
    
      Fig. 3. 

      
        [image: thumbnail]
      

      
        GTC EMIR YJ spectrum (black) covering 880–1330 nm with a resolution of about 600. The spectrum of Schneider et al. (2020) with a resolution of 2600 was plotted beneath the EMIR spectrum to show the difference in quality over the common wavelength range.

      

    

  
    
      Table 2. 

      Photometry of WISE1810.

      
        


	UT Date
	JD
	Magnitude
	Fil (a)
	Instrument



	
	(−2450000)
	(mag)
	
	





	2010 Jun. 27
	5374.9601
	17.264 ± 0.018 (b)
	J
	GPS



	2013 Aug. 31
	6535.7340
	18.962 ± 0.151
	y
	PanSTARRS



	2014 Aug. 15
	6884.7449
	18.922 ± 0.107
	y
	PanSTARRS



	2017 Jun. 19
	7923.7030
	17.240 ± 0.029
	J
	VIRCAM



	2017 Aug. 09
	7974.6343
	17.244 ± 0.044
	J
	VIRCAM



	2020 Aug. 18
	9080.3734
	20.222 ± 0.035
	z
	ALFOSC



	2020 Sep. 06
	9099.4053
	20.117 ± 0.028
	z
	OSIRIS



	2020 Sep. 19
	9112.3746
	20.150 ± 0.048
	z
	OSIRIS



	2020 Sep. 28
	9121.3746
	20.203 ± 0.060
	z
	OSIRIS



	2020 Oct. 09
	9132.3490
	20.087 ± 0.048
	z
	OSIRIS



	2020 Oct. 23
	9146.3287
	20.203 ± 0.059
	z
	OSIRIS



	2020 Oct. 25
	9148.3330
	20.040 ± 0.072
	z
	OSIRIS



	2020 Nov. 08
	9162.3189
	20.209 ± 0.030
	z
	OSIRIS



	2021 Feb. 16
	9261.7513
	20.246 ± 0.038
	z
	ALFOSC



	2021 Mar. 04
	9277.7749
	17.285 ± 0.025
	J
	EMIR



	2021 Mar. 25
	9298.6813
	17.329 ± 0.048
	J
	Omega2000



	2021 Apr. 21
	9325.6286
	17.254 ± 0.064
	J
	Omega2000



	2021 Apr. 22
	9326.6889
	17.276 ± 0.076
	J
	EMIR



	2021 May 10
	9344.6292
	20.035 ± 0.008
	z
	HiPERCAM



	2021 May 26
	9360.5666
	17.220 ± 0.025
	J
	EMIR



	2021 May 29
	9363.6984
	17.303 ± 0.021
	J
	EMIR



	2021 Jun. 22
	9387.5751
	17.297 ± 0.029
	J
	EMIR



	2021 Jun. 26
	9392.4763
	17.330 ± 0.080
	J
	EMIR



	2021 Jul. 01
	9396.6155
	17.360 ± 0.120
	J
	Omega2000



	2021 Jul. 18
	9414.4646
	17.305 ± 0.025
	J
	EMIR



	2021 Jul. 28
	9423.4985
	17.672 ± 0.194
	J
	Omega2000



	2021 Aug. 07
	9434.3893
	17.277 ± 0.038
	J
	EMIR



	2021 Aug. 24
	9451.3927
	17.345 ± 0.130
	J
	Omega2000



	2021 Aug. 25
	9452.4396
	17.291 ± 0.025
	J
	EMIR



	2021 Oct. 19
	9507.2902
	17.203 ± 0.129
	J
	Omega2000



	




	Average/adopted photometry



	
	
	23.871 ± 0.104
	i
	HiPERCAM



	
	
	20.147 ± 0.083
	z
	HiPERCAM+OSIRIS



	
	
	18.942 ± 0.129
	y
	PanSTARRS



	
	
	17.291 ± 0.044
	J
	EMIR+Om2000



	
	
	16.516 ± 0.029
	H
	GPS



	
	
	17.097 ± 0.165
	K
	GPS



	
	
	13.924 ± 0.033
	W1
	NEOWISE



	
	
	12.584 ± 0.038
	W2
	NEOWISE



	
	
	11.445 ± 0.219
	W3
	WISE





      

      
Notes.

(a) izy are in the AB photometric system.


(b) Photometry is taken from the GPS (Lucas et al. 2008) catalog.




    

  
    
      Table 4. 

      Relative astrometry of WISE1810.

