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(4 BRR XA FHIE PO AERX 4 F0 )M 510006)
G EEEFFRAXNNEEAE LR E )M 510006)

FHZE R RAK(BL Lacertac object, BL Lac)f—JSRrik BTSSR R A%, 2B H B3 ((00IIRFAE, 4 e

Ak, PREE. EdIEE. ST S HERE

R A8, BN L DN AP T RE R WAL RN A SR, T ARALE

W5 AL N R 3 A %2 15 81 K (Doppler factor). %581 FH BT 7 ##BL LaclH4m S 3 FIAAE Rp . 2k
FBL LacfFanaroff-Riley type I/Fanaroff-Riley type IT (G)f4—#i% B, $2HBL LaclIAFME S 540
B e BB R% 5FRI/FRID (G) IR S5 2B K 5 AA e, HEEH T HBL LacK A5 254
B0 5. 1207 R B 2 35 8 K7 5 50 N6 2 38 3R 7 LU B R I AR S, 13 B 2 ik B Aty

HBL LacZE#H 717k T 5.

X BREXE: L@, E&: B, 2R BENLB, ER: BR

FESES: P157; CRAARIRED: A

1 38

58 2 R (active galactic nucleus, AGN)J&
— RN R &R, H X R I RIS S I 5 .
BT FT 2 IR 0 A Jo RT DA < SRVIR 4- R A  - Te
WA R RS AR A (blazar) 2 AGN T2
—, BT I AR S IR s e R, P
AR mimAR. HEZ S RIS S A
BB 4 S S50 AR R AN T8, — O G
HL K B R (Flat Spectrum Radio Quasar, FSRQ),
HRH RS TR T5 Ay B — R NIE R Rk
(BL Lacertae object, BL Lac), & £k 1518 %
FE/NF5 AR 112 A S W R A I A A A
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aBliH g = 2 + ad3 HIRE R BROR W I 5% SR I
T OL(CH T AR T X0 A SCEOR R H g AU 1S
R B, o NREIGIRE, MERE(F,) 56
EFR () RRNE, o v, v AR 137151 L%
IR (0) 22 — N EZE MW E, Pk T BRI AR
7] £ (0) FIBE L B AH 8 PR TR BE(B): 6 = 1/T(1 —
Beosh), HAFT = 1//1— 32; i ToMBE LM
Wk B AS, 288 K7 oiE BRI,
HAglal G T 9 18, 16-18),

*H X BB ERE ST E (U2031201. 11733001), FHEH EFR A2 At OR22 im0 H (EFH462020]165), HEE AR L
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b 5 #A

S LR R (radio galaxy) 2 AGNI 1R —.
TE19744F, Fanaraoff Al Riley /T 40 7 5% XU 7Y &
H R IO AR S L R INTE S 5 178 MHZAL
JE o3 A BEAT &I 432 5178 MHz 51 H 96 B L7s vy
<2 x 105 W - Hz™ - so— 50 B 10 253 0 B S5
HLAE R PTG LR &R (Fanaroff-Riley type 1),
TERLI b2 3R A8 () WG e, LT i K R
g5 R LM IR 225 5178 MHz ) 5 H 96 FE Ly wimy
> 2 x 102 W - Hz™' - s 55 5 i 5 3ok 1 714 )
HE KRNI ST B2 R (Fanaroff-Riley type 1),
AT I G RE R TR T 3B, HLA v B AR 4 1
WA MRS FRID G243 B e S 14 5, FRITA]
A5 MR T28: —BFOAFRIL (G), BEATRG
Ol AT R RO FORIE; 5 — KR
NFRIL (Q), ‘BATTHIEE G BT R E ARG
FeiE Y22 S5 e R R O A% X R S TR R A7 2w
I EZmA 2324 Arshakian® ANWSCAE T 2005 L E
FFEA 5 15 GH2 A% X (195100 Ak 2% 48 St 4L
I AT 00, KIPIE VIO, 1R B E R
FA) 6 2 8 B 52 B AR R ME B 0 52 M 23], Verdoes
Kleijn&§ AN 73047 7214 AEF RIS HL AN 4% X
TR, I AN B R S AR R A oM, B
ATRTREAR B T2 & P S i [F) 20 4 5 241,

