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(1. dbmiR% WEEp K&K, dbat 100871; 2. dbpi K% RH4EER S RMAWEGE AT, dbai 100871;
3. JERMYE RS R &, dbai 100875)

HZE: roAp B (Pl RINM A BT ERRE) Z2—RET EFM B, RIBER AR p
BAIRSFINKBN R . P& EIme:, JOH R TR A B B PRI B8 77 Mok ERm, Rk bk
Z ) roAp B R H AT BA 2 Fhlk s N Wil 2], roAp B FIMAIBIG T TH T K .
R TroApEu R FERAYE. BSOS, WM RIR, 84T roAp & IIMMRE &
HEBFU TSR, Wt 1 KSR SIS B T 0 A i i 1) 7L

X # iF: roAp E; EEMNS); BEZ

FESET: P145.2 MCERPRIREG: A

1 5 5

—MINA, TEREMTTRFEEERR T IS T 2 MR, FREE R AT
AR R AR A, AETE B TE RS TR A IR I R & R s 2 I S K B AH B AR TG 3R T BEAR B
AR ART I L] . (ERAE SRy, T B B I AR o 5 T S T P e
FEAG, MG A FE RN R . 25 B 2R F MEH, HRA10% MEE A #5212,
EHMRZET, —HnR (FLERMLITR) RS R EH T e 2E 2 R, &
RETTRFE RN R XREPRIEN SRR E ——CP (chemically peculiar) .

CPEXEHAANTR: (1) Am &, Ca Ml ScHFEK, FeRLExMELRSER: (2)
Ap B, BAMER Si, Cr, Sr, Eu 8ih ook, FEm Ay, WO Ap 2; (3)
HgMn 2, BA&EK Hg, Mn FHAME LR TR FE; (4) BA 5 He &1 He-weak Emo
Her, Am B5 Ap BEAMUROGIERAE, WM EZEXET Ap B EA7/ERES. R
MM, FEAR 3 FEE 0 b o ik I B R 8 5] S B G IERRAE, AR ME IR X Fh 22 5. DRI, f
—Ee g s, IR G PRE T 5l NIRZE.
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SRR R Ap B E M, W H Y. R i R R B A
(1~2)x1074T, ATk 2x1073T. 5 H A A BIHEAER CP ML, Ap B H
ST IR SEUOR BTS2, HLE Ap B A E I ERE AL,
3 v LU R, AT R 2 B A RSCRR AE 1 85 TR — AN FaSE R B, 7E LR o,
trg S5 PR AT DM B FHCBUE MR R LRI R, AT, HAbICE, SR He, SUIAFIR
B XREK, MTHSEE FHTES BN, S i RERT LA aY, &
e A6, W La, Pr, Si, Cr, Sr, Eu MINd 02 S®EET “1IE%” FARE., £
BEfE R, X T 3 B T g2k R BH AR EE R 100 T %

TR IESEL MMM 88, TR E RIS TN, 75— 670 e K A
B2 B I BRI BT . X ETRE 5 23 A% AL S S PR T A e P
FRBEARRER T 5 B XM E R, YXBUE AN, 2RSS AR AT
1A, X PSR R SE, I ELTT AR e R Sk e 1ELR B BRI, b 1T
BT AR, IR FERE T, X B A I A R AR G (L m) . sl
FEASA A AT DL R I “BE A7 BIE R, Bltn: TYC 2488-1241-1 AR i 2k R4 —AN2RIE5%
PR HENERTA RTRE A —A> “BEA”; 1 KIC 10685175 e 26 A 2 AN KRIESZ K%L,
BRI TREAE £ A “BE5 7.
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a) b)

