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Fig.3 The O-C diagram of EPIC 202060577. The open circles are the O-C residuals.
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Table 1 Secondary minimal times and O-C residuals of EPIC 202060577

BJD (Min.lI) E  0O-C/d BJD (Mindl) E  O-C/d
2456729.1067 0 —0.0015 2456783.1499 53  0.0004
2456730.1271 1 —0.0008 2456784.1708 54  0.0017
2456731.1462 2 —0.0013 2456785.1871 55 —0.0017
2456732.1690 3 0.0019  2456786.2084 56  —0.0000
2456736.2476 7 0.0019  2456787.2275 57 —0.0006

8

9

2456737.2647 —0.0007 2456788.2471 58 —0.0006
2456738.2877 0.0027  2456789.2670 59 —0.0004
2456739.3023 10 —0.0024 2456790.2873 60  0.0003
2456740.3226 11 —0.0017  2456791.3077 61  0.0010
2456741.3442 12 0.0003  2456792.3268 62  0.0005
2456769.8953 40  0.0013  2456793.3465 63  0.0005
2456770.9126 41 —0.0011 2456794.3644 64 —0.0012
2456771.9348 42 0.0014  2456795.3847 65 —0.0005
2456772.9520 43 —0.0010 2456796.4051 66  0.0002
2456773.9724 44 —0.0003 2456797.4242 67 —0.0004
2456774.9927 45  0.0004  2456798.4446 68  0.0003
2456776.0118 46 —0.0002  2456799.4637 69 —0.0002
2456777.0322 47 0.0005 = 2456800.4818 70 —0.0017
2456778.0513 48 —0.0000 2456801.5031 71  —0.0000
2456779.0705 49 —0.0004 2456802.5216 72 —0.0012
2456780.0920 50  0.0014  2456803.5438 73  0.0014
2456781.1100 51 —0.0002  2456804.5608 74 —0.0014
2456782.1314 52 0.0015
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#* 2 ROTFITIEF SR
Table 2 ROTFIT program analysis results

LMJD Spectral class T1/K o7, /K lg[g/(cm-s7%)]/dex o144/dex [Fe/H]/dex ofpe/m)/dex

57407 B2IV-V 19087 900 3.76 0.12 —0.03 0.11
57716 B2.5V 18855 976 3.76 0.12 —0.02 0.11
57719 B2.5V 18712 1114 3.76 0.11 —0.01 0.11
57721 B2V 18999 897 3.76 0.12 —0.02 0.11
57724 B3V 18935 852 3.76 0.12 —0.02 0.11
57725 B3V 19014 880 3.76 0.12 -0.03 0.11
57728 B2IV-V 19050 943 3.76 0.12 —0.02 0.11
57740 B3V 18728 1103 3.75 0.12 —0.02 0.11
57749 B2V 18993 909 3.76 0.12 —0.02 0.11
57758 B3V 18956 1107 3.75 0.12 —0.02 0.11
57759 B2.5V 18617 1155 3.75 0.12 —0.02 0.11
57760 B2.5V 18829 991 3.76 0.11 —0.02 0.1
57782 B2.5V 18640 1157 3.75 0.12 —0.02 0.11
57788 B2V 19048 941 3.76 0.11 —0.01 0.11
57789 B2IV-V 18673 1094 3.76 0.11 —0.02 0.11
57798 B2IV-V 19040 924 3.75 0.12 —0.02 0.11
57799 B3V 19031 882 3.76 0.11 —0.02 0.11
57811 B3V 19007 906 3.76 0.12 —0.03 0.11
57822 B2.5V 19051 951 3.76 0.11 —0.01 0.1
57823 B2.5V 19125 936 3.75 0.12 —0.02 0.11
57828 B3V 18935 836 3.75 0.12 —0.02 0.11
57840 B3V 19079 1044 3.76 0.12 —0.02 0.11
58076 B2IV-V 19010 913 3.75 0.12 —0.02 0.11
58077 B2IV-V 19008 917 3.75 0.12 —0.02 0.11
58099 B2IV-V 19062 944 3.76 0.11 —0.02 0.11
58105 B2IV-V 19006 901 3.75 0.12 —0.02 0.1
58109 B2IV-V 18986 914 3.75 0.12 —0.02 0.11
58135 B2IV-V 19008 952 3.76 0.12 —0.02 0.1

