
arXiv.org > hep-ph > arXiv:1107.5048 

High Energy Physics - Phenomenology 

Fine-Tuning Implications of Direct Dark 
Matter Searches in the MSSM
Maxim Perelstein, Bibhushan Shakya

(Submitted on 25 Jul 2011 (v1), last revised 2 Aug 2012 (this version, v4))

We study theoretical implications of direct dark matter searches in the minimal supersymmetric 
standard model (MSSM). We assume that no accidental cancellations occur in the spin-independent 
elastic neutralino-quark scattering cross section, but do not impose any relations among the weak-
scale MSSM parameters. We show that direct detection cross section below 10^-44 cm^2 requires the 
lightest supersymmetric particle (LSP) neutralino to be close to either a pure gaugino or pure 
Higgsino limit, with smaller cross sections correlated with smaller admixture of the subdominant 
components. The current XENON100 bound rules out essentially all models in which the lightest 
neutralino has the Higgsino fraction between 0.2 and 0.8. Furthermore, smaller direct detection cross 
sections correlate with stronger fine-tuning in the electroweak symmetry breaking sector. In the 
gaugino LSP scenario, the current XENON100 bound already implies some fine-tuning: for example, 
at least 10% tuning is required if the LSP mass is above 70 GeV. In both gaugino and Higgsino LSP 
scenarios, the direct dark matter searches currently being conducted and designed should lead to a 
discovery if no accidental cancellations or fine-tuning at a level below 1% is present.  

Submission history
From: Bibhushan Shakya [view email] 

[v1] Mon, 25 Jul 2011 20:00:06 GMT (2024kb,D)

[v2] Thu, 11 Aug 2011 20:37:06 GMT (2024kb,D)

[v3] Tue, 15 Nov 2011 02:41:52 GMT (2025kb,D)

[v4] Thu, 2 Aug 2012 04:42:51 GMT (2025kb,D)

Which authors of this paper are endorsers?

Link back to: arXiv, form interface, contact. 

Download:
● PDF 
● Other formats 

Current browse context:
hep-ph 
< prev | next > 
new | recent | 1107

Change to browse by:
astro-ph 

astro-ph.CO 
astro-ph.IM  

References & Citations
● INSPIRE HEP

(refers to | cited by) 
● NASA ADS 

Bookmark(what is this?) 

         

 

Comments: v4: A clarification and references added. No change to physics contents of the paper
Subjects: High Energy Physics - Phenomenology (hep-ph); Cosmology and Extragalactic 

Astrophysics (astro-ph.CO); Instrumentation and Methods for Astrophysics (astro-
ph.IM)

Cite as: arXiv:1107.5048 [hep-ph]
  (or arXiv:1107.5048v4 [hep-ph] for this version)

We gratefully acknowledge support from
the Simons Foundation

and member institutions 

(Help | Advanced search)

    

Search or Article-id

All papers Go!


