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The new ephemeris of the eclipsing binary system GV Leo is presented. The observation was made with CCD through the C filter. These three W UMa systems studied for the first time so we used the Czech astronomical society's database to extract raw data from the complete light curves, to obtain the time of minimums to calculate O-Cs with the new ephemeris. To analysis the light curve, we used PHOEBE software. We calculated the fillout factor to be 17.77% with a mass ratio of 0.188. There is no need to add any spot in this solution.

Introduction

The GV Leo binary system, which is in the constellation of Leo, is also known as GSC 014-00091 and is a variable star of type W UMa, Its approximate period is 0.266727 1 according to the day and its magnitude in the V filter is 11.73 2 . According to a study published with [START_REF] Kriwattanawong | A photometric study of an EW-type binary system: GV Leo[END_REF] examines the EW star with a photometric method and after extracting photometric solutions and obtaining the mass ratio, q = 0.1879 and fillout factor, f = 17.74%, the results show that two probabilities, low mass ratio and mass transfer between the two components, change the orbital period of the star. In this study, we had an analyze the new light curve and calculate the new ephemeris of GV Leo binary system, the raw data of which was taken from the Czech Astronomical Society 3 .

New photometry

The GV Leo star was observed on March 31, 2017, by Masek M at the Liberec Observatory in the Czech Republic using a CCD photometer with a Clear filter (Table 1). Observation information is given in Table 1 and star characteristics are given in Table 2. The star data was converted from JD to BJD_TDB using a reputable website based on Jason Eastmanto code 4

. And after the selective Ephemeris shown in Table 3, the phase was obtained. The observed light curve is shown in Figure 1. 

Analysis and cancelation

To determine the exact time of the minimums through the transparent filter, the data was entered into the Table Curve software [START_REF] Poro | The New Ephemeris of BZ Leo, V2545 Cyg, and V0402 Gem[END_REF], then the minimum time is obtained by fitting a Gaussian curve. The result is given in Table 4. To calculate the new period, the epoch must first be obtained for the new minimum, so equation 1 is used. In this equation, P (Period), T0 (TOM) using reference's ephemery (Table 3) and T are the new minimum time. The results of this equation are given in Table 5. 2, and the diagrams of the star shown in Tables 5,6. We assumed gravity-darkening coefficients g 1 =g 2 =0.32 [START_REF] Lucy | Gravity-darkening for stars with convective envelopes[END_REF], bolometric albedo A 1 =A 2 =0.5 [START_REF] Rucinski | The proximity effects in close binary systems. II. The bolometric reflection effect for stars with deep convective envelopes[END_REF], and linear limb darkening coefficients taken from tables published by Van Hamme (1993). There is not show the O'Connell effect (1951) because we don't need to add any spot to the light curve analysis. The 3D positions of the stars in this binary system are shown in Figure 7. 
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 2 Figure 2. O-C diagram of GV Leo.
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 3 Figure 3. The 3D view of the stars.

  

Table 1 . Main observation information.

 1 

	Target	Observer	Location	Tools	Filter	Date (Y-M-D)
				NWT 150/600 + CCD		
	GV LEO	Mašek M.	Liberec	MII G2-1600 +	Clear	2017-03-31
				Comacorector		

Table 2 . Characteristics of the variable stars (from: SIMBAD 2 query result).

 2 

	Star	GSC	Magnitude (V)	RA.	Dec.

Table 3 . Reference information.

 3 

	Target	Min (BJD_TDB)	Period (day)	Reference
	GV LEO	2456630.589986	0.266727	OEJV 0168

Figure 1. The light curve of GV Leo

  

Table 4 . Calculation of Main Observation (Observation).

 4 

	Target	Min I (BJD_TDB)	Error Min I	Min II (BJD_TDB)	Error Min II
	GV Leo	2457844.3222	0.000309	2457844.4548	0.000244

Table 5 . Calculation of new ephemery.

 5 To obtain the new period, the slope of the diagram is used, the diagram contains previous ephemeris and calculations. The results are given in Table6.

	Target	New Ephemery of Min I (BJD_TDB)
	GV Leo	2456630.5875 (±0.00128) + 0.266728348 (±0.0000002) × E

Table 6 . Other observation's information for GV Leo.

 6 

	Min (BJD_TDB)	Epoch	O-C	Reference
	2452754.4605	-14532	-0.0307	IBVS 5643
	2453437.6980	-11970.5	-0.0178	IBVS 5697
	2453437.8300	-11970	-0.0192	IBVS 5697
	2453441.8298	-11955	-0.0203	IBVS 5697
	2454073.6784	-9586	-0.0511	IBVS 5843
	2454506.4956	-7963.5	-0.0007	IBVS 5918
	2454507.5620	-7959.5	-0.0012	OEJV 0094
	2454863.9135	-6623.5	0.0013	IBVS 5894
	2454908.4574	-6456.5	0.0015	OEJV 0107
	2454935.3971	-6355.5	0.0017	OEJV 0107
	2455243.7361	-5199.5	0.0027	IBVS 5945
	2455289.3494	-5028.5	0.0055	IBVS 5959
	2455289.4818	-5028	0.0044	IBVS 5959
	2455589.8213	-3902	0.0078	IBVS 5992
	2455589.9547	-3901.5	0.0078	IBVS 5992
	2455599.5567	-3865.5	0.0076	IBVS 6039
	2455629.4302	-3753.5	0.0075	OEJV 0160
	2455629.4305	-3753.5	0.0078	OEJV 0160
	2455629.4308	-3753.5	0.0081	OEJV 0160
	2455671.7064	-3595	0.0073	IBVS 5992
	2455674.3741	-3585	0.0077	VSB 53
	2455676.3757	-3577.5	0.0088	VSB 53
	2455678.3755	-3570	0.0082	VSB 53
	2455953.9090	-2537	0.0114	IBVS 6029
	2455957.6424	-2523	0.0106	OEJV 0160
	2455957.6428	-2523	0.0110	OEJV 0160
	2455957.6431	-2523	0.0113	OEJV 0160
	2455957.6434	-2523	0.0116	OEJV 0160
	2455963.3759	-2501.5	0.0094	OEJV 0160
	2455963.3760	-2501.5	0.0095	OEJV 0160
	2456014.3228	-2310.5	0.0112	IBVS 6075
	2456017.6563	-2298	0.0106	IBVS 6029
	2456246.6411	-1439.5	0.0091	OEJV 0160
	2456246.6414	-1439.5	0.0094	OEJV 0160

Table 7 . Photometric solutions of GV Leo.
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	Parameter	Value
	T 1 (K)	4820
	T 2 (K)	4984
	Ω 1 =Ω 2	2.181
	i (deg)	74.59
	q=m 2 /m 1	0.188
	l 1 /l tot (v)	0.317
	l 2 /l tot (v)	0.682
	A 1 =A 2	0.5
	g 1 =g 2	0.32
	f	0.177
	r 1 (back)	0.567
	r 1 (side)	0.543
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