
    
      Fig. 3. 
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        OGLE I-band light curve of OGLE-LMC-ECL-14413 phased with the orbital period around the eclipse of the donor (left) and the gainer (right). Colors indicate different HJDs.

      

    

  
    
      Fig. 5. 
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        Generalized Lomb Scargle periodogram for the magnitudes measured at phase 0.25. The vertical line shows the maximum value at 784[image: equation]8. False alarm probabilities and the spectral window are also shown.

      

    

  
    
      Fig. 7. 
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        WWZ transform showing a strong signal around 778.8 days.

      

    

  
    
      Fig. 10. 
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        Ṁ and I-band magnitude, measured at orbital phase 0.25, as a function of the long-term cycle phase, based on the analysis of the light curve strings of Table 2. Red (black) dots correspond to data of datasets whose time span is longer (shorter) than 35% of the cycle length. Best sinus fits are also shown.

      

    

  
    
      Fig. 11. 
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        Behavior of some disk parameters during the long-term cycle. Polynomial fits of degree 9th are shown to illustrate tendencies.

      

    

  
    
      Fig. 12. 

      
        [image: thumbnail]
      

      
        Radial position and angular extension of hot spot (open circles) and bright spot (dots) at different epochs.

      

    

  
    
      Fig. 13. 
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        Evolutionary paths of the donor and the gainer for the best model. Model initial and best-fit mass values are shown, along with letters indicating the evolutionary stages described in Table 5.

      

    

  
    
      Fig. 14. 
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        HR diagrams indicating the system evolution along with the hydrogen and helium fractions in the stellar cores.

      

    

  
    
      Fig. 15. 
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        Evolution of the radius and temperature of the donor. (Up): Evolution of the donor star size with an initial mass of 3.5 M⊙ in the binary system OGLE-LMC-ECL-14413, with a companion that has an initial mass of 3.3 M⊙, showing the phases in which cases A, B, and C of RLOF can occur, depending on the age of the system. The inversion of the 1H/4He ratio (X1 stage) is represented by a yellow dot, the mass transfer (E stage) by a blue dot, and the current stage of the system (X2 stage) by a red dot. (Down) Effective temperature Teff as function of age for OGLE-LMC-ECL-14413. We show that the donor star, after crossing the Hertzsprung gap during the onset the blue loop (Stages C and D), follows an evolutionary track until reaching its current stage (X2 stage) on a thermal timescale. This continues until reaching the final stage of non-optically thick mass transfer (H-stage), stopping shortly before Helium depletion.

      

    

  
    
      Fig. 16. 
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        Mass transfer rate versus the system’s age for the best model. Vertical lines indicate the evolutionary stages described in Table 5. The density in the core of the donor star is also shown.

      

    

  
    
      Table B.1. 

      Epochs of main eclipses (HJD - 2450000).

      
        


	Epoch
	Epoch
	Epoch
	Epoch
	Epoch





	-1169.6891
	506.9281
	4896.5155
	5926.7238
	8444.7825



	-522.0847
	1119.0054
	4896.5829
	5927.7229
	8445.6026



	-407.8935
	2644.7548
	4896.6069
	5964.6214
	8445.7437



	-407.7107
	2682.7154
	4934.4964
	5965.6203
	8445.8333



	-406.9255
	2911.8491
	4935.4862
	6002.5849
	9856.8030



	-369.7454
	2950.6943
	5850.7912
	6003.5510
	9856.8183



	-368.9330
	3408.6229
	5851.8002
	7339.7611
	9856.8330



	-368.7462
	3446.5358
	5888.7934
	7453.6087
	9856.8470



	-331.8936
	4399.7700
	5889.8355
	8444.5994
	9895.6433



	432.0125
	4476.6967
	5925.7121
	8444.6805
	9895.6574



	




	9895.6717
	9933.6693
	9971.6538
	10009.5486
	10010.5759



	9895.6857
	9933.7353
	9971.6684
	10009.5626
	10010.5951



	9895.7001
	9933.7498
	9971.6845
	10009.5824
	10010.6170



	9895.7142
	9971.5522
	9971.6986
	10009.5970
	10010.6311



	9895.7286
	9971.5665
	9971.7129
	10009.6159
	10010.6454



	9932.7679
	9971.5805
	9971.7268
	10009.6299
	



	9932.7961
	9971.5948
	9971.7411
	10009.6444
	



	9933.5796
	9971.6088
	9971.7552
	10010.5153
	



	9933.6407
	9971.6235
	10009.5153
	10010.5296
	



	9933.6548
	9971.6397
	10009.5293
	10010.5442
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