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HE 07287 RHEEHRIZIEHMKIES BL Lac Kk, HARBBAY LS5 54
TeV BL Lac K (0716+714 il BL Lacertae) 7E{RIS B RERHRAH ML, (HRUICRIRE
WHEHIEREIRIZI R TeV HE. FIAX 3 MREMEMESE, HWEENTE 22 GHz |

37 GHz fl B ik BtAy B/ NEAE E B RGER i 6, #F—25 FHEAEMME] OJ 287 f TeV
G FTREIRA. TR ER: (1) B/, OJ 287 £ 37 GHz il B
B ERAR/D, 1 22 GHz, OJ 287 5 07164714 f4554H24, {H5 BL Lacertae it
F/MRZ, OJ 287 M A RIS TR, A HRNEIRE OJ 287 fy TeV il
Hiptek, XFRA OJ 287 1F TeV K BMHEN FiX 3 MIKABE: Bt/ NI67E JF A Z [H] AT R &
FERFR;  (2) ®BJH, OJ 287 7 B WEARM T 37 GHz MR EKTF 0716+714, 4
F BL Lacertae; £ 37 GHz #X} T 22 GHz gy #ER & T 07164714, 1ff BL Lacertae 7¢
37 GHz #X+F 22 GHz FYBTEE R fE, FH 22 GHz ZHRRTT 37 GHz. @M IER Y L
B, HBAKH OJ 287 5 07164714 F1 BL Lacertae Z [AIfEAER WA MAEIY
KE, MRATREZEHE T OJ 287 7 TeV B REIFBISERE M Y] S FF KRBT B WA B F) >k
B OJ 287 MM =4E5, 15 TeV REBIEBEM REISAKAB BRI H AT EARARIERE.

XA XKEB: M, ER: BEEH, HE o
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Blazar J2 5t RGN B R —DF2K, BEW A TEH EEAM BL Lac Kk
FiZs . Blazar % BA RGE. KMiHREEEE D K RERE 23 AR S RHE. X Bl
REAESE % 7T FAR X 10 BT SRS B B A AR 2770, Blazar MYHEST B 7= A4 FARX R B
MRS £, ATOAPF R MR AL T — N RARLEE. WXt blazar LHEH
SRIE SN ERERITII, KA BT B A AR Dt I A BRI TR AR R S SRR R A A B L) (47
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Blazar f) KIRHREIAE ARMFRENERZE N B ELBRET —FEEF
B JEAEXF blazar JEAEWHFSE, ARSI, AL RS E
ZEfER. 20 22 90 £, EGRET RN F blazar 7EMI S5 LU B AU FE . 455 DAESE
BHE . JEEEA X BRSSP BRI, &I blazar B REIE AT KB EI g gty 2 H
RIIKREIEE B A& AR XTI T R D FRa S = A 1, X EREE R A—, T8h
TR R TR R . HRT, RV e T2 AR, AR 5 TR B
BA T A RS IEAL (SSC B B0 Rl Y6 TR IE T IR A IR SHET# ECD #E
A 12) R e PRI TR AN S L = By BECC #AL 13151 Rl 6755 1wt it i T Y
T AR ST BIRL DO Rl TR IR T WS AR AR R LA R S AR (17 4. AR
$#% BL Lac RIEMKREIENLE A AR, #—2P A BL Lac KRS AR BL Lac K&K,
H [T BL Lac R HIEA BL Lac Rk 19,

TEVIC PR BIEFEIRNEA TeV blazar 1, KERHE =M BL Lac K.
SRT, 0716+714 fl BL Lacertae J&{KIEMH BL Lac KK, YICRHREREEHRME] T
TATH TeV 5148, OJ 287 2{RIESE BL Lac Rk, HEBIZIKIED), 1EKEEBMGERE
FEARF 07164714 2 BL Lacertae fRAAML, (HEHBREHRMEITH TeV §2% U9 Fi132
R H&E OJ 287 . 07164714 il BL Lacertae 7 22 GHz . 37 GHz 9622 B I B9 B /N6
B JE AR 3 M B [ ERE 7R, \aRERARME] OJ 287 iy TeV SR ATREIR A .

