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Figure 20.1: The abundances of 4He, D, 3He and 7Li as predicted by the standard
model of big-bang nucleosynthesis — the bands the 95% CL range. Boxes indicate
the observed light element abundances (smaller boxes: ±2σ statistical errors; larger
boxes: ±2σ statistical and systematic errors). The narrow vertical band indicates
the CMB measure of the cosmic baryon density, while the wider band indicates the
BBN concordance range (both at 95% CL). Color version at end of book.

In recent years, high-resolution spectra have revealed the presence of D in high-
redshift, low-metallicity quasar absorption systems (QAS), via its isotope-shifted Lyman-α
absorption [23–28]. It is believed that there are no astrophysical sources of deuterium [29],
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FIG. 4.ÈContinued

to as ““ bumpers ÏÏ (Cook et al. 1995). Although associated
with Be stars, which are known to show periodic outbursts
in our Galaxy, the true nature of these variable stars is still
unknown. However, it is possible to eliminate bumpers as a
serious source of background, since they can be well iso-
lated in a 3 parameter space. For example, microlensing Ðts
to bumpers seen in our data almost never return magniÐ-
cations larger than 1.5, typically much less, as can be seen in
Figure 2 (open circles).

One need not restrict selection to magniÐcations above
1.5, since the bumpers are also well isolated in the CMD, as
illustrated in Figure 3. Here a typical CMD of the LMC is
shown with a scattering of small dots. The 29 light curves
that pass selection criteria set B are shown as Ðlled circles
and labeled. As in Figure 2, open circles indicate events that
fail criteria set BÏs bumper cut. Filled squares indicate
events that fail criteria set BÏs magniÐcation cut, Amax [
1.34. The Ðnal cut on brightness, V [ 17, and color-
magnitude magniÐcation (the bumper cut) are marked as
solid lines for criteria set B (for comparison, the dotted line
illustrates the bumper cut for criteria set A). If a potential
event falls within the boxed region labeled ““ Amax [ 1.75,ÏÏ
then it must have a magniÐcation greater then 1.75 to be
included in the criteria set B set of events. We have visually
inspected the D300 bumper candidate light curves and
conÐrm that the vast majority of them show the slight
asymmetry and other characteristics typical of the bumpers
described in A96. In fact, due to the cut on uniqueness, these
bumpers have only single bumps and evidently represent
one-time-only bumpers or bumpers with interbump inter-
vals longer than 5.7 yr.

3.3.2. Supernovae

Another serious source of potential contamination in
microlensing surveys, which has not been given sufficient
attention before, are SNe occurring in galaxies behind the
LMC. These background SNe are picked up in the crowded
Ðelds, and their host galaxies are not always easy to identify
in ground-based images. The fact that they occur only once
and show a Ñat baseline before and after the event make SN
interlopers a serious concern.

A Ðrst step in understanding this source of contamination
is to estimate the number of SN we might see during the
course of the experiment. Because of the recent interest in
SNe Type Ia (SNe Ia) as standard candles, the rate of SNe
(both Types I and II) occurring in Ðeld galaxies is now fairly
well known. We use a typical rate of 0.5 SN yr~1 deg~2,
with peak magnitude brighter than V D 20 (Woods & Loeb
1998). The duration of the experiment is 5.7 yr and covers
13.5 deg2, which suggests that we should have approx-
imately 38 SNe in our data set. This does not include our
SN detection efficiency and so is an overestimate. We expect
our efficiency for detecting SNe to be on the order of
5%È15%, similar to that of detecting microlensing events
(see ° 4), due to the similar shapes of the corresponding light
curves, implying that we are likely to see D2È6 SNe in the
current data set.

If the density of galaxies behind the LMC is average, then
the probability of Ðnding a galaxy (that is close enough such
that the survey might detect a SN within it) in proximity to
a given star should be low. Therefore, a robust way of elimi-
nating potential SN interlopers would be a search for a


