Note: LMJD is local modified Julian date; T} is effective temperature of the primary star; g is
surface gravitational acceleration; [Fe/H] is metal abundance; o, , 01gy and o[re/n) are the co-

rresponding error.
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% 3 EPIC 202060577HIR X E
Table 3 Radial velocity of EPIC 202060577

BJD Phase 7 7 BJD Phase 7 7
/(kms™) /(km-s™") J(kms™") /(km-s™1)

24574071232 0.3748  —2.7 14.9  2457789.0979 0.9892  24.1 11.1
2457716.2875 0.5818  43.3 74 2457798.0195 0.7388  64.7 9.5
2457719.2523 0.4894  20.1 102 2457799.0444 0.7440  61.8 5.9
2457721.2621 0.4605  15.8 114 2457811.0142 0.4831  28.5 11.1
2457724.2490 0.3898 1.2 105 2457822.0118 0.2688  —26.3 10.9
24577252546 0.3760  —6.4 13.9  2457822.9874 0.2256 —16.4 17.1
2457728.2408 0.3047  —16.8 9.6 2457827.9932 0.1349  —9.0 8
2457740.2126 0.0458 4.4 9.4  2457839.9830 0.8937  38.7 9.3
2457749.2099 0.8697  62.0 59  2458076.2407 0.5989  49.0 4.1
2457758.1868 0.6737  54.6 9.1  2458077.2776 0.6158  49.1 1.9
2457759.1799 0.6476  55.5 7.8 2458099.2077 0.1232 3.0 10.6
2457760.1847 0.6331  56.8 9.3 2458105.1716 0.9723  42.6 5.7
2457782.0810 0.1075  —5.1 10.9  2458109.1640 0.8878  61.0 8.8
2457788.0890 0.9996  21.0 144 2458135.0914 0.3155  —1.0 4.7

Note: V,, is the radial velocity of primary star; o is error.

5 MEMGEE

gh45 R B KD B RILAMOS TR RBE E , A1 I PHOEBE (v2.2) WIS EPIC
202060577HEAT T BB KM, H1 T R A B A I R ik 2k, oV BB B T Eg
(q = My/My, My« Maaynl N ERMEERER), 7 FHREEH TR, BE iR AL
$0.05-1.0Z 18], 2B KA 50.05. ARIEIEAR i 287 AR A2 1T PHOEBE, Jfidsk4t
AN A R 5 00 ' H Al B ik 22 1 T AN RO AR 2K 05 MIFE0.3 2 Ja )& i i 1, it DA 44
J&7R 10.05-0.3:2 8] i &t LA 3, JF7E0.05-0. 152 A1 FI 254 0.0 HEAT #E— 25 1154
T I 5T B EA T 0 o T BEAALZEO. 11 BRI, FRATIH40.05-0.154F 9 T & L M U Ya 1 5
fif Flemcee (Affine Invariant Markov chain Monte Carlo Ensemble Sampler)!™ %545
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2k, AR i 2 AT PHOEBEAE IR AU 3E4T #1 4. emceest — M3 T Markov Chain
Monte Carlo (MCMC) R I & FIFEST, FIH - HiiE 2L E S50k, a5 5%
MRS, 1 8 S HUE L N TE N S LA ).
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4  EPIC 202060577 L. S(O-C)2 A RE T 7 KA, H/MEFE0. 11,

Fig.4 The g-search for EPIC 202060577. £(0O-C)? is the sum of fitting residual squares with a local

minimum found around 0.11 as zoom in the inside box.
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1728003 ARG A2 5600005 28, W SR 0t R . FRATTv 2 31 5+ 6 AR il 42 4 & 0
LA R ZE AR S, R PEClark CunninghamM9120194F T4 Ao xhix — [ f fke, ]
BE A& FHH A B R R B S 8L FA1ZS Fvan HammeY19934F T AF A1 (1 %4 £ A =X
FPHOEBEH 14155 784 %5} 6 A% Hh 28 00417 0, 3 AR 2 I a2 B i 2 20095 Tl ) 2
~0.35F10.44, FxtE B R F D H 7% REE0.9- 11X (A1 BT RO, 453 1 s A8 0.95.
BATARIE e AR RAT T I S HOFIE I = Wi A emceefE 2 X 18] 1 BUE 1 B 2Y 25
HSHORZE. BB S B OR Z W RAFTR, S i R 5 5 A il 28 0 A 17 0
KISET k. AT LA 2, BOe T SO6 AR LT 5 KW I B0 HE — 2, 5% 22 1 R B K 3K
°50.001.

