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Dark Matter direct detection
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A direct detection of Dark Matter?
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* channeling effect! different mass/cross
section ranges

WIMPs with m ~ 5 - 10 GeV and on ~ 104 cm? could fit all these signals.
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Which SUSY models accomodate such WIMPs?

MSSM: Higgs known to be héav ] \.’//
= Cross section suppressed :

N.B.: There is also a recent paper
where a complex singlet is added to
SM (CSM). They can also explain these
signals.

Barger, Gao, McCaskey, Shaughnessy ' 0
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Singlet-extended SUSY models

MSSM + gauge singlet superfield S
W = wHy, Hy+ \SH, H, - “2 S2 §53 + Yukawa

NMSSM: Z3 symmetry — solution to L - problem
S-MSSM: allow all terms — no solution to i - problem
New particles: CP-even and CP-odd scalar hg and as
singlino s

Decoupling limit of MSSM Higgs sector: mixing only with
ight MSSM Higgs:

Iwo mass eigenstates:
h1  mainly singlet ho ~ light MSSM Higgs
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Can singlet-extended SUSY models explain CoGeNT/

DAMA!

NMSSM: lightest neutralino mostly bino — small coupling

to singlet like Higgs — cross section to small

S-MSSM: singlino DM with low mass & correct cross
section thanks to mediation by light mainly singlet Higgs

Kappl, Ra

7z, Winkler 'O

Belikov, Gunion, I+

ooper, lart '10
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Do we expect other signals from light singlino DM?
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Dark Matter capture and annihilation in the Sun

DM Is captured inside Sun <= annihilations deplete DM population

Pca
PY tanh?(tg/74)

Pann. —

F(:aupt.

2

Capture/annihilation equilibrium is reached: I'ynn, =

Py, )¢ velocity
distribution

v mteractions

FCa,pt. X OnPDM
rcaptu m D M
r annihilation Detei':tor W
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Annihilations of singlino Dark Matter

VAR

Khl
VAR
~~
[

Coupling to fermions via ----- '/';'L';J" ;
- mixing of the singlet hi,ax !
- Higgs with MSSM Higgs
\\\:\ f2
S f h17a1 -
s f2

® Hadronization of quarks and lepton decay simulated with Pythia
® Free decay only if 77dec. < Tstop
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Neutrino propagation: oscillations, scatterings...

Cirelli, Fornengo, Montaruli, Sokalski, Strumia,Vissani '05
Blennow, Edsjo, Ohlsson '07

d d d d
d—pz—i[H,p]+d—’) +d—p +d—p
r f 7} CC 7; NC 7; injected
oscillations scatterings injected spectrum
;only relevant for:
Ev = 100 GeV :
H = V2GpN.diag.(1,0, 0)

| 74

Oscillations are averaged by:
« large variation in baseline
= finite energy resolution of detector
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Detection of neutrinos at Superkamiokande
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Conclusions

® Direct detection of DM? If, yes: lisht DM with relatively
arge scattering cross section
® Possible In singlet extended MSSM

® Possible signal: neutrinos generated in DM annihilations

iNside Sun:;

~ Accumulation of DM inside Sun

~ Annihilation + showering

~ Propagation of neutrinos to the Earth: oscillations

~ Detection of neutrinos in Super-Kamiokande
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Neutrino propagation for tri-bi-maximal mixing

Lehnert, Weiler '08

_ 0
6)13 =0 Hoyo 0
H = Z 3’04 —Slﬂ923 ‘,LL>—|—COS(923 "7’>
Am?
O O 32
2F,,

Centre of the Sun: |1,0) ~ |e), |2,0) = cosfa3 |p) — sin O3 |T)

p(0) = we [e) {e] +wy. [p) {u| +wy |7) (7]
Off-diagonal elements acquire phase factor exp (—iAmj,L/2E,)
— averages to zero — drop off-diagonal elements
Evolution through the sun: |1,0) — |2), |2,0) — |1}, |3,0) — |3)

1
Pugvs = (B1p(r > Ro) |8) = we [Usal + 5 (wy +wr) (1~ Ugal?)

. : . 1
Tribimaximal mixing: P -v. = Pigv, = Pogou, = ;
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