H57H 1 R X % Vol.57 No.1
201641 H ACTA ASTRONOMICA SINICA Jan., 2016

doi: 10.15940/j.cnki.0001-5245.2016.01.002

K PR 2N T4 BRFFIE 2 4

= /%LQT Ejj@%—zlﬁ %ﬂ %\1,2
(1 #EHAZERERRAX G LK 100012)
(2 HEMFHEAMEEEELLEE LK 100012)

FOEE  RBIREBE S b - AP ST MO T R o (0 SRR U 5 R PR RIS . AR
BAEVF 20 2SR PR bt 5 2 A RO B (KA B PR R ) . B3 SR P T K 2 2
BRI HR, M P IRSC (Short Cadence) $i HEAT 42 HF, 2t KK BHE . 1 HEBE e
ARSI (R S HOE MR, MBS S . A W45 SR 2K P E S BE 1 e
A AR R 0 B ) 55 A SR BRE AL, 355 T LA TS 0 MR (g ) B AL ).
xR B2 B, B2 E£KME, BE, A gt

HESES: Pl44; CEFRIREE: A

1 5|5

O B B 5 O IS 2 e il 2 R B G 22—, R DREJ i FR) ) I A A A B — R A7 ) v e
. OREBENE BN AR 5 R ZRE B R K BTG B R g9 I — DN RS 4L 5 KRR ALL,
FORPRTE AR B2 R AR Z R BEIG 8l fEASCr, FAl] 35 ZEAT TR K s i g 1
O 381 FRY A A ISP L B M RE O A 40 SR IE . L5 81y A 2 e 5 R ) 381 ) 2 A I i 3 )
BERN10% ~ 10%7 ergl? J& T (CHEBE, ZEm TR BRI K BE R (291032 erg)B—4).

AT AR — R F 5 R B, I K PH e R B 5 A S R BRE 1) 4 B AL A A ) 2 Ao,
Candelaresi £ NG KAIMAUE A 15 80 B TPl 9T 1 RE R R T710% erg B 200
BRI A AR DAL, 493 0 TR 45 ARt WA 280 P2 T 1 0 b MR B 1A) R 2B e o T B, T HLXE T
H 5 B /N e, e 1R R ) A, Frasca S5 AWFST T — P B AR5 1H
S TRV B AN 22 L, RIS (AR AE AR 5 K BH 2B B8 Wichmann %5 AR IR, #£J8K
BHNE AR A A 22 2500 B RORE B, 1T LI A i L 38 0 [ 5 E 2 4 2% HL 1 3 SR A /N ).
Nogami %5 N RI: HEL6 7 A 68 R B (1) 2K SH AR 1R 111 4% Ja 00 55 K R R AL, b4k, 7
RO S 3R ) R0 4 g B TR LG A (0

SR, b T SR i AR 35 R T T 2 s ILC (Long Cadence) 2004 X i
O B e T Ge vt 3 B sl B R AN e S R BIE ST AR, T ) 1 s AR s 1 |) 23 %

2015-04-20CE1 )5 i, 2015-06-0915 FI1& ik

B A SR R % X 4 I H(11303051. 11403044, 11273031, 11221063) &%97315
F (2011CB811406) % Bl

fdyun@nao.cas.cn




10 AN = 2 57 %

HINANE 43 ALCFISC (Short Cadence) P AHEin M. 55 T-SCH ks 1 TH 2 MR BT AR 5 S5y
LGSV A AT TR — AN B A, B LA, AR S 32 BT 88y K 25 B8 Jae 5 P SR ) Bt v
R SCHAE AT A1, FRAHZEOKBHE R F BG4 BRI R E S EOF e i, S g Bt
MRS B . (RSB 230 70 v, FRATT 32 A H B (PSR U A RF R 2 TR, EEB 3, R
ATV R E s 1) 23 B 732, o0 W TE R B AR R0 BRI REAE, 1 WP 85 5 B fm, FAde
P45 45 ST B B S e

