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O BH 2 T FR) B 7% 0 B G A DR T R A 1 2 (KR AR, BDOR PR R FBLSE Y . 72 oA
() B TE R BRI E AR IR B R R T R TR S AR A T TR, (RS AYE R AR
THH L T Bk 7, C BRI BRI B 5 0 2R3 05 2) ). o e B R 135 3 X L AT 7 2
RN T e R RSH S5 M AR A BT B TRSIE RGN T-0 5t 1E B HE 7E 3 ok vl &
FRAE IR AN G, X EE R LTI AR XUR RGPS HOEN T 52 SR U N
BN GE; FEXR RS, W1 AE AT DA B B R gk, 181 R AE—4
HH R DR 43 B 1) B ORI B R 3 T ).

I L4, AT —SGB0UE RGuHEAT 1 K& 16 LA 43 60wt
5C. B, AlekseevZESXTRS CVnANEFXUEVY Aridk4T 7 [E B MBS A0 6T 5T, K
AR AR M 28 b RS S R ZL AL AR (RPG BEAR NI ALAR ), Hok S 2 o FE 2 S
BRHIILR. Biazzo%E {1989 F1997F MM XTRS CVnALiEZhXUEHK LacHI ML 7E
WRIN T A6 il 28 R H i 3 2R 58 5 (1 AR DG OR R BRI Z A1, Strassmeier®5BI7E
EANRELQ Hya AL T SARCIL R, XUt B, 1HESGERZ A (IR 2 7 T
AL T H] RSB R, RN EER Z A AR Z RS SIS T A1 B i 455
Rt 7 EEM R

N T Re % B A PR RN 5 E R W R LS, RERMEZ AR, 1E
W % 2 W 07 1, B A AR 2 AN R ORI H A g R A OR OR IX AR
H br o6 25 5 1 R SC 8 I 5 (LAMOST) 6 i 38 K 1 2% 4 W0 e 7 & T 18] o 491 2 7K S
FETLAMOSTHIK REHE & R T — G2 2P 7EE 4, WASP (Wide Angle
Search for Planets)i® K I H PO R BL T — LG 30 &, t il Helminiak S5 M@t S i £
P45 G WASPIMDGEHE K I T KAE S & W AEAK For. KeplerfITESS (Transiting Ex-
oplanet Survey Satellite) K7 B Gi &K I | VF 2 WiiE3 2, LIRS CVnAliG s XUE
RU Cncl2l FEASTH, BATNB T —A B 2w -7 5 37 88 R I H 587 5 IR 2 XL
B ARG ARS8y, #0381 AT K2 O AN K s AL B 7E 2635y, b T
ZRE RGN OGS, 238 7 HPESHNMEB TS &5, WHe T ITmE R4 R,
X IR GOUL AT 78 TAEA 1 4.

2 WUMAN IR IR
2.1 XMIERS%

AT RIS B RUR R G0 H 2 -7 T TE A7 R I H B3R B . 1% R T H
I — 2807 F 25 B R SC G WL WL 25 45 cm B8 4037y B2 1 48 06k JLAS L 5E R X HE4T & 4
1T B AR R A, FR #% N4k x 4k [fJCCD (Charge-Coupled Device)#H#L, %f B[
WAL K ANE) L. 70 x 170, FE I EER AL B b BR 1% & RIMT ek A LLAh, t
RILT — R HABK A AR R R, KSR, WEs RS, A Ar e
ZIK R I H B R I — N B W% 3 I B SUE R G2MASS-J224050.50+484404.2, F
MERR A IR 222:40:51, F34i+48:44:05, VR N13.2. F1TMIZKRITH T20184E12H9H
Z16H MM M iZ R RGO k. K28 1Z B AR 12MASS (Two Micron All-Sky
Survey)iE K.
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Fig.1 Light curve observed in Yunnan-Hong Kong (HK) wide field survey
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Fig.2 Finding chart of 2MASS-J224050.504+484404.2, the arrow indicates the binary target.

2.2 SR A R AR

TATT20184F10H 17 18 19HFIH = M R H1 mt 2% B i 55 b fn2k < 2k % 2=
(ICCDAIAL AT Z3E s XUR R G347 TV Re (il e Wil 1 2% & 4 A 35 4
7.3 %73 BEICHT 43 NV B 240 s. Rel 100 s.

