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Abstract. We report the final analysis of a search for microlensing events in the direction of the Andromeda galaxy, which
aimed to probe the MACHO composition of the M 31 halo using data collected during the 1998-1999 observational campaign

at the MDM observatory. In a previous paper, we discussed the results from a first set of observations. Here, we deal with the
complete data set, and we take advantage of some INT observations in the 1999-2000 seasons. This merging of data sets taken
by different instruments turns out to be very useful, the study of the longer baseline available allowing us to test the uniqueness
that is characteristic of microlensing events. As a result, all the candidate microlensing events previously reported turn out to be
variable stars. We further discuss a selection basedftareint criteria, aimed at the detection of short-duration events. We find

three candidates whose positions are consistent with self-lensing events, although the available data do not allow us to conclude
unambiguously that they are due to microlensing.

Key words. methods: observational — methods: data analysis — cosmology: dark matter — cosmology: gravitational lensing —
cosmology: observations — galaxies: individual: M 31

1. Introduction collaboration has given evidence of 4 short higiN Sa-

e . . tio microlensing candidates (Paulin-Henriksson et al. 2002,
Gravitational microlensing is a powerful tool for the dete02003)_

tion of dark matter in galactic haloes in the form of MACHOs In the present paper we conclude the analysis of the MDM
(Paczyiski 1986). Intensive searches in our Galaxy have ShO\H ta started in Paper . We complement the MDM data with

that ug to 20% of thle hilo ccl)uzld bej formed by olbjzects T observations taken by the POINT-AGAPE collaboration.
aroundM ~ 0.4 M, (Alcock et al. 2000; Lasserre etal. OOO)Furthermore, we discuss the issue of selection criteria for mi-

This result 1S still debatec_i (eg. Jetze_r e_t al. 2002), and rem 8Iensing events, especially with respect to the background of
to be conflrnjed._ For this purpose it is u;eful to probe e iapie stars, and we present results from an analysis based
MACHO distribution along dferent I|_ne_s of sight. on different criteria. In Sect. 2 we summarize the observational
A survey of M 31, nearby and similar to our own Galaxysetup and give some details of the data analysis, dealing in par-
can supply several insights into this problem. Briefly, it tes{g|ar with some improvements in the selection procedure; in
a different line of sight in our Galaxy, it allows one togect. 3 we introduce the INT data and discuss how we use the
probe M 31's own halo globally and finally, the inclinajonger baseline they give us to construct a strong supplemen-

tion of the M 31 disk should give an unmistakable signaay selection criterion; Sect. 4 is devoted to the results of the
ture of microlensing events (Crotts 1992; Baillon et al. 1993n3iysis; in Sect. 5 we present our conclusions.

Jetzer 1994).

Several collaborations have undertaken a search for
microlensing events towards M 31 in the past years: AGAFE Observations and data analysis
(Ansarietal. 1999); MEGA (Crotts et al. 2000); POINT- .
AGAPE (Auriére etal. 2001); WeCapp (Réser et al. 2001). 2-1- Observational setup
In this same framework we have already reported on tipge analyse data collected on the 1.3 m McGraw-Hill
analysis of a partial set of the MDM data in Calchi Novati et a*FeIescope, at the MDM observatory, Kitt Peak (USA), towards
(2002, hereafter Paper ). Furthermore, the POINT-AGARRe two sides of M 31 including the buleTwo fields are ob-
served, located i = 00h43m24ss = 411210” (J2000)

Send g@print requests toS. Calchi Novati,
e-mail:novati@physik.unizh.ch ! The data are shared with the MEGA collaboration.
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(“Target”, whose data have been the object of the analysis piwe estimators for the significance of a variatiband Q. We
sented in Paper I) and= 00h42m14s§ = 41°24'20” (J2000) define
(“Control”). The Target field is centred on the far side of M 3
while the Control field is centred on the near side. Throughotut™ ~
the observations a 20482048 pixel CCD camera, with a fieldywhere
of view of 17 x 17, has been used. . D — D)2

