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Mrk 421 1 3C 454.3 WSS v HHk
BELRIE TR

BAEE >, A |2, TR

(L HEBER =M RXE, B 650011; 2. hEBERE RS SHEAE SR =E, B 650011; 3. H
ER =R K%, 6T 100049)

WE: THIRIE] Mrk 421 1 3C 454.3 X BN (Blazar) 75 v % BUA 50T &35 1R, F
F v ¥ B (GeV) RIS HL (15 GHz) 3 S AR X W ANIREET T VA 04T, &5 R0 v i B AR
55 e B A BRI, By BBER AT e A T B B AT R T AR RE . )
Ah, 3C 454.3 K5 RS ZE 2010 B FHPEIE 1 a T NS TR RORE, 2B X HBI— MK
I IR (O REE R B A s AEBL IR, v B BOREARAG, RUH SRS IR, BA LA R
FHRIMEE R Fitl, SRR T RO AR v R R ARG A X M KIS AR

X B A WAk Mrk421; 3C454.3; SR

KT P158 HERFRIRAG: A

1 5 =

Blazar J& — 3 B AT RPN I G 0 5 rR VS B0 2 /%, ARS8 — B )\ it 77 1) 5
WL 7 e F AR/ (<10°)", AR TS IBE AL 10 3R SRSB4 B AN T 3 B LR R 4 0% 3 v 7 Blazar
B3 3 TR AR AIE A AE 5 N BB B PRId . KR T JC R R AR I 5, FHEAFAE 2 Tl bR )
HAE, EIROEAE (Orh BN R H ARG (REIH &) MK (A BIERG".
T H AR PR B 3 E ARG R JGAR IR L SRR | JnAR Hh 4 L I T SRR I A] (1 AR 4k
DA S AN [F) 3 B 2 18] 6 AR (R AH SR ME 48 o B AN R S R AAVE Sl IR SR ZARE 2, T L RB g ik — 2P J
B LA A X 33 S AR Ak, W BB AR S R S . B, AR T — B LR
WF9T Blazar A FAEH A TBZ —-

Blazar [R5 JL-FR a5 1B Mtk B, MRS LR B — BB L afe v SRR, 45
B REREIR %5 . Blazar HIAERE 73T (spectral energy distribution, fj#K% SED) S HH X454,

s EER: 2013-05-10; {EEBHA: 2013-06-21

BEHWE: EEKERREEIE S (11133006, 11173054); 973 35 H (2009CB824800); H A2 B B BT 78 I H (KICX2-Y W-T24)
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KRR 3 B0, T LA BB X SRR B, mifelgE R EALT MeV 2 GeV B2E, BTN N A
A ARSI ™ o — A AR Ak 0% B IS R A L (O R D RR  2 A s TT e e 0 (A R
EAFTERCR 4, BH 3R T AR 5 TR B o Fh AR REAS Y . 8 AL HR I\ s BB Ve 2 FH A
SV EEL R R A T T R A R R U Fh R R R T A B AR e [ B
SRR RE PR A Y R AR TR e R SO R T AT P R T SRR TR P S, ST
CLiE— 254y )20 [ R R 2 1 R A R R T R R T LA RO 2 R
2%, Blazar —f AT LAZY Tl 5 o 25 B AR BL Lac KA. Jo k4% BARREWE (25 1%) 7 B 1
ANfA], Abdo %5 N K Blazar 73 A A5 1645 Blazar (6 B [F] 3P ISR v <10 Hz)\ T [A]2D
W45 Blazar (10 < ey, <10'° Hz) FIfE [F] 251455 Blazar (vpeqe >10'° Hz)™"

TR B: F IS KR X Bz 8% (large area telescope, LAT) & — %137 (= 2.4 sr).
AR T H v R B, AR R M HR ™, B & OEE R IE TN
GeV vy REBLR OB TF T — AN Fri e 5. HF BT RLE 20MeV ~ 300GeV 1 y REEL
b BEAT AR v R A )y SR BRI R, 204 3 h ghAgi ok — R . oK s
T IRTE v B A ) o R I I M, nf T AR IR A e AR 5 Al B . FE B
AT, JLFAEA Blazar 1)6ASER AT LLIE Ik 2 K (0 000 45 H R AR E A [ 52 508 (1 )
ol , HATFROMAHE R ", CAMEE T Mu—TFSSC B, AT TR
KHEEF].

