MIXED SCALAR DARK MATTER AND DIRAC NEUTRINO MASSES IN AN EXTENDED B-L MODEL
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The standard model is augmented by an extra B-L gauge symmetry, B being the baryon > Two of the neutrinos get Dirac mass at one loop
number and L is the lepton number of the particle. level as shown in the figure.

The neutrinos get Dirac mass at one loop level. > The neutrino mass calculated as

The dark matter emerges out as a mixed state of a singlet real scalar and the CP even :
component of a neutral doublet scalar, after the spontaneous break down of the yikyjkMN SinaCOSO{ M;l M;z le
symmetry of the model. (mv)ij =
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> For a typical set of values

y=y’=0.0005, M= 1000 GeV, sina=0.01
3 right handed neutrinos vg having B-L charge -4,-4,5 are added as required for anomaly M,, =800 GeV, M, =810 GeV m, =0.1 eV
cancellation. Apart from these two vector like fermion doublets N, N, are also added in
the fermion sector of the model.
In the scalar sector a doublet scalar n, one complex scalar x, and a real scalar x, are added.
The Yukawa Lagrangian including the new interaction is given as

Ly = E MNaaNaNﬁ + E 2 YapNpMVia * E E YpluiNg+hc The Z, stabilized lightest field ¢, which is a mixture of singlet and doublet scalars, serves as a viable dark

B=1.2 =23 f=1,2 =e,u,T f=1,2 . .
i St R matter candidate of the universe.

The relic density is obtained including both the annihilation processes and the co-annihilation

AME Avw processes.

(x.,no)( ADV’;‘Z 1’:1202 ]( f{: ] The new odd sector particles n and N;, N, plays an important role in relic density calculation but do not
” affect the direct detection cross-section.

Relic Density Constraint from direct detection

The x, field and the neutral component of n mix with each other after the breaking of
symmetry.

Inthemassbasis &, = cos oy, + sin a7y,

M, =100 GeV.

&, = —sin oy, + cos oy, e

And the mixing angle tan 2o —

An extra Z, symmetry is imposed to make the dark matter stable.
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