Two filters, similar to standar@ and| Cousins, have beenp(@|d > @) = f 4ot exp[—( _ Zbkg) }; (2.2)
used in order to test achromaticity. This colour information @; oj Vor 20';

gives us the chance of having a better check on red Vagi- .. are the flux and its associated error in a superpixel at

able stars, which can contaminate the search for microlensmhet_ Dpyq is an estimator of the baseline level, and a “bump”
j» Pokg '

events. ) is defined as a variation with at least 3 consecutive points more
We analyse data taken starting from October 1998 to they 3- above the baseline. We define

end of December 1999. While the baseline of the Control field )
is the same as that of the Target field, the Control field has 0@’5 Xconst ~ Xpacz 2.3)
about 20 nights of observations for both filtgra/hich is only X3acz/d.0f. '

about half as much data as the Target field. The average value ] ]
of the seeing is-16. wherey?,,« is they? calculated with respect to the constant-

: P N X
The photometric calibration is done with respect to flux hypothesis andp,c, is the ¢ calculated with respect to

sample of reference secondaries identified in our frarﬁeEaCZV'Sk' f'tﬁ.lwl_e _stresT thatg IS (Ievalluatedhalgng the entire
(Magnier et al. 1992). As the photometric conditions for thight curve, whilel. is evaluated only along the bump.

reference images in the two fields are similar, the zero point 'Inbllaalper:tl we carne_d ou\tNthe ana;lysllls to td?tegt fCIUStE:S of
calibrations reported in Paper I still hold. variable light curves using. We eventually retained from the

sample of selected light curves (the ones with the highest value
of L in a given cluster) only those characterized®y Qnresh
2.2. Reduction and analysis Here we follow a somewhat fierent approach in that we

. . . lect clusters related to flux variations by deman
The reduction procedure and the candidate selection were %h- » Compared to the selection based lq{we are gji‘gg;d
cussed in detail in Paper I. Here we just recall the basic poifis..

. . ; . Favor of monobump-shape variations. Moreover, we exclude

gnd discuss in more detail some aspects that have since bﬁ?ﬂ]ose light curves showing spurious variations for which a

improved. high value ofL can happen to be induced, e.g., by an underes-
timation of the baseline level.

2.2.1. Pixel lensing To conclude with the bump detection, we evaluate for all
the pixels in each clustér, and we then proceed as in Paper I.

Due to the distance of the target, the potential sources of nfhis is a better approach becausie based on an evaluation of

crolensing events are not resolved stars. We use the pixel lefpg paseline more appropriate to this purpose, that is, to select-

ing technique developed by the AGAPE group to detect fligg the light curve showing the maximum flux deviation from
variations of unresolved sources (Ansari et al. 189 order the baseline.

to cope with photometric and seeing variations, we first choose
for each filter a reference image (tReeference image is also ]
the geometric reference for both filters) and then calibrate tRe2-3- Shape analysis

flux® of all other images with respect to the reference image ky, microlensing events the flux variation must be unique,

means of a linear correction. Our seeing correction is empigi-yyst follow (in the point-like and uniform-motion approx-
cal and does not require the evaluation of the PSF of the imaggtions) the symmetric Pacagki shape, and it must be

In (Hjebumpp((mq) > (Dj)) given (Ebkg, Jj, (2.1)

(Paper ). achromatic.

The flux as a function of time for an event with amplifica-
2.2.2. Bump detection tion A(t) and an unlensed sourgé can be written as
Following Paper I, we look for bumps (iR band) by a statis- ¢(1) = Porg + [A(D) - 1] ¢7, (2.4)

tical analysis of the light curve. To this end we construct thﬁhereqbbkg is the background flux including’.

2 ) X ) i ) The achromatic shape analysis is carried out as in Paper I.
" nEachrnlghé~t20(11t) tlrr]nag_is larc_arrt]aken InrtI?I)h{lI:(har,twhlch are_n We perform a 7-parameter Pacaki fit to the two bands

en averaged to get the single image per nig atwe use glﬁwltaneously (background levelyy, source flux without
following analysis.

