
    Table 1. 

Selected targets.




	RA
	Dec
	Alias
	z
	F5
	F[0.3−10]
	ΓX
	LX
	mR
	[image: equation]
	



	
	
	
	
	Jy
	cgs
	
	erg s−1
	
	M⊙
	





	01 26 42
	+25 59 01
	PKS 0123+25
	2.358
	1.4
	2.5e−12
	1.4
	5.2e46
	17.8
	1.8e9
	



	02 29 28
	−36 43 56
	PKS 0227 − 369
	2.115
	0.4
	1.3e−12
	1.4
	2.2e46
	19.0
	–
	



	05 01 12
	−01 59 14
	TXS 0458 − 020
	2.291
	3.3
	1.4e−12
	1.5
	3.1e46
	19.0
	4.6e8
	






Notes. The table lists: coordinates (J2000), alias, redshift z, radio flux at 5 GHz; X-ray flux in the 0.3–10 keV band; X-ray photon spectral index; K-corrected 0.3–10 keV luminosity; R magnitude; virial black hole mass. The virial black hole masses are respectively from: Kelly & Bechtold (2007), Shaw et al. (2012), Fan & Cao (2004), Shen et al. (2011).




  
    Table 2. 

Parameters of the X-ray spectral analysis of the NuSTAR data.




	PKS 0123+25



	




	Date
	Γ
	F3−5 kev
	F5−10 kev
	F10−30 kev
	χ2/d.o.f.



	
	
	erg cm−2 s−1
	erg cm−2 s−1
	erg cm−2 s−1
	





	2018 Jan 03
	[image: equation]
	4.7 × 10−13
	7.7 × 10−13
	1.6 × 10−12
	13.3/30



	




	PKS 0227–369



	




	2017 Aug 10
	[image: equation]
	9.6 × 10−14
	1.9 × 10−13
	5.5 × 10−13
	3.5/10



	




	TXS 0458–020



	




	2018 Apr 26
	[image: equation]
	8.3 × 10−13
	1.4 × 10−12
	3.0 × 10−12
	57.2/55






Notes. The errors are at 90% level of confidence for one parameter of interest. Fluxes are corrected for Galactic absorption.




  
    
      Fig. 2. 

      
        [image: thumbnail]
      

      
Lines resulting from the modeling assuming that there is no torus, and assuming both a small Rdiss(=2.25 × 1017 cm) and a large Rdiss(=3.6 × 1018 cm). Parameters are listed in Table 4. If we fit the high-energy emission, the model underproduces the near-IR flux. The long dashed line corresponds to the first- and the second-order Compton SSC contributions.



    

  
    
      Fig. 3. 

      
        [image: thumbnail]
      

      
Comparison between the best models assuming ψ = 0.1 = 5.7° and ψ = 0.023 = 1.3°, as labeled. The long-dashed lines are the SSC contribution. Parameters are listed in Table 4.



    

  
    Table 4. 

Parameters for the models shown in Figs. 1, 2, 3, 4, and 6.




	Source
	z
	[image: equation]
	Ld
	LT/Ld
	Rdiss
	RBLR
	RT
	P′inj



	
	
	M⊙
	1045 erg s−1
	
	1015 cm
	1015 cm
	1015 cm
	1045 erg s−1





	PKS 0123+25
	2.358
	1.5e9
	58.5
	0.3
	270
	764
	3.1e4
	0.017



	PKS 0123+25 no torus
	2.358
	1.5e9
	58.5
	0
	225
	764
	–
	0.012



	PKS 0123+25 no torus
	2.358
	1.5e9
	58.5
	0
	3.6e3
	764
	–
	0.3



	PKS 0123+25 (ψ = 1.3 ° )
	2.358
	1.5e9
	58.5
	0.3
	540
	764
	3.1e4
	0.025



	PKS 0227 − 369 new
	2.115
	2e9
	18.2
	0.5
	660
	427
	5.6e3
	0.011



	PKS 0227 − 369 old
	2.115
	2e9
	18.2
	0.5
	480
	427
	5.6e3
	0.045



	TXS 0458 − 020 new
	2.291
	8e8
	10.4
	0.5
	144
	322
	2.7e3
	0.11



	TXS 0458 − 020 quiesc.
	2.291
	8e8
	10.4
	0.5
	132
	322
	2.7e3
	0.025



	TXS 0458 − 020 “flare”
	2.291
	8e8
	10.4
	0.5
	192
	322
	2.7e3
	0.35



	TXS 0458 − 020 (Γ = 7)
	2.291
	8e8
	10.4
	0.5
	192
	322
	2.7e3
	0.25






Notes. For the BLR we always assumed LBLR = 0.1Ld. For all models we assumed ψ = 0.1 = 5.7°, unless otherwise noted. For a simple geometry (a spherical torus surrounding the disk), the ratio LT/Ld corresponds to the aperture angle θT of the torus (the angle between the normal to the disk and the border of the torus): LT/Ld = cos2θT. A ratio LT/Ld = 0.3 gives θT = 57°, while LT/Ld = 0.5 gives θT = 45°.




  
    Table 4. 

continued.