BTA TR FT 3 CCDEE R HIRAF (Image Reduction and Analysis Facility) %k
PEALREAT T AL EE, AR LFRANR. PIHNUE A = H AR, SR FIRAF I FLAAM
R3] T BAr AL 2 AR 2. &n, FIH TamuzZs M CameronZE 10142 H
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()5 T BT A5 3 B SR AR 6 B R AT T R GRS IE. S5 AR, PRI B I L A
WZE AN VI EL0.007 mag. ReifiB0.006 mag.

I FH S 0UL I F 7 2 A /N AR AT SR S TR ) AR N it 2k (2 AR ),
TATH Z IR B EVEAR B T — RAIM ERADN R, 12 b iU -a 15 2N T
FWAETZ, 153 TR RGN ERADN A

Min.I = HID2458409.045(=£0.001) 4 0.60286(0.00002) E , (1)

Forp, Min. CHFER/NSZ, BRI 78 BIR TR RR S, BATMEFAHID (Heliocentric
Julian Date), B H.CoaE0& H k#4711

R OMSEERNEZ

Table 1 Photometric minimum times of primary eclipse

HJD-2450000 Cycle Telescope
7665.109 —602  Yunnan-HK survey telescope
7677.166 —582

7703.090 —539

7729.014 —496

7732.028 —491

7735.042 —486

7738.057 —481

8028.035 0

8081.087 88

8084.102 93

8087.115 98

8090.130 103

8110.025 136

8409.046 632

8412.060 637

8436.175 677

8437.983 680

8439.188 682

8440.997 685

8444.010 690

8409.042 632 1m telescope
8410.248 634

8409.041 632

8410.247 634
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XEFAEL m B AT 2 (1 4 F I He s, BATAEA oo (1) 2R TR BUE AL A,
s 1045 RO th 2 3P,

Relative magnitude
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Fig.3 Light curves of the binary and W-D (Wilson-Devinney) code fitting results. The “X” and “o” are
photometric Rc and V data, respectively. The solid lines are the fitting curves generated by W-D code.

2.3 SEYUMFNHHEALE

20184E10H 21 H. 116 H 2I8H PL A 1220 H #24 H X9 b, FATHIH = 8 KR
S TR 3k 12,4 mBE 38 B3 Bt 0 2 B B 55 R AR O 1 % A% (Yunnan Faint Object
Spectrograph and Camera, YFOSC) % %1015 1% H brIRHEAT T 20 60 (2 W32). M
W A H T YFOSCIIAE X EEURL I, X R 61 7 HE R 2] 82500, AR IS 3
T27EE i EHE, BEGET 22700 s BhAk, FRATTRI AR [F] A 28 A BRI 7 —Heig s
H % (AN sh R SR AR AR 1 B (2 3R 3).

FH B FEH KK E T PyRAFH AL B 3 A BERE 7, AT F3k B A5 B AAR 2
I B AT T A3 33 eI — 4 br e, d I AR R bR v B G Lhxs, FR
ITH 2 T G0 B As B 1 As il —dia i b 47 1 3 —1k.

BT 2R R 48 0BT A LI E35) B 7R  B B SR g 25 4, BRI, FRAT A= T &
B R )R B . BRI E, 764000 AR 7500 ARIKTE Bl Y, B 1046 B H AN 1% 3h
(1)U 2 0 JB0 AT v BT R SO, SR 5 R BT A 0 1 R i AT AL 1 T B VA B T U
SAE PP E A BX — B Z R0 ) S R AR, SRS, X e ) S A SR AT TR PH &R
JR o IE P AE TE DT 45 21 3 B A I 3 T 2 a0 B 4R
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#F 2 YFOSCHIEMMARE. HFSNR (Ho)FRmHo EMHEREIELL, RVERIELIRE.
Table 2 Spectral observation log observed with YFOSC. SNR (H,) represents signal

to noise ratio around H, line, and RV represents radial velocity.
HJD-2450000 Exposure time/s SNR (H.) RV/(km-s™')

