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https://openuniverse.asi.it/OU4Blazars/oublazars_swift_spectra_v1.0.fits.gz
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80%

𝜈𝑓(𝜈)

𝜈𝑓(𝜈)

Figure 2.3: The normalised distributions of best-fit Cstat statistics divided by the number of degrees of 

freedom (Cstat/d.o.f.) for the power-law and log-parabola models for the case of the blazar Mrk 421. The 

log-parabola model gives systematically lower Cstat/d.o.f. values, implying that this model is clearly a better 

representation of the data for this blazar. 
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1.35 × 1047 erg s−1 𝐿𝛾 = 2.13 × 1048 erg s−1

𝛾 𝜌 = 0.8

UV

𝛾

UV

𝛾

𝛾

𝜌 = 0.8
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𝑧 = 1.037

8.5 × 108 M⊙ 𝛾

𝛾 (2.4 ± 0.5) × 10−7 photon cm−2 s−1

𝛾

𝛾 (3.55 ± 0.55) ×

10−5 photon cm−2 s−1 𝛾

𝛾

𝛾
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𝛾

 

𝛾

𝛾
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12∘

> 0 == 1

> 90∘ 𝛾

12∘ 12∘ + 5∘

12∘

𝛾

𝛾

𝛾
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𝛾

0.5 counts s−1
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𝐸(𝐵 − 𝑉)

 

𝛾

10−7 photon cm−2 s−1 𝐹𝛾 > 15 × 𝐹𝛾,min

(2.55 ±

0.62) × 10−6 photon cm−2 s−1

 

http://irsa.ipac.caltech.edu/applications/DUST/
https://asas-sn.osu.edu/
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𝛾

> 166.3 𝛾

U

10−5 photon cm−2 s−1

(2.64 ± 0.60) × 10−5 photon cm−2 s−1
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𝛾 10−5 photon cm−2 s−1

≃ 1137

𝛾 𝛾

𝛾

Γ𝛾 = 1.52 ± 0.12 𝛾

(1.02 ± 0.20) × 10−5 photon cm−2 s−1

(∼ 2.3)

(< 1.9) HE

𝛾

10−5 photon cm−2 s−1

𝛾 X X

𝐹𝑋−𝑟𝑎𝑦[2 − 10keV] = (5.77 ± 0.63) × 10−11 erg cm−2 s−1

(4.46 ± 0.02) ×

10−11 erg cm−2 s−1

𝐹𝑋−𝑟𝑎𝑦[2 − 10keV] = (5.30 ± 0.47) × 10−11 erg cm−2 s−1 X

(9.04 ± 0.05) × 10−11 erg cm−2 s−1

1.25 ± 0.08 1.30 ± 0.01

𝛾
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𝛾

𝛾 10−5 photon cm−2 s−1

10−11 erg cm−2 s−1 (6.38 ± 0.19) × 10−10 erg cm−2 s−1

10−10 erg cm−2 s−1
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𝛾

1017

𝐵 Γ𝑗𝑒𝑡

𝜃 𝜃

Γ𝑗𝑒𝑡 = 𝛿

𝑁(𝛾e) = 𝑁0𝛾e
−𝑝Exp (−𝛾e/𝛾cut),  𝛾e > 𝛾min

𝛾𝑐𝑢𝑡 𝛾min

𝑝 𝑁0

𝑈e = 𝑚e𝑐∫ 𝛾e𝑁(𝛾e)𝑑𝛾e
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𝛾

𝑅BLR = 6.73 × 1017 cm 𝐿BLR =

4.14 × 1045 erg s−1

𝑅𝑖𝑛,𝐵𝐿𝑅 = 0.9 × 𝑅BLR = 6.06 × 1017 cm

𝑅𝑜𝑢𝑡,𝐵𝐿𝑅 = 1.2 × 𝑅BLR = 8.08 × 1017 cm 10%

𝐿𝑑𝑖𝑠𝑐 = 4.14 × 1046 erg s−1.

