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FOEL M M BRI R ARV
(1 =E e k¥ WEE &7 K% B 650500)
(2 ~EANEF IR E L B8R TR¥ R /<EH K 553004)

FEE  [F:5+FB H B (Synchrotron+Synchrotron Self Compton (SSC))E% fif F
U5 18 % R (BL Lac object, BL Lac) Al I 14 2 i BOW WA, T DLIRAFAH G 1 7R
YVEZHL, WTIBEXBL Lac kK PR M4 B BBEAT ke, 722 B Be i i b 802
1B B S8 v EA R RIR R AR E N, RN, BT X SRR S 400 B R OR R T
RETE 005 R0 P 22 B BOL DN B4 AR 15 A BEER AR, o XU A P 1 0 A I 0 T B B IXC
) 5JSSCHEAL th i K B (8 MR S Bk AT BR €. 34, & FRE RS 11 55 793 /> 1 I BL
Lac K 2 P B REVE X 2 80 0R € I 45 RBEATAR LG, 45 RFRW]: 7E8 MRS HIR & HTE
W, G EA AR 2 (B T 55 L A A 06 1 5 PN BL Lac R A4 1) 22 6 B [R] I 1 U0 ) £
AT A LT

XA SESTHUE: B, B &N, BL Lack{F: Mrk 421, Mrk 501
GESES: P157; XEAMRIRAG: A

1 5l8

HHE VYT S BB R (Active Galactic Nucleus, AGN)H #IH WAL, FE
AR (Blazar ) /E A AGNH R IG ER 1) 128, MM AE N2 e, R RIEe ) &
fwd, HEHIZS), B -5WIALEIE FIR /DN, dEAESETESS . AR RIR IR RIS 2 N
AAIRGEE A KM 265 52 R AR (BL Lac object, BL Lac) fUELA % & 4 2 1~ 1% 5 H
FKE R (Flat Spectrum Radio Quasar, FSRQ). Blazar % i Bt )4 AL I AT DLFE AL IR AE
AN RIS I 1) B8 % B RE 1 43 AT TN 22 9% B 1 RE R 40 A1 IR I 98 1T LA A 68 i s Bl 4 it
HEFE.

FH A 55 B8 4 ZEL S (40 8 A A W 9 A, o 8 R 0 2 Pl B 30 ) L P A O =5 7 1)
DURE X 1 338 P S HH T S0 P PR AR R T b P AR A G R Am o, SRS IR 56 T A
T BB B S 2 0 B S e A 1 HLREE 4> A (Spectral Energy Distribution, SED)
FRAIE 7R AR b 2 I B I X &5 M) (TElg v-1g v F B b, v ARSI v F, R 2 A0 1 g
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). BRI, BTG TR TR R BL Lac KRAKIISED WS L5 ). 7R T
fICRBIE 32 Bk B T WE7 N AR X 18 - [ DR A, e 32 Bk B T i A X 18 FL 11
TR SO . AR R 100 R 4 U (Inverse Compton, 1C) FIFP 76 T IRIEAH, 22 1
BT AT 43 A A0 B iR 7 (External Compton, EC)BIFIEZS B B A 7 (Synchrotron
Self Compton, SSC)[6 7. Ei2-yRIAAH LY, 35T DA A = BE 4R S AD IR T A A X 18 o
TR FE S O 8 0 7 [F) D 4 8 #200L

X FBL Lac KR SJHETE WA A 2 40 I B s, SEAE AN B K L& i 1 #H A
FL121 i ERATR 2SSO BL Lac KA THE 9T, 1R TAR S i A b, —
FRCAR I O 00 380 P v R 5 S5 R % 1) B AR — AN AR R T A0 AT, 2 AR e M F T R
Tob [ 255 B S R S AR e R A L ) (1 PR A R (S0 R RR R R A R
WREAN RS HHE AR, BT RS 506 B E T 2B S E0E B K, fE
TEADL B AR, AR LAXUREA FL i 0, R 22 3 BOWLII B XY BL Lac KA 14 22
SHGIAT IR, 5 TSR E LR, FFHMrk 421, Mrk 501 K A% (1 HE R B 14 2
BB AT 7 30AE. 1% PR E 7 RE B R A A 2 Uk B BRI AL A T R R I S B R TR
MR, PSR EH) = 70 km-s~!-Mpc ™!, ¥R BEEZ L Qy = 0.27, fEH EEZ
REQ, = 0, FRATREH IO, — 0.73.

