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Fig.1 Finding chart of 4C 38.41 in the R band
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Fig. 2

Intra-day light curves of 4C 38.41 monitored in the V and R bands
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Fig.3 The overall light curves of 4C 38.41 monitored in the V and R bands
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Table 1 Results of IDV (Intra-day Variability) test

Observation Duration Amplitude
Band Number F  F.(0.99) F.(0.95) Status
date /h /%
R 8 1.35 2.39 4.28 2.76
2018-02-22 NV
\Y% 8 1.35 2.18 4.28 2.76
R 31 3.28 5.58 2.03 1.65 5.8
2018-02-23 \Y
A% 31 3.28 2.73 2.03 1.65 5.5
R 26 2.74 2.06 2.17 1.73 PV 4.3
2018-02-24
\Y% 26 2.74 1.47 2.17 1.73 NV
R 19 3.34 8.47 2.48 1.90 \Y% 6.5
2018-02-25
\Y% 19 3.44 1.92 2.48 1.90 PV 6.2
R 20 3.27 20.15 2.42 1.87 11.7
2018-02-26 \Y
\Y% 20 3.27 28.84 2.42 1.87 11.3
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Table 2 Colour-magnitude correlation
Observation date m® c® re Pe
2018-02-23 —0.25 0.17 —-0.245 0.114
2018-02-25 —0.47 0.38 —0.242 0.145
2018-02-26 —-0.01 0.02 —-0.121 0.433
2018-02-23—2018-02-26 —0.03 0.02 —0.125 0.003
& Slope;
" Intercept;
¢ Null Hypothesis Probability.
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Fig.4 Colour-magnitude diagram of 4C 38.41, (a), (b), (c) are the colour-magnitude diagrams in the

intra-day time scale; and (d) is the colour-magnitude diagram during the whole observation period.
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%3 FRAICCFMIAVELIN/EBRIAV, REBRAIT
Table 3 Time lags between the V and R bands from ICCF and JAVELIN analysis

Observation Lag Correlation coefficient Probability

. b/ d £
date Ticcr®/min  Tyav’/min  riccr® TIAV Piccr® Piav

2018-02-23  16.67157  19.371%*  0.794 0.770 5.434 x 1072'  4.308 x 1071°

2018-02-25 —10.97342  —25.1775  0.704 0.661 1.882 x 1073 3.877 x 1073
2018-02-26  0.6%17 6.0752 0.981 0.980 6.392 x 10™*%  4.950 x 10™*?

# Time Lags from ICCF;

> Time Lags from JAVELIN;

¢ Correlation Coefficient for ICCF;

4 Correlation Coefficient for JAVELIN;

¢ Null Hypothesis Probability for ICCF;

f Null Hypothesis Probability for JAVELIN.

3 #ZR

S E25RITUE H, M TRIEBEAE, A4AMRNE] 7 RKAe2E, HH201842
H24H IX K AW RECAR. TV B 248 LA X 5 55, A3 2R U 2 K e, H
H20184E2 H 25 H 1X K A AT #8628, VAR BL 7E20184:2 H 22 H iX K #4 o #4531 K
OGS, IX AT RE A BT 00 I I A e B . 20184E2 H 23 H 21201842 H 25 H 1X 34N
VIRV B G AR th 2 #1020 H BN B, SR N TR B S, T E20184F2 H 26 H IX
RVFIRBE B AR M 28 5 &, XA B R ST7E3 hN A8 1L T K£0.10%%,
AR FE 73 0 2 11.3%A111.7%. B3R LLE 758 AW [[]4C 38.417/E VAR
BOOG A il 22 B Ak 2B B IR A, VI B R S I H 2 816.4355, R B A g H
916.08%%  iX — B 254 H RaiteriZ 231 78 201 24F 1) 00 I 45 5 B %, 18 IH4C 38.4140 T 4%
00T S . 4C 38.417E WL HA [B] V AT R B A S (EH AR 29 80,2058 HEAAK (1) 6 AR M8 5 43
7219.0%5119.6%.

X TAFE RN b, FRATIEWH5E 7 B e B EMAH M, £ RANEE
AR T, Hefis 2SNk, RimPHEE K T0.05, UiHEE M. E8A
NI 34 1] 3 7 0 B A 9%, PAE /N T70.05, 1A € R B N —0.125, FH IS PER 55,
TE20184E2 4 26 H X K VIR B ER M 2] 7 /48, {H4C 3841 B H E A Bt 474,
MEAHTTLLE 2, Bfe S RS2 MR REIHVFIE, 4C 38.41 15 Jo R LR 2T
1719, SR G XGRS s R A7 .