𝑝 = 1.61

𝛾min = 51.3 𝛾𝑐𝑢𝑡 = 685.6

𝐵 = 4.43 G 1016

1022

𝛾

𝛾

𝑅 = 2.03 × 1015  cm  𝛿 = 29.8
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X 𝛾

𝛾
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𝛾

𝛾 𝛾

8.50 × 1046  erg s−1 7.55 × 1050 erg s−1

𝛾

𝛾

X V

𝛾

𝛾

𝛾

V X V

R 𝛾

> 0.79
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𝛾

X 𝛾 V X V
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𝛾

𝛾

(𝛾𝑐𝑢𝑡)

𝑝 𝛾𝑐𝑢𝑡

𝑝 𝛾 𝛾

∼ 1014

10−12 erg cm−2 s−1 ∼ 10−10 erg cm−2 s−1

∼ 6.86 × 10−11 erg cm−2 s−1
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𝛾 𝛾

𝛾

𝑝 𝛾𝑐𝑢𝑡

58

𝑝 = 1.87 𝛾𝑐𝑢𝑡 = 306.4
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> 2

 (𝛿 = 29.4)

 

 𝑝 = 1.80 𝛾𝑐𝑢𝑡 = 1.10 × 104

𝛾



 

82 
 

𝑝, 𝛾min, 𝛾cut , 𝐵, 𝐿e 𝐿B

𝑝 = 1.17 − 3.25

p𝑚𝑒𝑎𝑛 = 2.08 𝛾

𝛾

𝛾

𝑝 < 2.0

𝛾min 𝛾cut 

𝛾min,mean  = 104.6 𝛾cut,mean  =

905.1 𝛾cut (1.60 − 48.16) × 102
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ν𝑝𝑒𝑎𝑘 𝑝

𝐵 = 1.66 𝐵 = 13.69 

B𝑚𝑒𝑎𝑛 = 5.96 

𝛿

𝛿 𝛾

𝛿 = 47.2 𝛾
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𝛿

𝛾 𝛿

𝑝 = 2.51 ± 0.11 𝛾cut  = 1311.1 ± 195 𝐵 = 5.40 ± 0.13

𝛿 = 10

𝑝 = 1.81 ± 0.09,  𝛾cut = 724.1 ± 78, 𝐵 = 8.24 ± 0.18 𝛿 = 30
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(𝑝 < 2.0) 𝛾e > 103

𝛾cut

𝛾cut

𝑡inj

(3/4𝑐𝜎T
𝑈tot

𝑚𝑒𝑐2
𝛾2 𝑈tot

BLR

𝑈tot 𝑈tot = 𝑈B + 𝑈SSC + 𝑈EIC

𝑝 = 1.25

 𝛿 = 24.2

𝛾e = 104 𝑡syn,cool = 4 × 103
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𝐿e =

1.74 × 1045 erg s−1 2.38 × 1015

≃ 2.6 × 103
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1.5 × 103

1012

𝛾



 

88 
 

(𝐿e)

(𝐿B) 𝐿𝑒 = 𝜋𝑐𝑅𝑏
2Γ2𝑈𝑒

𝐿𝐵 = 𝜋𝑐𝑅𝑏
2Γ2𝑈𝐵 𝐿𝑒 𝐿𝐵

7.81 × 1044 erg s−1 2.07 × 1045 erg s−1 𝐿𝐵

2.51 × 1043 − 3.48 × 1046 erg  s−1 𝐿𝑒 1.20 × 1044 −

4.21 × 1045 erg s−1 𝐿𝐵

𝛾

𝛿 𝐿𝑒 𝐿𝐵

𝐿𝑒/𝐿𝐵 < 1

𝑁𝑝/𝑁𝑒 ≃ 0.1

𝐿kin = 𝐿𝑒 + 𝐿𝐵 + L𝑝,𝑐𝑜𝑙𝑑 4.64 × 1044 erg s−1 3.71 ×

1046 erg s−1 8.5 × 108 M⊙

≃ 1.1 × 1047 erg s−1

 

𝛾

𝛾
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𝛾

𝛾

𝛾𝑐𝑢𝑡 = (1 − 4) × 103
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𝛾 (HE > 100MeV)

𝛾

𝛾

𝑧 = 4.1

> 109𝑀⊙

𝛾

𝑧 = 3.104

L𝑥−𝑟𝑎𝑦 = 1047 erg s−1

𝛾
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𝑁H =

2.22 × 1020 cm−2

Γ

𝐹 = (3.01 − 4.58) × 10−12 erg cm−2 s−1

< 1.3 𝑣𝐹𝑣
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𝚪𝒂 𝐅𝐥𝐮𝐱𝐛 𝑪𝒔𝒕𝒂𝒕(𝒅. 𝒐. 𝒇. )

𝟎𝟎𝟎𝟑𝟎𝟖𝟏𝟔𝟎𝟎𝟏 𝑂𝑐𝑡 27, 2006 3040 1.09 ±  0.17 4.18 ±  0.74 1.07 (156) 