8413.075 2700 54.54 —58(44)
8413.109 2700 49.29 —80(+£3)
8413.141 2700 45.81 —80(+4)
8413.172 2700 46.52 —83(+2)
8413.207 2700 44.74 —93(43)
8429.000 2700 30.53 47(4)
8429.050 2700 30.12 37(£3)
8429.082 2700 35.58 17(+5)
8429.114 2700 30.29 2(+2)
8429.141 2700 48.90 —13(+2)
8430.002 2700 41.23 —50(+3)
8430.033 2700 34.11 —36(+2)
8430.069 2700 56.68 —12(+£3)
8430.099 2700 51.02 —4(44)
8430.126 2700 55.46 30(+1)
8430.990 2700 40.31 28(+3)
8431.023 2700 27.43 48(+2)
8431.058 2700 61.03 36(+5)
8431.089 2700 45.71 38(+4)
8431.117 2700 46.76 —3(45)
8473.069 2700 66.49 —T7(£2)
8474.029 2700 51.46 27(+4)
8475.002 2700 48.69 —67(£2)
8475.108 2700 36.24 3(+3)
8476.032 2700 51.22 —55(+3)
8476.115 2700 49.02 —84(+2)
8477.069 2700 46.34 24(+5)
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*3 EERENERMAER
Table 3 The standard stars with their spectral type and luminosity class

Spectral type and Spectral type and

Star name Star name
luminosity class luminosity class

HD157214 GOV HD198149 KoIv
HD166435 G1IV HD185144 Kov
HD168009 G1V HD171767 KI1IIT
HD187237 G2III HD197964 K11V
HD146233 G2V HD190404 K1V
HD186427 G3V HD147142 K21V
HD117176 G4V HD166620 K2v
HD153344 G5IV HD160346 K3V
HD154633 G5V HD133459 KA4ITI
HD163153 G8IV HD154363 K5V
HD188512 G8IV HD151877 K7V
HD184385 G8V HD218329 MI1III
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Fig.4 Radial velocity curve of the primary star and corresponding fitting by W-D code. The sign “x”
represents measured value of RV, the error bars are their measurement errors, and the solid line is the

fitting RV curve generated by W-D code.
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3 HIEDhSMEKRE
3.1 FENER

A B ZRUR RERITA 60— B4 E IR T R M 2R b, Rk, X
NI BT 75 21 1) Y 1E A a] LLA SR A £ 2 PER. N TR R EERE A RURE, 7 E%
fff s FLETE AR BRATTSR A G AN A5 2 () H bR SR FRR v SR e i AT 38 AR SR BT IR 5 1K
I H bR B 61 5 AN AR B G i AR AR AR B, I H br 2 10aik 8. T
MR Z G0 3 BB AE R 2 AFLE B ol B AL I T B 22 ) AR AT 28 A R o i 2
T, X RIS U . 9k, FRATRIHSTARMODRE 5 8L AN br v B 6 1% o i3 28
1) L P 350 AR [ 3 A6 % # UE A0 B AN EH AR XUR T Bk — 2, 75 2] DUA SR e X
FHIR AT ) — RIS HE RO EHE. ARG, A T IR 38 SR R4 i RS B2, FRATTiE IO
Tl P e Ll R I HLS 4R LU 2 1) X S AT 28 SUR 2R A A, SR B T PR AN TE Bl H—
F24450 AF4750 A, H — 5950 AF6416 A.

XA bRt S H bR B OGS 022 X R M 45 AR W], ARt EHD160346 (K3V)7E
IR ATE N ) B R A et R, BATAAIZIUE RS E 2 KGIER
NK3V. HR4EJohnson 145 Hi 14 2 3R TH A 0RFE 568 84 15 R E R, I ANZ R R
45 3 B3R 1 A RIS 94500 K.

3.2 BIKEDN

fEME RS, Call HKEMHaZk 2 % H 1 (O BKiG sh e br. XL 3kig shdabs vl LA
REFAERZ AN A = B AL G375 2h 20 7EiZ R GRS ) Call HKZE 2o H i &
LG Oy R IHRRE, Hatk B N s T IE SIS i R ST 26, s e ~, X R H 3 B R
(LA SR BN IR 35 2.
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Fig.5 Call HK lines profile with core emission
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3.3 HiESH

NTHFFEIXA R RGMHIE S5, BATR 20138 220 W-DRE 7 23k 404 ik
R E e e AR B AT A, R G AONKSY, R, FRATH R B SR 1A AL
EENT, = 4500 K, R R HA RURETE T H SOy H S8 kA, Tk
FW-DFEF H Hmode 2 (4 BEXUEMR), FRHMEEIUE RGNRASUERNL A, ST &
G S B8, BATTR F Wilson fE 19904 4 H 14 S S AR 4 241 5611 1 B i 2082, Al
R R I 120 B G A I B I R BOU AR 48 Van Hamme 2 7E 19934F 45 H I R A% KRBT
B, ONIZAUE REFAFEL AR, Frle iR &R A1 5] 77 & & 50505
BUNA, = Ay = 05,91 = go = 0.322027 T ZRGNRLIUE, N T e H g
(KBRS FEFEZ), T2 XM g-search 712K T