Rossiter-Mclaughlin# 5 L 4 T Rossiter fl1McLaughlindt: [F] & & 1) SC &, 1X — R
FERRE T HE ETRE AL S FEE 7 A 1) 22 % B 20 (Doppler reflex motion) 2, 7549 [ i B i 2%
s RIS AR FIAR 8. A4 A4 At 75 5 FE Rossiter-McLaughlin 50w i 41 ) 3
FERh 2 ssmy ) W6, W] LAE 25 RE a0 no e R ) 3 A FR R I G K. ETNEE
WAL S BT A AL0FN0.25 IR T 7 1.
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Normalized Flux

Residual

Phase

K5 EPIC 202060577HIG AR HHEL. s A, SSER BRI HE. TN MER M IS RE B S
A RS EL R e sl I P

Fig.5 Light curves of EPIC 202060577. The points represent observational data and the solid lines show

theoretical light curves. The trend of the fitting residuals of the primary minimum and the secondary

minimum eclipse may be caused by the rotation of the star or the limb darkening.

% 4 EPIC 20206057 7HIHIE 2
Table 4 The orbital solution of EPIC 202060577

Parameter Range Estimate
a/Rsun (5, 15) 10.26£0.02
q (0.05, 0.15) 0.1106+£0.0024
i/° (60, 89) 65.87+0.02
71 /K (18000, 20000) 18979£25
T>/K (5000, 15000) 8710427
Ri1/Rsun (3, 6) 4.58+0.01
Rimax/Rsun 5.93
R2/Rsun (1.5, 3.5) 1.8540.01
Romax/Rsun 2.17
My /Mg 12.56
My /Mg 1.39
Ay 1.0 (fixed)
Az (0.6, 1) 0.68
P/d 1.019648 1.019648

Note: a is the semi-major axis of the orbit; &

is the orbital inclination; 1 and 2 represent the

primary star and the secondary star, respec-

tively; Rmax is the critical value of the equiva-

lent radius for the given morphology; A is the

albedo.
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Residual/(km-s~!) Radial Velocity/(km-s~1)
Residual/(km-s~1) Radial Velocity/(km-s~1)

Phase

Without Rossiter-McLaughlin Effect (6.93 km-s™') With Rossiter-McLaughlin Effect (6.68 km-s™')
6 EPIC 202060577 T 2L M2k, AACGRMINE, sStA R B R M2k, 455 rp 83 iz s
i
Fig.6 Radial velocity curve of EPIC 202060577. The points represent observational data and the solid

lines show theoretical radial velocities. The numbers in brackets are the standard deviation of the

residuals.
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Fig.7 The theoretical orbit diagrams of EPIC 202060577. The star with big size is the primary star and

the small one is the secondary. All units are in solar radius Reun-
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Physical Parameters of the Eclipsing Binary System
EPIC 202060577
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AsstracT EPIC 202060577 is an eclipsing binary system containing a B-type primary
star. From the K2 photometry, 45 secondary minimal times were obtained. The orbital
period is determined to be 1.019648 days and the epoch formula is derived. Based
on LAMOST (Large Sky Area Multi-Object Fiber Spectroscopic Telescope) spectra,
the ROTFIT program is used to obtain spectral class, effective temperature, metal
abundance and surface gravity of the primary star, and calculate the radial velocities.
Through the PHOEBE (Physics Of Eclipsing Binaries) modeling program and emcee
(Affine Invariant Markov chain Monte Carlo Ensemble Sampler) fitting program, a
solution of the orbital parameters is obtained and the influence of Rossiter-McLaughlin
effect on the radial velocity curve is analyzed. The final solution shows that EPIC
202060577 is a detached eclipsing binary system with mass ratio ¢g=0.11, the spectral
class of the primary star is B2/3. The mass, radius and effective temperature of the
primary and secondary stars are M;=12.56 My and Ms= 1.39My, R1=4.58 Ryyn, and
Ry=1.85Rgun, 11=18979 K and T5=8710 K, respectively, here My and Rs,, are the
solar mass and solar radius. According to the physical parameters, the evolutionary
phase of EPIC 202060577 is discussed.

Key words binaries: eclipsing, techniques: photometric, techniques: spectroscopic,
methods: data analysis
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