W B HdEYkE TESS™ . a) TYC 2488-1241-1; b) KIC 10685175,

1 TYC2488-1241-1 1 KIC 10685175 2 phzk B [E

MATRHE 2 B E AL E 52 Mk Eh ANEa € S Ap BT W, KM —%% Ap &
R T RKBh, SRR N roAp & (TRIEIRGEG I Ap ). RE Ap EMAFHA “A”, H
BASEhs B T B BB B F BRI RA (15000 >Tws > 7500 K), 1HE T EZ)
H2My, RMAELEBLTEH AR REERPRK, WJLRBJLHER
S WK EREL, 2908 4~15 min; BRI vARR A E b p B EATER P B AT
L MPKEN AR TR T ES TP IE BT XA S A, AEIXANIX I, ATRUR IS4 PR 2
KR g Bk v Dor BUAZ R, WKBDFE#IKL & 0.25~3 4™ s p B Bkahm
§ Scuti BAFA, Rk EMIRLR L ST RRERA p R AKE 6 Scutif A A2,
roAp B HIMKS A E R, K% 4~15 min, RIEJEFHIK (AB < 0.034 mag). 4G MR 5)
RERY, AT DR P MRS roAp A AN b I LR 1R JIk S A 22 1) [ 2 7 288 DA S 1 s R ik 50
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PROEFIAH O RIS A1 roAp BIEH AL —FE M Iks), HERIEFRBBAA § Scuti
F1~ Dor BEFUHINKS. B VELH I B AESE 4 A2,

IR T, R R R AT DL — 2B W 9T roAp B B BiAW AR, Wik
AN AR TREAER M, B TR I et L SRR AL B AR BOE R
6B AN 4 i 3 B ST B 8 B R 2 1 BB AR Y S BEAS BUAE Ik Al W45 3
(1) 2 ALK ANE ST X EG,  SRAGE B P9 A A AN A S S, 5 B3R T R 1 P 350
(R4 3 I R AR 72 A ik s P A BEATL

AR 2, 3 B roAp B LI F- BRI 26 4 S04 roAp &2 ks kK
iR 55 BENHEERHRAAEN Y RELEESRYE,

2 roAp B I FB

EI Kurtz RIS — 5 roAp SLUASK, 2 2020 45 12 H, il i i A1 4 ja) gl gl 3t %
BT 77 EiroAp B (WK D). BkshP. RiEAD, FECT X roAp IR A R — By
() AR, AATT ek b T B2 376 % 1 B 0 6 KRB 9 roAp B HIRK B JUA MR B .
n, ERBINE, Kurtz 2 N7 ¥R @i ORI T K28 roAp . % Kepler fl
TESS SR B B AT, AATTAT DAERIN 3475 188 378 1 T b 00 0 4% 000 A% PR 70 ik 3.«

Kepler im0 IA AN KB (long cadence, LC) WL, FH Mg, (8] 4
29.43min; H Bt (short cadence, SC) MM, BRGNS A)4 58.85 s, FEH: 4 FFEHYIEH
{55, Kepler Bz x4 K 2 £ iH B # R A LC B0, e SC X Wi iy E A2
HER D, FIH Kepler SC A MM £, ALK T 5 M roAp £. Murphy %5
N, BAR LC MRS A# Nyquist FUED ) B, H R 8 0 Kepler $E i 7] 5553
4T OB IE AT LA oeix — . Hey 22 N FIFIZ T ERILT 6 i roAp LR, 4Rifi, 5
s N 7t I Kepler LC B AITESSHM 1) roAp & KIC 10685175 AT W58 J5
KL, B Hey 25 N i3 Kepler LC #5340 CHEIN T X BUE J9 roAp 2, HIFRA
WREIER Bk R, mAiEkah® 5 Nyquist SR H) S IR Yk T ks iR, Xt
B LC IR AFTE R Nyquist S5 (1 [7] 8,

TESS FIUI A0 2 K BRI AR L BR 0 A 13 A X, S X 27d. BT
30 min FIAR BRI AE, 7R XL £ 20 000 S 2 3E472 min AR 23 B e AR 0. AH
52T Kepler LC 3K, BINFR /I 0] 982> 238 Bl A5 e LU PR, (2 X T 9L roAp 21 )L
PR SRR AR BN A&, TESS 4171 7 — AN K roAp B IHIE M. 2| HAT N 1E TESS
KIL TR Z Z 8 K3) roAp B @IS X R ZH O FH roAp £ B FEFH WM, TESS 44k
W roAp B E LWk, [FFEH, TESS 7 S50 88 KA roAp 2 ERIIKZEH
B Oy RN, W NI e E B 1) A U ARG AR SR A B 2 20