𝟎𝟎𝟎𝟑𝟎𝟖𝟏𝟔𝟎𝟎𝟑 𝑂𝑐𝑡 30, 2006 3894 1.33 ±  0.13 4.09 ±  0.55 1.12 (197) 

𝟎𝟎𝟎𝟑𝟎𝟖𝟏𝟔𝟎𝟎𝟒 𝑂𝑐𝑡 31, 2006 4425 1.27 ±  0.14 3.62 ±  0.50 0.97 (201) 

𝟎𝟎𝟎𝟑𝟎𝟖𝟏𝟔𝟎𝟎𝟓 𝐹𝑒𝑏 10, 2008 6708 1.10 ±  0.11 4.58 ±  0.42 1.23 (278) 

𝟎𝟎𝟎𝟑𝟎𝟖𝟏𝟔𝟎𝟎𝟔 𝐹𝑒𝑏 12, 2008 5274 1.01 ±  0.13 4.14 ±  0.57 1.11 (226) 

𝟎𝟎𝟎𝟑𝟎𝟖𝟏𝟔𝟎𝟎𝟕 𝐹𝑒𝑏 14, 2008 4822 1.11 ±  0.13 4.16 ±  0.57 1.14 (215) 

𝟎𝟎𝟎𝟑𝟎𝟖𝟏𝟔𝟎𝟎𝟖 𝑂𝑐𝑡 07, 2008 1593 1.04 ±  0.29 3.29 ±  0.98 0.68 (65) 

𝟎𝟎𝟎𝟑𝟎𝟖𝟏𝟔𝟎𝟎𝟗 𝑀𝑎𝑟 12, 2010 1076 1.00 ±  0.34 3.82 ±  1.34 0.91 (51) 

𝟎𝟎𝟎𝟑𝟎𝟖𝟏𝟔𝟎𝟏𝟎 𝑀𝑎𝑟 12, 2010 2018 0.93 ±  0.32 2.07 ±  0.69 1.28 (49) 

𝟎𝟎𝟎𝟑𝟎𝟖𝟏𝟔𝟎𝟏𝟐 𝑆𝑒𝑝 06, 2011 3931 1.06 ±  0.18 3.01 ±  0.57 0.86 (135) 

𝟎𝟎𝟎𝟑𝟓𝟐𝟒𝟎𝟎𝟎𝟏 𝑁𝑜𝑣 23, 2005 9038 1.17 ±  0.10 3.51 ±  0.37 0.87 (306) 

𝟎𝟎𝟎𝟑𝟓𝟐𝟒𝟎𝟎𝟎𝟐 𝐷𝑒𝑐 8, 2005 14750 1.13 ±  0.08 3.84 ±  0.40 1.08 (407) 

𝟎𝟎𝟎𝟑𝟔𝟕𝟖𝟑𝟎𝟎𝟏 𝑀𝑎𝑦 17, 2007 5414 1.32 ±  0.11 4.20 ±  0.48 1.12 (257) 

𝟎𝟎𝟎𝟑𝟔𝟕𝟖𝟑𝟎𝟎𝟐 𝑀𝑎𝑦 10, 2017 1933 1.28 ±  0.20 4.28 ±  0.87 1.09 (116) 

𝟎𝟎𝟎𝟑𝟔𝟕𝟖𝟑𝟎𝟎𝟑 𝑀𝑎𝑦 12, 2017 2238 1.03 ±  0.19 4.52 ±  0.91 0.98 (123) 

𝐒𝐰𝐢𝐟𝐭 𝐔𝐕𝐎𝐓

 U W1 M2 B V 

𝟎𝟎𝟎𝟑𝟎𝟖𝟏𝟔𝟎𝟎𝟖 20.8 ±  1.2 21.5 ±  1.8 21.9 ±  4.4 19.7 ±  0.4 19.3 ±  0.6 

𝟎𝟎𝟎𝟑𝟎𝟖𝟏𝟔𝟎𝟎𝟗 21.0 ±  1.0 20.2 ±  0.5 21.0 ±  0.9 20.0 ± 0.3 18.7 ±  0.3 

𝟎𝟎𝟎𝟑𝟓𝟐𝟒𝟎𝟎𝟎𝟐 20.8 ±  0.1 22.0 ±  2.1 21.3 ±  1.1 19.5 ±  0.3 18.8 ±  0.3 

> 100

1.03 ± 0.19
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𝐸(𝐵 − 𝑉)

𝛾

12∘ 𝛾

16.9∘ × 16.9∘

0.1∘ × 0.1∘

𝛾

𝛾

 

https://irsa.ipac.caltech.edu/applications/DUST/


 