1E vy S 2RJE, Blazar (54 7 Fermi-LAT P45 HAH O SRR K I EL I (29 67 %), Xt
FA G S B AR B Blazar , FoKFIAL T4 T — MR NIESI L, AMHE
BT 2. RIFK ST s B GeV REB B KA RIS SR IX — %, 51 TR Z 2%t
Blazar YASHI56E, 47T 3 B L2 W BOCART T N E, @ AR HT o I TA)SE IR 40 4%,
RS AR 6 AR B 25 7 O AT O RE, XA EEE . G R . R AT X IR A
B, AT 28] B o 5 A AT S R I S M T A P W3 AR R 20 T AGN R P R s ¥ 5 ™
SRTT, B HRTA L, 2B M AT 2 49— 45 R b .

BARKEIIFER TAEERR Y, v SRR R B A BRI A ", ERES
5y BRI 22 I BT T T AR D W S R B R SR T R BRI A, BB R K
v Sk B TR X TR RDE BOOE A, AR IR 4 DX 3P TS LR S A
SRR o BRI, vy 5 5 R B 18] R 56 56 26 B AR Blazar (8 ST AL 04 %5 £ L HE &
Mo TG, AN BRSO B AT DR, T L e I B P S U 2 R 2 R R LI
TERR S X380 P9 I SME RR I R b, 20 Bt G RO 2% SR o 2, i R 5 s i S [X
7 SUR SIS

]
°

“http://fermi.gsfc.nasa.gov/ssc/data/access/

@http://fermi. gsfc.nasa.gov/ssc/data/access/lat/msl_lc/
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2 WU G BEERT Tk

21 WRIKR

AP I B LU AURI 2 ) Blazar Y5 Mrk 421 F1 3C 454.3, P9 737 J& T BL Lac
FARFNF- 18 B H1 S 4K (flat spectrum radio quasar, fiFX FSRQ), &M 7T Blazar i 245 MR di
BRI PRAS RAK o[BI EATLE v 3 BB A AR B3 gk, BRI AT DUR S 5 th LS FE A B
XF R E AR IR

Mrk 421 J& —/MR#AY ) BL Lac RA&, ZL#% z = 0.031, 55 Blazar 2 —, FEE1
5 5 46 K30 & LR #Y EGRET ¥ 1E GeV AEBLRIINE] Mrk 42177, R &2 8 —AMER
F 500 GeV ELHAE v BB IRIE 3 ShE . H1F Mrk 421 (12518557 T 0.1 KeV,
J& T = [F] 2P 45 (high synchrotron peaked, HSP) Blazar. Mrk 421 7E Y6273 BER B H R 20 )6
G, WAL 2.5 h WAL 1.4 mag, JeARAEHRE " JE R BIELLAN . X B TeV
v LRI BLAR LI B Mrk 421 (PR T RIR 64, HERKIEERBEEIIE "™ afbE
F), Mrk 421 JLF— B4 TRIGEEKRAPIRE

3C 454.3(4L# z = 0.859) &3 44 1) FSRQ Z—, 7E 2 MUk BUAR I 2GR IR, il n
FEGTER ™ B T e L X T R y SR Y R y Sk T SR B B
2000 FEEIFIEHEN T H ISR PR AS, AL AT, Stz " i Ry 3
PR, 3C 454.3 J& TAK [P U&S (low synchrotron peaked, LSP) Blazar.
22 BENBSH

v BB ARk B PR B R B R R X B B (LAT) B E s . 14 H 2Kk i
B2 AT AR Mrk 421 1 3C 454.3 (4 f800I0 A dls, BATTR F 2 oK P 4 372 03t f s #E 2 A A2
lig PORBLEE TR, 3T 7 A B 50 Ab 3 . 138 A0 R AR BB R [X 35 F 42 (ROT)
N 10°, REBLEH 100MeV ~300 GeV i, (&3 bR %L PTsource_v6, HUA R IREH AR
gal 2yearp7v6_v0, 7% 1] [F 11 58 iso_p7v6source; N T HEFR ROI ST HUERIf 12 (the earth’s
limb) B BTt SRR, e KR TOEE (138 365 P A YR R R AR TR], G/ 100°, DLk G g K 2 4ok
H T HERRS y T HTE 5. BB 7 W B3R AE— MR 4: T A “make2FGLxml.py”
B TR AL, PRI AN 53 bin R LSA THE (unbinned maximum likelihood analysis)
PAFAEPLE A, I B A BN 2 oK A H R AL — AN 44 4 python light_curve.py FJEI4< ST
i (iR BARTS DL T 1B SRR 42 . fEME AR M2k, FRATIESE— I 8— bin, BT
A E LT S v BBORIRC AR Z [ B 9C FR, DRt Y A 0 S BB 4 [ N (] bin