“Nyquist $i%: Fryq = 1/2ATonsy ATons LI ],
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FERFFE roAp SR, b TR 2% A0 e W0 32 B4 PR AN AN [R) 2 Abe (1) BT w] SR80 () ik
BRI —MAE 5 x 107* ~ 10 x 1073 mag 2 [A], 1 Kepler 227858 n] LW 2] JLHE 25
(2) EAX T roAp Bk, B W BAIRKShIRIE &K, HummWIE ¥ 4E B B B AT, T
Kepler B85 1 TESS A& 7E 3 %6 (9% B (Kepler 3i4%, £ 400~900nm; TESS, #
mm&mmmwﬁwﬂwﬁﬁ4ﬁ&,%m%@ﬂﬁ%Bﬁ&m%N%”%

B 7B I, X roAp BT DU BRI I 7T, Sehr b, EARI roAp B2
BKENFTTH, SEiGERM LM e Ty R, FONIELE L K2 HCRAM LIaE) MIBKSIL I %
FEPRME AT LLUE BIRFRD JLTF-2Ke SR, i O8I0 AR M 7 CRE 6 1 1) v IR 8] 20 3 2 R e £ e L
ORI SRR, R, BT e 2 Ab, BRI AT i 0 T LA R

3 roAp 2 HIMLIMRRIE

MR T roAp 2 FIMMERAE ZBL,  K# 4> roAp BABRILH ILFEMER, XA 5 roAp
R BN R R, B 45 roAp RIFLFEVERT, wTAFEBIRAT T roAp EAHET
AR B R s T — 2% roAp A2 B 22 e O FRATER ML T W SR B AR AL 2
3.1 —RARAMMME R

1ERZH roAp B HIBE I (40 KIC 10685175, WL R), A1E—A, 12— ks
Ho Lhp b, XA RZEGE N ZSFREN, HHEREST MR Rk
KA, BRENFRA I 2 R =B (=0 R), LEHE (hoR) 2 E s ER )
2o KRR MR EIR TR 2RISR 1.

0.7

0.6 A®
0.5
0.4

0.3 .

#RiFi /10 mag
s

0.2 r

o1 - 0

0.0
190.0 1905  191.0 1915  192.0 1925  193.0
Dy

V. sk TESS™.

2 KIC 10685175 $mit

Kurtz" 7E WA} E B RO SER 4R AR S B FEX MR, Rl 5 E R B
—NRA, KBNS R TR R AT LS, —EARE S, HARREIN B RS TR
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6, LSRG THR A RNEREEA T H . FIN, X BUU T DRR A 4
OPRINIAERITHIS, JF IRIR O A SRlA 6. B0 & 2m %R

A+ A9

A0 = tanitan S(=7 %) , (1)
A2 L A®
Lt A2 itan B(HTH) (2)

AQ) + A%
A, A B EARATEFR 3 AR R R T B ERE L ¢ AT LA B, FARTESE B i
Al a s,
AL AR A S AR TR th T LA N RS, DA AT SR B YS (€ = 1) Dl R
AR, B AR 0 Bk B A

w = w® 4 @{Hmae (3)

|m| ’

A, wO NEMIRIKEIR, ()™ A 0= 1 BRER PR, W)™ — o
SHNARIE A Z B2 RN:

AL, +49) Cru2

AS:{ _ A(_lf = w;l)mag _ w(()l)mag J (4)
AF, QRNBEEIR, S TEWSS, BRI NRE w‘(fn)‘m‘"‘g:
(1)ma g(g + 1) - 3m2 ma,
ol s ®)
Arf, B K™ 5 0O HHESTHEREIAER Puag 55K EM P MEHE, B
K™/ = P/ Pras (6)

1 SRx — 15 roAp EMINE] T ARk — AR, A LOE R R R 2 4 b7 AT Bk B R A,
HENE R A SR ) I E i 4 2 A R /IN TS DU B R, A A
2 PR WA A A BT DA SR B A KT (IR (A RV BR A BE 0 AR AR 160795 A% .
m = 0 [FIAAERE 426 22 ) 7T DA S i o 1L S 4y 2 e

