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4C 21.35 9 v HEATHFER RS
5B T RIHE K1
FH#IME 23, g4R Y, xEL, og 28, B E L3, wgm b2l

(1. HEEBER zMAXE, B 650011; 2. PEBZER K, Jbal 100049; 3. FEFEER RIALH
b E 0=, B 650011)

FE: FHM 2008 4 8 A 5 HF 2013 4 10 A 23 H Fermi-LAT KWLM s, X 4C 21.35 1)
100 MeV 2| 300 GeV [ v STEEHRIAT T 2007, K457 1 K bin fEH T FOEBHEE, JFTE 3 /b
B bin AL B PEANRE AL T BRIk 11 AN KK, 19317 5.4 h IR EERR bR, S X5 e
AR 2R 2 — AR MEE K, PRI S T3 3] 100 MeV < E < 300 GeV ]~ S22 4%
F 15 GHz $F 638 351.27438 d, FEF ~ SFLR4R ST XX T 5 s AR S e 2 E 5 Hom DA RE, A
TAESR S X A1 IS S R T35, IXRE I FEXT N2~ S 2R 4 5 (X 3] 5 el e 25 X I ) R B A
Ar ~ 44.4 pe. Wit 5 VLBA WIE R 15 GHz ST AL EAAH LU, 55048 5 X m s shid
T R AT REAFTE IR I 4518

x B O WESIERE; KEM; 4C 21.35; 4 HL; FH; OB

FESHKE: P157.6 XHERFRIRTS: A

1 5

Tl

VE BN BN — 2 oh e X B AR R A A R R A . S LR (SR 5 GHz 508
5 BBLNEETLL Fs/Fp > 10") (ES1E RIS EBTR s AT E © " 5 (@
WG 0 < 100, FERIN I KRB IE SN E R WA Blazar. Blazar [
Sy A BRI LR T, Horh, (ARG L AR LD AP B X SRR (— BN R A TR
F R Y L T 1 RSB AR ), BRI AT MeV B GeV 8Bk, v 583 (B > 0.1 MeV)
KT RS I B ARy, RN 52— A JUBL ) Blazar fOR S 7. (0 ~ B LR AR SHL
(TR Y AR ) R XA E (SR T Mgk XA ) A

WFEHEA: 2014-04-01; {EEHH: 2014-05-28
FENE : F X B AR S (11133006, 11163006, 11173054); FRHBE ks 56 S RH% % 5 (XDB09000000)
BIEE: L8, wjtQynao.ac.cn
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R AFAEAR K B4 YR IR FT (BLFE AR AR « 678 i 28 B I 1] (AR 4k | AR ik A2 it
() 2 AR A 22 U8 B AR AR DG 8 ) AT Re B 7 HE A X AL B s AR S X P R B A% A AN 4 4
B4, ] BE R e S B AL B s, i DAXS SR DG AR i S AR (AR L HL 2. VLBI
(very-long-baseline interferometry) Ml 2 H i ME— Ge 8 /£ 2 M R E 529 Blazar Bt
LI A, DR IG (R B AF 7Ty 5 285 5 FR i B AR SR A B T 8 ~ S ERAR ST IX AT B . F
Al y B 25 5 R IR A B S G AR A G 1t CAE 2 A Blazar AR I, 140 OJ
287", PKS 1510089 Mrk 4217, 3C 454.3 ™" %, (AR AT LS RUAFERW, I
WYATE v S48 559 i BRESUE I L ™7, BRI S — B 40T S AL

LA 6 22 0 BER S 28 i S 58 B 7Y, Blazar #4045 A BL Lac K A& (Z5A4 %5 B /1
F 5 A) P 5 22 4K (flat spectrum radio quasar, fii#X N FSRQ, {4 % % KT
5A). £ 1LAC (the first LAT AGN catalog) "1, Abdo %5 N4 98 I8 B 3% S 1) [7] 25 1 A3
(synchrotron-peak frequency) £ 8 " ¥ Blazar 43 AAEF #14 Blazar (RS vpea, <
10 Hz), H[FI2P & Blazar (10™ Hz < vpear < 10'° Hz) Fl5 [F]2P 1 Blazar (vpeax > 10'° Hz)o
£ 2LAC (the second LAT AGN catalog) H1, JU-FHH 1 FSRQ #B & MK RPN, moRe)—
10 BL Lac KA i F s