VF 2 238 1 1 B 90 0 AR A SR F B R IR
PR IE AT HEESS. ERSTE. T EE R
B, $R HFRIZBL LacH 1] B8 [ BHA (parent
population), B 4FRIMIMTJLHE 7] W01 & B =30
BL Lac, FRIZFSRQ#H: 1] B 1) BEAA, B MFRILHY
5 45 [ WL & If R A FSRQZ 3 257261 ik,
% 2 R BUFRITH A #8730 R0 44 5T A1BL
LacAHALL, #& H B FRIIN iZ 04 M NBL LactbRfA
1) — 3 4316, 22, 27300 i Falomo A AE FH G ) oK 2%
B B R 52BL Lacl 77 3 2 R AT 65 m BN
ST, KIBL LackE A3 32 B R FYHRENT
FRIMFRITA G 2 18], 4 HFRITA A G B ABL
Lac KA BEAR 1) —HB 3B, XieZF 22, Fan%527 43 51
FESGAFNLL A1 B 408 PR A2 55 58 R0 BL Lac,
FRIMIFRIL (G)) 4t — AL 3E47 3 i, K FRIL
(G)a 2 43 A 5BL LacIFRIF G 20 B 0 A 745 &
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SR H 4, N3 HBL Lac S5FRIf) 45— f& B w]
DARE & FIFRIT (G)IXFKRAE. Yeib AU H2971BL
LacH1128NFRI/FRIT (G){) % fL5 GHzAE J& )t &
¥z, 1@ A# H Wilcoxon rank-sum Al Kolmogorov-
Smirnov4t it 771K L FFBL Lac. FRIFIFRII (G)
Se[fl— KRR Zeng®E Nl it 43 H11774BL Lac
DL TAANFRI/FRIL (G) X B ZE fE i FR 4, < I
7T4NFRI/FRIIL (G)F1177BL Lacif) ¥ 5 4E & 1 45
AL, tAE 56 (Student’s t test, & —F G 71E)
(12 B L FFFRIT (G) 8124 % FE WBL LackH &
[y — 53 281,

A T8 7 [ RS2, BL LacXi I 21 /56 2445
SRR TS 28N AT IOR; FRI/FRIT (G) FIWEAR T ]
BNyt B W, WA BOR S, e AR
SRINANESE B #BL LacKIFRI/FRII (G)#
WA A — 8 R AR6: 22, 27301 9162 BL LacHl1%2
S5 F R R TR LN B 10 ' 2 A 22 e T R 2
BIPR - B it . TRl e A AR T g — A R R
LW AABL Lac5FRI/FRIT (G)I W20 B, 42 H
—FERAGHBL Lackt % 2 S #H 1. A
SERIHNR: 552795 NBL LacfIFRI/FRII (G)FEA
ik 3 2 HHE AR DT, B84, 50

Bt 6 2.

2 MK

MXieZE22l, i B 1 2B Véron-Cetty &
Véron®2, Zirbel & Baum®3 ] TAE A, ATl
#£7491BL Lacbl X954 FRI/FRII (G)EA VI
BB B2 55 (i RV R (2) B8, 4H L 085 51 4 R 1
. PRS2 BRI R A IR RS, BT UL B Y R A
H22 K, R MNASA /TPAC Extragalactic
Database (NED) 4k X 8 R A4 AL 5 5 VI B
BRI O, AR TS OO VR A5 ek 2 R T D
KA R AR S R EHPY, L HBL Lacf 40
¥z € [0.027,5.03], *F¥I{H N<zpL> = 0.461 +
0.496; 4911BL LacFf A< ()20 73 A i E 1458 ¢4 X
R, IWEITRT L, AHEAE i i K4 BL Lac
MRz < 1, K RITAE R.
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# 1 BL Lac. FRIFIFRII (G)HIREAR5]
Table 1 An example sample of BL Lac, FRI and FRII (G)

