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AGN Variability and Spectral Slope Variability in the Optical Band

Pu Xingting

School of Physical Science and Technology Nanjing Normal University 210097 Nanjing China

Abstract With disk-instability model and starburst model AGN optical variability and spectral slope var-
iability in the B and V bands are simulated and compared with observations. The results show that disk-
instability model and starburst model can qualitatively explain the variability and spectral slope variability
in the optical band.

Key words variability AGN disk-instability model starburst model B V band

0
AGN AGN
AGN BL Lac ovv AGN
AGN 90%
AGN . AGN . AGN
1 Hawkins B, Seyfert \Y
" a
b Seyfert
AGN
AGN
1998 Kawaguchi 0957 +561 A/B ’
’ 2 . AGN AGN
AGN . DI model . AGN
AGN X
flare events blob ‘L SB model
AGN > AGN  NGC4151 NGC5548
2004-09-27.
10473005 .
1981—

. E-mail puxingting@ 163. com
— 46 —



Q2127-460 z=1.285
———r—r—r——TT

Q2116-462 =0.297

. 1998

-1 T LA B | i8 T T |-
r o )
{ . N [ L] ‘ + - X N .
‘ J
:g [ .+++ . , E“I')- §++| ..“.o s ot
Tofe . et
., | ‘
4 b 20 | i
2117 T
1980 1985 1990 1995 2000 1980 1985 1990 1995 2000
Years Years
(a) (b
B 1 Hawkins XXM %8 AGN BN EMHL
AGN
6 AGN
Kawaguchi } AGN 3.
1:20 m' m
2 Kundic
F T "~ T T
16.8 —!\'\4\‘
169 | "
Do
17.1 | . L I:AJ. : X
800 1000 1200 10 000 10 200 10 400
Julian Date~2449000 time step
HERELARLLL LY LR | IR HELEARLY B ]
o OFE et -
£t 1 £
IO " - =
S S
LU B T BRI W YTIN G [ TTIT B A R RTY) B
1 10 100 1 000 1 10 100
id i
B2 H Kundic FARMARNAINATHRANENEN B3 Kawaguchi FAMUHH AT HENEREY
AGN . AGN
AGN
at = log(L—B)/log(v—R)
L, vy
Ly Ly AGN BV Vg Uy QSOs Seyfert
AGN
2002 Trevese ! PG QSOs 4 o B
QSO QS0
. QSOs .
AGN BV

AGN

— 47 —



28 2

blob .
Mineshige

IJ.
x 64

1.2

AGN

oc — 2. Slogl

AGN

sn

— 48 —

30 31
log £s {107 J s7Hz"}

32

B4 QSOs IR KiMFEm B HREAXENEL

5
0_
=]
,2—
4 -
I:J :64 64 -4
29 '
7= ()
dqror
M o - r
AGN BYV
AGN
1 U.Wl 2
4
BV
SN1993] B V ’
BV
M =10"M, M =3Mya™
. koi
BV 5. my my
BV
BV .B
AGN 60%
6 5

2~3
AGN
BV
Aretxaga
B
AGN
r, =3r, r, = 202]‘4
c
m
AGN BV
\Y
6



18.6 k=1 000 19.2'~ k=1 000
188 194
19.0 19.6 7]
192 19.8
= 194 = 4
2 ! g 2007
’ 20.2 7
19.8 ]
200 2047
1 T 1 20.6 T T 1
0 10 20 0 10 20
tfa tfla
; k=2 000 192 k=2 000
18.87 19.4
1903 16
? 194 19.8
£ 0 = 20,0
3 S =
2 196 X 20
1987 204
2007 206
202 T 1 20,81 T T 1
0 10 20 0 10 20
t/s tfa
s &FMERIMT AT RLE
AGN B YV Aretxaga ’
AGN
tla t/a
; ,=100 o” 67 v,=100 a”
7.4'_ 6:8
767 - 89
? 1 7.0
g8 S
‘E ] E 72
807 73
8.2 7.4
1 75
84 T T T 1 7.6 " T v 1
] 10 20 0 10 20
t/fa t/a
M6 ZMEBDATNCEHE
Seyfert 1
AGN B YV
7 AGN B YV . a L, B
7 BV AGN B
BV BV
AGN B
Trevese ! PG QSOs 4

— 49 —



28 2 2005
DI model DI model
2.7 K=1 000 2.6? K.=2 000
26 . 247 . w
2.5 ] oe 221
3 247 ] f
] 2.0
237 g 1 @
] B [
2.2 'v 1.8 | L ]
2171 * 167 ©®
T T T v T v 1 T T T M 1 M T T T T 1
440 442 444 446 448 438 440 442 444 446 448 450
logLy logLe
SB model SB model
-1.57 v,=10 a™ -2.27 v,=100 a”!
] 1 [ ] [
U 2.4 b
- [ ] *
-2.0 ol ™Y 4 ‘.. .. .“
4 - -2.67 . L]
-25 ’ *e% ¢ ] v o«
. 2 SIS L
[ i a ., ..
-3.0 1 L) . . . o ° -3.0 ] & ... ‘....
J ® L] :
. =327 . .
-35 LA B A | T -_l_.._._._.——‘,—,—r—.—
436 43.7 43.8 439 440 44.1 442 44.7 44.8 449 450
logls logLs
B7 SFAENEHNERE FXNENEFHER
AGN

AGN

AGN

BYV

1 Hawkins. Variability in active galactic nuclei confrontation of models with observations J . Mon Not R Astron Soc 2002 329 1

76—S86.

2 Kundic. A robust determination of the time delay in 0957 +561A B and a measurement of the global value of Hubble’ s constant

J . Astrophys J 1997 482 1

3 Kawaguchi. Optical variability in active galactic nuclei

~

105.

0 N N W

2 195—IL99.

75—82.

Mineshige. On the generation of 1/f fluctuation in X-rays from black-hole objects J

Aretxaga. QSO variability probing the starburst model J . Mon Not R Astron Soc 1997 286 2 271—283.
Hawkins. Dark matter from quasar microlensing J . Mon Not R Astron Soc 1996 278 3 787—=807.
Trevese. Quasar spectral slope variability in the optical band J . Astrophys J 2002 564 2 624—630.

Haardt. A model for the X-ray and ultraviolet emission from seyfert galaxies and galactic black holes J

9  Michael W Richmond. UBVRI Photometry of SN 1993] in M81 days 3 to 365 J . Astron J 1996 112 2 732—741.

starburst or disk instability J . Astrophys J 1998 504 2 671—679.
. Publ Astron Soc Japan 1994 46 1

97—

. Astrophys J 1994 432



