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Fig.1 The SEDs of Fermi blazars collected by using ASDC SED Builder. The red points are the
quasi-simultaneous data, while the grey ones represent other observations. All the fitting parameters are

presented in Table 1.
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BRI, FATI3RAS T 54300k F C14) +1294 (Fedi 1 U I FEA) 35 75 1) Fermi
HEAZARFEA (97 FSRQFIT5 BL Lac), B AR & T a8, K2R 2 FEA M
BoAn, &5 SCER[37)M K 13AH AL 3l il Kolmogorov-Smirnov (K-S)#:%:, FSRQFBL
Lacki % 45 F 05 hp = 0.993. p = 0.728. 13 RIMFEAFI2LAC (Al (WL B /3 A A i
TN, X R BRO LR ES . RAh, RN Se EUE FEEY, fTBL Laclf k5t
WL AEAS 2y 5, DAL AN 2088 B RE A IE B A7 A W, 7E2LACH56% M BL Laci%
M B B8 AEREAE B R, AT IS I 250 T A 98, Giommi %5 A& H
T ANE IS, AT AR R A AR 2LAC B AT I B 208 (I BL LacfJ 408 KT
CUNFLI R I, HAEAE0.5-22 1), W E 1A A B9, ShawZE 4L T 134 BL Lac4l
BALML R A FEARTD PRS2 B Ly-a e 2 BRI, T PR32 2544 B Rl 2175 £ A R
(R FREA PR, 54MFEA IR AR R AL, JE B ifEz = 1. 210 ma g Akl —421,
I, FATHBL LackHEAIE S IR BAEA, W HEFEBL Lacl 45 /AR 22, 7E5847
T BRAT S TR B, BRIERE R AL I 22, 9537 25 SRAT AR5 3 A7 2K

FSRQs

BL Lacs

0.0 0.5 1.0 1.5 2.0 25 3.0

Kl 2 LR

Fig.2 The distribution of redshift

3 WEdE

AR I 2eds:, g vf, = —b(lg v —1g v,)? + 18 v fo,, 73 G [F 2D 4R
S 82 FITCHEUET A9 (R UE [] I SED[11:26,29,43] - s = — el AR A 340 4 o [w] ISF 1 0 0
P KB ML P A i, DR FRATTAE 40025 mh s o LA ORI 54l s ek T
EMESHL 15, X TA3ALBASHE AR A, C1448 FAH R (1 7 42 4t T & S 4.
I, AT E AT 43N EIIG S5 AEM ) TAES, A 200 AR AR I ICHUTE 5 AT
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ICHURMEAF AR 2 5, BRIAE LR G FICHUS 620 o HEBR 12 205260, Hk, ot
TICHU, A 391 (33 MFSRQFI64BL Lac) AN INHE R P EE L FEA. 1 T ICHL
S BB 1D 15 2 0 T KT A D R S s, DR R TCHU (M 2 40mT B AN T S ). JLrhid
A AR AR PR R TC R th A8 A0 22 W] KT AR YR, 314BL LaclIICHUR BAT i 5t
B IESE. T LR E N, AELUR & FICHUR M, 3T 18R T Lk 74 AR
1 (33/NFSRQAI41BL Lac). V4N A& 1R,

Ackermann®s \ 3l & Afi T3LAC (the 3rd LAT AGN Catalog), A1 H 37k £ 1
AU AR I PESED S Al 55 [ 20 56 W B A3 1421 )\ SOk [42] (R 3LACH 153 31924 i A
&, Hrp 540 MNFSRQABE2BL Lac (2 WA 1) 1 [R5 4 S I A3 . LLBL Al AT 4k
T (1 [7) 25 4 S WA A A 5 FRATT IS, &5 A3 R, el 2FSRQ, i 7EBL
Lac, K& ZAQRM MY 5 B0 56 A0 ), SE2k e S fE I8l 5 th 2, FSRQAIBL Lacit)
R4 5 490.874F11.033 (4 TFSRQABL Lac, A< & %0437 40.77410.93; Pearsonfi
5 Ip e 43 Ip = 4.91 x 1072Flp < 10720). SRR AT T 5 SCR[42])28
L AE AR R, BATE T IIBL Laci [7] 25 58 55 W A5 456 £ KK F SCiHR[42]
1) W AE A % FSRQIF 7] A5 4 S Ve (1 A0 30 /N T FOWE A 4030 AN [R) (R 405 T ok 3 5l
THEAFAEZE 5, Ackermann®d N\ 2448 HY JE 7] I 4 22 8 BOE A5 7 SEDIN, RS T ¥
Yt S R Ay ok k2 1S 421 AR SR /BB A SR A B TR SRQ ) 2 i S U {4
AT RE e, A B8 AT 32 A R AR S T BEARANBL Lacl [R D4R UM . K2
B 0 [R] I 22 3 B Bid s i Fermi TR 72 L0 ORISR BN, SR B AR 18 R
FE SR (RS2 R o 25 T AR S /R A S RN B R R I A R (AR T T
WysyI© = (14 z) (u;y’lc)"bsﬁﬁ, Hor 2RISR, (LT 200, fEAGNFEA T §if
INFTEE, A AGNREAZE W, AN,