Name C z my Refs. (g1 =3+ ) (g2 =2+ a)
(1) (2) ®3) (4) () (6) (7)
SDSS J00019-1031 B 0.252 19.21 VC10 0.85 0.80
RXS J00031-1805 B 0.054 13.28 VC10 1.58 1.88
3EG J0004+2019 B 0.677 20.81 VC10 0.96 0.95
RX J00079+44711 B 0.28 18.3 VC10 1.16 1.23
MCG +00.01.036 B 0.059 15.6 VC10 0.94 0.92
MS 0011740837 B 0.162 17.5 VC10 1.13 1.18
SDSS J00176+1451 B 0.303 18.06 VC10 1.24 1.35
SDSS J00217-0900 B 0.648 19.54 VC10 1.29 1.42
RXS J00220+4-0006 B 0.306 19.63 VC10 0.84 0.78
RXS J00271-2709 B 0.14 20.3 VC10 0.46 0.35
RXS J00274+4-2607 B 0.36 19 VC10 1.08 1.11
SDSS J00286+-0035 B 0.687 19.81 VC10 1.23 1.33
1WGA J0032.5-2849 B 0.324 18.8 VC10 1.06 1.08
KUV 00311-1938 B 0.61 16.3 VC10 2.76 4.00
RXS J00352+1515 B 1.09 16.99 VC10 3.28 5.07
SDSS J00409-0915 B 5.03 22.4 VC10 1.91 2.41
0055-01 I 0.0448 14.56 Xie05
0104-+32 I 0.0167 12.15 Xie05
0123-01 I 0.018 13 Xie05
0219442 I 0.0215 15 Xie05
0043-424 I (G) 0.053 14.86 795
0106-+693 I (G) 0.06 14.52 795
0013+790 11 (Q) 0.8404 24 Xie93
0038-+328 11 (Q) 0.482 20.52 Xie93
0106+130 II (G) 0.0595 15.22 Xie93

The first column is source name (name); the second column is class (Class), where B corresponds to BL Lac, 1
corresponds to FRI, II (G) corresponds to FRII (G). The third column is redshift (z), the fourth column is apparent
magnitude of optical V band (mv); the fifth column is reference (Ref), where VC10 corresponds to data of Véron-
Cetty & Véronl*?, Xie05 corresponds to data of Xie et al.*!l, Z95 corresponds to data of Zirbel & Baum[®*!, Xie93

corresponds to data of Xie et al.[??. Please feel free to contact author to acquire whole sample data.
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055 —— FRIT (G)FIBL LacfI#$1 K55 2 K0 7 BL Laci
0.50 ac S Ve NS TN
oas "L FRIFRII(G) I 25N s FRATTFH 22 % 8l IR 1~ (6) A 415 3 1% 97 588 55
0'40> 155 DL B AR X 1838 B R 53 3744 2 i S 5 R
! USRS b 5 HAE MR o 9 R h:

.‘z; 0.30 Fob _ 5qun , (1)

Jo25}

o201 KA ZEH AT, QIS AW
oo & L3 SERBROIR T A AR 5 (g0 = 3 + ) B 3%
010} , _ N
e G K IMER (@2 = 2+ 0)1 59, e iR
0.00 P L L " iﬁ'
2 3 4 5
Redshift 038
1 4914BL LacHI95/FRI/FRIT (G)MLF A, Hrpi 030 — E;b:;”(e)
BIXHABL LackE A, 4#z2p;, € [0.027,5.03], PHMEA<zpL> | ‘
= 0.461 £ 0.496; RHAXHAFRI/FRII (G)FEA, 4 0251
#zpr € [0.002,1.175], FHMEA<zpr> = 0.16 £+ 0.22.
Fig.1 The redshift distribution for 491 BL Lac and 95 %'0'20 I
FRI/FRII (G). The purple area is for the BL Lac, the go 15 .
redshift zp1, € [0.027,5.03] with <zpL> = 0.461 % 0.496; the '
deep yellow area is for FRI/FRII (G), the redshift 0.10 - E
zrr € [0.002,1.175] with <zpr> = 0.16 £+ 0.22. T E
| | [
0.05f [
| | [
FRI/FRII (G)MI4 %2 € [0.002,1.175], £ SO N I
I FME AN <zpr> = 0.164+0.22; 20885047 W 1IR 099778 9 10 1112 13 14 15 16 17 18 19 20 21 22 23 24 25

O FTR. AWEITAT I, 48K % 73 FIFRI/FRII
(G) LB, “FIILLFE 016, J5 I AT g2 5 H
BRI ERGR S, 2365 Ein bt R BUE M5
M, S AT ) S5 A R M A R AT TR 3

491/BL Lac %X 95FRI/FRII (G) fIALE S5
At 27 H A BL Lacl 62 Vil Bo 2 Zmy
€[13.58,24.91], “F-HIE N <my>=19.0+1.42. FRI/
FRIL (G) K6 VI B E FEmy € [7.53,23.4], *F
BE N <my> = 15.7 4+ 3.12.