2 SSCH&EH

Rl 20 BRI TR 2R A D fIR e U S At P AR i AFDGS 38 HEL T AR 37 v A2 s e 26 70 1R
WRD AR AR 2R, REld2 R 2D AR A P AR I O 1 5 AR 7 [0 30 R W 7
A R TR VE SRR WL SCHR (1, 16-18), 7E BEAKZ AR HEAT ] A IR

FERY 2[R0 B R AR S A R BROBAF AL — S FE i R A 1R 1 L TR A2 Y RIT
ERICRRST X, AR5 X N AFAE — DN ST BE DU IR I RS, W37 58 KN B, S IX DU
ST IE S, UL 2 R4 5 X 3852 2 SNz, 228 8K 108

§=T(1—fBcosh) . (1)

Horp: TOAMRIBAR 2L R 1, BONMEALE FE 5 6T B LA, 0 Wl £ .
PA MR WA A AR 15 A — a3 B X 7A0:

{Nov‘pl, Ymin 7 <M

N(vy) = :
NowP2 Pry7P2 v <9 < Ymax

(2)
Hdr N(y) RHEFRESAG, Yy NIER LT, No B TFHEEERE— R, piv paa il
MET RS TH e Ry mec? Fe BB FI ISR, m oA TR, cHME, wAHT
T ARITIEARZE T, Ymin A Ymax 73 01 9 FLF R S50 /N FH B KIS AR 25 R 1

FE[F) 20 B R 0 i s G 45 28 rp 3R 90 RO S 8, T TIFRA TR XN Z 8 (pr~ pas
Nov Ymins Ymaxs Vv By 6 R)HHATI B,
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P2y Nov Ymins Ybs Ymax), 3 SEAIA T XIMER (B, 6» R). HTHTHRK
A 2GR F IS R AR K, AT W Y BT BRAE , 75 S B Yoy = 10073, R
53 ) 5o 3K R S 43 AT PR 2
3.1 HEFRHIESHMIRE
3.1.1  HFIEFREU R

MU 8 AR A ) 22 Uk BESED 2 XU S5 1, v, MIEESE, arv a3 ) A A5 AT
AR G T R Eh, Fo WA A B B, A VR T 1 R — AP AT R R A
(v — vF,)PUERIR:

VF = Fou~® (1 + ”) . (3)

Vp

(3)AE I 5, T LIS 3]

Fov=*, v<vy
z/F—{ 0 . (4)

a2—ay1q,,—az
Fovy vT2 v >,

Horp, FORRARAL I R, i B A AR AL AT I ()48 S A6 T3 R SR AT T4 F —
AT R BT e AT A, XAy K B BRI R S b R RY: (1)
ANUEAEL P KB R DU A5 (2) FL O BB R W REVE DAt (3)— E HURL 1 sy
AL AT 7 A 6T L ) HL 3

HLT I A S RO T BB S (Upn ), BV T RERE AL T RE R — DAy
T I RE. XTSI EREE ST X ARSI, AIEE R TIEN (v), A% 67 B 8 41
RIS, MIFEEAR AR, K REON (v)s WIRBOVE(v). IR NT = k(v) REJISIER
TERRST X dlrhr, S 3 H t RE B FE A

TRj(v)873 —67% + 3 — 3(27 + 1) exp(—27) (5)
- :

Uv) =

2c T

HARSS X e N

272 — 1+ (27 + 1) exp(—27)

L(v) = 21°R%j(v) .