TE S FLUR B, FRATT B A R s b A A BB BEORE, SR BROSCHR 45 5 LR S (the
Owens Valley Radio Observatory , OVRO) 1] 40 m 2 i 5% 7F 15 GHz 5 H I Bt 1 4 ek [ s 0
2

CHLERIG AL T R IR N 113° 4k

@http://www.astro.caltech.edu/ovroblazars/data/data.php?page=data_query
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2.3 HIRAE

B BAORE % BR KR AEIE 6 AR M 6 e b 1) 2858 vh i FH B — Rk &, g A ES B
FA % BB BRI T e AR 391

BRI R B ST N SHERE AN B BR8] a; 1 b, SR S R
(ai, b)), _

UDCFmp:Eﬂiigéilg , 1)

Hrb, 1=t — 6 NTESEIR, a M1 D 53l AP EAR S P 394E, o, B oy, 23 2 e AT br ik
2%, SEHAF T, W THRNEAR o0 x o, BIE (02 - )0} - &) HH1, e, il e AL
®E.

FRTRL 7 B TEBE N, A MO HCHE R, TS EORE O R 2

DCF(t) = %Z UDCF(1;)) . )
XF AR Al 22 <
1
OpCF = m {Z[UDCFOU) - DCF(T)]2}1/2 . (3)

TE B HO S R AT B b, W AE (DCF peac) KT L[ [E] A TRV ZE IR A ™, 1E L 0 4
IR a i 5 BUBRTT be
BT RSO I E s 42 e AN AT, FE B AR AR R AR v, 305 SR P P02 2 X B RO 5%
BRI BB PR B SR BTSRRI TRV RE IR o TSRk 5000y
> TDCF(1)

D Fcenroi - S e 4
CFeenioia S DCF (1) “)

THEEE, FRATAT PUESEXT KT 0.5 DCF e B 0.8 DCF peuc 55 3 —Z HAH I A0 B ik
J oo

3 RASH

3.1 kTphik

AR H B B S Ay AU BRI R A, B 15 GHz 49 R AT 100 MeV~300 GeV
v BEB I R A, HOR M B 1 Fon . BATE R, X PNRTE v 5 20R0 5 s BOa AR #
FIREZ MR HME 8B — A

T S AF LR v RS R BRI AE DG OC R, BRATTAE B AR TE I B I e AR it 2k
Sy Sl E R — AN, i 20 3 BoR, BT LA SR B AN B R 2 TR SRR &R .

X T Mrk 421, FEFFARIARK — B [N, v B BORIRT FRI B B35 A /MR BE R 80
HEER, WABEBIHIL—/NRIEE R R, By BB ERE AT T4 BB .
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T 3C 454.3, 55 L B EAE 2008 4 8 H 22 H (fvyp = 54700 d) HEL 7 — AN/ INIEREE )
PR TE, RIRTE v P B8 M 28 46 55X B — A TR R, X S BN v BB
—ANMBERRER T W ™ 2R, AR B BB — MR AR R R R, A 2010 4E 5
H 9 H (twip = 55325 d) ZJaHIHGIE 1 BRI, SRR ERSEA T & JLT-SFER, 78
v B 3 AN BN BR BRI ZL R AR A R oy BB 3 AN I AR DGR R R 8 B[R] 5 A LA
AT E A RN A I AR 2, R PIBBOGAR AN N o S A3 BRI TR] b T iy A AR 7T e 2 A
WA REB IR AFANE T UG Y, v AT T3 R, BDY v EEF I 2
B/NRERIIS , SRR ERIRAE TR, MEREE v B FFE:, S ER s, BE2E
v BB 3 IR R ARG, S I E A RIS H R T k.

