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Dark Matter Principle of Operation
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Cosmic Cloud_— g Soer Sy e “H When a partlcle hits xenon, scmtlllatlon light and free electrons are generated at the same time. The Ilghf IS
e | e et Kiypin, Zhao, Somenvile, astro-ph/011030 promptly collected by the PMTs, generating the first peak in the summed waveform (S1). The free electrons
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The existence of Dark Matter in our own Milky Way galaxy is inferred from observing the flatness the gate mesh and the anode, a strong electric field of > 4 kV/cm in the liquid extracts the electrons into the
of the galactic rotation curve at large radii, with a density in the solar neighborhood of about 0.3 gas volume. In the gas, electrons reach sufficient energy to excite xenon atoms and produce scintillation
GeV/cm3. Sensitive low-background detectors in underground laboratories are searching for the light proportional to the total charge, yielding the second peak in the summed waveform (S2). The signals
rare elastic recoils of Weakly Interacting Massive Particles (WIMPs) with the atomic nuclei of the S1 and S2 not only provide the energy deposition of each interaction, the ratio S2/S1 also gives the type of
detector, resulting in a steep continuum spectrum of order 10 keV. interaction (electron recoil or nuclear recoil), which is essential to distinguish a WIMP interaction (only
Model: and f (V t) WIMP Scattering Rates nuclear recoil) from background _(mo_stly interactions with the felectrons). Together, ST and S2 enable opera-
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Measurement: 2£ 8 B — Ge (A=73) and localisation of single interaction events enables us to select an inner fiducial volume of low background.
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XENON100 is a Dark Matter detector using ~170kg of liquid xenon as its detection medium. = L 1 5
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First Resu |tS Xenon100 has the lowest background of all current DM experiments. The background contributions are well
understod from material screening, Monte Carlo simulations, and background data.
Radius [cm] S1 [PE]
_ 02,,4| 6 0 Oé‘)__ A e e L e A Sad nassiae: The XENON100 sensitivity limit for Futu re
5 tmr—s E 060 ’ i - low WIMP masses is greatly
N ettt 9 04 — .y . .
_55— 2 0.2_—I - a:ﬂ:eCted by the SClntlllajflOn effi- SI XENONIT Sens_iﬁt_if_iw G By running XENON100 for
ok R E ciency for nuclear recoils (com- O ——— HENON1D Limis o Gusncing Facir longer time, a ~20 times
- Z 22_ E pared to elect_romc recqlls at 122 5§ B Edelweiss I — TR sensitivity improvement is
1sE 2 T E keV) L4 L. Iis determined by §10% - e XENON1OD(6000 kg'days, BG Free expected.
L oY) - = . . "G = . IEHﬂHﬂﬂnnnr]ElE ke, BG free
0k 2 22 = independent neutron scattering g ——
- e E experiments. These 210 -
- SE- E SR N
250 1 6E- E measurements have large 6 F ,
P L .. Ax L4 i i E uncertainty and more importantly 104 = A bigger detector at Tton
0 5 100 150 200 250 120' B N T R T T/ R T there is no direct measurements F % e A ... Ievgl 's being de'SIgned’
Radius® [em’] Nuclear Recoil Equivalent Energy [keV,] below 4keVr. A global fit of all 104 " _ which would gain another
We analyze the first dataset of 11.17 live days acquired in winter 2009 for the first dark  existing direct L_, measurements is - | two orders of magnitude in
matter search results. Remarkably, in the energy window of interest, only 22 events used to compute the limit. Different ~ 10%= W |  sensitivily, covering nearly
were observed in 11 days, and none of them is a WIMP like nuclear recoil event. Due extrapolation schemes are used ; — " the entire parameter space
to the fact that the background rate of XENON100 is 100 times better than any other below 4keV. The figure shows the 104 s TJ‘PE. of CMSSM models.
dark matter experiment, with only 11 days of data in a 40kg target, we already could effect of different L . assumptions M (e
set the best WIMP-nucleon cross-section limit in the world. on the detector sensitivity.
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