
    
      Fig. 1. 
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        Toomre diagrams for the studied stars from the LAMOST sample (top) and SDSS sample (bottom). The red line represents the boundary between the halo and disk stars, as given in Bonaca et al. (2017).

      

    

  
    
      Table 1. 

      Astrometric data for the candidate halo objects.

      
        


	GDR3 source_id
	RA
	Dec
	vr
	ϖ
	μα⋆
	μδ



	
	(deg)
	(deg)
	(km s−1)
	(mas)
	(mas yr−1)
	(mas yr−1)





	3907547639444408064
	186.942
	11.61
	182±5
	0.238±0.039
	−10.097±0.046
	−13.825±0.043



	1238987465193757440
	216.17
	18.662
	−138±2
	0.249±0.029
	−21.398±0.034
	0.02±0.028



	1311569698078118656
	252.073
	30.475
	−256±2
	0.205±0.045
	−3.88±0.052
	−9.319±0.047



	1337578198956516736
	256.099
	33.025
	−261±1
	0.255±0.02
	−5.137±0.02
	5.8±0.023



	1419257997205516416
	260.284
	53.712
	−279±4
	0.234±0.028
	−9.308±0.038
	8.67±0.038



	1419489096510038272
	259.463
	53.901
	−267±2
	0.307±0.022
	−8.183±0.025
	1.173±0.029



	1427740179658449536
	242.397
	52.153
	−147±2
	0.169±0.031
	−1.872±0.034
	−12.049±0.04



	1523216134417639040
	198.328
	39.036
	−6±1
	0.259±0.03
	−9.796±0.023
	−13.158±0.026



	1525084891867813888
	201.344
	40.902
	−137±2
	0.227±0.036
	−1.271±0.023
	−14.215±0.03



	1546648032878846336
	182.25
	49.65
	−119±1
	0.294±0.024
	−9.838±0.014
	−11.772±0.019



	3675859515607921664
	191.618
	−7.268
	166±2
	0.277±0.053
	−15.501±0.072
	1.342±0.063



	3904797657784182784
	183.892
	8.159
	84±2
	0.418±0.031
	−26.123±0.035
	−6.014±0.026



	4574899937071889408
	256.396
	27.351
	−234±1
	0.416±0.019
	−24.762±0.018
	8.283±0.02



	629949175496488704
	151.824
	22.292
	292±2
	0.273±0.028
	−15.537±0.03
	−32.721±0.029



	676074826449368704
	123.744
	21.614
	140±2
	0.275±0.033
	−2.709±0.036
	−15.031±0.023





      

      
Notes. The star Gaia DR3 3907547639444408064 (LAMOST 122746.05+113635.3) is from the sample of candidate halo CP2 stars from Hümmerich et al. (2020); all other objects are from the unpublished sample of CP star candidates by Paunzen et al. (in prep.).



    

  
    
      Table 2. 

      Spectral types derived in this study (see Sect. 4 for details).

      
        


	GDR3 source_id
	ID_alt
	SpT
	Type





	676074826449368704
	2MASS J08145859+2136521
	kA3 hF0 V EuSr(Si)
	CP2 star



	629949175496488704
	2MASS J10071768+2217330
	kA0 hA5 V EuCrSi
	CP2 star



	3904797657784182784
	2MASS J12153411+0809325
	kA2 hA7 V EuCrSr
	CP2 star



	3907547639444408064
	LAMOST J122746.05+113635.3
	B8 IV Si (He-wk) (a)
	CP2 star



	3675859515607921664
	2MASS J12462821-0716061
	kA0 hA3 V EuSr(Cr)
	CP2 star



	1419257997205516416
	2MASS J17210823+5342419
	kA2 hA5: V: SrEuSiCr
	CP2 star



	




	1546648032878846336
	2MASS J12085992+4939011
	kA2 hA7 mA5 V
	Metal-weak



	1523216134417639040
	2MASS J13131880+3902083
	kA0 hA1 mA0 V
	Metal-weak



	1525084891867813888
	2MASS J13252247+4054077
	kA2 hA7 mA2 V (Sr)
	Metal-weak



	1238987465193757440
	2MASS J14244070+1839433
	kA2 hA5 mA3 V
	Metal-weak



	1311569698078118656
	2MASS J16481749+3028305
	kA2 hA4 mA3 V
	Metal-weak



	1337578198956516736
	2MASS J17042374+3301299
	kA3 hA5 mA2 V
	Metal-weak



	4574899937071889408
	2MASS J17053507+2721043
	kA2 hA7 mA5 V (Sr)
	Metal-weak



	




	1427740179658449536
	2MASS J16093537+5209099
	F0 V
	Non-CP star



	1419489096510038272
	2MASS J17175123+5354043
	F0: V:
	Non-CP star?





      

      
Notes. Stars are ordered first by type and then by increasing right ascension. The classification for Gaia DR3 3907547639444408064 was adopted from Hümmerich et al. (2020).

(a) Spectral type from Hümmerich et al. (2020).




    

  
    
      Fig. 2. 

      
        [image: thumbnail]
      

      
        Spectra of two halo CP2 stars in comparison to the A5 V and A7 V standard stars from the libr18_225 library. Some prominent lines of interest are identified; lines relevant to the classification of CP2 stars are highlighted in red. There are strong Eu II features in the CP2 stars.

      

    

  
    
      Fig. 3. 

      
        [image: thumbnail]
      

      
        Toomre diagram of stars spanning spectral classes from B5 to A5 with reliable astrometry and radial velocity from the catalog of Xiang et al. (2022). Blue points correspond to the halo CP2 stars identified in the SDSS data and the red data point corresponds to the CP2 star identified in the LAMOST data.

      

    

  
    
      Table 4. 

      Positions and kinematical properties of the halo CP stars.

      
        


	GDR3 source_id
	X
	Y
	Z
	VX
	VY
	VZ
	tcross



	
	(kpc)
	(kpc)
	(kpc)
	(km s−1)
	(km s−1)
	(km s−1)
	(Myr)





	676074826449368704
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	629949175496488704
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	3904797657784182784
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	3907547639444408064
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	3675859515607921664
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	1419257997205516416
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      Fig. A.1. 

      
        [image: thumbnail]
      

      
        Fourier spectra of the five photometrically variable CP2 stars. The data source (ZTF or ATLAS) is indicated in the upper right corner of each panel. In the case of Gaia DR3 3907547639444408064, the highest peak corresponds to half the true rotational period. For all other objects, the rotational periods correspond to the highest peaks (indicated by the red arrow in each panel).

      

    

  
    
      Fig. A.2. 

      
        [image: thumbnail]
      

      
        Phased light curves of the five photometrically variable CP2 stars. The data source (ZTF or ATLAS) is indicated in the upper right corner of each panel. The red and green dots denote ZTF r and g band data, respectively. The orange and blue dots denote ATLAS o and c band data, respectively. The adopted rotational periods are also indicated.

      

    

  
    
      Fig. B.1. 
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        Same as Fig. 4, but for Gaia DR3 676074826449368704.

      

    

  
    
      Fig. B.2. 

      
        [image: thumbnail]
      

      
        Same as Fig. 4, but for Gaia DR3 629949175496488704.

      

    

  
    
      Fig. B.4. 
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        Same as Fig. 4, but for Gaia DR3 3675859515607921664.

      

    

  
    
      Fig. B.5. 
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        Same as Fig. 4, but for Gaia DR3 1419257997205516416.
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