3
o T
.
Ig ((7)"/Hz)
B
—a—

Ig (v")""/Hz)

" 1l3 z 12 " = 18
le (")) 7H2) Ie () H7)

Bl 3 AR AR ST (R F A ckermann et al. "2 i, /e RFSRQ, A/&BL Lac, BE4ACRMMIE S B

MR, See R R th 2k,

Fig.3 The comparisons between the fitted synchrotron peak frequency and the results of Ackermann et
al.l*?l The left panel is FSRQs, and the right panel is BL Lacs. The dashed line means that the

observational value is equal to the theoretical value, and the solid line is the best fitting results.
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Fig.4 The distribution of synchrotron curvature
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Fig.5 The synchrotron peak frequency versus its curvature (in 1/by,) for all sources. The empty circles
are FSRQs, the solid squares are BL Lacs, the solid line is the best linear fitting in Chen!?®!| and the

dashed lines indicate the 1 o confidence bands. The vertical line is lg l/:y = 14.7.
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Fig.6 The top panel is the synchrotron peak frequency versus its curvature for FSRQs, the solid line
shows the best fitting result. The bottom panel is the PDF of regression coefficients. A’ is the intercept,
B is the slop, and the dashed line is the median line.
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shows the best fitting result. The bottom panel is the PDF of regression coefficients. A’ is the intercept,

B is the slop, and the dashed line is the median line.
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Study on the Curvature Properties of Spectral
Energy Distribution for Fermi Blazars

LUO Shuang-ling!? DING Nan® LUO Dan!? WANG Xue-pin'?
ZHANG Xiong'?

(1 School of Physics and Electronic Information Technology, Yunnan Normal University,
Kunming 650500)
(2 Key Laboratory of High Energy Astrophysics of University of Yunnan Province,
Kunming 650500)
(8 School of Astronomy and Space Science, Nanjing University, Nanjing 210093)

AsstracT We collect 172 clean Fermi blazars with broadband quasi-simultaneous
spectral data from radio to y-ray. Both spectral energy distributions (SEDs) of syn-
chrotron and inverse Compton (IC) components are fitted by a log-parabolic law in
lg v — lg vf, diagram. The second-degree term of log-parabolic measures the curva-
ture of SED. Our main intent is to explore the curvature properties of spectral energy
distribution of Fermi blazars. Our main results are as follows: a significant correla-
tion between the synchrotron peak frequency and its curvature for flat spectrum radio
quasars (FSRQs) and BL Lacertae objects (BL Lacs) is found, but the correlation for-
mulas are different for FSRQs and BL Lacs. Comparing our observational results and
the theoretical predictions of different models, we find that the observational result-
s of FSRQs are consistent with the fluctuation of fractional acceleration gain model,
while the observational results of BL. Lacs are consistent with the energy-dependent
acceleration probability model. The mean value of synchrotron curvature of FSRQs is
larger than that of BL Lacs, which suggests the particle acceleration efficiency of BL
Lacs is higher than that of FSRQs. It should be attributed to the jet plasma of FSRQs
dissipated within the broad-line region (BLR) and suffered stronger cooling. We also
find that FSRQs and Low-energy peaked BL Lacs (LBLs) have similar SED properties,
which is consistent with previous results. We do not find a significant correlation be-
tween the IC peak frequency and its curvature for FSRQs and BL Lacs, which may be
caused by complicated seed photon field and radiation processes.

Key words galaxies: active galaxies, radiation mechanisms: non-thermal, methods:
statistical
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