(6)
AR EARX R T I [F PR, R R (1, = 22 ) R R EREITALT
4
3

2TMmec
(v =3u?), KA &REL Wl R o8

orcC UB

Js(v) = gTLVN(Vf (7)
o=~ (i) w0 ®

Hrp: e NBRANHEFHHENE, Ug = g{ﬁ@%%ﬁ%%%rﬁ, me N FE LS, op =
6.652x1072° cm? N 17 a3dh B
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TEJE S WAL T, SSCEFICHMI, Hipn = vs, Uph = Us = 2, H(6)s (7)
A5
20’TC UB7th3

3 VL,ph

Lsic(v) = YN (7). 9)
Hrfe v RN T I, v R RIBRRSTWEEINER, U, NI T IR E L, U NFEE
AT ReE B, LONFDE R GRE, Lo 1o (v) NSSCE S ICH 5 B 1 [F) 25 4 56 5 B
Up pn NINET I RESH R 5, v, o NTE R EBIE LR T AN 6T RS,

5B A (R F TR A AR S B T AR R A, TR ()R, (2 (4),
(g)ﬁ%p}m} :

p1’2 = 20,1,2 + 1 . (10)

o pl,Qi%ZT_\‘pl\ D2, a1,2%%i_\‘a1‘ Q.
3.1.2 SIS E 2R R KT R NS 2L T IR E
H 22 U BOHE RIS A R SED AT LAAS 2] [7] 235 4 555 048 AP0 30 R K 71 A U P WA ] 40 3 A e
I W NV Ve Lo(vs) Ml Le(ve). X T HX, S5 RIERTEHRST X, b [F A0 fa G i
(ERIESYSE
4 )

s = —UpYi——s . 11
BT Ty (11)

Hr: vp = 2.8 x 10°B(Hz) NHESH R, ZNLLR8. 45380 R I 0 AU U (B AR AR )
BT, A

4
Ve = gusfbe. (12)
HH (12) AT A
31, 1/2
w=(3)" (13)
5 B T VA A AT R E Klein-Niishina (KN)FZFR R, 45
oM’
R (14)
Horr: noyE B ve A B (14) AR %N
hu,
Yo = mec® (15)
R R IR SRS A HE U, W s fe , LS R A AR R (24,
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Hor, n(ye)s e AL & BT HUR FEEANB AR 2L T, COURT I — L R 3L, pvikidg
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Horp, dF/dts i & BE I 1) 28 A i P RE B2, P 35— BOWL B i) 9 P 2B A F/ Ak
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API3 A PR R I . SCARR AR AR ST 2 ORBY.

At
AIFW
ZE XAE A TN B — e XA, X8 B 5E SO T F R &5 2 B A 1) 0 AR
F(AIn FEREZEMKR).

/N AR IR (At ons ) R I AR BA: (1) % BRI SRR A D, (2) BRI
WK TF50 (o R B AN W B B b 7 5 2. WﬁdJﬁQWE%EmﬁN%%ﬁI%
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4 BSEUHEMEENE

FE3IMB. 2T B T, JATERE 1 SSCHIL P K B8N 24, y T IRIER T S 4]
BR 5 A B, AT ALE A T Mrk 421, Mrk 50155 KA F. Mrk 4212 37 0453
BL LackAA. £ 9% B BIMrk 4217E20104E 4 T35 K. MAGIC (The Major At-
mospheric Gamma-ray Imaging Cherenkov), VERITAS (The Very Energetic Radia-
tion Imaging Telescope Array System), Whipple (The Whipple 10-m ~-ray telescope),
Fermi-LAT (The Fermi Large Area Telescope), MAXI (Monitor of All-sky X-ray Im-
age), RXTE (The Rossi X-ray Timing Explorer), Swift (The Swift X-ray Telescope),
GASP-WEBT (the GLAST-AGILE Support Program within the Whole Earth Blazar
Telescope) Fl JLAN Y6 2. 5 HiL f 22 328 8% /201043 H 10 H I3 H 22 H (MJD 55265-MJD
55277)JHIRIIEAT T 22 W BOWLIN . AR ST e B R AAAE L 31 1) e o — 2R (MDD 55268) (1) %
e BEBUHR 56

