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served in Detector 3 of Tower 5. These detectors were
near the middle of their respective tower stacks. Fig. 2
illustrates the distribution of events in and near the sig-
nal region of the WIMP-search data set before (top) and
after (bottom) application of the phonon timing criterion.
Fig. 3 shows an alternate view of these events, expressed
in “normalized” versions of yield and timing that are
transformed so that the WIMP acceptance regions of all
detectors coincide.
After unblinding, extensive checks of the three candi-

date events revealed no data quality or analysis issues
that would invalidate them as WIMP candidates. The
signal-to-noise on the ionization channel for the three
events (ordered in increasing recoil energy) was measured
to be 6.7�, 4.9�, and 5.1�. A study on possible leakage
into the signal band due to 206Pb recoils from 210Po de-
cays found the expected leakage to be negligible with
an upper limit of < 0.08 events at the 90% confidence
level. The energy distribution of the 206Pb background
was constructed using events in which a coincident ↵ par-
ticle was detected in a detector adjacent to one of the 8
Si detectors used in this analysis.
This result constrains the available parameter space

of WIMP dark matter models. We compute upper lim-
its on the WIMP-nucleon scattering cross section using
Yellin’s optimum interval method [25]. We assume a
WIMP mass density of 0.3 GeV/c2/cm3, a most probable
WIMP velocity with respect to the galaxy of 220 km/s,
a mean circular velocity of Earth with respect to the
galactic center of 232 km/s, a galactic escape velocity of
544 km/s [26], and the Helm form factor [27]. Fig. 4
shows the derived upper limits on the spin-independent
WIMP-nucleon scattering cross section at the 90% con-
fidence level (C.L.) from this analysis and a selection of
other recent results. The present data set an upper limit
of 2.4⇥ 10�41 cm2 for a WIMP of mass 10 GeV/c2. We
are completing the calibration of the nuclear recoil energy
scale using the Si-neutron elastic scattering resonant fea-
ture in the 252Cf exposures. This study indicates that our
reconstructed energy may be 10% lower than the true re-
coil energy, which would weaken the upper limit slightly.
Below 20 GeV/c2 the change is well approximated by
shifting the limits parallel to the mass axis by ⇠ 7%. In
addition, neutron calibration multiple scattering e↵ects
improve the response to WIMPs by shifting the upper
limit down parallel to the cross-section axis by ⇠ 5%.
A model of our known backgrounds, including both

energy and expected rate distributions, was constructed
for each detector and experimental run for each of the
three backgrounds considered: surface electron recoils,
neutron backgrounds, and 206Pb recoils. Simulations of
our background model yield a 5.4% probability of a sta-
tistical fluctuation producing three or more events in our
signal region.
This model of our known backgrounds was used to in-

vestigate the data in the context of a WIMP+background
hypothesis. We performed a profile likelihood analysis,
including the event energies, in which the background
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FIG. 4. Experimental upper limits (90% confidence level) for
the WIMP-nucleon spin-independent cross section as a func-
tion of WIMP mass. We show the limit obtained from the
exposure analyzed in this work alone (blue dotted line), and
combined with the CDMS II Si data set reported in [23, 28]
(blue solid line). Also shown are limits from the CDMS
II Ge standard [17] and low-threshold [29] analysis (dark
and light dashed red), EDELWEISS low-threshold [30] (long-
dashed orange), XENON10 S2-only [31] (dash-dotted green),
and XENON100 [32] (long-dash-dotted green). The filled re-
gions identify possible signal regions associated with data
from CoGeNT [33] (dashed yellow, 90% C.L.), DAMA/LIBRA
[10, 34] (dotted tan, 99.7% C.L.), and CRESST [12, 35] (dash-
dotted pink, 95.45% C.L.) experiments. 68% and 90% C.L.
contours for a possible signal from these data are shown in
light blue. The blue dot shows the maximum likelihood point
at (8.6 GeV/c2, 1.9⇥ 10�41 cm2).

rates were treated as nuisance parameters and the WIMP
mass and cross section were the parameters of interest.
We profiled over probability distribution functions of the
rate for each of our known backgrounds. The highest like-
lihood was found for a WIMP mass of 8.6 GeV/c2 and
a WIMP-nucleon cross section of 1.9⇥10�41 cm2. The
goodness-of-fit test of this WIMP+background hypoth-
esis results in a p-value of 68%, while the background-
only hypothesis fits the data with a p-value of 4.5%.
A profile likelihood ratio test finds that the data favor
the WIMP+background hypothesis over our background-
only hypothesis with a p-value of 0.19%. Though this
result favors a WIMP interpretation over the known-
background-only hypothesis, we do not believe this result
rises to the level of a discovery.

Fig. 4 shows the resulting best-fit region from this
analysis (68% and 90% confidence level contours) on
the WIMP-nucleon cross-section vs. WIMP mass plane.
The 90% C.L. exclusion regions from CDMS II’s Ge
and Si analyses and EDELWEISS low-threshold analy-
sis cover part of this best-fit region, but the results are
overall statistically compatible. There is much stronger
tension with the upper limits from the XENON10 and