3 An alternative method based on image subtraction is currenﬁ%}nplmcaﬂon ¢’, and the parameters of the amplification:

used by the MEGA collaboration (Tomaney & Crotts 1996). time of maximum amplificationto, Einstein timetg, and

4 With the notable exception of geometrical alignment, throughotf€ impact parametauyn). In the absence of direct knowl-
the analysis we substitute for the pixel value the sum of the fluxe§lge of the source flux from e.g.,Hubble Space Telescope
taken in a square of & 5 pixels around the central pixel, i.e., the(HST) imagge.qg., Aurere et al. 2001) or an indirect measure-
correspondinguperpixehalue. ment of it from a high signal-to-noise ratio lightcurve (e.g.
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Paulin-Henriksson et al. 2003), there is a degeneracy amongHere we take advantage of the opportunifipeded by ac-

the three parametes, tg, andunmin, (Gould 1996). For these cess to reduced INT data to extend our selected light curves.
cases we retain two fBective parameters”, the time widthAs we show, this will be a key element of our analysis.

t12 = ty2 (te, Umin) and the excess at maximum with respect

to the backgrountémax = Admax(@*, Umin) (from which we

evaluate the “magnitude at maximurRax and the colour at 3-2. INT extension of MDM light curves

maximum R — |)¢). For an event to be achromatic we have to ) )

test whether, along the bump, the ratio of the deviation of t{&€ INT fields almost completely cover the MDM fields (ex-

flux from the background in the two bands remains constantGRPt for @ sizable fraction of the Control field far from the M 31
time (Agr/Ad| = g/ = constant). bulge and a narrow band in the Target field). The good sam-

&Iing during the two INT seasons 1999-2000 of data acquired

Furthermore, we carry out the Durbin-Watson te , . ) C .
(Durbin & Watson 1951), which is sensitive to time correIa]In Sloanr” andi’ bands, together with their high quality, al-

y . . o lows a straightforward and guantitative analysis.

tion among consecutive residuals. Ifieet, it is able to check

whether consecutive points lie, for instance, all above or below As a first step we have calculated the astrométrians-

the best Pacaski fit shape, such behaviour being characteri2rmations between the fiérent fields (data from 4 fierent

tic of variable stars (and for which the test can say little). INT CCDs are needed to cover the two MDM fields). We found
The test is based upon the evaluation of a Durbin-Watson é¢Bat a global transformation over one entire field led to sys-
efficient, do, which must lie in an interval that depends on théeématic errors as large a$.3Hence, we use our large samples
number of points along the light curve, e.g. for 20 points @f 1194 and 845 references stars in the Target and Control field,
must be 141(115) < dw < 2.59(285) at the 10% (2%) level respectively, to make a linear (i.e., 6-parameter) local trans-
of significance. formation for each selected pixel. We demand a minimum of
24 reference stars, which are usually found within a square
of ~2—3" about the selected pixel. We thereby reach an av-
erage astrometric precision €0’2. To this we add the error in
locating the center of the variation, so that on average we get
o~ 0’5,

3.1. The problem of variable sources As a second step we have determined from the cross-

. . . . . ,analysis of about 30 selected resolved stars in each field, a
A main problem in the search for microlensing events is thgolour equation” that allows us to align the MDNR@nd 1)

estimate of the background noise given by variable SOUrCERY INT (" andi’) instrumental magnitudes closely enough to

) . . S Bermit a quantitative comparison of the relative flux variations
main reasons. First, the class of stars to which we are in pringl- ;

" i ) In each light curve.
ple most sensitive are the red giants, for which a large fraction . » ] o _
are variable stars (regular or irregular). Second, as we look for The uniqueness condition for a given variation requires
pixelflux variations, it is always possible to collect (in the sam@at the extension of the light curve into the INT data

pixel) light from more than one source whose flux is varying Should remain flat. However, the analysis of the PA-N1 event

Thus, in the analysis we are faced with two problem@:a‘uriére etal. 2001) h_as shown tha_t a miprolens_ing light
large-amplitude variable sources whose signal can mimic a rﬁENe fmay be contamblnatekd b);)af nelgh_bou_rlng va_rlablle star.
crolensing signal, and variable sources of smaller amplituar erel;)re, care anUSt € t?j gn N oredr(_ajt_ectmg a “.“'Ic“’ ensmﬁ
whose signal can give rise to non-Gaussian fluctuations supee\ﬁnt_ ecause O_ a second bump, and it is essential to test the
imposed on the background or on other physical variations. following issues: the relative astrometric position of the two