3 WxRFE

HTBL LaclWEii /7w 5A m FA1, ot 2240 5
BARXT 2N BT FSOK; T FRI/FRIT (G) B 7 1)
55000 T7 A BRI, HOG 2R S I S8 R
55, A7 LAA R AESRE ST, 2T BL LacfIFRI/FRIT
(G4 — A E %, BL LaclI AL EE %S
LRI R N iZ 5FRI/FRIT (G) 000 2 40 2
LHUAB KRR N, FILRAT PLZ A FRI/
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Apparent Magnitude
K2 4911BL Lack95MNFRI/FRIT (G) 63V BALE S5
MitEo. KA XEONBL LackiA, YE%my € [13.58,24.91],
FHMEA<my> = 19.0 & 1.42; FFAXIENFRI/FRII (G), i
B¥my € [7.53,23.4], FEMEA<my> = 15.7 £ 3.12.
Fig.2 The apparent magnitude distribution in optical V
band for 491 BL Lac and 95 FRI/FRII (G). The purple area
is for the BL Lac, the apparent magnitude mvy € [13.58,
24.91] with <mvy > = 19.0 £ 1.42; the deep yellow area is for
FRI/FRII (G), the apparent magnitude my € [7.53, 23.4]
with <my> = 15.7 £ 3.12.

2 VR B R B B 5 0] I (1 51 2 40 S
AR R AR

Fob _ F01070.4 mDB}f“ , (2)

(3)
Hrhmg ABL Lacf WAL E 2, mi JYBL Lacl)
ARAERLE 5. Fo x5 VI B i 450800, Ji i
¥ (2)-3) RN ()R, W EWIIR S HF IF HfES

Fin — F01070.4 mg‘L ,
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X4 BL LaclDt¥# 2 H #7455

5 A

HBL Lac WML 2 S5 AR S8 &
moy, = miy +2.5qlgs. (4)

¥ FBL LacMIFRI/FRIIG)H 4 —
(22,27, 291 BT, Lac AR 25208 43 A b 1% 5
FRI/FRIT (G)MWMAL RS- KR my =
(4.9940.16)1g z + (21.4040.21); 454 (4)3%, BL
Lac B 6 2 LB 5543 22 38 8 DR B sOR, 3Rl
] DA 3 — Ml R 2 R - i A =G

lgé = (my, —4.991g 2z —21.40)/(2.5¢) . (5)

PTAMEREBL Lac)t 2148 8a = 0.72, I Hi#
I IRAGBL Laclf VI Bl LB &6 F1 208 KAl 5
BL LacERIRBHAR (q1 = 3 + o) FIESBH (g, = 2 +
o) B RGBT, A B 235 8 R 1
FITER LI (6)—(7) 5.
ig
TERZRK = AR A o TE LD RS AR/, 25 R — 2%
KA HAG R dant B 25, AR F- A KR
7123 & — 2R ROS I B 2D an Ty il S5 NI
ERRHFE S B U5 0 1) S LM SR A IR e AT
AR ) dant B4, a4 R 2R 4.6
(R0 S50 88 50 R B AR AR, BATIR IS
FRI/FRIT (G)# 2 SEFEA, HA RS- 2RI KR
N:my = (4.9940.16) 1g 2 +(21.40+0.21), WnE3AT
IR, NG IR REON4.99 £0.16, 5 B FiY
RS IR, AR BE RNAB Tl
A, EATRE S 4N B SR AR, X R
A AR AR AE Y. 491MBL LacHIM R 4205
KAWMBREEST, my = (2.04 £0.17)1gz +
(19.57 + 0.10), H AR LR X R ECN2.04 +
0.17, S5/ HIRRIR A B2, H R ERKE T HE
J& T BL Lac ' 2% 55 5 4G 18 5% 1 w8 i a4 22
SECITULIN R 6 AR TBOR, BRI/ BL Lackf
RGN, TR H2.04 + 0171 R .