      
        


	UT Date
	JD
	d α cos δ
	d δ
	Filt
	Instrument



	
	(−2450000)
	(arcsec)
	(arcsec)
	
	





	2010 Jun. 27
	5374.9601
	0.00 ± 0.05
	0.00 ± 0.05
	J
	GPS



	2011 Aug. 14
	5787.8377
	−1.21 ± 0.13
	−0.59 ± 0.21
	y
	PanSTARRS



	2013 Aug. 31
	6535.7340
	−3.46 ± 0.11
	−0.87 ± 0.10
	y
	PanSTARRS



	2014 Aug. 15
	6884.7449
	−4.32 ± 0.06
	−0.96 ± 0.10
	y
	PanSTARRS



	2017 Jun. 19
	7923.7030
	−7.16 ± 0.04
	−1.68 ± 0.03
	J
	VIRCAM



	2017 Aug. 09
	7974.6343
	−7.40 ± 0.03
	−1.68 ± 0.03
	J
	VIRCAM



	2020 Aug. 18
	9080.3734
	−10.46 ± 0.02
	−2.43 ± 0.05
	z
	ALFOSC



	2020 Sep. 06
	9099.4053
	−10.62 ± 0.02
	−2.44 ± 0.02
	z
	OSIRIS



	2020 Sep. 19
	9112.3746
	−10.62 ± 0.01
	−2.55 ± 0.02
	z
	OSIRIS



	2020 Sep. 28
	9121.3746
	−10.66 ± 0.03
	−2.50 ± 0.02
	z
	OSIRIS



	2020 Oct. 09
	9132.3490
	−10.68 ± 0.02
	−2.52 ± 0.02
	z
	OSIRIS



	2020 Oct. 25
	9148.3330
	−10.68 ± 0.04
	−2.57 ± 0.04
	z
	OSIRIS



	2020 Nov. 08
	9162.3189
	−10.77 ± 0.02
	−2.56 ± 0.02
	z
	OSIRIS



	2021 Feb. 16
	9261.7513
	−10.82 ± 0.04
	−2.56 ± 0.03
	z
	ALFOSC



	2021 Mar. 04
	9277.7749
	−10.86 ± 0.02
	−2.60 ± 0.03
	J
	EMIR



	2021 Mar. 25
	9298.6813
	−10.95 ± 0.05
	−2.64 ± 0.06
	J
	Omega2000



	2021 Apr. 21
	9325.6286
	−11.01 ± 0.05
	−2.70 ± 0.05
	J
	Omega2000



	2021 Apr. 22
	9326.6889
	−11.01 ± 0.02
	−2.71 ± 0.02
	J
	EMIR



	2021 May 10
	9344.6292
	−11.09 ± 0.02
	−2.66 ± 0.02
	z
	HiPERCAM



	2021 May 26
	9360.5666
	−11.16 ± 0.04
	−2.69 ± 0.06
	J
	EMIR



	2021 May 29
	9363.6984
	−11.18 ± 0.02
	−2.66 ± 0.02
	J
	EMIR



	2021 Jun. 22
	9387.5751
	−11.28 ± 0.03
	−2.68 ± 0.04
	J
	EMIR



	2021 Jun. 26
	9392.4763
	−11.30 ± 0.02
	−2.67 ± 0.02
	J
	EMIR



	2021 Jul. 01
	9396.6155
	−11.40 ± 0.11
	−2.62 ± 0.12
	J
	Omega2000



	2021 Jul. 18
	9414.4646
	−11.40 ± 0.03
	−2.71 ± 0.03
	J
	EMIR



	2021 Jul. 28
	9423.4985
	−11.44 ± 0.05
	−2.66 ± 0.14
	J
	Omega2000



	2021 Aug. 07
	9434.3893
	−11.50 ± 0.03
	−2.75 ± 0.03
	J
	EMIR



	2021 Aug. 24
	9451.3927
	−11.55 ± 0.05
	−2.69 ± 0.06
	J
	Omega2000



	2021 Aug. 25
	9452.4396
	−11.56 ± 0.03
	−2.74 ± 0.03
	J
	EMIR



	2021 Oct. 19
	9507.2902
	−11.71 ± 0.05
	−2.90 ± 0.07
	J
	Omega2000





      

    

  
    
      Fig. 5. 