1T 3C 454.3 [ 5 oL U0 5 DR 184 I RTRF 2 1 B B B R 3 2 IR A B AR B, BRI R
AR A 9 3 N B BE R R R R R R . TR S 3 A O AR il ST 52 B
AR ZR AR, U] DASE A . A RS AN 3 TR R TR, Sh AL sl 3 ANy
A BOEAE 28 1B, 5 01S 2 1) 648 dh 42 BV & 3R AF, nT L iR g m S T BUACK 2 3
DR B MR HEHSEIR R DL BB G, (H2 5 R 25 AR SR il Re A7 1
He Ry, AT NIEA G gl f 8502 i (9= 5 /NG Il — 40 24008 4 28,
Al e R A S BRI AT IS, X A SCHRTE ], AT AE DLUE I TAE i — 2
WFFL. BT A TAE Th 4 A 26 b B R 10, DR R wp 25 AN R UG Ao B T DU
B2 o e S R BRI AR (R R 0 A 21 16 3 A48 i U B £E A7 B0 2 MID IS (8] 73 il
N: 55316, 55438, 55568, 1 v PR BT 3 AN b PR R Tk R U6 B % 7 s 18] 3531 9 55168,
55294, 55518, WU EL AR B IE 43N . 148, 144, 50 do AT AL, 3 IREFHLIN B FIRA S v
JB AW ARL 2 [B] PR B S I ANAR [R], B 3 TR R I I o AN 58 A A [ o T AT RE 2 4 S0 [X 3 i
FEARFIE B, VE WL T SCRI .

3.2 BEBRHEXSH

TR0 B PR AN B B I B S AT A8 AT, FRATTR AT B O OGS
FHORBRBER I, X NURIR v A r AR S 628 B B35 AR DG (& 4 Firom). 1 S8 i
Wt gs IS A8, FRATXS DCF pea MIEEUE R R PTOMA . X5 T Mrk 421, v BBOGARE AT
W) 67.7 d. BRI, T 3C 454.3, BB SRR EEMLT Rani 25 AER 15 FrigRE o ™
BTN, BATHR E MR . AT RIS TE, AR B
SEAR L) B, AR SO LA R, v B BOGAS AT T HL S B, B 125.1 do T L
A, EEUHRRENG N 1 TR, AREE R 3 TR KIS a1, A5 3 1 e =2
—FhPh 4G

NT AT RS BR 2, FRATIZ I Peterson 55 AN 45 H K 7 VAT SRR R B
W, R S Fion. G5 HR W, WANTR v R AT T S L S A R (677 +
4.7)d. (125.1 £0.2) d (IRZEN 68% MERIRZE).
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4 LRI S

AR AT LUK BL v SRS B BOCR A RGP IS R ARy BOL A AT T
SR, T H., 3C 454.3 7RG FL I B B AR RFER DL AR RS AE

NATVZE Hs PR b A B ™ R 2 M BB I . SRRy, R rhl ]
(I Bl 2 i A B B S PR 7 I S AR Ve o ARG R 1k 0 HL 7 AT B I [RD R A
1YL U S A5 7 LR A N B AR S . BT NI TR, 7 y B SR IER HOGARIN Bn AT LI E
KIEg ™, Ry SR AR/ XA, 1 H 2 BB LRI, e, X
SRR y B JL TG ™ s (HR A 5 R IS e B 2 B W R R - A1)
WNIIZ S T 0] T 5 e I B i 2 XSSO A2 D 22 TR, R UL M0 A 80 ) B2 ) B3 FL IR
It 5 A A XIS ) [0 NS AT RZAK B8P AR 2 1, ST B ATT A B MU0 281 S FhL 7 1) M
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Ko BRUIBIET, v FEST S PE T AT BERAE & RS KL I g e N, 1 PR T B U SR AR
fe RERL T () PR S I % o (R AR SRR B T BRI, 2 bR T AR G R S ORI
HERGHBUR BT K . AT HRB RS RG, WRZIE TR, HESN, ERRFSERE R
D] L S5 LR S K BT R Ak T i AS FT R E: 3 MRS R (B 3 IR LR) B4R . FREH RN
&, SO RAS B 3 AN R T L y R TR RS AE AN A TR, 3R B A HA) U 2
JE . WA, B S IR AN R], DR 30K 5 27 BT FH T TR B AN )