BL Lac# i H A sty 1)U 45 A 7T 56 2 A0 X 18
PRSI T BT, 25 SR R B IAE R AE X 18 1 285
JBOR, TFRI/FRIL (G) B0 558 5 W 22 30 9 AR 1)

4
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FEATFFAE. BL LactfE A BAA B R A6, T Pus
J6 AR AR AT B (A 55 ) AR B R R TR, BT A
%715 3 BRI BT B ZIBL Lac K A4 42
BLR WIS . 3 FBL LacMIFRI/FRIT (G)4E
— RS AT T4911BL Lacly 2 2%
BT, BRORBIATE DL (g1 = 3 + a)d € [0.32,4.45],
SPIME N <S> = 1.21 £ 0.56; ELEBHRE (g, =
24+ a)d € [0.21,7.71], “F¥IEN<5> = 1.36 £0.94,
HAoAE 0 E4pT R, 4BL Lac kA& B & A
) WLz 2, H IR /N, RS ~ T
= 1/y/1— 5% > 1937 Kt B4 rpa] AT —#B 55
BL Lacft 28K 16 < 1At T 1% ik
(I RIBR 1 S 2. 6 ~ 18}, B~ 0, KEi%2EBL Lac
(IR X 18 R L 59 T X e 5 3813 T i A8 £k 5
AR A 2 B R T I 7 VA R FE AR AR IR AR N 1R S
FLACHS I, B = 1.

e BlLlac
v FRIFRIG)
BL Lac fitting line
p= FRI/FRII(G) fitting line

> 16 4
E v
v
14+ v v‘v'm E
7
12t w v .
v /v
10 c 7
A
gt /77 -
v
6 1 1 1 1 1 1 1
30 25 20 -15 10 -05 00 05 10
lgz

K3 4911 BL Lacf95MFRI/FRIT (G)HIREHE. Hr o pir
NBL LackiA, fitascsi NBL LackE AR LA 43,
my = (2.04 £ 0.17) lg z + (19.57 £ 0.10); HE=FHTE
AFRI/FRII (G)EEAR, Hh& e f B4 NFRI/FRIL (G)FEAM 5
HEEMMEER, my = (4.99 £0.16) Ig 2 + (21.40 & 0.21).

Fig.3 The Hubble diagram for 491 BL Lac and 95
FRI/FRII (G). The purple circle is for BL Lac, the orange
solid line is the best fitting regression for BL Lac,
my = (2.04 £0.17)1g z 4+ (19.57 &£ 0.10); the yellow triangle
is for FRI/FRII (G), the green dot-dashed line is the best
fitting regression for FRI/FRII (G),
my = (4.99 £ 0.16) Ig z + (21.40 + 0.21).
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0.00 i S
0.0 0.5 1.0 1.5 2.0 2.5 3.0 3.5 4.0 4.5 5.0 55 6.0 6.5 7.0 7.5 8.0
BL Lac Doppler factor

Kl 4 4911 BL LacZ & 8K 7 #1510 K, BRRBIR S
B = 3+ ) ZWEFE TS € [0.32,4.45], FIIMEHAN<I> =
1.21 £ 0.56; ELEBATEI (¢2 = 2 + o) ZHHIF
T8 €[0.21,7.71], ‘PEMEAN<S> = 1.36 + 0.94.

Fig.4 The Doppler factor distribution of 491 BL Lac, the

Doppler factor § € [0.32,4.45] with <é> = 1.21 £+ 0.56 for

q1 = 3 + «; the Doppler factor § € [0.21,7.71] with <§> =
1.36 2 0.94 for g2 = 2 + «.