[, BL LacKAAMrk 5018 T~ 552 B0k 52 o HA i BEAN 15 5 4 4 6 03] S0 R
K. FE1998—19994FWIA], Hoor2 £ REMn o S 2eiit B BE 7 — R, BAEmrein
LR AEVE A0 W AR, 7E20054FE, 20094, 20124F, 20144F R I H 58 21 R R AT A,
AL FEMrk 501RARTE20094:3 H FIS H 1) 2 W BN AR T8,

RIPFIH TR EMrk 42181 Mrk 50159 RAK BT 75 £ B0 0000 &, Hodls >k B T 30k
[20]; H1(10)s (15)s (20) (23)s (27). (31)s (32)X B EIFTAEIE, BAVHHF B
HSHUEMSHIRE S5 Rz, FASITRAERE O T FISSCRA, FATEA G &
(R A 2 Rt 51 Mk 4215 Mk 5011 2 37 B R, JF -5 H ok R 2 ¢ Bo S 3t 4T
b, 5 R E TN 2R, TSR U B S U SRR 2.

-8 T
(]
_9 =
= -10
‘v
o
g -1
o
[0}
< 12
N
2 a3t
14
A5 : : : : : : : : :
8 10 12 14 16 18 20 22 24 26 28
Ig (v/ Hz)
B 1 Mrk 421 RS BRI, B DY 2 i B 25 B 50) | saRo RN & 45 R, 4RI py = 2.34,
p2 = 4.50, Ymin = 1000, v, = 7.50 x 10°, Ny = 0.50 x 10*, R = 5.20 x 10'® cm, B = 0.028 Gs, § = 21.

Fig.1 The multi-wavelength SED of Mrk 421. The circles are the multi-wavelength observational
datal®®l. The line is the results of model fitting. The results are as follows: p; = 2.34, p, = 4.50,
Amin = 1000, v, = 7.50 x 10°, Ny = 0.50 x 10*, R = 5.20 x 10'® cm, B = 0.028 Gs, § = 21.
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F 1 Mrk 421FMrk 501 89N
Table 1 The observational quantities of Mrk 421 and Mrk 501

S Z Vs Ve tobs VsLs VCLC
ource a a
Y™ /(10 Hz) /(10 Hz) /b /(10M ergsTY) /(10M ergs?)
Mrk 421 0.031 0.50 1.75 3.00 2.00—20.00 24.00 4.70 6.00
Mrk 501 0.034 0.75 1.25 1.00 3.00—30.00 10.00 1.00 5.00
-8
_97 4

L

lg [v F /(erg- cm2 s

8 10 12 14 16 18 20 22 24 26 28
Ig (v/ Hz)
Bl 2 Mrk 501 RAZ BRI SAG. [ A2 BB AR &5 SR 17 291 spgo g BRI & 45 0L, S5 R py = 2.50,
P2 = 3.50, Ymin = 950, v, = 6 x 10°, Ny = 1.30 x 10*, R = 11.30 x 10'® cm, B = 0.01 Gs, § = 15.
Fig.2 The multi-wavelength SED of Mrk 501. The circles are the multi-wavelength observational

datal®” 39 The line is the results of model fitting. The results are as follows: p; = 2.50, p2 = 3.50,
Amin = 950, 7 = 6 x 10°, Ny = 1.30 x 10*, R = 11.30 x 10'® ¢cm, B = 0.01 Gs, § = 15.

