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Dark Matter Signatures

Antonio J. Melgarejo (Columbia University)
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The XENON Roadmap

XENON10 XENON100 XENONA1T

2005-2007

PRL100

PRL101 2008-2013 2012-2017

PRL 107 first results: Projected sensitivity
PRD 80 PRL105, PRL107, PRD84 2%1047cm?

NIM A 601 More to come soon

Antonio J. Melgarejo (Columbia University) IDM, Chicago, July 23" 2012



« XENON100 was designed to be ~100
times more sensitive than XENON10

* Target: 30 cm drift x 30 cm diameter
TPC

» 162 kg ultra pure LXe (target + veto)
* Cryocooler and FTs outside shield

» Selection of materials for low
radioactivity
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* 242 l-inch square PMTs: 1 mBqg (U/Th)
and ~30% QE

* LXe veto around target on all sides

» Multilayer passive shield (Cu,Poly,
Pb+Water)

Antonio J. Melgarejo (Columbia University) IDM, Chicago, July 23" 2012
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XENON100 at LNGS

taking data since the first decade of the millenium

s"_\

Sru N

2,

e
o

f
ot

Antonio J. Melgarejo (Columbia University) IDM, Chicago, July 23" 2012
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Background Expectation (Profile Likelihood Analysis)
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e The ER calibration data are modelled in a two dimensional distribution

 This model has been tested with a likelihood analysis to properly represent
the data

* The background contamination in every band used for to compute the
likelihood is calculated from the model

* An additional contribution from neutrons is added to the final background
« Both expectations (Cuts and PL) use the same data as input

Antonio J. Melgarejo (Columbia University) IDM, Chicago, July 23" 2012



Raw data to result
Trigger

new majority trigger
efficiency >99% for S2>150 pe

Data acquisition

windows around signals > 0.35
pe

Physics analysis input

Astrophysics DM data
Nuclear sidebands,
physics blind

NR ER
calibration calibration

Antonio J. Melgarejo (Columbia University)
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Raw data processing

- baseline & noise measurement
- S1, S2 signal recognition

- signal integration

- position reconstruction

- signal corrections (gain, spatial)
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Event selection
- remove bad events "
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Unblinding
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Antonio J. Melgarejo (Columbia University) IDM, Chicago, July 23" 2012



30

25

E
>
2,
2
5
o
S




+
FT . ﬁ"ﬂ*ﬂ + #
R + . 3

+ +
+* LR
LR W B

+




c51: 3.77 pe
cS2: 301.3 pe

[0)= 3 {73, 135, 70}
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cS51: 3.27 pe
cS2: 392.8 pe

[0]: 3 {156, 133, 155)
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Conclusions

 We have successfully operated XENON100 for more than 1
year in reduced background conditions

 The observation of 2 events with a background expectation of 1
enables to set a 90% CL limit in the WIMP-nucleon cross
section of 2.0x10*>cm? for a 50GeV WIMP

e Still quite some work ahead

« Complete the analysis of the new data:

- SD analysis, annual modulation and more..
e Continue XENON100 with lower Kr and Rn

« Start construction of XENON1T and reach a sensitivity of
2x10*" cm?(see talk by R. Budnik on July 25th)

Antonio J. Melgarejo (Columbia University) IDM, Chicago, July 232012
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