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Abstract
One of the most important problem of the blazar astrophysics is to understand the physical origin of the blazar sequence. In this study, we focus on the GeV gamma-ray variability of blazars and a evolution perspective we search the relation
between the redshift and the variability amplitude of blazars for each blazar subclass. We analyzed the Fermi-LAT data of the TeV blazars and the bright AGNs (flux = 5 x 10 [cm™2 s71]) selected from the 2LAC (the 2nd LAT AGN catalog) data

base. As a result, we found a hint of the correlation between the redshift and the variability amplitude in the FSRQs. Furthermore the BL Lacs which have relatively lower peak frequency of the synchrotron radiation and relatively lower
redshift, have a tendency to have a smaller variability amplitude.

Introduction
The spectrum energy distribution (SED) of blazars has double peaks, one at lower
energy ranges (radio to X-rays) and the others at higher energy ranges (X-rays to gamma

Light curve (0.1 GeV < E < 300 GeV), 30 days bin.
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We computed GeV gamma-ray variability (Fvar) of each classified blazars and 0SS0 e 0070w B V7 e R %
investigated association between Fvar and blazar sequence.
We also obtained Fvar distribution for redshift due to derive the evolution of blazar. Fig.1, Mrk 421 Fig.2, S30218+357 Fig.3, PKS 0454-234
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Fvar (fractional rms variability amplitude) * Fvar=42.631 1.28 % _, | fvar=198051278% _, fr Fvar=59.92+1.28 %
* Average flux = (2.06 £ 0.36) X 10 + Average flux = (1.59 £ 0.30) X 1077 . Average flux = (3.03 + 0.31) X 107

Equation 1 shows the Fvar which is applied to calculate the variability amplitude cm? sl cm? sl cm2 51

considering the error. Fvar is often used in computation variability amplitude for each
spectral band[2].

Eq.1 Fvar [3] Redshift vs. Fvar
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Fig.4 redshift vs. Fvar
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We selected AGNs in 2LAC (the second LAT AGN catalog)[3] and TeVCat [4]. 200 [ preliminary |~ % s HBL | of the GeV gamma-ray LC.
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AP Lib 0.049  LBL 3C 66A 0.41 IBL PKS 0426-380 1111 LBL Fvar for LBLs.
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Table 1: Analyzed blazar list. discussion
Data analysis Results
We analyzed the Fermi LAT data between 4th Aug. 2008 and Sth June 2014, usingthe R« Fyar and subclass are potentially-correlated, and blazar subclass seems to change along the increasing
UNBINNED likelihood analysis package of ScienceTools-v9r33p0 with the redshift (fig.4).
P7REP_SOURCE_V15 post-launch instrument response function. e HBLs and IBLs are distributed with z < 0.5, in contrast to the FSRQ distribution (fig.4 and 5).

We selected events of energy between 100 MeV and 300 GeV within 10 degrees of the
position of each sources.
The spectra of target AGNs were fitted to the log-parabolic

dN/dE = Ny(E/100MeV)~ta+Blog(E/100MeV)} = N [cm~2 s~1 MeV~1].

* The first peak of SED tend to be lower frequency with the increasing Fvar (fig.5).
However (some problems)
* The synchronizing of redshift and Fvar might be caused by observing effect.

N, was flux normalization, o and B were photon index parameter. If B equal zero, the There is a possibility that peak of Fvar histogram became large value because low level flux sources are

log-parabolic spectrum becomes same meaning as Power-Law spectrum. could not calculate Fvar.

Background sources were used the spectra listed in 2FGL (the second Fermi Gamma-rayf ° Some AGN redshifts have large margin of errors.
LAT) catalog. The analysis details were described in Tsujimoto et al (2014)[6]. * This study could not considered the short time scale variability (< 30 days). If the short time scale

We used TS > 9.0 ( > 30) and a > 0.01 to compute Fvar. variability occurred, Its Fvar become larger than our results.
First step, we made 30 days bin light curves (shortest time scale in this study).  We selected the bright AGN and TeV gamma-ray sources. Therefore, our sample might contain selection
Second step, if calculated Fvar was not required some criteria(upper limit rate < 0.6 effects.

light curve had significant variation in x*test ( > 20 significant) ), we adopted more longll* Fvar values are changed if log-parabola and power-low spectra are used as the fitting function.
separate time (bin size) light curves ( 60 days, 90 days, 150 days, and 300 days).
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