AC 21.35 XAHA PKS 12224216, 48K 0432, FEE—- A EsER R+ ™, 2
— /ML S0 FSRQ (8 H % 5 4) HUE JE 45 MI7E GHz IIRE b2 1777 KO R 4
Z5K9%0 100 kpe™, B AR (wide-angle-tailed) %2 7, H7E VLBI BfZh S 30 H B3
R EFBRA N X, WL E S T B DR IZ ) (v ~ 20 ), HIXEETR
Sy BAT AR T IS B AR [ s s IR, RNk X Rk B RS . 7E GeV
W B, AC 21.35 T ik i A g xt He gk Y, HiggihE . FL7E Energetic Gamma-Ray
Experiment Telescope (EGRET) B %, 4C 21.35 MR F A4 + S ekimst ™, HILE X
BHINT Fermi 1ILAC™, 2LAC™" FUSIMIVEZ (monitored source list®) H1. 2010 4F 4 H Fl
6 /1, Fermi %% [0 i 45 7 MWLM B 4C 21.35 BRI GeV y SHERMEE ™, HP-HIRE 7R
T 1075 cm 2571 BREEETE 6 H 17 H, MAGIC Cherenkov #2774 70 GeV
BIZA 400 GeV ML ™, BA 2 FOCEIAR, £ 10 min. X AHLPEE T 24771 Blazar
ALY, [E A 4C 21.35 BOAES 3 AMHEERII H R o B R S L RE y ST ERAR ST (KT
100 GeV) ] FSRQ (54h 2 443515 3C 279 #1 PKS 1510-089). i, Tavecchio 28 A
R T RE XA X (BAERKRKZ SN T 6 ~ 75, AL ERES) I E— 1 RERE
PIFRSSIX (BN TSR XN, BA T T 2R IX A1) SRARRR X (AR A ) AR e S AN PR (10648 s T
Dermer 25 A * SR T AR FEIREET, IR H s RERR B 7726 T pe RUBE b i B 4R 3
FIFERT IR PR A2 (WAL P9 DX s 20 A = e B0 I+ S 4R S S BAE R = A ek -, X derp
PERLF HE IR H T8 26 X 5 AR AME S A AR, A=A S R T) BIRERE D
AT AN, AR 4C 21.35 B~ S LM AT B-5 KU B A AR DY T UK 1) A7 AE AR
etk ML BAR AC 21.35 RILHIE L A RIVRHE, (24 M8 &R K 4 S8

Phttp://fermi.gsfc.nasa.gov/ssc/data/access/lat/msl_lc/
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RFAE B 6 55 5 R B B A A AT L TTHIE 5T
ASCHEF T M 2008 4E 8 H 5 HE 2013 4F 10 H 23 HIL 5 4E 1/ 4C 21.35 [ GeV ~ 52k
AR, I H A 7 H 5 R ) BLE 15 GHz St 6 AR AR G .

2 HlEabHE

2.1 Fermi-LAT XM AN #E AL 18

Fermi 7% [A] B 8% A 51T 2008 4F 6 A 11 H, T 2008 4F 8 A 4 Hitd IE £ . #
HAEH ERIRRIX I s (Large Area Telescope, fajfK LAT) J&— AN 1E 7 7 X FE 4 B
BE, RN AERETE N 20 MeV 2L 300 GeVo ML T RIS v S8 ¥4 EGRET, LAT
BRI (29 2.4 sr), FHRIA R (T KT 1 GeV 4 FOE14) 8000 cm?) F1 8 &
I (R T 1 GeV ) front 2506 Os £90.6°), HLE 30 sl LAg R —J8 ™,

4C 21.35 [ v SR HdEE H M 2008 45 8 A 5 HE 2013 45 10 A 23 H Fermi &K
Heds, BEBUN 100 MeV #1300 GeV, JH] Fermi £1% T B4 (vOr32p5) F1 Enrico $ffE4b# 1.
HO( 85 72 48 Fermi 242 11 Python JIA) HEAT 7B 3 #. FAFRIE R “E R
RO IEGE X 38142 (Regio of Interest, [&FK ROI) 4 10°, Y X248 (Source Region)
#2200, HCORRTIA A 100°, 4030 N %%y PTREP_SOURCE_V15, #4 R R S
TR glliem_v05, 2% [F 148 SR N iso_source_v05. #%EFE 1 d —> bin, HH—FHE
AT EIE, BT bin R KLSA T (unbinned maximum likehood analysis), HX
BT TS > 25 (% 50) 4 &L A3 BDGAR dth & A B o1 fa 2, i 1 s 3k
NTES M T 0% B (100< E < 300 MeV, 300 MeV < E <1 GeV, 1< E <3 GeV, 3< E <
10 GeV, 10< E < 100 GeV, 100< E < 300 GeV) 1638 M2k F1ix 5 4[] P20 1%, 4>
i 2 fE 3 Fios.
2.2 OVRO B3

4C 21.35 15 AR HUE Owens Valley % LK X H (Owens Valley Radio Observatory®,
&% OVRO) £ 15 GHz &M 2009 4F 4 A 3 HE 2013 4 10 A 22 HEMIAHE *", JeAsh
LU 4 Fione N T 3CRF Fermi 73 [ B8 5 1) 2 8 BOWLI T4, OVRO 40 m 5 H B i 5 45
SEMIM AR KT 20° f9 1500 A CL 200 52 B 150E SR Blazar'™™ , WLMAR 2 A 2 1] 2
R, “SERIAE R 3% (8D 4 mly).