BLHR3831 Afl, fn SAE ISR & 50 A Bkah A 15y —NBE, g — BGOSRkl i
MR FIRE A, 2 2 T BK S 45 W R0 o7 i 25 BT 10 2 A8 e S0 ol 38 Ao 442 BB, 1 % A or B
AR P 2 A 5, LR ST G e P . A A e o k3l e R o B
(L B), B8 Kurtz 2 N R, X0 LU BIAHE B R, B g T AR [ 5%
PR AL KSR % . 76 O AL AL, BEA AL MR RIGF A ZE LR J7 1] b, e el TRk 3hh S5
W LFE A, BRI K F AR KSR IR AR K, R e Bk BRGSO 7E 0.25 ARDIAL, W
BRI, TKEN AR, RISV AR RTER, SERIKEIRIE A 0, MIAL © B 7E 0.5 ML, B
SRB B AL TE LR T 1) b, (EJE SRR T TR e M AR R, U B0 F ksl S ke | ki, A
SEIL I BKEH IR IR B AR IE BB AR, (HEE 0 ABALAL FHRIRZL /N,
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HAGLEE B AL AL AL
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i~70°, p~45°  I=1, m=0

®_=0 ® =02  ©=05 @ =075 @ =100

QO

;
pEEDA

0
0 0.25 0.50 0.75 1.00
SELZiIvA

B4 REEER R RER

3.2 43T roAp

H—L roAp BN ME FHMERZ, WHARKRE. B¥%E. ka3l
XS H S WM TR G, P EAFIRARE 7. roAp BAEL MK A TR E 77 b 1) 43 A
BATEEE A RO, BRI roAp B2 HD 43226, HA MR N 8293 K,
X UR A E 2 MUK S AR E A LN % 5 IR % 2 1A, A 1 roAp B2 HD 258048,
HAMIRE R 6600 K, AIELLN% 2 4. S5IAERIEA HD 216641 (6640 K)™ fl HD
154708 (6800 K)o 19 % Ji 15 Wi 3% K /A 3%, roAp BB of I # A WIK T 1000 d 1A
HD 166473 (10.5a)" il HD 201601 (4190 d, K T11a) *. Jkah & #5800 B %,
ik 3h 8 1 i K (92 HD 116114 (21 min) =l HD 177765 (23.6 min). ik 295 1 5 K 1 2
2MASS J19400781-4420093 (0.034 mag)"

HD 42659 2 B 1 M ——Bikb T-XUR R G h 1 roAp fEe IURE RGi%H T roAp 2 ik
. L. WIS BT, KIC 8677585 JME——BiEN BA 6 Scuti fik
5.~ Dor ikah Al roAp ka2 R (WL B). A2 AL BE S [F] B H0R P AP AS [R] 2R 2L (1) ik 3h
RS R A L AAE A3 . KIC 10195926 & — i L & Ak 1T £ )5 (1 roAp 2, 1fiil
W roAp B EE LM B Wit HR 3831 ™ K I RO, 3 A B — S fik 3 X i 7
rARAE, HD 12932t I T iX R A Ak, 8 20 00 B 1 K S AT 7E £ 4F 2 L v
WO, R EE K. SR IX 28 K2 B TR IR — 2N, b IMERE AT B
RNF R G T

— 2 yoAp R —ANKEAZE, I HD 161459 Al HD 196470, fH & 3 fih — 4t
roAp ENE ZA KSR, a1 HD 63087 7 (WLE B) A 6 M, H s 3 AN skl
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Theoretical and Observational Research on Characteristics

of roAp Stars

SHI Fang-fei''?, ZHANG Hua-wei'?, FU Jian-ning®

(1. Department of Astronomy, Peking University, Beijing 100871, China; 2. KIAA, Peking University,
Beijing 100871, China; 3. Department of Astronomy, Beijing Normal University, Beijing 100875,
China)

Abstract: The rapidly oscillating Ap (roAp) stars are pulsating stars locating on the
main-sequence, which pulsate in high-overtone, low degree, non-radial p-modes. These s-
tars exhibit magnetic fields and anomalous spectral lines. Their rotations are slow, but the
pulsations are fast. With the improved observational capabilities of telescopes, especially
the space-based telescopes, more and more roAp stars and their various pulsation modes
are detected, which makes the observational and theoretical study of roAp stars developing
rapidly. Studies of the pulsation may provide the information of the roAp stars’ rotation
periods, rotation inclinations, magnetic geometries and magnetic field strengths. In addi-
tion, these studies help to reveal the mechanisms of pulsations and chemical peculiarities.
In this paper, the peculiarity properties, pulsation excitation theories, and observational
efforts of roAp stars are summarized, and some open questions including pulsation exci-
tation mechanisms, pulsation mode selection and the distribution on the HR diagram are

discussed.

Key words: roAp; stellar oscillation; asteroseismology
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