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Fig.1 The comparison of hydrogen abundance X (left) and buoyancy frequency (right) in the interior of

stars. The solid and dashed lines present the models without and with convective overshooting in the

core, respectively
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TKIC 8324482 — S I A SR A RIRE T = 16469 + 71 K, R E Hlgg = 3.72 +
0.05, % )& F fE[Fe/H] = —0.06 & 0.03 dex VA J X Fi & (142 7] 1 v, = —18.5 + 2.4
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Table 1 The observations for the 14 selected modes of KIC 8324482

No. fijdt P;/d AP;/s
1 2.88685 0.34640 -
2 2.23827 0.44677 8672
3 1.80946 0.55265 9148
4 1.60262 0.62398 6163
5 1.38497 0.72204 8472
6 1.20177 0.83211 9510
7 1.06125 0.94229 9520
8 0.97479 1.02587 7221
9 0.91047 1.09833 6261
10 0.84479 1.18372 7378
11 0.78391 1.27566 7944
12 0.72497 1.37936 8960
13 0.67699 1.47712 8446
14 0.63845 1.56631 7706

The errors of frequencies o; = +0.00017 d-t.

4 HERE
4.1 IR

PAAETHEAE B 4510 ST ABI AL SR T A2 /7 £ Modules for Experiments in
Stellar Astrophysics (MESA), MESA & Paxton 17— 18I7E 201 14 A A 1) —AME R AL FE
FPREEY, LA IR TAE A FRATE FH 6596 i A i pluse R H ke v 50 1E A2 v A AR A DL S AT
FESK I )4 35 AT R (17191,
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Fig.2 The period spacings (AP) as a function of the periods for the 14 selected modes
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Table 2 The variation range of grids A, B, and C

Parameter From To Step
grid A
Mini /Mo 4 6 0.25
Kini 071  0.71 -
Zini 0.01 0.04  0.0025
Xc 0.55  0.45 -
grid B
Mini /Mg 4.75 5.5 0.25
Kini 071  0.71 -
Zini 0.01 0.04  0.005
fov 0.000 0.035 0.005
Xc 0.55 045 -
grid C
Mini /Mo 45 575  0.05
Xini 0.71 0.71 -
Zini 0.01 0.04  0.005
fov 0.015 0.035 0.005
lg (Dmix/(cm? - s71)) 1 4 0.5
X 0.55 045 -
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5 EEFHELER
39915 th T 3/ (WL A22) I B L A L. 3 ok R 73 5100 B A RV 24455
JE6HIL T R AR BB, B — IO (D) R).

#* 3 3NTREINE(FR2) MREERRERMASH
Table 3 Best models from three different grids (Table 2) and their input parameters

Gl'ld Model MaSS/M@ Xini Zini fov lg (Dmix/(cm2 ° S_l)) XC X2

A 1 5.25 0.71  0.03 - - 0.480 10404
B 2 5.00 0.71  0.015 0.03 - 0.492 4216
C 3 4.75 0.71  0.035 0.03 2 0.480 3960

i TR NI AR 2 S5l 52 X ARTB R U0 65 i i O R TR of B B 4 > 5 TR )y > A,
ROV B A2, B ml L, AU XA SMA F 1 R R A7 AL X R S 1. TS
PR RIRIRE AL 3% L, SR AR R 3 0 ) B B AIR TAR B2, IR BRI — AR
SRR A L E).

P 36 TR 210 i 31 5 o 300 I GG (R L AT 1 BExE, ey P P JRATTRE A A TR 21K fof 301
55 93 16 g R UL ) B A — B, X — 2D AIE S T Zhang S5 A (K% I (I 41 391 1 2 (A 5
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Fig.3 The comparison of the period and period spacing distribution for model 2 (dashed line) and

observation (solid line)
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Fig.4 The comparison of the period and period spacing distribution for model 3 (dashed line) and

observation (solid line)
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Fig.5 Period spacings AP as a function of periods P for the model during four different evolution stages
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Fig.6 Corresponding to Fig. 5, the abundances of hydrogen during four different evolution stages
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Asteroseismic Analysis of the Slowly Pulsating B
Star KIC 8324482

DENG Zhen-min'23 LI Yan'?3% WU Tao'?  CHEN Xing-hao'*?

(1 Yunnan Observatories, Chinese Academy of Sciences, Kunming 650011)
(2 Key Laboratory for the Structure and Evolution of Celestial Objects, Chinese Academy of Sciences,
Kunming 650011)
(8 University of Chinese Academy of Sciences, Beijing 100049)
(4 Center for Astronomical Mega-Science, Chinese Academy of Sciences, Beijing 100012)

AsstracT It is very difficult to resolve the oscillation frequencies of slowly pulsating
B-type (SPB) stars by the ground-based observations. Therefore, the research of SPB
stars is still at the early stage. And there are many questions of the stellar interiors.
Asteroseismology is a powerful tool for probing stellar interiors and constraining the
relative physical processes. Our goal is to probe the internal structure and physical
process of SPB stars by using the method of astroseismology. In this paper, we make
an asteroseismic analysis of the SPB star KIC 8324482 by calculating model grids. We
select the best-fitting model by using the chi-squared method when doing model fittings
in this work. Finally, we determine some fundamental parameters of this star. And our
analytical result shows that KIC 8324482 must be a late-type SPB star with a central
hydrogen mass fraction X. = 0.475 — 0.495. Besides, we find the frequency and ampli-
tude of the oscillation pattern in the period spacings determined by the outline of the
element abundances. In addition, the inclusion of diffusive mixing to core overshooting
is essential to explain the structure in the observed period spacing pattern of this star.
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