&2 Mrk 421F0Mrk 501 RIFERE RS EHEMSHIRELS RAVELER
Table 2 Comparison of the model selected parameter values with the determined
parameter results of Mrk 421 and Mrk 501

Parameter Mrk 421 Mrk 501
fitting value  determined result fitting value determined result
1 2.34 2.00 2.50 2.50
P2 4.50 4.50 3.50 3.50
Ymin/10? 10.00 6.12 9.50 6.12
»/10° 7.50 1.60-16.00 6.00 0.10-1.00
No/10* 0.50 0.20-1.60 1.30 1.00-1.80
R/(10'S cm) 5.20 5.00-5.90 11.30 11.00-18.00
B/(1072 Gs) 2.80 0.01-1.00 1.00 0.10-10.00
) 21.00 20.00-23.00 15.00 12.00-17.00
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5 B&

it A Mrk 4215 Mrk 50158 AN R A& (1 22 U B Ak (R IV £0dE, AT o 30
B(RDITEHSER e ul, BALERAE IR SEOHE TR 2 3B REE, &
BRAESAME AL S R PR e (Y P, BT T B AR 2 S 40{E T 50 B 6 i 5 N BL
Lac KA (1) 2 1 B Ak [F] B P4 0000 5005 77 6 B (an A B2 ). H2 MBI LRI 2 H
I REIE A BRI B2, 12 oK AR X B &L BR (75 SCHR[36]) 2 2).

FORBEAEN M SHE S SR e 45 R thEL WR2F AT LUE H, Mrk 42155 5
XA R 3N SH(B. 0« R), BAER I SEE A S5 e 48— 8 BFREErs
SH, FANSE(pis pos Nov ) I RLIEEL A 2 50E SRR 2 45 1 — 5, 1 -5 1D
TBAC 25 TR T Yanin MR T 2 B0 B PR S8 (B K EEEOMIrk 501 A [ 55 75 358 B 1) 2 $00 18 AN 2
PR R, RSB RLE I S BUE S IR e 45 R —8 FFE RGBT R/NE
W2 R T AR R R B S HUE EL IR B R, X T T MN& e 258 7, T 7R
E SRS, /N R B LT O R D 48 S TRV N DASSCT AT 6 B s i 72 P H - A e/
EACZE R T HBUWZE. A 200 R E T /N B 5 (1) 7 V22 W) JHL 308 S A R T 40
AETE, SCHR[25)8@FLSP (Low-Synchrotron-Peaked ) A% R4k X 5 28 I ER R € 7 HL 11
B/NEAS 2R F GEELE5-160, H{E N55); SCHR[40] i@ 1A FSRQIISED IR & HL ¢
INIEAG 25 TR T 1 SR A8, E R SRR 2R B8 B £ AR D, BT DAR M 1K /N R 45 HY
PR E.
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Determination of the Physical Parameters of BL Lac
Objects Jets

FANG Xue! WU Lin?  MAO Wei-ming!  KANG Shi-ju?
ZHENG Yong-gang!

(1 School of Physics and Electronic Information Technology, Yunnan Normal University,
Kunming 650500)
(2 School of Physics and Electrical Engineering, Liupanshui Normal University, Liupanshui 553004)

AsstracTt The synchrotron+synchrotron-self-Compton (SSC) model can be used to
fit the multi-wavelength quasi-simultaneous data of BL Lacs to obtain the relevant jet
physical parameters, which is able to explain the physical properties of BL Lac jets. A
great deal of free parameters bring too much uncertainty to the calculation results in
SSC model. Due to the spaces of these model parameters are too large, the efficiency of
energy spectrum fitting is reduced. Nevertheless, in this paper, we obtain the physical
quantities from the multi-band observation data. And we determine the 8 parameters
in the single-zone homogeneous SSC model with the broken double-powerlaw electronic
injection. What’s more, we use the SSC model to calculate two typical BL Lacs multi-
wavelength spectral energies to test our determined results. The results indicate that
within the determination of 8 model parameters space, we calculate the theoretical
photon spectrum with the model parameters, which is in favorable agreement with the
quasi-simultaneously observed data of the two BL Lacs.

Key words radiation mechanisms: non-thermal, galaxies: active, BL Lac objects:
Mrk 421, Mrk 501
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