2 HIERIR

O A8 R B A2 R PO, 3 8 K BRI B LA T e Bt 1 Ot S AU
. T K S B B 120094 A 5, F T RS BRI 288 K B 22 v & A1 R b 3k
JUBER/INAT AL, A% % AL BEFRINYL (Transit photometry method), IE177E “HiEK ER Fifi
W H#LIE” (Earth-trailing heliocentric orbit) E1. FF i LA L ETHX — G408, +
BEH ISR 7O R G RE, SRAFHE R K638 th e Hidn. WL KT I 2 24420 ~ 900
nm ) A EAE ] Wb B, PR HRE LI R B, T B T A O A 424 B
FCCDAL. CCDIF LRGN (8] 26.02 s, Hd i3 H i) 2 0.52 st ZEZRI I 72 o,
CCD &2 MR, PRI Bl 2 LUK, B LA AU A E BEAT AR 73 28 0 I A% i 4 1T
IXFER] LA K B, BN e b, AT H e s o, R TR, 6T A R P A
P, BN TIVEAR W Rl — Mo 270 ' 5 15 31 R B804 1EAT AR 40 28 n e — A i
RAER A H . X —EE I (AR 43 R AR (] BB 29 2430 min, FRLCEE, X0 R B
HEAE R T o — RO RO 5 453 2 AR 2EAT R 2 B sk — AN A g Hh
T, 3 — 0 B B[R] AR 4 RRE ] BB 2 o4 1 min, FRSCHEHE. SCHEE I 8] 43 9% LELLC#L
P B = 3045 2 A, XN A T MR BEAC BRRFAE S B T B EAEH, th T SCHHE =AW K, B
BB LU D, AEAR RN Z), FFE5 8 m) LLSRA16 7 BitE 2 I LCHEHRE I [=]InF, 40
HAEIRIS 120 2 I SCELHE . AN 3 = 53 b BiE (1) 6 AR B8 SRR A, P LU i T-SCHL
PERAT IR ST, BEAb, FF% 8534 H (month) (£ 85 V- 8 — AN 2R (quarter).  JF-34 1 2H
WHAE AT Z A 23 g% 900, B LA, BN AR 5 ) CCD E R I A7 B
JrASIR]. T L, ANECHE B BT PRk U, 2R R N B ) (RO A S, R R] R s R P
HCCDREEHAF], 2 F R,

3 HIFEABEERSH

3.1 WA LHMREBISCHIES

S, FRATTN TF M ) B AT O, A SCHEUHE 1R I — 1 43 28 K B 1E A s
Pk tik, B0 s — UIE EE 23 S i HESCHEH 1) ' A% il 2 B R W I LCHEL R 1) 0% 22
M 2 P, 3K P9 P R AT 0] B S B0 AN R B A7 L, JF AESCE A 1R D' AR il £k
Pl b b i PR AN B R T A O A Y £ B P S S A, HE R S RO A AR
P12 3% FH 4 5 KID45434 1240 J (KID4EKepler ID) (17648 fh £ &1, JFbs i T AN
B E. B X 2R oK I ) (BJD-2454833, BJD#iBarycentric Julian Date, i
72454833 °420094F1 H 1 H [f) Julian Date), Y #lIZ /<A1 i (Relative flux, AF/Fy, L



140 o 24 ORI AR B Re B AE S AT 11

1, AF=F-Fy, Fo=mean(F)), i34 7802w i ORBER BASS, (a)
LR S CHLHR H T A IR, (b) PSR FRILC S i e 0 9645 1 2 .