	Source
	B
	Γ
	θv
	γb
	γmax
	s1
	s2
	γpeak
	logPr
	logPjet



	
	G
	
	deg
	
	
	
	
	
	
	





	PKS 0123+25
	6.0
	11
	3
	400
	5e3
	1.5
	4
	98
	45.6
	47.2



	PKS 0123+25 no torus
	6.6
	12
	3
	1e3
	5e3
	1.9
	4.4
	73
	45.5
	47.4



	PKS 0123+25 no torus
	0.036
	22
	2
	200
	5e3
	1.9
	4.4
	181
	45.5
	49.5



	PKS 0123+25 (ψ = 1.3 ° )
	6.7
	11
	3
	550
	5e3
	1.9
	4.3
	54
	45.6
	47.7



	PKS 0227 − 369 new
	0.9
	13
	3
	600
	5e3
	1
	3.1
	305
	45.6
	46.5



	PKS 0227 − 369 old
	1.3
	13
	3
	250
	5e3
	0
	3
	181
	46.3
	46.9



	TXS 0458 − 020 new
	3.2
	14
	3
	300
	4e3
	−1
	2.5
	317
	46.8
	47.3



	TXS 0458 − 020 quiesc.
	8.1
	13
	3
	190
	3e3
	0.7
	3
	116
	46.0
	47.1



	TXS 0458 − 020 “flare”
	2.5
	18
	3
	200
	4e3
	−1
	3
	170
	47.5
	48.2



	TXS 0458 − 020 (Γ = 7)
	1.7
	7
	3
	800
	7e3
	−1
	2.5
	824
	46.5
	47.0






Notes. Luminosities are in units of erg s−1.




  
    
      Fig. 5. 

      
        [image: thumbnail]
      

      
γ-ray light curve of TXS 0458–02. Blue triangles are 95% upper limits, calculated assuming a power law with photon spectral index Γ = 2. The dashed vertical line corresponds to the NuSTAR observation epoch, when the source was in a very high γ-ray state.



    

  
    
      Fig. 7. 

      
        [image: thumbnail]
      

      
Comparison of the models adopting Γ = 14 and Γ = 7, as labeled. Parameters are listed in Table 4. The model with Γ = 7 slightly underestimates the NuSTAR data.



    

  
    Table 5. 

Entire sample of z >  2 blazars observed by NuSTAR.




	Name
	z
	Ref.





	S5 0014+81
	3.366
	S16, B18



	PKS 0123+25
	2.358
	This paper



	B0222+185
	2.690
	S16, B18



	PKS 0227–369
	2.115
	This paper



	TXS 0322+222
	2.066
	M17



	PKS 0446+11
	2.15
	M17



	PKS 0451–28
	2.564
	M17



	TXS 0458–020
	2.291
	This paper



	S5 0836+710
	2.172
	T15, P15, B18



	B2 1023+25
	5.3
	S13



	PKS 2149–306
	2.345
	T15, D16, B18






References. S16: Sbarrato et al. (2016); B18: Bhatta et al. (2018); S16: Sbarrato et al. (2016); M17: Marcotulli et al. (2017); T15: Tagliaferri et al. (2015); P15: Paliya (2015); S13: Sbarrato et al. (2013); D16: D’Ammando & Orienti (2016).




  
    
      Fig. 8. 

      
        [image: thumbnail]
      

      
SED of all 11 blazars at z >  2 observed so far by NuSTAR. It can be noted that (1) the synchrotron hump is remarkably similar; (2) for several sources the accretion disk sticks out in the optical-UV band; (3) 0014+813 has an exceptionally powerful accretion disk; and (4) the X-ray and γ-ray emission is more dispersed and variable.



    

  
    
      Fig. 10. 

      
        [image: thumbnail]
      

      
Distance Rdiss at which most of the luminosity is produced as a function of the size of the broad-line region, RBLR. Blue (“BL Lacs”, but with broad emission lines; see text) and red (FSRQ) data points are from Ghisellini et al. (2014). Green diamonds are our NuSTAR blazars. Different states of the same source are connected by a segment. For about 12% of all sources the dissipation region is located beyond the BLR (Rdiss >  RBLR).



    

  
    
      Fig. 11. 

      
        [image: thumbnail]
      

      
Ratio Rdiss/RBLR as a function of the black hole mass. Blue (“BL Lacs”) and red (FSRQ) from Ghisellini et al. (2014). Green diamonds are our NuSTAR blazars. Different states of the same source are connected by a segment.



    

  
    
      Fig. 12. 

      
        [image: thumbnail]
      

      
Random Lorentz factor of the electrons emitting at the synchrotron and IC peaks vs the radiation+magnetic energy density as measured in the comoving frame. Grey filled circles: sources studied in Celotti & Ghisellini (2008); empty red circles and blue circles: FSRQs and “BL Lacs” from Ghisellini et al. (2014); green diamonds: the sample of z >  2 blazars observed by NuSTAR. Segments connect different states of the same source.



    

  
    
      Fig. 13. 

      
        [image: thumbnail]
      

      
Jet power as a function of disk luminosity of FSRQs (red) and “BL Lacs” (blue) considered in Ghisellini et al. (2014) compared with the NuSTAR blazars considered here. We also show the blazars with z >  4 and z >  5, considered in Sbarrato et al. (2016) and in Ghisellini et al. (2015). Segments connect different states of the same source. The NuSTAR blazars are among the most powerful, both in terms of their disk luminosity and jet power, with PKS 0836+710 having the most powerful jet, and S5 0014+81 having the most powerful accretion disk. We note that the BL Lacs shown here were the only BL Lacs observed by Sbarrato et al. (2013) with broad emission lines. They must be considered the low disk luminosity tail of FSRQ.
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