Xie%s N 231 BL Lac k)t 22 40 45 Al /s
F6 7 B o SR T SR ) B8 R A RSO (o, ), BT
EL A5 ) i e e A 200 30 IR 1) e 2 e AL 2 e
(M = 0.05) 1 2 5 RAG % 23 R 7 R2 Ol
7 fRIE R L STk [22) 7 5 e R S R FRXie93). FRATT
FEA 4 5 Xie93/I23 1 BL Lac; Ak, FATEE
A7 FIX 193 7 1EA H ) 2 8 R 1B O, B
SR EsFR: Xie93Fr i B HBL LacZ ¥ #) K 1
dxieo3 € [1,3.56], FBIMH<xie>N1.78 £ 0.77. K
T E ECIR B () = 3 + o)1 FBL Lac®
WHH Forw € [0.64,2.57], F ¥ EH<Srw> =
1.23 + 0.53; ELEWIi(g; = 2 + a)ffOL T BIBL
Lac% M #1K Torw € [0.55,3.49], “FIMH <drw>
= 1.35 £ 0.78. BB (1 = 3 + a)fFH T, AT7
TRAN L) 22 5 B R A X1e93 ) 22 3 4l B 1 R A 5%
RECRr = 0.939, H/h ZRIEMBEE p ~ 10711
(Fe /N e FH T VP A 4R 1 [m] U A Y vp R 550 6 3
PE, #p < 0.05MAA R EANNE, F UMY
FEZIT ), AW (g2 = 2 + o) UL T AR
PEFIRE R e = 0.941. p ~ 10711, L EHE T
{140 73 A 15 190 FH 22 1 5 S0 B FRATT 7 V2 Al SR ) &
) R ¥ 5 Xie 9318 i e 2 6 A8 B il 1) 22 34 ) [
TFRARKMN, I BB, LS T2
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R FRMEMNE Sy = oS ELIEE B,
HERAEE g = 2 + afIXie936 2 I B A% 5 1
Z W R TR E AL, 0% 5 SRR IABL LacH)
I 24 S A IR AR AE 2 T 5 (1.

T T T T T T T T

40| e g&=a+3 &
q,=a+2 . 4
O=y=x 7
3.5 emmmfitting line of g, -4 7
= fitting line of g, /7 .-'.
.
/

e+« standard line °
.

g
o

Doppler factor of Xie93
&
T

1.0

1 1 1 1 1 1
15 20 25 3.0 3.5 4.0

Doppler factor in our work

5 APEARMZ W T (Srw) TXieZ P2 L W HIH T (Sxeos ) M
Bl b 28 o [ T R 2T €8 5228 20 50 A J5 T BRIR 5%
(g1 = 3 + a)tHiL P2 FHIXie93 2 W K F MM &
259 (r = 0.939, WZp ~ 107 1); HEZMLAMEE SEL S HA
KINEEB (g2 = 2 + o) THI T 25 8T Xie93 % % #) A
TR AR (r = 0.941, M%Ep ~ 1071); IEFBA AL
Ay = oML,

Fig.5 The comparison between the Doppler factor in this
work (d1w) and the Doppler factor from Xie et al.[??]
(8xie93), in which the purple circle and red solid line are the
results of the linear fitting of the spherical jet (g1 = 3 + «)
model of our work’s Doppler factor and Doppler factor from
Xie93. (r = 0.939,p ~ 107''); the yellow triangle and green
dot-dashed line are the results of the linear fitting of the
continuous jet (g2 = 2 + «) model of our work’s Doppler
factor and Doppler factor from Xie93 (r = 0.941, p ~ 107 '1).

The square and the dotted line are the contour line of y = x.

Liodakis® N3 T REE L RTIE T, & H
FH 5t E AR st 22 1 S R 1 i AT Al SR kT O T
7 5 62 L SC Ak [7) 4 16 J& R S FRLiodakis18). i
fIIFIAHOVRO (Owens Valley Radio Observatory)
40 m¥f L I B T 1029 N AGN K GA8-10 yrif)
S B R A, AR Bayesian 4> 28 ) Magne-
tron77 v #E AT S AR ih e 0 40L& JF v SO0 S IR
FE, P EE B A GNP W0 572 % B 5 AAE S I B
KA HAGNR S B 2 8 K 7. WAV AR AL
Liodakis18f)BL Lactf A HEATICEL, & /5 HLifiik
32/MHFIIBL Lac RARIE, S AT 2 E 81K 71 b
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X4 BL LaclDt¥# 2 H #7455

