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Abstract
We have developed a new technique based on the unfolding spectral analysis tools, that allows to perform a stacking analysis of a set of multiple
point-like sources. Our technique yields the average energy spectrum of the sources, eventually allowing to set upper limits on the fluxes in case of
faint sources. Such analysis turns out to be very useful when a set of sources, with similar spectral features have to be studied. As an example, we
have applied the stacking analysis to a set of dwarf spheroidal galaxies and to the Milky Way. The results of the analysis will be shown and their
implications in terms of dark matter annihilation cross sections will be discussed.

1. Introduction 4. Dwarfs Spheroidal Galaxies analysis results
At a given energy E the gamma-ray flux from WIMP annihilation in a Dark Matter (DM) source can be Iy Seguel (PRELIMINARY) Draco (PRELIMINARY)
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is the particle physics factor while J(\y) is the astrophysical factor that is determined by the DM Sextans 243.4 42.2 0.06

density distribution along the line of sight from the source to the detector, and depends only on the
angular distance y of the source. In Eq. (2) <ov> is the relative velocity of the two annihilating
particles times the WIMP annihilation cross section; B, and dN./dE are respectively the branching
ratio and the photon spectrum of each pair annihilation final state (f).

Table 1: List of the dSph galaxies used in this
analysis. The J factor values are evaluated in a
cone of 0.5° radius (solid angle 2.4x10%sr)

, _ . , o . centered on each dSph, and are taken from [3]. R
The analysis of dwarfs Spheroidal galaxies (dSph) is really promising for DM studies for several The two dSphs with highest J factor are P Lgmt[m)/p.

reasons. In fact, their mass-to-light ratio can be of the order of 10%2-103[1], implying that they are highlighted in yellow; the three dSphs with Sextans (PRELIMINARY)
largely DM dominated. Moreover negligible gamma-ray emission of astrophysical origin is expected. ' |
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lowest J factors are highlighted in light blue.
New measurement and multiwavelength observations of dSph have made new data available for the
estimation of J. In this analysis J is evaluated assuming a Navarro-Frenk-White (NFW) [2] DM density

profile as in [3]. The values of J for each dSph used in this analysis are listed in Table 1. Figure 1: Rate maps for single dwarfs with un-
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The Milky Way is another good candidate for DM studies. Since it hosts many bright astrophysical represent the stacked counts map of the two

gamma ray sources, to study DM emission from the Milky Way we have chosen a set of different dsphs with the highest J factors (Segue | and Log(Rate[Hz])/pixel
positions in the sky far away from the known sources reported in the 1FGL catalog [4] (clean sky Drsco) -nd of the fhree 1Sohs with tf\e owest VH (PRELIMINARY)  (PRELIMINARY)
regions). For each location the J factor for the galactic DM is evaluated along the line of sight [5] P
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assuming a NFW profile with p,=0.3 GeV/cm?3. olot are shown the 0.5° contours of the

analysis Rol and the 5°and 6° contours of the
annulus used to evaluate the background.

2. Method description
We have developed a new method to perform DM searches and to evaluate ULs without any best fit —
procedure and without assuming any background model. U et T
Given a sky direction, corresponding to a candidate DM source, the total number of photons (signal +
background) coming from a cone centered on the source position (Region of Interest, Rol) is
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background, and takes into account the solid angle and live time ratios between the Rol and the Low J sources. |
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A stacking analysis is also implemented. In this case the counts from the Rols and the annuli R P | —chawane |}
corresponding to each source are added, and the ULs on the signal are evaluated following the same T ey 0 M W (Gev) o

procedure as for individual sources. The different exposures of the sources are taken into account Figure 2: The plots on the left show the 95% CL Bayesian ULs on the flux/J for individual dSphs
when evaluating the smearing matrix [8], and the ULs on <ov> are evaluated in the same way as for (symbols) and for the stacked sources (solid lines). The colored curves indicate the maximum

individual sources. photon flux from WIMP annihilation in the bb channel allowed by the stacking analysis results. The
The stacking analysis has been applied to study sets of dSphs with similar J factors and similar plots on the right show the 95% CL Bayesian ULs on <ocv> for different annihilation channels as a
background contamination and to study of the Milky Way. function of the WIMP mass.

3. Data Selection 5. Milky Way analysis
For this analysis we used the data collected by the LAT during its first 30 months of operation. The Stacking-Unfolding Method (|Gal. Lat.| > 10°) Stacking-Unfolding Method (/Gal. Lat.| > 10°)
analysis was performed using the P7V6 Instrument Response Functions (IRFs) [11]. All photons 10 T 107
detected by the LAT (i.e. events converting in either the front or back part of the instrument) were
used, with energies from 562 MeV to 562 GeV. A standard set of event selection cuts for the rejection
of albedo photons around 10°from the sky direction to be analyzed were applied.
The dSph analysis was performed selecting SOURCE class photons within a 0.5° angular radius Rol
around each source, while the background events were evaluated in an annulus from 5° to 6°.
The Milky way analysis was performed choosing a set of 89 positions in the sky, each one at least 6°
far away from the known sources of the 1FGL Catalog and at least 10° far away from the galactic
plane. For this analysis CLEAN class photons within a 2° Rol centered on each sky position were
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selected and no background subtraction was performed. T T o T
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