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Model

_ 1 _ -~
L = l'N]’)/”auNI— EMINICNI—Ya]LaHN]-l-h.C., (1)

= V2 R Uy, )

MR = diag{Ml,Mz,M3},
my = diag{my,my,m3},
RTR=1.
C2C1 281 52
R=diag{x+1,+£1,+£1} x | —c3s51 —s350¢1 ¢c3¢1 —s35281  s3¢2 |, (3)
§3851 —C3852C1  —83C1 —C38281 C3C2

¢j=cosz;,s; =sing;, z; C C . ﬁ
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Model's advantages

Renormalizable theory

Experimental confirmation prospects

SM neutrino mass scale explanation

(Optional) Baryon asymmetry mechanism
(Optional) Dark matter candidate
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Matrix of mixing angles

_1 1
U=-"Mg'Y = iMy > Rmi U}y s (4)

V2

M; < 2GeV, M, < 2GeV, M3 > 2GeV case observables:

e = |l]1e|2 + |U26|2 (5)
:\Ulu’ +|Uny|?
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N
BBN constraint

sin”26 s

6/ v \ 2 2
<1+C(T) <107 (kv ) (&%) )
For M; = 500 MeV the equilibrium H =T  can be achieved for
U2 > |Up|?> =2 x 10711,

2
FNGF

U,2 /500MeV >
T]%ZO’ b‘ ( © >

P\ M
_ oy oM\ UP
=M—=13x10 GeV
o =M (500MeV> U, 2
Values 1072 < |U|? <2 x 107! are excluded by BBN.
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Numerical part

-0, 0,=0, 0,p=0
4.5E-11
0ev
it 0 eV
3 0.001 eV i
40811 it 0.001 eV
0.005 eV
3.5E-11 fit 0,005 ZV |
001 oV
0.02¢!
3.0E-11 \ it 0.02 eV N
25E-11
« \
=]
2.0E-11 \
1.56-11 \
1.0E-11 \
5.0E-12 \
0.0E+00
0.0E+00 5.0E-12 1.0E-11 1.56-11
Ue

2.0E-11

Figure 1: Dependence of minimal U, on minimal U, for the normal hierarchy and
0 = a; = ap = 0. Different curves correspond to different m;;gpeq values.
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Numerical part
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Figure 2: Dependence of minimal U, on minimal U, for the inverted hierarchy and
0 = a; = ap = 0. Different curves correspond to different m;;gpeq values.
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Numerical part
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Figure 3: Dependence of minimal Uy, on minimal U, for the inverted hierarchy and
0 = 1.327 (the best fit value for the inverted hierarchy). Different curves
correspond to different myjgpeq values, 0,0 are minimization variables. @
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Numerical part
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Figure 4: Dependence of minimal U, on minimal U, for the inverted hierarchy.
Different curves correspond to different myigpe values, 8,0, 00 are minimization

variables. @
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Numerical part
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Figure 5: Dependence of minimal U, on minimal U, for the normal hierarchy and
0 =0. Different curves correspond to different myjgp s values, o, 0 are

minimization variables. @
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Numerical part
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Figure 6: Dependence of minimal U, on minimal U, for the normal hierarchy and
6= % Different curves correspond to different my;gpes values, iy, 0 are

minimization variables. @
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Numerical part
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Figure 7: Dependence of minimal U, on minimal U, for the normal hierarchy and
0 = m. Different curves correspond to different mjgpeq values, o, 0 are

minimization variables. @

Krasnov I. V. (INR RAS) Minimal active-sterile neutrino mixing 28.05.2018 13 /28




Numerical part
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Figure 8: Dependence of minimal U, on minimal U, for the normal hierarchy and
0 = 1357 (the best fit value for the normal hierarchy). Different curves
correspond to different myjgpeq values, 0,0 are minimization variables. @
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Numerical part
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Figure 9: Dependence of minimal U, on minimal U, for the normal hierarchy.
Different curves correspond to different myigpe values, 8,0, 00 are minimization

variables. @
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Numerical part
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Figure 10: Dependence of minimal Uy, on myjepes at U, = 0 for the normal
hierarchy. Different curves correspond to different & values.
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Numerical part
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Figure 11: Zoom in the small scale area of Fig 10.
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Numerical part
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Figure 12: Dependence of minimal Uy, on myjgpreqr at U, =0 and 6 = 0 for the
inverted hierarchy.
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Conclusion

e Zero phases case reestimated with characteristic values
2 —11
|Upg|* ~ 107

e Dependence on CP-violating phases and m;gj.s; added

e Limits on U, and Uy lowered down to the values of 10720 at least.

Myightest 0, 01, O may significantly change the mixing pattern and should
be taken into account in future experiments

¢
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Figure 13: Dependence of minimal U, on minimal U, for the normal hierarchy and
0 = a; = ap = 0. Different curves correspond to different m;;gpeq values.
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Figure 14: Dependence of minimal U, on minimal U, for the inverted hierarchy
and 6 = a; = op = 0. Different curves correspond to different mj;gpes values.
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Figure 15: Dependence of minimal U, on minimal U, for the normal hierarchy and
0 =0. Different curves correspond to different myjgp s values, o, 0 are

minimization variables. @
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Figure 16: Dependence of minimal U, on minimal U, for the normal hierarchy and
6= % Different curves correspond to different my;gpes values, iy, 0 are

minimization variables. @
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Figure 17: Dependence of minimal U, on minimal U, for the normal hierarchy and
0 = m. Different curves correspond to different myjgpeq values, o, 0 are

minimization variables. @
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Figure 18: Dependence of minimal U, on minimal U, for the normal hierarchy and
0 = 1357 (the best fit value for the normal hierarchy). Different curves
correspond to different myjgpeq values, 0,0 are minimization variables. @
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Figure 19: Dependence of minimal U, on minimal U, for the normal hierarchy.
Different curves correspond to different myigpe values, 8,0, 00 are minimization

variables. @
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Figure 20: Dependence of minimal Uy, on myjepes at U, = 0 in the “plateau’
proximity for the normal hierarchy.
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