NGC 4151: AN ACCURATE UPPER LIMIT TO THE
DIMENSIONS OF THE CENTRAL CONTINUUM SOURCE ?
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Abstract. Simultaneous (5672 A and 3400-3900 4)) optical continuum photometric observations
of the Seyfert galaxy NGC4151, were carried out within <4 week periods, down to a time resolution
of < 1hr. A new active phase (1990) is detected with onset and slope captured in 1989, [3].
Implications of the variability record from 1983 [2], to 1990 (Fig-1), are discussed.

5 [Figd u '
Ty & 1083 fu} 1987 {m 1988 os 1989
E 250 Lol 25MarliApr Lot 2Apr21Apr o 28 Mar.-8Apr 09 mag
U-band jump in 1y
3 196 195 | 195 195
P o e e e o] T 032 1990
! oy 13 Apr. -29 Apr.
§w 5672 A p.es - .86 h.as
oyt e G e 2 ]
%572 5360 5400 542 6353 6888 6893 700 704 7270 TORIGI0 7616 7622 763D 7000 8003 800 B0IS
2 060 —dDate (2440000 +) o, DD D o in_
5;“"! 5672 A (1983) =R — T
3 054 i B ossmver 084 F| /1N
® ost Do = - Ww
!w lud-l.pqm 048
s’ Pig, 2 Fig. 4 ot Fig. 3 1990
LEWIRL 5 g i,

UV /Opt. variations decoupled? The close correlation between the varia-
tions of the 5672 A and near-UV continua that appears well established during
low states of activity (1987-1988), turned to at least a 5d episode of anticorrelation
while on the passage to the new 1990 maximum (overlay Fig-3). Such interesting
aspects of the variability are very difficult to be explained within the framework of
the current accretion disk models. Instead, if the UV emission is partly originated
in shocks created by the motion of supersonic clouds, then the independent rise of
U could be of 'meteorological’ nature, reflecting fluctuations in the cloud formation
rate.

A size estimation of the central continuum source. As pointed out by
Ulrich [4] rapid UV /Opt. variability cannot be attributed to corresponding changes
in the infall rate of the accreted gas. Therefore, variations like the rapid (20%
level) transient decrease of the 5672 A continuum flux (~2 days) (Fig.2), need to
find alternative explanations. A passage of a rotating opaque BLR cloud moving
with velosity V, could cause the observed feature in the 5672 A lightcurve. If
the proposed picture is correct then the geometry of the very simple occultation
model of Fig-4, gives the diameter of the central source in NGC 4151 as: D¢, =
D.AB(D — Ry, )~! where D is its distance, Ry, the BLR radius, AB = V_.t, with ¢
the duration of the transition to the diminution (~1 day). If Ry, is considered to be
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the luminosity weighted radius estimated by the line-continuum cross-correlation
studies (9 Id for NGC4151, [1]) and for a typical V, of 5.10° Km/sec, then the
upper limit of the size of the central source is 2.8 AU (4.2 x 10!3 cm) implying a
black hole mass of 1.4 x 107 M.
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