BeAh, FRATIEHE F4C 38.41HIVAIRYE B 6 A8 2 18] I AH 5 P Fl B %€, M R3TT LLE
i, ICCFFMJAVELIN 7 ¥2: 73 3 (14C  38.41 1 I 4iE &5 3 A — 5. H wp20184E2 23 H
X R PR A 7 v D0 S 1 B ZE AH 22 BN, S TICCFRATT L 1710000k MCMC, 2k ML 2 A
JN17/10000, UiHAIZITEEAS B )45 R AT EE. YA SHNE M 85 R KRG, XA 71 1) PAE AT
Tz /N F0.01, BERHAH M B3, KX R T 1A 1S B R I AE 25 ] 5 X R ZERUE N IE
B, BEH4C 38.41 VI B A5 TR B84k, XFT-20184F2 H 25 HIX R VAIR Z [H]
FRII ZE 53 T, ICCFRIJAVELIN J5 1543 21 1 B 28 018 43758 —10.9728 2 minf1—25.1779
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min, X} TICCF, 10000{KMCMCI# 2 M2 91557 ,/10000, i B 1% J7 1545 B (1) I & 25 R
BONTEE. NGRS AT LA B, FOAH PR B I PAE K, BEEHAE OGO RIS, X Fh
D7 RS B B ZE 45 3 B S R, FTRE T IX RV B R i &R 28R, PR
0k WONAT a6, s 1R AE 2 B 1 45 R 20184F2 H 26 H iX RICCF T 545 21 1 £
{EIE N0, JAVELINS 2 (3018 86.079 5 min, X TICCF, 10000XMCMCH 2k %
96657/10000, Bt B11Z 71245 2 I G825 R I A TT 52, (HMAH S 2B vl A0, PAE G /)N
T-0.01, Ui B PP V245 B I 28 B A BEAR . PR AR X Fh B2 T 201842 H 26 HiX
RVAFIRYE B 1678 th £ #4820 H S b T e 34 A JLABREAE, 134T 21 B P A Al
M3 B 5 ¥ T AR FE e AR ) 2 R A0 SR I T I AE, DRI I AN B L A — 2% e AR il 26 A 1) O
/b, BRETHEAS BIPEN BOGAR 2 8] H)— /N (R ELAH e M 2 4B 5 47, (Hanan Frik,
MCMC RIS ZE e T 85 R IFATME.
4 Vg

BATM20184E2 H 22 H £20184:2 26 H XF4C 38.41HE4T Y24 VAT R B [F] ik Wi,
Iitsig, B EAEAR RN AR T R EAR R, W20 DLE 1, 4C 38.417E K W AR I Fn
VIR B G AR th 2 # R D0 BN B, R e — R0 I R i F o BT
. AR A TR AR AR () AR AT AR AT FH IR AR R R, X TR AR AR (R B A
% W B ST R AR R . 08T R BRI AR R AR A I B A ok i
RE A0 A 5%, 51 vt I m Fr SR A A (AL R 20). 7R 20182 H 26 HIX K, VAR
B AR ih 28 28 0 R T R B X AT RESR B TR N R RS B TR XS
W7 ISR A, g 18] K b 27 e 12 X 3 P s 11260 22 38k 3 e B P 1)
5N B, e RT3 AR 4C 38.419678 B 28 vh UM B, Btk 2 4h, K
PR AT BB R BT BV — A IS Y W IR B MR T () W T 8 Bl DT R A —
AN A B 22 5 B R - B R B, RS A4 7 1) — B, U B o 3 R N, I
155 YA IS FH SR R — vt ) MR B DG R I B Wi 7T R B SRQAS 7 4 59 7T Re R T —
AN I HLAR Y 55 B R AR S, X 2 A W R A AN A, R e A — ANk
BRI, Algaba 528 AC 38.41H i 4 3 (1) W5 it 12 Bl 2 1F 5% i 28, X ] #E 2
T 5% I W8 e 13t 3 B K elvin-Helmholtz A 2 g PR 7= A2 1. SR 1T b 3 3 26 B 15 #05 AS BE fift B
FATHLRAR I B H14C 38.4119V. RIEE Z IR E. HHTB. V. R, [EE 45,
DAL IhE K 22 B0 A8 1R 't 22 DY AR A 98 AR PRI LB B 4, X Fp i 0 T AT DA A T R SR U
T R] N i S X3 T S T R 2 (1) 5 2 3k B TR BRI AE T DR 22 S [X R A A R
XuZ5 P T Marscher 25 B0 Hi Y BE ML IR 25 58 5 /N 45 M R AL PR S5 0716+714 5048
AT, AT R AR A4 I 2 U B B A% R i TR it Hh 1R OR & s it L (R4 P2 AR Y, 3K e i
MBEA AR BN 5 FEFIE 758 B A AT WIS SE 55 0%~ ek s s A1 4 20 A (1) B
A 2%, I HAH5H H VARG BERHOE AR 2 18] I E 12.891) 0 min, 1X— 25 5 FAT]
TE20185E2 H 23 H A 21 ) VAT R B 18] Fo I GE 45 S AR