“https://github.com/gammapy /enrico

®http://www. astro.caltech.edu/ovroblazars/index.php?page=home
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Bl 1 (a) A4C 21.3589 100 MeV < E < 300 GeV B v St rA%k; (b) AXR AT ia
FSI PRI 11 0K SRR

3 A

3.1 vy FHERTHHIE

M 2 v 4C 21.35 Be o BUR AR M2 nT LLE Y ZEFT /08T 5 48 (8], ZRIITE 1) 100 MeV
F) 300 GeV M6 TRER T2 100 MeV £ 3 GeV [F06 7 5#k, T B s T o T 32 84
TEBE A2 ORI BRO6 T 1R, BH LR ES . A\ 100 MeV < E < 300 GeV 4 v 528 648
T LA H, M 2008 4E 8 H 5 H (54683) %2009 49 H 26 H (55100), 4C 21.35 —H AT #E
WAKES; A 2009 4E 9 A 26 Hitg#] 2011 42 A 8 H (55600), 4C 21.35 FEAF|—ANHERHA,
[EPERE S 220 10 B v 2R MIELLUE 4C 21.35 X A—ANT#f, B F 2013 4
7 H 27 H (56 500) FRIXHENBIECAEKIPRE . KA 2LAC H 4C 21.35 T rxd sy
LA (AN/AE o (B/Ey)~o~P=((E/Bo), ZERERFE TN Ey = 317.12 MeV ™), 138137E
100 MeV < E <300 GeV i v HF 2 5 a FEPOEFRERN (450.1+£4.7) x107% em 2571, oo =
2.214+0.01, 8 =0.06 £ 0.01, TS= 52 671, b7k, J T EMEG AL GERE, RATILMHE T
5 S FIRIBEE 70 4F (spectral energy distribution, f#K SED), JF5%fHa3H4T T X Him 2k
W (RS ERERETE N By = 317.12 MeV ™), W1 3 fiis, 1838 a =2.20+0.01, 3 =
0.15+0.01, Zft x? = 1.23 (XN T A REHEMERZ M 25%) .

MBS BOET e S E Tk FRE AR G B ] U B, fE RIS, 6 ich; Bl
FEREDIE R, ST R BB AR H A 1A I % EREAR T 1076 cm 2571 B,
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J6 TR Fe B B SR WS FLEE AR 1] —2.25 BT SEIT s fERERK T 4 x 1076 em 2571 B, ok
T REFREC VRS AL SO BT Je OSSN A o) —2.0 BHESEST, (H BT S
R, BAVEAREE & SR, o T REM BRI, Pl ; a1 aeit &+
B, e bR EOREECR, FTLAVE IR