. . bumps and the similarity of the shape of the two deviations.
In Paper | we followed a gficiently conservative approach
to minimize the impact of these problems. We adopted severe Given a candidate microlensing light curve in the
criteria in the Shape ana|ysis with respect to the Pmiy' MDM data, we locate the Corresponding INT ||ght curve, and
fit (stringent cut for both thg? and the Durbin-Watson test)then calculate the estimatbiin a square of % 7 pixels around
and, furthermore, we eliminated candidates with both a lo#ige central pixel to check whether there is a variation, and

timesca|e(1/2 > 40 days) and ared COIOURE I)C > 1), since where it is located. If we detect a variation in the INT data,
these most ||ke|y Originate from variable stars. we calculate its amplitude and width with a Panzki’ fit in

order to compare quantitatively the two variations.

3. The baseline of INT data as a test for bump
unigueness

As we had already noted, this analysi#feted from the in-
trinsic limitation of an insfficient baseline, so that the variable- ~ As a criterion of rejection for a given MDM candidate mi-
source issue could not be conclusively tested. crolensing event for which we find a variation on its extension

into the INT data, i.e., a likely variable star, we demand that
5 Note that this same test can be applied to resolved-source #€ Position of the INT variation be compatible with the corre-
crolensing, provided that “background” is replaced by “baseline”, i.8ponding MDM variation within 3 andthat the relative widths
the combined flux from the true source plus any unresolved blended
companions. That is, blending breaks achromaticity only for the ratia
of the total fluxes in two bands, notfiérences in these fluxes from © For this analysis we do not use the availajléand data.
baseline. ” The INT pixel size is 033 versus 050 for MDM pixels.
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Fig. 1. Physical characteristics for the selected light curves in Sect. 4.1 (circles). Filled symbols represent candidates previously reporte
Target field. Squares represent the result of the analysis presented in Sect. 4.2. In the right panel, thedired@tays andR - I)c = 1
indicate our excluded region of this parameter space.

Table 1. Results of the stability analysis on the INT data extension The threshold value for the estimators of the significance
of the selected MDM microlensing candidates. For each MDM lighgf the bump are fixed as in PaperQ (> 100 andL; > 100,
curve (T and C stand respectively for Target, where we use the s&fg now we proceed as explained in Sect. Z)2 Phe selection
numeration used in Paper |, and Control) for which we find an astigriteria are the same as in Paper I: the selected light curves must

metrically compatible INT bump, we report the number of standaﬁiave enough points along the bump (at least 4 points on both
deviation within which the position and the bump parameters (dur&

tion and flux deviation in both bands as calculated from independ?ﬂges of the maximum, and 3 inside the inteyal ta/5/2); for
Paczyiski fits on each of the MDM and INT light curves), of the two

variations are compatible.

e Paczpski fit we require thay?/d.o.f. < 1.5 and that the
Durbin-Watson test be satisfied at the 10% level; we require
thateither t,, < 40 daysor (R—I)c < 1.

Due to the diterent approach we follow in bump detection,
in the Target field we find 1 more light curve in addition to

id o(position) o(ti2) o(ADR) o (AD))

T 1 1 2 2 the 5 we already reported in Paper I. In the Control field we

T2 1 1 1 2 find 4 light curves compatible with microlensing.

T3 1 4 4 3 We summarize the main physical characteristics of these 10

T4 1 4 5 3 events in Fig. 1, which showRya vs.t12 and R—1)c vs.ty)2.

T5 1 3 2 3 As can be noted, with respect to the selected light curves

6 1 5 1 1 in Paper I, we tend to lack short timescale can_d|dates_ among
the new events and, moreover, 3 of the 5 candidates lie at the

C1 1 1 2 4 boundary we have fixed for the colour-timescale compatibility

C2 1 2 2 2 with a microlensing signal.