      
        [image: thumbnail]
      

      
        Astrometry of WISE1810. Top: observed relative astrometry of WISE1810 (see legend for the different instruments employed in our study). The GPS data (the oldest images) act as the reference epoch. The best solution including proper motion and trigonometric parallax is shown with a black, solid line. The crosses plotted on the best solution indicate the predicted position of WISE1810 for each observing epoch. Bottom: relative astrometry (right ascension) after removing the proper motion from the data is folded in phase with the 1 yr period (top subpanel). The amplitude of the variation is the trigonometric parallax. The best parallax solution is shown with the black, solid line and the 1-, 2-, and 3σ uncertainty is plotted as a gray-shaded area of decreasing intensity (darkest for the 1σ). The bottom subpanel illustrates the observed minus computed right ascension residuals.

      

    

  
    
      Table 5. 

      Priors and posteriors of the astrometric parameters.

      
        


	Parameter
	Unit
	Prior
	Posterior





	π
	mas
	𝒰 (0.01, 2000)
	112.2 [image: equation]



	μα cos δ
	mas yr−1
	𝒩 (−1100, 200)
	−1027.0 ± 3.5



	μδ
	mas yr−1
	𝒩 (−200, 100)
	−246.4 ± 3.6



	kα
	mas
	𝒰 (−9000, 9000)
	−9.9 ± 37.1



	kδ
	mas
	𝒰 (−9000, 9000)
	36.2 ± 37.2



	Jitter α
	mas
	𝒩 (33, 100)
	0( * )



	Jitter δ
	mas
	𝒩 (35, 100)
	0( * )





      

      
Notes. ( * ) Smaller than the median of the error bars, thus compatible with a null value.



    

  
    
      Fig. 7. 

      
        [image: thumbnail]
      

      
        Multi-epoch photometry of WISE1810 in the J (top) and z (bottom) filters using our own photometry. There is one deviant J-band data point that lies outside the limits of the top panel. Both panels have the same scale on the magnitude axis.

      

    

  
    
      Table 6. 

      Summary of physical parameters of WISE1810.

      
        


	Name
	Parameter
	Value





	Parallax
	ω
	112.5[image: equation] mas



	Distance
	d
	8.9[image: equation] pc



	Proper motion in RA
	μα cos δ
	−1027.0 ± 3.5 mas yr−1



	Proper motion in dec
	μδ
	−246.4 ± 3.6 mas yr−1



	Heliocentric velocity
	vh
	45.6 ± 3.5 km s−1



	Tangential velocity
	vt
	44.5 ± 3.6 km s−1



	Galactic velocity
	U
	−36.9 ± 2.9 km s−1



	Galactic velocity
	V
	−44.5 ± 1.8 km s−1



	Galactic velocity
	W
	−29.1 ± 2.7 km s−1



	Luminosity
	log (L/L⊙)
	−5.78 ± 0.11 dex



	Bolometric magnitude
	Mbol
	19.850[image: equation] mag



	Effective temperature
	Teff
	800 ± 100 K



	Gravity
	log g
	5.0 ± 0.25 dex (cm s−2)



	Metallicity
	[Fe/H]
	−1.5 ± 0.5 dex



	Radius
	R
	0.067[image: equation]



	Mass
	M
	17[image: equation]





      

    

  
    
      Fig. 10. 

      
        [image: thumbnail]
      

      
        Comparison of the observed photometry (black dots) and spectrum (red line) of WISE1810 to LOWZ models (Meisner et al. 2021). Solar (blue) and low-metallicity [Fe/H] = −1.5 (orange) models are computed for Teff = 800 K, log g = 5.0 dex and a solar C/O ratio. The blue wing of the H band and the W2 photometry are reasonably replicated by the metal-depleted theoretical spectrum. All data are normalised between 1.5 and 1.6 μm. The wavelength axis is in the logarithmic scale.

      

    

  
    
      Fig. 11. 

      
        [image: thumbnail]
      

      
        Dwarf radius vs. temperature diagram. Models of different metallicities computed for an age of 10 Gyr (solid lines) are from Baraffe et al. (1997). The metal depleted tracks cover all stellar masses down to the substellar boundary at 0.083 M⊙ while the solar metallicity model extends into the brown dwarf regime. WISE1810 is depicted with the red dot.

      

    

  
    
      Fig. 12. 

      
        [image: thumbnail]
      

      
        Space motion of WISE1810 (red square) compared with the galactic velocities of L subdwarfs (blue squares) and M subdwarfs from the sample of Savcheva et al. (2014) with ζ ≤ 0.825 (grey dots). The 2σ dispersion of the disc, thick disc, and halo populations are drawn as the dash-dotted, dashed, and solid circles, respectively (Fuchs et al. 2009; Savcheva et al. 2014).
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