BAVEIERE T 11 WA RN v SRR (WE 1 (a) TRk FTR) #7050, HigHE
HF R T 3 x 1076 em=2s71, HARFHHE TE Y FREMM 2 f5. N T 41
WHFE, FRATH 2.1 5 ERER 740 B T IX 11 MR R HI 3 h — bin KOG #IZE (100 MeV
< E <300 GeV, TS ¥KT 25), JFEEANSE 1d —4 bin KOG LR AE — DRI
Arxtbe, Wi 6 A 7 FiR. 6 1d —A bin B OLR, RATE 211X L5 0 B 1 KR & T R
B 1AL R A B, AT BB 2 AR E BB R FTI il (FRATT I ANIE R X S KR 5 1)
PR R BATAEA R, RO BTN ARG K, H 2 A e A B LI, Hedn
BRI, A7 HAReATEE — AN B, &S0 ERRE 1 IRBER). X S4B R 1) F T+ AR TE
1~3d 2], FEENIE 2d i THENARE LR 5d 2\, FEEPLE 3 At WK
()3 h —/> bin WG AT LAE 2, LA AR R g (9 kL s — M2 e 2 A4S BRI A
BT, HEVFZAE 1d —A bin FOGAE M ELFHER EFAR TEHEHZ AT
S I FR R R TR A, B BB % TILL IV, VIIL VIII. XI. 3 h —4 bin K6 ASdiZk R0 k2
Fettk OUHBGER V AR VI, HORHE 5 B R SR S RZEROR, DETHRAITEE
%@E@ﬁ(ﬂﬂ:a+2%FMk+%hmMW”mmﬂﬁmwéw%%%ﬁﬁxyﬁnoﬂ
AT R RO R, AR R TV R ISR 1 ANRG TR, (B R K R BT AR 6 AR I
PRIEARTEE Y, BB LA E T G X, 1 HX B R AT R HE— 5 H o
PRI R TR ™ RT3 h —A> bin KB EEE, RATEM T o6 TR 5k Tk
B KE, WK 8 Fin. T TRMAE T IRERHUR ZEHR K, BATLIEE H 5T
SEi0, HAE NI 11 AN B, AR E 2 T LI ATIE R PR, R RECR” 5
s, Mgt ul, RN EFABUR BN B RS T IR TR R. £E 6 MK
7 FF LRI 3 h — A bin BB, /NG RAR R AR K VII S 7 NMRY T 1%
Ko BARAR F(t) = F(to) - 270/ (Horft F(£) 1 F(to) 53 BRI E] ¢ 1 to B 6T RE
Fo T2 REIBINAR), e ETF 2 5 6AINAR 7] < 5.4 h, XA T 2 ety
|Tint| = |7] /(1 + 2) < 3.8 ho
3.2 LS EATHIEXM

M 15 GHz (15T e i 28 (B 4 (a)) FTLAE R, 4C 21.35 A 2009 4F 4 A 3 H (54924)
F) 2013 4 10 H 22 H (56 587) &L #A L BERB G K, FLIa) S A ) LIk W i 3 B gk
(JEBRARZ) 100 d)o Forbr, KEAR IS 13K ST RE I T BT s I8 30 7 1) S A1
B AL LR (58025 ) R 38 K) BT B o X PRI sig 20 77 1) i 203 vl e | T 4C
21.35 ATE—ANE B R b (BB R RS A E IR R IR 1A BAE
FfesE ), AT AR TR 4C 21.35 H S IIBCE S BRI EE R ERR *. IT IR
B2 5 5T AR AR G, TRATT EEAE S RO 4R b L b PR TSR REsy T ax ELED
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7 BRIERY 4C 21.35 B 11X y BHRIB R TR (45)

N ESR ] RE SR T RS BT 1A A SR e BB . O BHR R T R 21 R Bl U7
) R AR AR, JAT T HA — AN MG R B (O B AR 5 RO AR R BEAT MBS & A, tn] 4
(a) PHILLETR) RITAEIR B IE B IX 4 4F 2 (R S () MOJAVE (1) 15 GHz
UL O, FRATAGENIX A SR SR 7 20 7 4. R MOJAVE WL & 4 %2
b, FAMIRAER OVRO H I8 ) o 10 5 638 i i 251X A e 1k A 19 Kl 45 21 AT
KeH T 5 v AR A - 2, W& 4 (b) Bis.

N T RS B S 2O AE 5 5 MO I SE, FRATTE R A MO T
ff) FR/RSS (fux randomization/random subset selection)”” 77 #EAT 1000 1k 5 4% &
B, AR 9 Fron. 45 RERMW, AC 21.35 1 ~ 5F G4 5 8 A T 569 F 4 S ) I TA] Dy
TER/RSS _ 351 97138 q (I 4E g1 FR/RSS J57 115 HH 9 1000 Y 52 K 9 A5 0010 53 400 B S 11
B E, 2 B TE T 68.3% M EEXIAIFHE, B 1o WEMEXIE). N7 HRE
B AUE 4 (b) H s AR R & ) RS 351.2 d, B IS v Ol AR AE R — AN &
10 o HBEFAT S ML RBE DR L IE TR S ST R RIS G, IG5
LN 5 R N PR S P G T ) I S T RE AN — B, an SR RERE SIS R AL Sy ST R
SPHOGAR, RN 5 2 AN SR T RS B 7 1 AN LIIAR 2 5 T S S H O AR 1) IR AR

“http://www.physics.purdue.edu/astro/ MOJAVE /sourcepages/12224216.shtml
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W, AAREREFRAR. SR, WE 10 PRATE W BRI ~ SHE LIRRIIIR R 55T
HL LR RET A KRB B XTI b TTAE — 28387 ~ St (RD TS < 25) (i, BT
S PR SRS R S AR AS o R T A O R B OIS TRV TRL B — K T 1, AT IE RS R e Y
LI B RROR (A S 75 B2 2 AN SE R IR R A BT A8, AT TEE A RS FEO AR T 2R
FERFRHITE LT R G &S v 802 Hh 2R VL RS 4T