The INT data allow us to check the stability of all 5 Target
light curves and 2 of the 4 Control light curves. In Table 1 we
and deviations of flux lie within & as evaluated from the two summarize the results of this comparative analysis, relative as-
independent Pacmpgki fits’. trometry and relative shape analysis.
As can be seen all 8 MDM events show compatible varia-
tions on their INT extensions. (In particular, we note that the
4. Candidate selection positions of the two bumps are always compatiblecatelvel).
As a result,all the checked light curves arejectedas pos-
sible microlensing candidates. As an example, we show MDM

We now present the results in both MDM fields, Target a@htcurves T4 and TS (respectively, the shortest and the bright-

Control, of an analysis complemented where possible by pat flux variations detected) together with their INT extensions

stability test using the INT data. (Fig. 2).

This analysis shows how the sample of microlensing can-
8 We allow here a larger margin because we are aware that probiligates derived from this selection is strongly contaminated

such an ffect can be dficult, especially when dealing with variationsby variable stars. The two additional Control light curves for

showing both a long time width and a red colour, these being possibly

due to red variable stars that do not necessarily show a strictly periodit We note that, in principle, for a cluster of pixels wigh> 100, we

and regular behaviour. can have; < 100.

4.1. Target and Control fields: The first selection
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Fig. 2. MDM T4 (left) and T5 light curves together with their extensions into the INT data. O thes, flux is in ADUSs; on thex axis, time

is in days, with the origin in J-2449 624.5 (both data sets). For the MDM light curves the dashed line represent the result ofrtbld Raczy”

For the INT light curves, shown together with the solid line representing the baseline is a dashed line representing the level of the maximum
deviation of flux found on the corresponding MDM light curve.

which there are no INT extensions have parametigfs:= This search yields 8 additional light curves (4 in each field)
51+ 5, 64+ 6 days andR—-I)c = 0.9+ 0.2, i.e., they are rel- which have durationt; € (13,20) days and flux deviations
atively long candidates. It then follows that, without INT vetRqax € (21.0,22.8). The stability test on the INT data, as out-
ting, it is no longer reasonable to look at them as viable nlined in Sect. 3.2, allows us to reject 5 of these variations as
crolensing candidates. Since, also looking at the results of th&crolensing candidates. We are left with three light curves, all
previous analysis, we suspect them to be red variable starsliintg in the Control field. We label these C3, C4 and C5, the
cannot prove this without an extended baseline, we must éast having no INT extension. The issue of the stability on the
clude, when searching for such long variations, the non-INNT extension of the two remaining candidates deserves some
portions of the MDM fields from the analysis. additional comments.

_ MDM-C3: An INT variation is detected only in thié light
4.2. Search for short duration events curve. Its position is compatible withinrito that of the MDM

The analysis carried out in the previous section shows that vé/ﬁ-r'atlon' \We note that the observedariation is significantly

able sources can mimic the Paosi shape quite well evensmaller than that observed on the MDIMight curve and, as
: : . peq ’ mentioned, the’ light curve is flat. Moreover, the time width
with data available in two bands. It seems therefore appropti- N . . .
ate in the search for viable microlensing candidates to rels the MDM variation is actually quite short. This analysis in
g dicates that, although sitting in the same position, the two vari-

the criteria introduced to characterize the shape of the variatign . .
.%é?ns may be due tofilerent sources. At the same time we are

and, on the other hand, to restrict the allowed space of physi are that the INT data do not allow us to fully characterize the

paramet_ers. we remgrk that the Ionger_baselme now avalla%\rf]\(%pe of the bump. We thus consider the stability test for this
make this approach viable. This search is also motivated by the

lack of self-lensing events, which we would expect to find. canhdidate to bnconclusive
We then proceed to a new selection with the same threshold MDM-C4: We detect a variation on the INT data that we lo-

values forl and Q. For the temporal sampling, we require agalize within 1~ from the corresponding MDM variation. We
least 3 points inside the intervigl+ t1/2/2, with at least one on evaluate the variations of flux irf andi’ as being compatible

each side ofo. We then impose the following conditions:  within 3 and b- respectively with the corresponding variations
on the MDM light curve. However, the observed time width

— y?/d.0.f.< 5; of the INT variation,t;» ~ 70 days, is significantly larger

— DW test at 2% significance level; than the evaluated time width of the MDM variatidg,, ~

— ty/2 < 20 days®. 13 days. As is the case for C3, the shape analysis may indicate

that we are observing on the same light curve a variable star

10 We note that these short timescales are consistent with what {@elikely long period red variablegnd a microlensing event.
expect from the Monte Carlo simulations discussed in Paper |I. Our data are, however, infiicient to confirm or to reject this
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Table 2. Main characteristics of the three selected short-event light cutvieghe projected distance from the centre of M 31.

