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FIG. 3: New result on spin-independent WIMP-nucleon scat-
tering from XENON100: The expected sensitivity of this run
is shown by the green/yellow band (1�/2�) and the result-
ing exclusion limit (90% CL) in blue. For comparison, other
experimental results are also shown [19–22], together with
the regions (1�/2�) preferred by supersymmetric (CMSSM)
models [18].

the benchmark region fluctuates to 2 events is 26.4% and
confirms this conclusion.

A 90% confidence level exclusion limit for spin-
independent WIMP-nucleon cross sections �� is calcu-
lated, assuming an isothermal WIMP halo with a lo-
cal density of ⇢� = 0.3GeV/c3, a local circular veloc-
ity of v0 = 220 km/s, and a Galactic escape velocity of
vesc = 544 km/s [17]. Systematic uncertainties in the en-
ergy scale as described by the Le↵ parametrization of [6]
and in the background expectation are profiled out and
represented in the limit. Poisson fluctuations in the num-
ber of PEs dominate the S1 energy resolution and are
also taken into account along with the single PE resolu-
tion. The expected sensitivity of this dataset in absence
of any signal is shown by the green/yellow (1�/2�) band
in Fig. 3. The new limit is represented by the thick blue
line. It excludes a large fraction of previously unexplored
parameter space, including regions preferred by scans of
the constrained supersymmetric parameter space [18].

The new XENON100 data provide the most strin-
gent limit for m� > 8GeV/c2 with a minimum of
� = 2.0 ⇥ 10�45 cm2 at m� = 55GeV/c2. The max-
imum gap analysis uses an acceptance-corrected expo-
sure of 2323.7 kg⇥days (weighted with the spectrum of a
100GeV/c2 WIMP) and yields a result which agrees with
the result of Fig. 3 within the known systematic di↵er-
ences. The new XENON100 result continues to challenge
the interpretation of the DAMA [19], CoGeNT [20], and
CRESST-II [21] results as being due to scalar WIMP-
nucleon interactions.
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indirect detection

•   Fermi-LAT:1108.3546
    http://fermi.gsfc.nasa.gov/science/mtgs/symposia/

2012/program/fri/ADrlica-Wagner.pdf
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collider limits
LEP: LHC:
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neutralino DM

SM + b̃, w̃, h̃u,d•  

• decoupled scalars

• CP conservation

• parameters: M1, M2, µ, tan� ⌘ vu/vd
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• unnatural models, e.g. split SUSY, with 
decoupled scalars

• natural models, like the NMSSM, with 

• We’ll be agnostic about tuning

✓s̃ ⌧ 1

neutralino DM in SUSY
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gauge eigenstates

• bino

• higgsino

• wino

overcloses

µ ⇡ 1 TeV

M2 ⇡ 2.7 TeV

pure eigenstate DM

• bino

• higgsino

• wino

overcloses

mH̃ ⇡ 1 TeV

mW̃ ⇡ 2.7 TeV

H̃

H̃

H̃

W−

W+
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well-tempering
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well-tempering
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blindspots
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blindspots

•bino-like

•higgsino-like

•wino-like

m� = M1 M1 + sin 2� µ = 0

m� = �µ tan� = 1
sign(µ) = �sign(M1)

m� = M2 M2 + sin 2� µ = 0

M1 = M2 sign(µ) = �sign(M1)

ch = 0 :
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bino-higgsino

• decouple wino

• parameters:

• non-thermal

• well-tempered
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non-thermal
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non-thermal
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non-thermal
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well-tempered
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conclusions

• direct detection is now probing interesting 
parts of neutralino DM parameter space

• large allowed region remains

• blindspots may still evade Xe 1T

• blindspot tuning can be degenerate with 
EWSB or relic abundance tuning
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