TEE3FTR AR fh 26 v, 78 &AM A A7 R B B AR JF H R B 5 e iR
AH 24, 5T E 6 RS NI rR R IR 3 R 9 B B B ER S B X — 4 AE, FRATTHRE X A A AR
HEF EEREM R TFIES). Bk, AR ROTEE L RN E P TR
/N H 2 (8] R DG PR DT 15 2SS T A, FRATT K B8 746 5 DA R B [ 5
B, BEFEEAEAE N BT, BRI E (Latitudegyo ) B 5 M T 2 A6 7 7538 J5 )
[130°, 3 R H8 50 (PE TG 250 B 55 18 3R T A S0 R EUAE) BUR 0.8, BV 7 2R
FE (Tupor ) HX3600 K, X WK Y 1H B 3R 1T 1 (1 g AR em 1280, s — N A B R & L,
FIFHW-DFEF FIDC (Tl 7 BUE ) TR 7 AT 2 AR, FRATTAS 2 T U Sh i 2 7Ry F)
320 H) B8 AT T T T g-searchid 72.

fEq = 0.05-0.62 1], LL0.05 M H Kt 1T g-searchit B, tE7A K AT, AT LUK BL
fEq = 0.15-0.35Z [AFAE A FUA FRZE /N X TH), BrE 3X — ¥ B 9 FRA TP R0.00533E
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AT RS S, BT B, BT ETL, SE T R IME N Big = 0.24. PRI,
AT g = 0.24RAE N R G A PR L. fERX AN EAE 2 b AT I LI 45 21 ) #L
)l S i 2, R BDCTHE DRI | KRGS BB TS5, 45 R KPR, H,
x1~ AN ERMYCR AL SRR, TARV. Rer lERos W BV IR, Q).
Qo709 8 E R AR MR TS, ONPUEBIA, Liv L7y il o8 ERAKENDEE, r.
o7 N B R AR B KAl (o) I EUAE, Longitude,,,« Radiusgye 70 & s BB 1
ML RS EAR, My Moy Riv RyZb IFROR EUCRRIBTRANEAR, FIW-DIEFHILC
Ot M 2e) TP iH AT 2] T R SR B OL AR Hh 24k (2 W) M LT (2 ILIS), A
BI3AT LA Y, BRI RUAR 4 A B 1 WL K.

0.0066 ; ; 0.00536
0.00535
0.0064 | ]
0.00534
0.0062 ]
= 0.00533
=}
b=}
g 0-006 1 0.00532
o]
2 0.00531 |
5, 0.0058 10
(9]
= 0.0053
0.0056
0.00529
0.0054 | ]
0.00528
0.0052 : : 0.00527 : : :
0 02 0.4 06 015 02 025 03 035
q q

K7 g-search#iHt

Fig.7 g-search results

phase = 0.85

8  MERGAEAIAN0.85LEHILTHIIE, FASLE T RET.

Fig.8 The configuration of the binary system at phase 0.85, the shadow represents the starspot.
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®4 WERFHMESY. Hb “Assumed” RRARRESH

Table 4 The physical parameters of the binary system. “Assumed” means artificially

set parameter

Parameters Values Errors
g1 = go 0.32 Assumed
A = Ao 0.5 Assumed

T1v 0.788 Assumed
ZTav 0.629 Assumed
Z1Re 0.684 Assumed
ToRe 0.605 Assumed
T 4500 K Assumed
q(Mz /M) 0.24 Fixed
951 4.23 +0.04
Qo 3.75 +0.03
T 3131 K +100 K
i 89.3° +0.3°

Liv/(Liv + Lav) 0.9899 40.0005
Lire/(Lire + L2rc) 0.9857 40.0007

r1(pole) 02479  +0.0023
r1(point) 0.2521 +0.0025
r1(side) 0.2503 +0.0024
r1(back) 0.2515 +0.0025
ro(pole) 0.1001 +0.0012
7o (point) 01010  +0.0013
7o (side) 0.1003  £0.0012
r2(back) 0.1009 +0.0013
Latitudespot 30° Assumed
Tipot 3600 K Assumed
Longitude,, 58° +3°
Radiusgpot 16.2° +0.5°
M, 147 My +0.03 Mg
Ma 0.35 My +0.01 Mg
Ry 092 Ry +0.02 Re
Ry 0.37 R  £0.01 Re
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4 TR