C3 Cca C5
@ (J2000) 0042125 00"42m25,65 00"41m52.88
6 (J2000) 4121'30” 41°26 27" 41°1718’
d 801’ 1053 945’
x?/d.of. 2.90 2.32 2.47
dwr 2.48 2.01 1.78
duw, 1.62 2.23 1.92
t1/2 (days) 16+ 2 13+ 2 14+ 2
Rmax 210+01 213+0.1 218+0.1
R-1 22+02 11+02 05+0.2
INT data inconclusive inconclusive no extension
1 5w ]
“ 104 q" T el i
103 80 } K
102}t T - Q*’ ,,,,,,,,, ot M e S p— -
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Fig. 3. The MDM-CS3 light curve (top) and its corresponding INT ex+ig. 4. The MDM-C4 light curve (top) and its corresponding INT ex-
tension. Notation is the same as in Fig. 2.

tension. Notation is the same as in Fig. 2.

hypothesis. In this case too we then consider the stability test.>

for this candidate to bimconclusive

In Table 2 we report the main characteristics of these light®*°
curves, position and physical parameters as evaluated from the®

Paczyiski fit. We note that, lacking any information from other
sources (e.gHST images) to measure the flux of the unams

plified source, and since, on the basis of the fit alone, the datéi §
do not allow us to break the parameter degeneracy, we havé
no way to get any reliable information on the physical param- >

915

etertg, so that also no reliable estimate of the mass of the lens
is possible.

]
o | '
‘ﬁr - ’m* T T ﬂ~ ”””””””””””””””””””””””
1500 1550 1600 1650 1700 1750 1800 1850 1900 1950
MDM-C5 R light curve time
{
e e I
\ﬂ ~H~V { |
1500 1550 1600 1650 170_0 1750 1800 1850 1900 1950
MDM-C5 | light curve time

Fig. 5. The MDM-CS5 light curve, for which no extension on INT data
As can be noted by looking at the light curves (Figs. 3—5%,available. Notation is the same as in Fig. 2.
the sampling does not allow us to test conclusively the symme-
try of the bump. Regarding the achromaticity, the rati®aind
| deviations from the baseline for the points belonging to the
bump is about constant, as expected for microlensing evemstsort and very red, occupies a peculiar position in Be ()c—
We note that the MDM-C3 light curve, whose variation is quitg,, parameter space (Fig. 1, upper left of right panel).
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Even if the available data do not allow us to draw firm con- We have discussed the issue of variable-star contamination
clusions on the nature of the selected flux variations, their prf-the signal: we note that this is a significantly more serious
jected distance from the centre of M 31 (see Table 2) mageoblem than in the cases of the search for microlensing events
them marginally consistent with the self-lensing events that wawvards the Magellanic clouds and the Galactic bulge in which
expect according to the Monte Carlo simulations discusseddane monitors the flux variations of resolved sources of known
Paper I. type.

The analysis reported in this paper shows once again the
4.3. Comparison with POINT-AGAPE results crucial role_ played by a frequent ;ampling of the_dat_a and _the