2 HIEFIET

TN kAT OJ 287, 07164714 fil BL Lacertae £ 22 GHz ., 37 GHz
K B BB L HRRBE. Bk 1 s, JEAMEmE 1 s,

F 1 OJ 287, 07164714 #0 BL Lacertae FIZ#E3RIE
Table 1 The data sources of OJ 287, 07164714 and BL Lacertae

Band OJ 287 07164714 BL Lacertae
22 GHz Salonen et al.[QO]; Terisranta et al.[21—23] Terésranta et al.[21—23]
Terésranta et al.[21-23]
37 GHz Terésranta et al.[21-23]; Terisranta et al.[21-23]; Terésranta et al.[21-23];
Nieppola et al.[24] Nieppola et al.[24]; Zhang et al.[25—26] Nieppola et al.[24]
Villforth et al.[27]; Hufnagel et al.[32]; Pollock et al.[41];
Fan et al.[zsfzg]; Ghisellini et al.[33]; Villata et al.[34]; Webb et al.[42];
B band Zheng et al.[30]; Qian et al.[3%]; Raiteri et al.[36]; Bai et al.[43—44]; Fan et al.[28];
Qian et al.131] Montagni et al.[37]; Wu et al,[ss]; Hagen-Thorn et al.[45];
Zhang et al.[39]; Zhangl40] Villata et al.[46—47]
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AR 2540 R BT O 287 . 07164714 1 BL Lacertae i 5 /NGAS F T T
i, BARSHTILE 2. ZEE 2 EATHEE 1 AR /ME X R A 8 A8 A3 K/ IME Ry 3 AU Bt
WA A, FIXAS A EIVE XA R S/NAR, BRI REEAER 2 . UK
%P, 7E 37 GHz Ml B Y B, OJ 287 W36 BEHAZ B B R/, 78 22 GHz, OJ 287 I
07164714 fyZE5LAHY, T BL Lacertae BH, OJ 287 f1 0716+714 {yERIKMR L. Mk
&, 5 0716+714 fl BL Lacertae # LT =, OJ 287 #£ 22 GHz . 37 GHz f1 B J BX iy
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Fig.2 The analytical figure of minimum variability period with structure function method
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Table 2 The analytical results of minimum variability period with structure

function method

Source 22 GHz period 37 GHz period B band period
bin=36.5 d (yr) bin=36.5 d (yr) bin=36.5 d (yr)
0J 287 11.2 1.12 13.1 1.31 21.5 2.15
0716+714 10.2 1.02 23.0 2.30 34.1 3.41
BL Lacertae 81.0 8.10 79.5 7.95 24.6 2.46
4.2 BETEREIS R
) F B B 2 B %t OJ 287 . 0716+714 f1 BL Lacertae 7€ 22 GHz . 37 GHz J%

B i Be Z [ 0B () BB AT T 404, Bk WA 3. FEAM T Bl A, IR A IE, FRR SAE
B BOEHT; A IER R, MIRRAMREERBGERT. RAITHBEMILZK T 0.8DC Fpeax HIETE
B DAY B AR AR AMEAE R B ] IR, TEAN A Hr 45 R L3R 3. /5 R R, OJ 287
1E B B AT T 37 GHz B ERBEK T 07164714, 48 T BL Lacertae; OJ 287 7E 37 GHz
MXTT 22 GHz By EER S T 07164714, BL Lacertae 7E 37 GHz fHX%FF 22 GHz BIRTIE N
ffE, FREA 22 GHz BRTT 37 GHz. X ER A BT, BOFHFEE LI 0J 287 5
0716+714 #1 BL Lacertae Z [ B E R, FTHALE B IHEAEXT T 37 GHz . 37 GHz
FAXTF 22 GHz Z [A]RIER AT TeV SFRRYTRES Z [0 Al B A BRI R,
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Fig.3 The analytical figure with discrete correlation function method



4 EPekas. 0J 287, 07164714 #1 BL Lacertae #3674540 7 271

R 3 EEEXIRESTARERNER

Table 3 The analytical results of time delay with discrete correlation function

method
Source B-37 GHz delay 37 GHz-22 GHz delay
the bin of abscissa (d) the bin of abscissa (d)
0J 287 28.1 1025.7 0.45 16.4
07164714 19.2 700.8 1.5 54.8
BL Lacertae 34.3 1252.0 -0.3 -11.0