ST G FELRRR AT v AR IR (]G R , FRATT AT LA 14 S DX 3 e v S F e 2 IR K 210k
S4BT B R], D R S R R B SR AL . I B ) SR A A, KRR 22 SR
B, 0T RS X B RN IALY: Ar ~ SACY /(1 + 2); IRIBHIXHEJRIE, X BN )46 5 [X i
ATHEES R ~ TSA™Be/(1 +2)"", Horb, 6 ANEZWHIN T, T B ENT, B NBRHEE. ik
W s =r=20"", WXT Mrk 421, At~ 1300d, R ~ 22.5 pc(Ar*™ ~ 67.7d, z = 0.031); % T
3C 4543, At~ 1350d, R ~ 23.4 pc (Ar°™ ~ 125.1d, z = 0.859). AJLLEF, iX AN F#S R Gt
WY o, T HUE, 5 H AT A B AR R e AT, R e AR fEir IR A 7 o 5
A, BRI RARZN 518 BL Lac KAKH ESRQ, H— A AW &4 A F OGS RE, (22K
IR BA AR AR E, BITE R y Bk 2 Ja B 1 5 f g e, HLARAE S
JEHT s X R K y 8 PT RETE 9 28 R Ad b G 6 A [R] RS IR

v S5 B EASAR I S — AT RE RO R A e 2 I B P I A T R B, ]y
HRAIITE LSRRl b 3P A T SN R R T s AR R R . 3C 454.3 (AR IR A R,
FELA7AE 10 B 7 2R DX DA R AR AR IR S5, ] DA g B 1 S s b A 50, 17k 2872 2R = g y IR T
A REARG T 7= A o R AS TORLF FEAS s BRI, VB 7RG s s B3 n H i A A
o {HA, BTy ST 2RI S TF a6 38 it 5 A mt B AR IFARAIG, R IIWEAAL T S B T RS2 JLIK
RS g PR 45 5L, i Lo R S 80T v .

3C454.3 SfF FAR S B JE B — NI R PR RS R BRI R, T AR R AESE S X MR
TERR R AE R 2 S ARAC— BT 18] Py, RIS A AT A ARD T BB B, v SR B
AR HAR, X [FIRE 2 W 7E I 8] B R T IR VE B AR 59, JLFnT LA o (R BEAR S X o —
ANGE B TR R (blob), LUHEE V SJHREMK, FORBEE R = Vi + Ry HIRGE S SFE, 7] DL
ST X BIRE) B oc 725 AR HLT- 0 AR ISR ECN n, EATRIRD RS RECN j o BOD2,
D, SRR F o jR® ~ R™™2 ~ (1 + 1)™*2; FXHE i 7 e ik, a4 n > 2, B
—n+2 <0, XFERE SIS RE R R T R, o7 DUARRE S B m S I T B R o s A I AR
SHREM TR, WTLUHIE n ~ 4. Pacciani 5 N 45 H1 T 3C 454.3 Yo 2E 204N B IR R,
B Y TR TR B 2 o= 4.25 ~ 4,40, 5IRA1E R 45 B AR R .

T TAE, BATHESAYETE 2 (02 3 B M S, 552 5 et 8 A [ AR
HLFR S 2 B AL B AR A (R AR LG 2R, 3k — 20 o e i X3 e 23 PO 2% SR A D e 2 DA R LSS )
AR R AT VER I 7L

Buigt
I Fermi/LAT AR SCH AR 36 HLR SC 6 IO BOHE STRF, 200 I i A 2 Il 198 1 iR A
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The Variability Analysis of Radio and y-Ray Fluxes for
Mrk 421 and 3C 454.3

GU Chun-xia"*?, ZHOU Ming!?, WANG Jian-cheng !

(1. Yunnan Astronomical Observatory, Kunming 650011, China; 2. Key Laboratory for the Structure and Evolution
of Celestial Objects, Chinese Academy of Sciences, Kunming 650011, China; 3. University of Chinese Academy of
Sciences, Beijing 100049, China)

Abstract: In this paper, the variabilities of Mrk 421 and 3C 454.3 are analyzed in detail. We collect
the data in y-ray (100 MeV~300GeV) and radio (15 GHz) bands, and construct their light curves.
Through analysis, we find that there is a strong correlation between y-ray and radio fluxes, in which
the variation in the y-ray band leads that in radio band for two sources. The most likely explanation
of the observed time lag is synchrotron opacity in the radiation region which could be optically thick
to radio emission when the flares occur. Caused by the same perturbation, the radio and y-ray flares
at their peaks are not observed simultaneously due to the opacity effect. The radio flare is observed
only when the emission region becomes optically thin. We also find a long time fall in the light curve
of 3C 454.3 in radio band after a big outburst. In the same time, the y-ray flux is very faint, indicating
the weakness of the activity of the jet. We consider that the fall could correspond to an expanding

process of the radiation region.
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