total baseline length, both of which are essential in getting
In the framework of microlensing searches towards M 3meaningful results when extracting microlensing signals from
the most promising results have been so far reported by the background of variable sources. In this light, the forthcom-
POINT-AGAPE collaboration. In particular, they have identing full analysis of the detectionfficiency, together with re-
fied 4 high 3N (likely to be microlensing) light curves with sults from the new sets of data acquired in the 2001 and 2002
high flux variation,Rnax < 21, and short timescald;, < seasons at both 1.3 m and 2.4 m MDM telescopes with a new
25 days, with 3 that are as small &g ~ 2 days), two of 8K-CCD array (as well as the prospective 2003 campaign at the
which lie quite near the M 31 bulge, where, however, dafal'l telescope in the south of Italy, Bozza et al. 1999), should
still do not allow one to answer unambiguously the questi@ventually give us the opportunity to draw firmer conclusions
of whether they are due to self-lensinfjeets or to MACHOs on the issue of the MACHO fraction in the halo of M 31 galaxy.
(Paulin-Henriksson et al. 2003). We note that we lack, in the
MDM data, such short duration and highly amplified eventacknowledgementsive thank the referee for useful comments and
We conjecture that this apparent discrepancy can plausiblyddggestions. We are grateful to the POINT-AGAPE collaboration for
explained by the relative quality of the data sets. In particaHowing us the access to their data set. SCN was supported by the
lar, relative to the MDM data set, the INT data cover a mucdhwiss National Science Foundation and by the Tomalla Foundation.
(>3 times) larger portion of the sky around the M 31 bulgé\G was supported by grant 02-01266 from the US NSF.
with more than the double the nights of observation. In par-
ticular, in the MDM Control field, with at best one point everys ¢ ances
3 nights, we can obviously not characterize events of such short
duration. On the other hand, we point out that while the POIN7Icock, C., Allsman, R. A., Alves, D. R., etal. 2000, ApJ, 542, 281
AGAPE analysis has been carried out with a threshold on tfigsari, R., Aurére, M., Baillon, P., etal. 1997, A&A, 324, 843
magnitude at maximum of the detected variatidRs.g < 21), ~nsar. R., Aurere, M., Baillon, P., etal. 1999, A&A, 344, L49
in the analysis presented here we do not adopt such a thres@é'fﬁere‘ M., Baillon, P., Bouquet, A., et al. 2001, ApJ, 553, L137

" o n,P.,B LA, Gir aud, Y., & Kaplan, J. 1993, AQA,
(we recall, see Paper |, that we aresensmvetovarlatlonsdow{’rl{zo77 1 ouquet, A, Giraud-¢faud, ., & Kaplan, J. 1993, A&

to aroundRmax ~ 23). Bozza, V., Calchi Novati, S., Capaccioli, M., et al. 1999
[astro-ph/9907162]

Calchi Novati, S., lovane, G., Marino, A. A., et al. 2002, A&A, 381,
848 (Paper 1)

We have reported on the status of the analysis of the MDM d&teptts, A. P. 1992, ApJ, 399, L43

carried out in the framework of a search for microlensingrotts, A. P., Uglesich, R., Gould, A., et al. 2000

events towards M 31. As a result of a full analysis of 2 years of [astro-ph/0006282] _ _

data, in which we have also taken advantage of the longer bdgg/Pin. J., & Watson, G. S. 1951, Biometrika, 38, 159

line made available by the use of some INT data, we have fifgu!d: A. 1996, ApJ, 470, 201

excluded as viable all the microlensing candidates previou‘]letzer’ Ph. 1994, A&A, 286, 426

. . 5 tzer, Ph., Mancini, L., & Scarpetta, G. 2002, A&A, 393, 129
reported in Paper |I. Second, we have reported the selectio é

’ " ; - nier, E. A, Lewin, W. H. G., van Paradijs, J., et al. 1992, A&AS,
three more candidates compatible with a Paskylight curve, 96, 379

which may possibly be due to self lensing. On examining theisserre, T., Afonso, C., Albert, J. N., et al. 2000, A&A, 355, L39
extensions into the INT data, we find a second variation in bataczyiski, B. 1986, ApJ, 304, 1

cases for which such data are available. However, these v&ulin-Henriksson, S., Baillon, P., Bouquet, A., et al. 2002, ApJ, 576,
ations are strikingly dferent from and much longer than the L121

short-duration events seen in the MDM data. Hence, it is plaRaulin-Henriksson, S., Baillon, P., Bouquet, A., etal. 2003, A&A, 405,
sible that each of these second variations is due to an unrelated.® N

variable star superimposed on a true microlensing signal. TRI§eser, A., Fliri, J., @ssl, C. A., etal. 2001, A&A, 379, 362
available data do not permit us to resolve this question. ~ 1°omaney, A., & Crotts, A. 1996, AJ, 112, 2872

5. Discussion and perspectives



