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GRAVITATIONAL LENSING SCALES
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ALTERNATIVE EXPLANATIONS OF RAPID MICROLENSING

1. Orbiting dark blobs eclipsing the black hole. Requires close-in dark
clouds moving at relativistic velocities 7 0.1 C

Measuring the Size of Quasar Broad-Line Clouds Through
Time Delay Light-Curve Anomalies of Gravitational Lenses

J. Stuart B. Wyithe! and Abraham Loeb

Harvard-Smithsonian Center for Astrophysics, 60 Garden St., Cambridge, MA 02138;
swyithe @cfa.harvard.edu, aloeb@cfa harvard. edu

2. Bright objects orbiting at relativistic velocities ~ 0.2 ¢

SIGNATURES OF ACCRETION DISKS IN QUASAR MICROLENSING

ANDREW GouLp!
Department of Astronomy, Ohio State University, Columbus, OH 43210, gould @payne.mps.chio-state.edu
AND

Jorpt MiraLDA-ESCUDE :
Departments of Physics and Astronomy, University of Pennsylvania, Philadelphia, PA 19104, jordi@liull.physics.upenn.cdu
Received 1996 December 20; accepted 1997 April 16

Microlensing of Relativistic Knots in the Quasar HE1104—-1805

Paul L. Scherfhterl'z, A. Udalski®, M. Szymariski®, M. Kubiak?, G Pietrzynski®*,
I. Soszynski®, P. Wozniak®, K. Zebruni®, 0. Szewczyk®, and L. Wyrzykowski®



ORBITING BRIGHT POINTS
Bright spots passing cusp pattern reduce relativistic speed requirement.

Produces highly periodic effects not observed (Gould and
Miralde-Escude (1997).

Or requires thousands of hot spots, to get equal + and - peaks.

But this produces large statistical fluctuations, not observed (Wyithe &
Loeb 2002) '

No calculation about whether it is possible to have 1000 blobs each
having a galaxy luminosity and the size of a super-massive black hole.

Since the fluctuations are seen in 2 systems, cannot have special
circumstances.

All of these assertions need to be checked for the new quasar model.



ORBITING DARK CLOUDS - PROBLEMS
Does not produce brightness records that look like the
observed ones (Wyithe & Loeb 2003). Problem is worse for
the Schild-Vakulik (2003) gquasar model

Requires coherent dark clouds moving at highly relativistic
velocities.

Why aren't these shredded by differential rotation?

Dark clouds in the presence of CIV ?
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Fig. 3. A portion of Fi is shown at larger scale. The color designation and orientation are the same, while the field is 735 pixels in

980 pixels in Y

C. R. O'Dell and K. D. Handron (see page 1632)




6. 2. The full FOV of the WFPC2 image is shown. The vertical axis is oriented towards a position angle of 27°. The illuminated area is 1486 pixels in X
nd 1504 pixels in Y. The color coding is [O m]=blue, Ha =green, [N 1] =red.

C. R. O'Dell and K. D. Handron (see page 1632)



RAPID MICROLENSING FOLLOW-UP

Fine Structure in -> Primordial Planets
Lensed Qusars have / Baryonic Dark Matter
Rapid Microlensing -> / .
\ Quasar
\ Fine quasar Structure -> Schild-Vakulik -> Magnetic
2003 Model MECO



RAPID MICROLENSING FOLLOW-UP

Fine Structure in -> Primordial Planets
Lensed Qusars have / Baryonic Dark Matter
Rapid Microlensing -> /
Quasar
\ Fine quasar Structure -> Schild-Vakulik -> Magnetic
2003 Model MECO



Time lag, proper days

0L 80 90 to tAl 00

uolje[a4i000InY pajewi}s3

400 600 80

Time lag, civil days

200



SOILVININIM 2]0as p1pva 3o SOISAHd

s/w 000°09-000°0L=AV
s/wy 000°09-000°0L=A (¥2)OL~HN

22inos Aysoujwn| Aet-X/AN %

wa(91)01~1
— —

[
9JOH Yoe|g aAIssel
[

(lelpeJd)a = (jeajsan)a

sS/wf 002=A V
S/u 0001=A

(22)0L~HN

%Sv-0v

JNIHM,
wmpay paziuoy KySipy wiivp

A

\ %02-01

]
]
]
]
1
]
1
si1aquosqy ON "
]

AINONOXV.L AH13INO03O



104+, o -oah 20 « Time {years).
g |

Fig. 2.— Microlensing of the inner ring-shaped luminous quasar structure. As the ring
and amplification pattern cross each other, for each center of the ring on the straight line,
the amplification is shown above as a broken curve. This curve has more structural detail
because of the smaller diameter and thickness of the inner ring. The magnification pattern is
calculated for a 0.1M, star and for a random distribution of 107> M, missing mass particles
constituting 90 percent of the baryonic mass.
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Fig. 4.— Comparison of the modeled microlensing profile and published observations. In
the left panel, we repeat the curve plotted as an inset to Fig. 3 but here with magnitude
and time scales shown to permit immediate comparison with observations. Thus dates and
magnitudes are shown for arbitrary zero points. The heavy solid line shows the computed
profile for continuously distributed dark matter, and the lighter line shows the effects of
planetary mass dark matter objects. The right panel is a repeat of data published as Fig.
5 of Schild (1996) with observation dates and observed magnitudes shown. The shaded
interval is a 1 sigma error interval for the 90 nightly average data points on which the profile
is based. Interference between the printer’s lithographic dot pattern and the original dot
pattern corrupted this error zone shading in the original publication. The heavy solid line
is a simple Lorentzian profile fitted to the data, and the dashed line shows a cubic fit to the
residuals.
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THREE-DIMENSIONAL SIMULATIONS OF DISK ACCRETION TO AN INCLINED DIPOLE. I.
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MAGNETOHYDRODYNAMIC SIMULATIONS OF ACCRETION ONTO A STAR IN THE
“PROPELLER ” REGIME
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ON INTRINSIC MAGNETIC MOMENTS IN BLACK HOLE CANDIDATES
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rz20-30 R,

The Quasar-MECO in a Low Hard state has a gas pressure dominated
inner disk whose magnetospheric radius r = 20 -30 Rg lies between
the light cylinder and co-rotation radius. A hard spectrum is produced
by photons from the disk which are Comptonized by ocutflow over the
disk and thru the corona covering the disk. In this state disk ionized
winds and jets are driven out by the MECO magnetic propeller to form
the inner and outer rings associated with the Schild-Vakulik structure.
In addition outflows of electrons on open magnetic field lines produce
synchrotron radiation associated with radio emissions.



Chain of Observations and Simulations Supporting Existence of a Central MECO in QSO Q0957

Refsdal-Stabell Theory \
\
Autocorrelation Estimates \
Outer Structure\
Quasar Spectroscopy / \
/ \
Em. Line Microlensing  / Schild-Vakulik 03
Empirical Model
For QSO Q0957 \

> Intrinsic Magnetic Moment in Q0957 —> MECO-QUASAR
Romanova Mass /
Scale Invariant Magnetic
Propeller Simulations
Rapid Microlensing \ For Magnetic Proto-Stars
Inner Structure /
Small Blue Bump /