5 A

A Ee6HT~. WEH L, Liodakis18 ) i H £ 1%
PR ] Eak4b, ARG B 2 B R T B ROk
LN T K— /N R, BL Lacif) 5 B8 5 s
TR ES. SRR 2 W N AR E — A
s RV HL Y 223 ) R ORI 23 ) T
TR, BORBUR (1 = 3+ a)fE0 T, KNS
BHHERBCr = 0.362. #FEp = 0.057; EL:
B (g2 = 2 + )0 Fr = 0.356. p = 0.062. 1%
0L B &5 SR 100 B S F I 8. 5 o 2 I B P W I A
AR CPER S, T REE R NBL Lack )22 ik B4R 5t
AN B2 A% DX WL 50 BE (1 RE ), (R I 3 4 52 31 75
BRI A EL 2. W HyvonensE A 70 118
R FBL Lac® 12 &R, HLL A HE 08 1 VI B
Hed, oA 3N IRTE A SR A AT 23 8 B 1
5, A3 AETES 02294200 (6 = 0.85)s 1 Zw 187
(6 = 0.77)s 1H 07064591 (6 = 0.62), ‘EAIIHIZ E
B RV B G LA X 5212 mag, HAFFE
R GRS TR ] 8 S FREBL Laclfb2: 24 8
DR R S5 i 2 387 880 DR 1 A S 1991,

5L

2 3 ) PR 7 6 BF 9% Blazar K A4 (0 8537 2% 8 A
ZCH LR, 28 8 DR 0 I RR R R
-5 LA 28 1) e # DA R I Do 5 13X 7 A
=N _FHE ASRAS, P DA R 2 3 UG 55 2 5
K11 77 % A FBL LacKIFRI/FRIT (G)Ff
gi— A $EHHFRI/FRIT (G) M EIEL RN %5
BL Lacl A1ERG 2 B RE D2 — B, 4G
BL Lac) U I 40 A2 55 52 31 W7 A0 50K R0ORE ) = 52,
FEH — AN A FOR M HBL Lack Y62 £ 3 #) 5 1.
FRI/FRII (G)Mmash B R, HALER4.99505%)
BRI AR5 —8, S HFFFRI/FRID (G) 4% 2 4%
SE AL, AT AR AE . AR 75 1 A B R Bl
WL L T 1R 223 B X1 5 Xie 934 B )l o 2
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Fig.6 The comparison between the Doppler factor in this
work (drw) and the Doppler factor from Liodakis et al.[7]
(0r18), the labels are same as Fig. 5. The coefficient
r = 0.362 and probability p = 0.057 are for the linear
regression between our Doppler factor in case of the spherical
jet (g1 = 3+ a) model and Doppler factor from Liodakis18.
r = 0.356 and p = 0.062 are for the linear regression between
our Doppler factor in case of the continuous jet (g2 = 2 + )
model and Doppler factor from Liodakis18. The square and

the dotted line are the contour line of y = x.
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Optical Doppler Factor Estimation for BL Lac
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AsstracTt BL Lacertae object (BL Lac), a subclass of Active Galactic Nucleus (AGN), exhibit extreme
observational properties: such as high luminosity and polarization, rapid variability, superluminal motion,
radio core dominance, and highly energic emission. These observational properties are related to the
beaming effect, which is quantified by Doppler factor. Doppler factor is helpful to understand the radiation
physics and intrinsic characteristic of BL Lac. Based on the unified scheme of BL Lac and Fanaroff-Riley
I/Fanaroff-Riley II (G), the author proposed that the distribution of intrinsic apparent magnitude vs
redshift (Hubble diagram) for BL Lac should be similar to that of the observed apparent magnitude and
redshift of FRI/FRII (G), and provided a method to estimate the optical Doppler factor of BL Lac. The
researchers compared this Doppler factor estimation with the optical Doppler factor of the predecessor
and found a close correlation between them. This result suggests that the method to estimate Doppler
factor is reliable for depicting the beaming effect in the optical band of BL Lac.

Key words BL Lacertae objects: general, galaxies: active, galaxies: distances and redshifts, galaxies: jets
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