00T 007 ‘ ‘ ‘ 003
0.04 = | ‘

0.02

0.00

Relative flux

-0.02
-0.04

0.04

=DM

JH\‘\H‘\H‘\

Relative flux

-0.04

325 330 335
BJD—2454833 /d

K1 405 WKID454341 218 B A8 i 2k K

Fig.1  The light curve of the solar—type star KID4543412
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Fig.2  Example of the first class flare profile of solar—type stars
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Fig.3 Example of the second class flare profile of solar-type stars
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Fig.4  Example of the third class flare profile of solar-type stars
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Fig.5  Histogram of the amplitudes of the flare samples
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Table 1 Parameters of the flare samples selected from the SC data
No KID QMC T1 Y1 T2 Y2 T3 Y3 Dflux T2-T1T3-T2T3-T1
/d /d /d /b /h /h
1 4543412 3 3 2 323.7930 —0.0007 323.7944 0.0144 323.8277 —0.0004 0.0151 0.0336 0.7992 0.8328
2 4543412 3 3 1 330.9697 —0.0004 330.9758 0.0200 330.9989 0.0012 0.0204 0.1464 0.5544 0.7008
3 4543412 3 3 2 348.5202 0.0003 348.5229 0.0217 348.5454 —0.0020 0.0214 0.0648 0.5400 0.6048
4 4831454 4 1 2 354.0222 -0.0004 354.0250 0.0091 354.0590 —0.0004 0.0095 0.0672 0.8160 0.8832
5 4831454 14 3 2 1343.0141 —0.0003 1343.0161 0.0097 1343.0420 0.0001 0.0100 0.0480 0.6216 0.6696
6 6032920 14 1 1 1301.7373 0.0006 1301.7408 0.0112 1301.7544 —0.0003 0.0106 0.0840 0.3264 0.4104
7 6032920 14 2 2 1335.3718 —0.0016 1335.3752 0.0359 1335.4039 —0.0018 0.0375 0.0816 0.6888 0.7704
8 8226464 2 1 3 187.9888 —0.0070 188.0385 0.0150 188.1155 —0.0029 0.0220 1.1928 1.8480 3.0408
9 8226464 2 1 3 199.2649 —0.0026 199.2846 0.0091 199.3616 —0.0011 0.0117 0.4728 1.8480 2.3208
10 8226464 2 1 3 192.7976 —0.0019 192.8241 0.0073 192.8595 0.0002 0.0092 0.6360 0.8496 1.4856
11 9652680 2 3 3 235.4642 —0.0050 235.4887 0.0198 235.5466 0.0045 0.0248 0.5880 1.3896 1.9776
12 9652680 2 3 3 252.1119 -0.0057 252.1275 0.0276 252.1718 —0.0006 0.0333 0.3744 1.0632 1.4376
13 10528093 15 1 2 1381.5205 —0.0035 1381.5252 0.0106 1381.5974 —0.0027 0.0141 0.1128 1.7328 1.8456
14 10528093 15 2 2 1426.3516 —0.0011 1426.3584 0.0096 1426.4347 0.0009 0.0107 0.1632 1.8312 1.9944
15 10528093 15 2 3 1429.7503 —0.0101 1429.7707 0.0418 1429.8402 —0.0037 0.0519 0.4896 1.6680 2.1576
16 10646889 10 1 2 912.8089 —-0.0018 912.8123 0.0200 912.8593 —0.0012 0.0218 0.0816 1.1280 1.2096
17 10646889 10 1 2 915.2521 —0.0025 915.2541 0.0463 915.2875 —0.0014 0.0488 0.0480 0.8016 0.8496
18 10646889 10 1 2 926.6004 —0.0034 926.6031 0.0484 926.6412 —0.0019 0.0518 0.0648 0.9144 0.9792
19 10646889 10 2 2 966.7482 —0.0021 966.7551 0.0088 966.8143 —0.0015 0.0109 0.1656 1.4208 1.5864
20 10646889 10 3 1 983.7780 —0.0006 983.7841 0.0089 983.8059 0.0006 0.0095 0.1464 0.5232 0.6696
21 10646889 10 3 1 994.1907 —0.0014 994.1928 0.0268 994.2071 0.0005 0.0282 0.0504 0.3432 0.3936
22 10646889 11 1 2 1002.9572 —0.0015 1002.9606 0.0199 1003.0021 —0.0013 0.0214 0.0816 0.9960 1.0776
23 10646889 11 3 2 1073.9358 —0.0025 1073.9453 0.0255 1073.9909 —0.0013 0.0280 0.2280 1.0944 1.3224
24 10745663 12 1 3 1112.8339 —0.0019 1112.8482 0.0176 1112.8945 —0.0001 0.0195 0.3432 1.1112 1.4544
25 10745663 12 2 3 1140.6585 —0.0031 1140.6715 0.0128 1140.7301 —0.0008 0.0159 0.3120 1.4064 1.7184
26 10745663 13 2 2 1224.8383 —0.0028 1224.8423 0.0143 1224.8839 0.0004 0.0171 0.0960 0.9984 1.0944
27 10745663 13 2 2 1240.9521 —0.0049 1240.9596 0.0236 1241.0216 —0.0021 0.0285 0.1800 1.4880 1.6680
28 10745663 13 3 2 1252.9696 —0.0025 1252.9730 0.0203 1253.0234 —0.0019 0.0228 0.0816 1.2096 1.2912
29 10745663 13 3 3 1269.5916 —0.0016 1269.5997 0.0199 1269.6379 0.0006 0.0215 0.1944 0.9168 1.1112
30 11610797 1 / 2 148.6287 —0.0032 148.6315 0.0214 148.7146 —0.0041 0.0246 0.0672 1.9944 2.0616
31 11610797 1 / 3 159.2859 —0.0023 159.2968 0.0113 159.3533 0.0012 0.0136 0.2616 1.3560 1.6176
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Analysis of Light Curve Profile Characteristics for
the Flares of Solar-type Stars

YUN Duo*?  WANG Hua-ning’? HE Han!:?

(1 National Astronomical Observatories, Chinese Academy of Sciences, Beijing 100012)
(2 Key Laboratory of Solar Activity, Chinese Academy of Sciences, Beijing 100012)

AsstracTt The solar flare is caused by the sudden release of magnetic energy around
sunspot region. It had been found that many solar-type stars have the similar flare
phenomenon (called the flares of solar-type stars). In this paper, based on the short
cadence data obtained by the Kepler space telescope, we find out the characteristic
parameters of the light curve profiles of the selected stellar flare samples. Through the
statistical analysis, the flare activity characteristics of solar-type stars are summarized.
The result shows that the light curve profiles as well as the characteristic timescales of
the flares on the solar-type stars are similar to the flares on the Sun. This illustrates
that the two kinds of flares have the same physical mechanism.

Key words stars: flare, stars: solar-type, time, methods: statistical