FH T 00000 21 (1) 4= R vl 2 30 H B 6 ) R AR AR, SR R TR R A 2 B 1 Bk
WEEN. EE, OIREIE 2615 Call HEK R Ha 2k 138 25 56 57 26 TN 28 0 kS A2k 00 4
7o, HEE N E T E N R 2RO, TEIRATI A B (161 +, Halk R A & T &80
MR 2%, 1 Call HKZMZR I 2600 i 5, 1% U B SR R 4t B A IR IR 15 3K
£|z[20]_

Biazzo% ATE20064FE X RS CVnALE I WEVY Ariv IM PegfIHK Laci#f 47 1 [F] B
(I A o e T A AT R B, 355 B A R I H a2k k5 5 B 3 5 VI B AR il 28 2
FHR KRR, RIHoZR K SR AL AR AR H 28 FE AR i . X e g BUEsk T 1E A
FEER G O BRBE S 3h 75 25 [F)_E AR SCPE. AT T8 R B0 03X AN W s SUR SR, BT
HCE Ao SR A 2 R, T L 3 s B 0 A R B (P I ) 3E 2 F, BT DA, TR
TCVER E R ARG 3h X & B AR S B R, flr, PigsBOST RE S 3h £ 3
SEDV PscibAT T 40BN 78, A1) A K B B0 303 45 H T DV Psclf 22115 3h
J, vt T BTSRRI OC R, UEB T IR ERIE S AN A BRIE B 7E A A)_E A DG 1.

KuntZ:BULE201 74E 1@ R W RS CVnZ 1 2 £ XUR KIC 7885570 K HH it £ 4 1)
3N, RIFAE B AMAN AR i TEE BB T 2800 B R IR, Al TR IR P Fa A
AR #h £k 2 B 358, T aE— B R, R IR AN BT IE 52O AR A AT LA R
FE 38 278 JUA JE S DI [) P 2R 78 Ak, E S T R 7% 2 IX I RO AL, X U0, X 1E A
W35 50 5 AR B IS I, A R U0 B A LA BEATL 1

T B DR A B AR T e P T B AR A R AT R L I I 5 AT DA 8 ST 5 3 1)
{H R R3S TR SR AL PR ). 76 RSk, X% RETE B 50U (0 Y A 4 S [ 25 W0 K A5 B
T TR MBS T sh U, BRI, B 2 e K A BT AT 7 254 ek
TG SR AR P BRI, R DA R0 A T M R B A T G S R R A R L. FRATR AR R
K LR 25 B -2 W6 18 R R I SR s s B AR AR AT AN U 7, I =/ KRR
1 oo B2 BT 4470 6 W DA 20 e FL A B S, R SR e e SR s sh L LA
TR EUNIT2.4 mAl FE 5K SCE 02,16 m B s 45 I G i 0] & H & A skig 5
Fawr.
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A New Magnetically Active Binary System
Discovered in Yunnan-Hong Kong Wide Field Survey
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AsstracTt We present a newly discovered magnetically active binary system detected
by Yunnan-Hong Kong wide field survey, with an orbital period of 0.60286 day. Two
color photometry for the system was performed using the 1 m Cassegrain telescope of
Yunnan Observatories with its CCD (Charge-Coupled Device) camera. In the observed
light curves, there are clear different light maxima existed in the out-of-eclipse regions.
We made spectroscopic observations for the binary system using the 2.4 m telescope
and YFOSC (Yunnan Faint Object Spectrograph and Camera) of Lijiang station of
Yunnan Observatories, China. The radial velocity curve was derived for primary star
of the binary system. The primary star exhibited strong chromospheric activity, which
confirms that the distortion of the light curves results from the starspot activity on
the primary star. Through analyzing the light curves and RV (Radial Velocity) curve
mentioned above by means of the Wilson-Devinney (W-D) code, orbital parameters and
starspot configuration of the binary system are obtained. Finally, we have discussed
the properties of the binary system and given the prospects on the future work.

Key words binary: eclipsing, stars: activity, stars: magnetic field, starspots
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