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Halo Microlensing in M31:

Assume the number density distribution n(r) of halo masses produces
a flat rotation curve v_,,, hence n = vjm/(47erra). The probability of an

M31 disk star being amplified by at least 34% is

(]

" s 1d
= dl =~
T /' zn [ Um, (,'2 Rz

max mazx

2 sin i
= (%22) [(r — i 8/7) cot i+ In(Tmes )]

where [ is line-of-sight distance, i the (complement of the) inclination angle,

and s the impact parameter of the line of sight.

Note: 7 o total halo mass, regardless of m.
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Figure 2.2: Ground-based optical image of M31 taken from the Digitized Sky Survey

(DSS). Image size is approximately 2° x 2°. The locations of our various survey fields
are indicated.
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Columbia/VATT Survey of microlensing in M31
Robert Uglesich, Arlin Crotts, Ted Baltz, Austin Tomaney
(Columbia U.)

Jelte deJong (Kapteyn)
Rich Boyle, Chris Corbally (Vatican Obs.)

Andy Gould (Ohio State)

Monitored 240 arcmin? (390 arcmin?) area on VATT 1.8m
(MDMO 1.3m) intensively from 1997-1999, about 40-60 epochs
per season, plus less intensive monitoring 1995-present.
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Figure 3.12: Columbia/VATT microlensing events located in the farside field, Left-
hand panel shows full range of data while right-hand panel shows data from the
season in which the event occurred. Fit is Paczynski microlensing curve of the form,
F(t) = FolA(t) = 1] + C. Some data for JD-2450714 > 600 were obtained at the INT
during the MEGA survey.
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Figure 3.5: Columbia/VATT microlensing events k 1 in the farside field. Left-

hand panel shows full range of data while right-hand panel shows data from the
season in which the event occurred. Fit is Paczynski microlensing curve of the form,
F(t) = FlA(t) = 1] + C.
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MEGA (Microlensing Exploration of the Galaxy & Andromeda)
Arlin Crotts, David Alves, Patrick Cseresnjes, Robert Uglesich,
Ted Baltz, Alex Bergier (Columbia U.)
Jelte deJong, Penny Sackett, Konrad Kuijken (Kapteyn)
Geza Gyuk (Adler, U. Chicago)
Larry Widrow (Queens U.)
Andy Gould (Ohio State)

W1l Sutherland (Oxford)

Monitoring >1200 arcmin? area on MDMO 2.4m & 1.3m,
KPNO 4m, INT 2.4m, CFHT 3.6m, Subaru 8.3m. intensively
from 1999-2002, about 80-100 epochs per season, plus less in-
tensive monitoring 1997-2004.
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Lensing Optical Depth Towards M31:

Crotts 1992, ApJ, 399, 43: 7 ~ 10~° for all of
M31 mass, in farside fields

Jetzer 1994, A&A, 286, 426: 7 ~ 1070 in

central field, for large core radius, dark matter only

Han & Gould 1996, ApJ, 473, 230: 7~ 7x 1070
in center, due mostly to bulge, drops to about
3 x 10~9 at s ~ 2 kpc, mostly DM halo
PLUS
Gould 1994, ApJ, 435, 573: T~ 4x 1077 due to

M31 disk star lensing
PLUS
Paczynski 1986: 7 = 1070 due to Galactic halo

loont & Cantls 2000, Ap T
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Figure 3. Contours of optical depth for halo models a) q=0.3 core=1.0, b) q=0.3 cere=5.0,¢) q
For all models the dashed contour is 2.0x 1076,

Contours are from top to bottom:
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Dredicfed MEGH Resolts (from 1991- 2002 data)
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