4 s
FATFEFF 8T T Fermi-LAT M 2008 & 8 H 5 HF 2013 4 10 A 23 HXF 4C 21.35 )

y AU ECE, SAE T 1R bin fF 00T YRR KIRFAE, JRAE 3 /NI bin [t E4H
WEFE T AT Phak i) 11 S KRB R . Sk Bk, 4C 21.35 1 v HFEO6AR BoR B A ik
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10 BEZLMHEKENSTEATHERA T 351.2d F5 v Lt EHLZAIXT L E
Sk iR AR 11 IR ~ 2R

Al IR IAYE, RIR R — B2 2 AN R RIR R i . AR 2] T 5.4 h 5%
INEAEIIHR, IXERE GeV v B4R X RE r < ¢f |Tine| & 5.9 x 10" cm (HU&AE 22 K]
T r=15"", BUA SN E MR I 0 = 4277, ZHHET 0 = m)o
T SR A XRS5 i DX B SR ) B BS BRAE B, B e ~ R (¢ AWK A, R ONEE S
X BF SR G BE ), 24 o BUENG 017 B, R &~ 5.9 x 106 em, {34/ T 94k X 4%
Rprr ~ 2 x 1017 em™ . Foschini 28 A ™ SR T 556 (I 18] bin X628 bR 3EAT 4047, 13
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BTN AR, 2955 2.3 he MITRATE W, 40K 4k S48 50 18] bin KA, BESH
AR A P AR R HH B2 T B A AR RO AR ekt y SRR A X A RN B, TRy SR
SR SEALA SR R 7 . RATER I, ARTE 1 K bin. 3 /N bin i 52 7E 551 8] bin
W SR R AT R IR o S A o LB LR R R S TR B B R
A AIIME? DA il A 5 R AR T R Iy SRR B8 AR N A I S5 0 I A 7

FRATIA K S e AR R s — AR MK i, B AR S T AR E] 100 MeV < E <
300 GeV ¥ v HHEOGARSUE T 15 GHz S M6 351.2F 538 d, RIULFE NSO HE v &A% T
St ELIR AR .y S R S T T S P SR T DUFH oy S R S DS T 55 A SR O S SR
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v-Ray Variability of 4C 21.35 and its Correlation with the
Radio Variability

WANG Jun-tao®?3, BAI Jin-ming!3, LIU Hong-tao!®, WANG Fang!?:3,
LIAO Neng-huit?3, FAN Xu-liang!?3

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

Abstract: Even though Blazars have been well studied at multiple wavelengths and much
insight has been gained into the nature of these extreme objects, there are still numerous
open issues remaining, such as the composition and formation of relativistic jets, the radia-
tive mechanism of the high-energy part of the SED, the location of y-ray emission region,
etc. Variability studies, including the studies of variability time scale, light curve variation,
spectral changes and multiwavelength correlation, could reveal the location of the emission
region, the changes in the condition and structure in the emission region and the changes in
the radiative processes and mechanisms. Therefore, it is essential to investigate the ~-ray
variability. VLBI is the unique method to resolve Blazars on pc scale, thus the combination
of y-ray and radio studies would promote the localization of the ~-ray emission region and
other research on jet properties. In particular, the connections between ~-ray flares and
ejections of radio components have been found in a number of Blazars, for example, OJ 287,
PKS 1510-089, Mrk 421, 3C 454.3, etc. However, there are also contradictions in previous
studies, such as whether ~-ray or radio leads, so further analyses and research are required.

In this paper, the Fermi-LAT data from 5 August 2008 to 23 October 2013 has been used
to investigate the y-ray properties of 4C 21.35 between 100 MeV and 300 GeV. Specifically,
the variability properties with 1-day time bins have been summaried, and 11 chosen marked
bursts have been analysed in detail with 3-hour time bins. The shortest variability time scale
we have got is 5.4 hours. We also use the method of subtracting a linear increase from the
original radio light curve, and then correlation analysis concludes that the «-ray variations
lead the 15 GHz radio variations by 351.2733-% days. The radio opacity in the y-ray emission
region is used to interpret the delay, and the distance between the y-ray emission region and
the region becoming transparent in radio band, Ar = 44.4 pc has been obtained provided
that the emission region is in uniform motion. Then by comparing it with the radio core

radius obtained by VLBA, a decelarating inner jet is likely to exist.

Key words: active galaxies; quasars; 4C 21.35; y-rays; radio continuum; variability
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