BATEWE FAC 38.41TEA FEAR IS b5 Tt F8 B SR B %5 2 (R A G 1, 2531
KHLEA RN bR R, 4C 38.413% & L H 55 IO 8508k 2147 . Bk >R Bk 22 10 00 I ik 48 &
HFSRQIE H I B e B 241 4T N, T BL Lac/@ Btk 47 917 30 iR 2 i R %
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B 0 AR A A T AR TG S R 2 PR AR R AT AT o 32 — T =, AR RO K
B S 2 A 22 By 3 S I AR R R A A R A8, 2 A AL G T R I IR A S
A A B T B AR B AR A I, MR AR 2 BB SR ZLAT N, Rz, T B
AT RS Ja A 2 21 R M AR A 1 I T 256 5 W AR Y6 FBE 10 4 D R AT 5 3 B s 3 3
R R T WA ELERE, FF H I SR AR AR A3 A A7 W% 7T T 256 5 W R A 6 B A0 AH 5 1k BT )
1 e B30 IX R T B AR AR A P A RS R AT AT NI IR Rl 2 —. AR 2
1E201852 H 26 H 1% R VAR B (1) 678 i 22 406 52 90 510 B3y, (H4C 38.41/@ I
R RIEEAT R, BFRHE B2 X R EI EvEIE, BI4C 38.417F Jt I k-7
LLAT R, SRIG AR R G AT 8. Isler B BTIFEMT FL3C 279765 £LAMKJE A AR By 5 TR
1E3C 27955 K AR, F 5T JE B AT A N iR L 3 A8 R e AT N BB R, AR R
JUTRIUVE K, MATIA R AR AR E EAT 1) 22 7 32 B2 5 0 Sk B 3 O 2 35 ) 3 2 5t
T RV AR B 23 IR A A DG, DR I P 2 T 1) B LA T D ] g i B LT 4C 38.4111)
St e AR A T S AR IR 2 5 A IkejiriZE B840 T T A2SURE AR A4 -1 4T Ak
BRI AR A 7 R A ) B () 43 i, AR A R I R R e I 5, i B
O LE S S B B L AR I I B B A At AT T X A T A LE R R B AN R B AR A A )
HAZ Ry, — PN AL K I BRI 5y, 3 — o W R TR R B A g R . AN EI3 T
PLFE H4C 38.41%61E20184F2 H 25 HiX RAB 1B AR, X KAC 38.41 I H B B 4147 A,
1M201842 H 26 Hix KRG =, i i i s Ar i R 1818 2, R % 746
RIS AR A R B, N AR ST 0 32 F sy, DR AC 38.41 HH JR St e AT AT AR R
R AT R

5 i

AT M20185F2H 22H 201852 H 26 H XF4C 38.413F 47 J¢ VIR B W, 3t
TH5ME, B FUEAEA RN AR R R RE I, 45100 R

(1)7E WL HH R14C 38,4140 T 55 55 (195 B 1, VARG B S5 H AR L 480,202, X
TRECE IS, AAGERN 2] 7 RN AR, Hdh2018:2 H 24 HIX R AT REAR. VK
B S A A AR B85, A 3R 2R N AR, 201842 H 25 HIX RN AT REGAL;

()FEA RN A7 R, 4C 38.413% JE B H B S B 2047 Jy, 7E20184F2H 26 H X K, 4C
38. 411 - B 25 B R UL v 7T, 1X AT 82 B % IR 1R S AE R 4 3 S AR 3 5 2 (8]
(1)t 432 B 1)

(3)7E20184F2 H 23 HIX KIRM B TV, RIEBLZ I LE, 4C 38.411K1 VI B A (k40
P T RUL BN, 3% A2 1 IR AE i 218 1 A8 A A R0 B AN (] ' 2 08 B 6 AR 2 [) PR e 4
A DA BEATLIRD 20 45 5 /NS MRS B Sk fif
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Multi-Wavelength Optical Variability of High
Redshift Blazar 4C 38.41

ZHANG Yan  FANG Yue WU Jiang-hua  DAI Yan = MENG Nan-kun

(Department of Astronomy, Beijing Normal University, Beijing 100875)

AsstracT 4C 38.41 is a blazar with a redshift of 1.813 and is classified as a flat
spectrum radio quasar. The photometric observations on this object were carried out
quasi-simultaneously in the optical V and R bands by using a 85 cm telescope from
February 22, 2018 to February 26, 2018. The variability properties of the source on
diverse timescales are analyzed. The results show that this source is in a weak active
state during the whole observation period, and the variation amplitudes in the V and
R bands are both about 0.2 mag. Intra-day variability is detected in three nights and
probably in one more night. In addition, the colour-magnitude relationship and inter-
band cross-correlation analysis are performed. The results show that 4C 38.41 exhibited
a redder-when-brighter behaviour on both intra- and inter-day timescales, which is con-
sistent with those of most flat-spectrum radio quasars. In the last night, 4C 38.41 ex-
hibited a v-shape in the colour-magnitude diagram, i.e., it showed redder-when-brighter
behaviour at first and then become bluer-when-brighter trend. This phenomenon can be
interpreted by the change of the dominance between the accretion disk emission and the
jet emission in this source. In addition, a time delay between the V- and R-variations
is detected on the second night. This is the first reported time delay between the vari-
ations in different optical bands in a high redshift blazar, which can be interpreted by
the model of random small synchrotron cells.

Key words galaxies: active, galaxies: photometry, galaxies: jets, quasars: individual:
4C 38.41, radiation mechanisms: non-thermal
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