
    
      Table 1. 

      Values of the heliocentric Keplerian orbital elements of 2023 FW14 and their associated 1σ uncertainties.

      
        


	Orbital parameter
	Value±1σ uncertainty





	Semimajor axis, a (au)
	1.523769939 ± 0.000000010



	Eccentricity, e
	0.15811207 ± 0.00000010



	Inclination, i (°)
	13.272714 ± 0.000008



	Longitude of the ascending node, Ω (°)
	21.84773 ± 0.00002



	Argument of perihelion, ω (°)
	245.29506 ± 0.00004



	Mean anomaly, M (°)
	26.03608 ± 0.00003



	Perihelion distance, q (au)
	1.2828435 ± 0.0000002



	Aphelion distance, Q (au)
	1.764696353 ± 0.000000012



	Absolute magnitude, H (mag)
	21.6 ± 0.4





      

      
Notes. The orbit determination of 2023 FW14 is referred to epoch JD 2460200.5 (2023-Sep.-13.0) TDB (Barycentric Dynamical Time, J2000.0 ecliptic and equinox), and is based on 47 observations with a data-arc span of 5503 d (solution date, April 22, 2023, 07:56:46 PDT). Source: JPL SBDB.



    

  
    
      Fig. 1. 
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        Visible spectrum of 2023 FW14 obtained with the 10.4 m GTC (in orange) and its best taxonomical match from the M4AST online tool, Xc-type (in red). The hatched gray area fills the entire domain between the mean B-type and D-type classes as defined by DeMeo et al. (2009). The blue squares correspond to two visible spectra published in Borisov et al. (2018) (labeled B18) of the other known L4 Mars trojan, (121514) 1999 UJ7. The third spectrum of 121514, shown here as green triangles, was published in Rivkin et al. (2003) (labeled R03).
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        Resonant behavior of 2023 FW14. Top panel: evolution of the relative mean longitude for the nominal orbit of 2023 FW14 in the time interval (−1000, 1000) yr. Bottom panel: tadpole loop in the coordinate system corotating with Mars (Sun-Mars rotating frame) corresponding to the same time interval; tadpole loops are made of multiple overlapping epicyclic loops. The output time-step size is 0.01 yr.
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        Uncertainties and resonant behavior of 2023 FW14. Top panel: evolution of the relative mean longitude with Mars for the nominal orbit (in black) of 2023 FW14 and those of relevant control orbits in the time interval (−5000, 5000) yr. The control orbits or clones have Cartesian state vectors (see Appendix B) separated +3σ (green), −3σ (light-green), +6σ (orange), −6σ (gold), +9σ (red), and −9σ (pink) from the nominal values in Table B.1. Bottom panel: evolution of the difference between the value of the λr of the control orbits and that of the nominal orbit for the same time interval. The output time-step size is 0.1 yr.

      

    

  
    
      Fig. 4. 
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        Long-term resonant behavior of 2023 FW14. Evolution of the relative mean longitude with Mars for the nominal orbit (in black) of 2023 FW14 and those of relevant control orbits in the time interval (−1.5, 25.0) Myr. The control orbits or clones have Cartesian state vectors (see Appendix B) separated +3σ (in green), −3σ (in light-green), +6σ (in orange), −6σ (in gold), +9σ (in red), and −9σ (in pink) from the nominal values in Table B.1. The output time-step size is 5000 yr.

      

    

  
    
      Table B.1. 

      Barycentric Cartesian state vector of 2023 FW14: components and associated 1σ uncertainties.

      
        


	Component
	
	value±1σ uncertainty





	X (au)
	=
	6.915652422725076×10−1±4.45004793×10−7



	Y (au)
	=
	−1.076839004164107×10+0±3.69180966×10−7



	Z (au)
	=
	−2.965493352209987×10−1±1.79345340×10−7



	VX (au/d)
	=
	1.411478671143701×10−2±1.85662865×10−9



	VY (au/d)
	=
	7.479403282969601×10−3±4.72439409×10−9



	VZ (au/d)
	=
	4.005959201684231×10−4±1.69044868×10−9





      

      
Notes. Data are referred to epoch JD 2460200.5, which corresponds to 0:00 on 2023-Sep-13.0 TDB (J2000.0 ecliptic and equinox). Source: JPL Horizons.
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