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SUMMARY: The influence of gravitational microlensing on the X-ray spectral
line profiles originated from a relativistic accretion disc has been studied. Using
a disc model, we show that microlensing can induce noticeable changes in the line
shapes when the Einstein ring radius associated with the microlens is of a size
comparable to that of the accretion disc. Taking into account the relatively small
size of the X-ray accretion disc, we found that compact objects (of about a Solar
mass) which belong to the bulge of the host galaxy can produce significant changes

in the X-ray line profile of AGN.

1. INTRODUCTION

Thanks to the developing of X-ray telescopes,
we are able to investigate the innermost regions of
Active Galactic Nuclei (AGNs). The shape of the
Fe K, line in numerous AGNs indicates that an ac-
cretion disc is present in the central part (see e.g.
Nandra et al. 1997, 1999, Fabian et al. 2000, Reevese
2001). This line is probably produced in the very
compact region near the Black Hole (BH) (Iwashawa
et al. 1999, Nandra et al. 1999) and can provide very

relevant information about the kinematics and the
physical conditions around the BH.

Popovié et al. (2001) have recently studied the
influence of microlensing on the optical and UV Bro-
ad Emission Lines (BEL), founding that microlens-
ing can induce significant changes in the line profiles.
The X-ray emitting region in AGNs is more compact
than the optical one, and consequently the microlens-
ing effects should be stronger. The influence of mi-
crolensing on X-ray continuum emission originating

*

in an accretion disc was analized by Yonehara et al.
(2000).

In this paper we present some preliminary re-
sults about the influence of microlensing on the Fe
Ka line generated by a relativistic accretion disc in
the Schwarzschild metric.

2. MODEL

Our computations will be based in a relativis-
tic accretion disc model in the Schwarzschild metric
(Fabian et al. 1989). When gravitational microlens-

ing is included in this model, the line shape is given
by
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where v.(r,¢) is the emitted frequence and e(r) =
r~9 is the emissivity. I(r, ¢,v) is the intensity emit-
ted at frequency v at a point of the disc with coor-
dinates r, ¢ (for more details see, e.g., Fabian et al.
1995).

The amplification caused by microlensing is
given by the function

u’(r, ¢) +2

T oy ey

(4)

where u(r, ¢) corresponds to the angular separation

between the lens and the source in units of the Ein-
stein Ring Radius (ERR). It is obtained from

u(r, ¢) =

V/(rcos ¢ cosi — g cos ¢o)? + (1 sind — 1o sin ¢g)?

)
Mo

ro being the radial distance of the microlens from
the disc center, ¢y the azimuthal position of the mi-
crolens and 79 the ERR expressed in gravitational
radii, Ry = GM/c?, units.
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Fig. 1. Influence of microlensing on the Fe Ka line

originated by an accretion disc with parameters: 1 =

32 Rinn = 20R,, Rour = DHOR, and emissivity g=-

8. The ﬁammeters of the gravitational microlens are:
g

Ry = 50R,, ¢pg = 90°, ERR=10 %g.

3. RESULTS AND CONCLUSION

In Figures 1-4 we show several examples corre-
sponding to a disc with parameters: i = 32, R, =
20R,, Rowr = 50K, and emissivity q=-3.
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As one can see in Figs. 1-4, even a microlens of
small ERR (several gravitational radii) can produce
significant changes in the line profile of the Fe Ka
line. Taking this into account we use Eq. (8) from
Popovié et al. (2001) to study what kind of objects
in the bulge of the host galaxy of the AGN could
induce microlensing in the X-Ray lines. We suppose
that the mass of the BH is Mgy ~ 10%My. The

results for two different distances of the microlens to
the center of the AGN are shown in Table 1.

Table 1. ERR and corresponding masses for several
microlens at distances of 1 and 2 kpc from the galazy
center

ERR in %, M (D=1kpc) M (D=2kpc)
) 3.92 1.76

10 14.10 7.05

20 56.24 28.12

50 352.52 176.26

100 1406.08 703.04

Taking into account that the dimensions of bu-
lges are of about several kpc, one can conclude from
Table 1, that relatively small objects (of about a so-
lar mass) in the bulge surrounding an AGN could
induce microlensing amplification in the X-Ray emis-
sion lines generated by the accretion disc.
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IIpemzodno caonwmemne

Y pamy ce pasMarpa yTHUIAj TPABUTAINOHOT MU-
kpocounBa Ha npojuin Fe Ko cnexrpasnne nunMje Koja
jeé eMuTOBaHA M3 AKPENUOHOT OUCKA rajlakCHUje Ca aK-
TuBHUM je3rpoM. Ilokasyje ce ma rpaBUTAnMOHO MU-
KPOCOUYMBO MOK€ M3a3BaTU 3HAUYajHE NPOMEHEe Yy IIPOo-
¢uiy Kaza je meros AjJHIITAJHOB pAANYC YIOPEAUB Ca

OUMEH3MjaMa Oucka. ¥Y3uMmajyhum y ob3up ma je mamck
KOju 3paum y X-IOMEHY DeJAaTHBHO MAJIUX AVMEH3U]ja
(HEKONMKO IPABUTAIMOHNX PAANYCa), OOJEKTU PeaTu-
BHO Masux Maca (pema CyHueBe Mace) KOjU mpumanajy
XaJIoy rajlakCuje MOT'y M3a3BaTWU 3HAUajHE MPOMEHE Y
0bOJUKY JUHUjE.

* Pan je npencrasmen na GLITP Workshop on Gravitational Lens Monitoring, 4-6. 6. 2001, La Laguna
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