B RE 45 4 o A0 R A R
FHRA 65X 10 MxREE R, 5—00402h & iy, iR MR BEIR & R IL M LLgk B 0.5km /s
L& 1 1) U B A el B T (23], B, RT MG I RES I GR BN KRR R BE R L& 1Y
T BT pRl11, (211, 124-28] 35 96 T 14 32 2 4 v 7 I 4% P T 3 4 3 10 2445 o, T8 30 PRI R 252 T T
A AT B AR T 4% PG 35 T AR AR A R i P 48 45 & 3%, T il 9 48k 3 I s S mT
VAR B2 1 100 28 1% S 38 3, T 6 PSR RE 08 55 0 3B, A 5 AT B PO 4 PR 3% D K BL i 3l
B LR, T BRA s M 4% w37 i #E &, 1928 T B8 #h 38, Mar tinfl ¥ R 76 3k
— 35 VR K AR RE TR B b, GE AR T PSS IRE T Wi sh AR (INF)I1L,027], i fi1 % 3
o0 4% 1A TR 37 P 3 Ak T, AP 6% o T g J T 0 2 B, 3 R AN BT b 0 0 0 1 T 4% 300 SR A2 1)
Tisho BFPP 45 AR S R AR AL G i v R E B, A, A ARTER B
SENREINT — 2876 R 4% NS 2 th PR R RESS 254 —— I 4% Rl L gE SR 1K (INFC), 14 X