94 
 

𝛾

𝛼 = 2.70 ± 0.03 𝛽 =

0.09 ± 0.03 𝐹𝛾 = (4.19 ± 0.15) ⋅

10−8 photon  cm−2 s−1 𝑇𝑆 𝑇𝑆 = 2(log 𝐿 − log 𝐿0) 𝐿 𝐿0

𝑇𝑆 = 1824.5

a ≈ 42.7𝜎 𝛾

𝑧 = 3.1

𝐹𝛾 = (4.40 ± 0.19) × 10−8 photon cm−2 s−1 Γ = 2.73 ± 0.03

𝛾
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𝑇𝑆 < 16

(6.23 ± 0.56) ⋅ 10−7 photon cm−2 s−1
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𝛾

10−7 photon cm−2 s−1

(2.32 ± 0.19) ⋅ 10−7photon cm−2 s−1

> 2.5 𝛾

 

𝛾

X

𝛾

𝛾
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Γ𝑗𝑒𝑡

𝛿 = Γ𝑗𝑒𝑡(1 − 𝛽cos 𝜃)−1 𝜃

𝛿 = 20

𝐵

𝑁𝑒(𝛾𝑒) = 𝑁0(𝛾𝑒)−𝛼 exp [−
𝛾𝑒

𝛾𝑐𝑢𝑡

]                                                          

𝛾min 𝛾max 𝑁0 𝑈𝑒

𝑢𝐵𝐿𝑅 =

𝜏L𝑑𝑖𝑠𝑐/4𝜋𝑅𝐵𝐿𝑅
2 L𝑑𝑖𝑠𝑐

(𝜏 = 0.1) (𝑅𝐵𝐿𝑅 𝑅𝐵𝐿𝑅 =

1017(L𝑑𝑖𝑠𝑐/1045) cm

𝑅 ≤ 𝛿𝑐𝑡/(1 + 𝑧) = 6.3 ⋅ 1016 cm
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𝛼 = 1.48

𝛾𝑐𝑢𝑡 =

5138.4

𝛾min = 7.34 𝐵 = 44.8 mG

𝑈𝐵 = 8.0 ⋅ 10−5 erg cm−3

𝐿𝐵 = 𝜋𝑐𝑅𝑏
2Γ2𝑈𝐵

𝐿𝑒 = 𝜋𝑐𝑅𝑏
2Γ2𝑈𝑒

1.05 ⋅ 1046 erg s−1

4.7 ⋅ 1046 erg s−1

𝛾

γ𝑐𝑢𝑡 = 694.6

𝛼 = 1.95

X

𝛾 𝛾

𝐵 = 0.81 

 

https://jetset.readthedocs.io/en/latest/
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𝑈𝑒/𝑈𝐵 = 28

𝑈𝑒/𝑈𝐵 = 1

1.55 ⋅ 1045 erg s−1 5.51 ⋅ 1043 erg s−1

 

𝛾 (𝑧 = 3.1)

𝐹𝑥−𝑟𝑎𝑦 = (3.01 − 4.58) ⋅ 10−12 erg cm−2 s−1

Γ𝑥−𝑟𝑎𝑦 ≤ 1.3

𝛾

≈ 10−12 erg cm−2 s−1

𝛾 𝛾

𝛼 = 2.70 ± 0.0  𝛽 = 0.09 ± 0.03 𝐹𝛾 = (4.19 ± 0.15) ×

10−8 photon cm−2 𝑠−1 𝛾

(6.23 ± 0.56) ⋅ 10−7 photon cm−2 s−1

2.53 ± 0.09

𝐿𝛾 = 1.44 ⋅ 1048 erg s−1 𝐿𝛾 = 2.46 ⋅ 1049 erg s−1

𝛿 = 20 𝛾

𝐿𝑒𝑚,𝛾 = 𝐿𝛾/2𝛿2 = 1.8 ⋅ 1045 erg s−1 𝐿𝑒𝑚,𝛾 = 3.1 ⋅

1046 erg s−1
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𝛼 = 1.48 𝛾𝑐𝑢𝑡 =

5138.4

𝑈𝑒/𝑈𝐵 = 2.4 ⋅ 104

≈ 1046  erg s−1

𝛼 = 1.95 𝛾𝑐𝑢𝑡 = 694.6 𝑈𝑒/𝑈𝐵 =

28

≈ 1.60 ⋅ 1045 erg s−1

𝛾

(> 100)

(𝑧 > 2.0) 𝛾
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