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SuBerweak ‘SWI extended standard model ‘SMI |1 |

Dark matter candidate [2] designed to explain observations in particle physics Masses and mixing of neutrinos [4]
P i S Clate: 7 i I and cosmology, not understood within the SM:
ort:a Ican date: 2' couplesto a the origin of  Dirac and Majorana mass terms appear
particles - dark matter [2,3] at tree level by SSB (not radiatively):

Dark matter candidate: lightest right- "~ . 7
* masses and mixing of neutrinos [4,5] v w , 03 Mp
Mp =—=Y,, MR =—Yn., =

* baryon asymmetry \/5 Mp MR

Mechanism: both freeze-in and freeze- . . .
. * late time accelerated expansion and cosmological
out are possible . .
inflation

Freeze-out is viable only if DM ' - . . Type-l seesaw:
Are these all possible within a single model? M, = — MTDMEMD

handed neutrino v,

¢ Light neutrino masses generated via

produced resonantly, 2m,, ~ M

We explore the viable parameter space [5]

. . . di
p—= 5110570 E T ) — respecting * Light neutrinos mix: UjM,Uz = M,"%9

« Anomalous magnetic moments of * precision tests of the SM
charged leptons ¢ lack of finding new particles at the LHC

« Direct search for dark photon in * cosmological constraints Nthrino bsnchmarﬁ |5|

where we may choose U, coincide with
the PMNS matrix

* Supernova cooling

e Big Bang Nucleosynthesis
10! : parameter space (at present only

. benchmark points BP) testable by
future experiments:

Parametrize Y, to scan for allowed

* acomplex scalar

¢ three right handed neutrinos
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— M;=10MeV o 20 2
M 20 Mev * agauged U(1),: all particles charged Uz} Z | Uil
M, =30 MeV i=4

—— M; =40 MeV fermions bosons

—— M, =50MeV
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Allowed region in the g. — M, plane
to provide correct abundance of DM
with resonant freeze-out
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for more details see
K. Seller’s talk on Friday, 9 am, DM session

2.0} yesm-1adns

my (meV) 0 0.4 0 1.0

M, (keV) 30 7.1 40 50 25000

* Non-standard interactions give further Mo (GeV) | 25 30 35 2 Ls
constraints w (GeV) 100 750 250 500 175

U? 5.0x1077 | 14x1077 | 3.3x107% | 6.3x 1078 | 3.0x 10710

A
td
S
=)
&
N
V)

for more details see
T.J. Karkkainen’s poster (518) U,; is the active-sterile mixing matrix

_ Work in progress

Scalar sector resembles singlet scalar extension 0.8 I ‘ ‘ o o
- | of the SM (mixes with the Higgs scalar H) with - e OMy = —15 MeV | 1 . * Combination of constraints in a global o
 important extra features: the new scalar S B () =02 ] scan .

e couples to neutrinos 0'6-"::r ’ | ¢ Estimation of baryogengesis

e interacts with all fermions via Z’ B y.(M) =08 « Exploration of cosmological

e gives mass to Z' = mixing with Z0 _ . AML) = 0.1 : consequences

Parameter space in scalar rT-IIXIng an9|-e — scalar 3?/ 04 £ N e ; » Prediction of observable new effects

mass plane (depends on mixed quartic = :

coupling) see also Z.Péli's poster (1195) / ,, """" \ }

Exclusion limit from W mass
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