5 ifitfusit

(1) FI 25 R E Rt OJ 287 . 07164714 % BL Lacertae 7€ 22 GHz . 37 GHz &
B i By e/ NG RAREAT T o, S5RABL OJ 287 Wy s/NaE k>, Bl OJ 287
TE 22 GHz . 37 GHz J¢ B il B i&E S AR, A HRMBIR H OJ 287 #y TeV #§
S, FHT OJ 287 7E TeV ik B AR 5 HTE 22 GHz . 37 GHz J& B i By e/ NG7E R A
Z A RER A B R,

(2) FIFH BB 2 R B RT OJ 287 . 07164714 K BL Lacertae 7 B I BEAHRT T
37 GHz #1 37 GHz At ¥ 22 GHz Z [AIRYEERHAT T 4001, FRHEA LB OJ 287 Al
0716-+714 }% BL Lacertae 7£ B I BeAHXT T 37 GHz 1 37 GHz AHXTF 22 GHz B LR F
fEZES, RYITE B BBUAHXN T 37 GHz F1 37 GHz A% T 22 GHz Z [AIFYEERF TeV St
KMRTIZ M REIR A HEH AR,

(3) Fermi #RMFN T OJ 287 7E GeV fEBAUFEST P2, (HM VI OB R EmBE R HF IR
MFE] OJ 287 By TeV ¥gSF. RN, RATREEH T OJ 287 7E TeV I BHY RS AEIEHE
e, HRUICRRETERARNBILMDIES. OJ 287 £ TeV BEEXHYREIEECBE 7] AE
2T BRI RIBGE L, AT RESE B T RIS A St EcBE, (H TeV REBUECBEMTRE
WEXHILAE B Em H BT R A R IR IE R

Bt .0 Claudia M Raiteri fil Margo Aller $24EAHSCEHE. 2.0 80 5 f AR 2
.
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Comparison and Analysis of Light Variations of OJ 287,
07164714 and BL Lacertae

WANG Hong-tao' PAN Yan-ping??
(1 Physics and Electronics Information College, Langfang Teachers’ College, Langfang 065000)
(2 Yunnan Astronomical Observatory, Chinese Academy of Sciences, Kunming 650011)
(3 Department of Mathematics and Physics, Fujian University of Technology, Fuzhou 350108)

ABsTtrACT OJ 287 is a low peak frequency BL Lac object with violent actions. Its en-
ergy spectrum distribution (SED) in low frequency is similar to the other two TeV BL Lac
objects (0716+714 and BL Lactertae). However, its TeV gamma rays are not detected by
the Cherenkov telescopes. We compare the differences and similarities in the aspects of
the minimum variation period and time delay among 22 GHz, 37 GHz and B band. The
causes of OJ 287 without detected TeV gamma rays are studied and analyzed. The results
are as follows: (1) In 37 GHz and B band, the minimum variability periods of OJ 287 are
smaller than those of the other two objects, respectively. In 22 GHz, the minimum vari-
ability period of OJ 287 is comparable to 0716+714, but is much smaller than that of BL
Lacertae. Though with smaller variation period, we can not detect the TeV gamma rays
from OJ 287. It is shown that the radiation from OJ 287 in TeV band is possibly not related
to the minimum variation period in 22 GHz, 37 GHz and B band. (2) The time delay of
0OJ 287 in B band relative to 37 GHz is longer than that of 07164714, but shorter than
that of BL Lacertae. The time delay of OJ 287 at 37 GHz relative to 22 GHz is shorter
than that of 0716+714. The corresponding time delay of BL Lacertae is negative, which
means that the radiation at 22 GHz leads the radiation at 37 GHz. By comparing and
analyzing the results in time delay, we can not find some obvious differences among OJ 287,
07164714 and BL Lacertae. It is probable that the SED of OJ 287 is steeper than others,
which leads to the undetected TeV gamma ray radiation with the Cherenkov telescopes. It
is still unknown how the SED in TeV band affects the light variation in the low energy band.

Key words quasars: individual, galaxies: fundamental parameters, methods: analytical



