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Np, evolution:
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Connection to neutrino oscillations parameters!
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Wlth this setup the natural scenario is

> heavy neutrinos’ hierarchical mass spectrum:
M3 > 102 GeV > My > 10°GeV > M;

> Ng3 does not contribute to the asymmetry. Furthermore:

M3/ My > 10 no resonant enhancement to €;

> B-L asymmetry produced in a 2-flavours regime for T~Ma:
Np_(T ~ M3) ~ €3: (K2, Kor) + €24 u5(K2, Koetpu)

> Npg1 washout in fully flavoured regime. No B-L production:

77N : ngMBR & My 2 10°GeV

p2€ _3_7rK e p2[.lr 37I'K
Né_L T 626+“K(K26+M)e Tl 628+MK(K26+M) S
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Unrelated phenomenologles are now connected:

> Vv oscillations:

Parameter: Am?2, (10~°eV?) | |Ami,] (10 %eV?) | sin?0;o sin” 013 sin? a3
68% Confidence Interval: 160055 2,400 (804 e e Dy 50T

PDF(n$MBE) ~ Gauss(6.20 x 1071%;0.15 x 10710)
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~ Implementation:

Our code performs the following tasks:

> populate the sample space:

Parameter: Mgyl (€V) Matm (€V) sin? 619 013 sin? fo3

Assumed values: | 8.75 x 1073 | 5.0 x 1072 | Gauss(0.304;0.019) |uni f[0°;14°] | Gauss(0.50;0.06)

m1 : uniform[0;10%] eV a; = 1 a9 = O as =1 0,p,0 : um’form[O; 277]
Vit normal ordering only
Lept
> for every point compute: 75 M,

> apply weighted binning:

PDF(@|n5MBE = 2P PDFoypr(n™(0)) PDFO(H)
weighting
opsen |

initial|
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Run 0: PDFs for phases have a well defined structure



First results: phases

O O O © b_10K_ctrl.txt

N2LDG's control output file:
U profile = s2tl2=gauss(0.304,0.019); s2t23=gauss(0.50,0.06); s2t13=flat(0.,0.056)

Use tuned phases in U = n

V_L profile = Unity matrix

alpha_1 = 1.0

alpha_1l = 5.0

alpha_l = 1.0

Needed 170304061 trials to gather 10000 points.

Line: 1 Column: 1 Plain Text v v TabSize: 4 3

|OK points, 100 bins
95% C.L. ' :
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First results: 6> and 63
Run |: PDFs for mixi R

A OO ® b_20K_ctrl.txt
N2LDG's control output file:

ng angles
U profile = s2tl12=gauss(0.304,0.019); s2t23=gauss(0.50,0.06); s2t13=flat(0.,0.056) 20K o °
et ts, 100 b
Vii p:giilz Zsﬁzil_; matr‘)i(x POIn S, Ins

alpha_l = 1.0

Y 95% C.L.

Needed 171043965 trials to gather 20000 points.

L
|
}

p
|

-

Line:1 Column: 1 Plain Text v | TabSize: 4 , —




First results: 0,

Input distribution: uniform on [0°,14°]



First results: 9 13

Input distribution: uniform on [0°,14°]

||| ||‘||“|I|||| ..... 1.
10
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results

First

Neutrinos are faster than protons: news from T2K!

arX1v:1106.2822v1 [hep-ex] 14 Jun 2011

Indication of Electron Neutrino Appearance from an

Accelerator-produced Off-axis Muon Neutrino Beam

(The T2K Collaboration)

Abstract
The T2K experiment observes indications of v, — v, appearance in data accumulated with
1.43 x 10%° protons on target. Six events pass all selection criteria at the far detector. In a three-
flavor neutrino oscillation scenario with |Am3;| = 2.4 x 1073 eV?, sin? 2053 = 1 and sin® 2603 = 0,
the expected number of such events is 1.5+0.3(syst.). Under this hypothesis, the probability to

observe six or more candidate events is 7x1072, equivalent to 2.50 significance. At 90% C.L.,

the data are consistent with 0.03(0.04)

hierarchy.
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Neutrinos are faster than protons: news from T2K!

arXi1v:1106.2822v1 [hep-ex] 14 Jun 2011

Indication of Electron Neutrino Appearance from an VRN WA N B B

Accelerator-produced Off-axis Muon Neutrino Beam Am% >0

(The T2K Collaboration)

Abstract

The T2K experiment observes indications of v, — v, appearance in data accumulated with Best fit to T2K data
68% CL

1.43 x 10%° protons on target. Six events pass all selection criteria at the far detector. In a three- 90% CL
(%)

flavor neutrino oscillation scenario with \Amgg\ = 2.4 x 1072 eV?2, sin? 2093 = 1 and sin® 2015 = 0,

the expected number of such events is 1.5+0.3(syst.). Under this hypothesis, the probability to

observe six or more candidate events is 7x1073, equivalent to 2.5¢ significance. At 90% C.L.,

the data are consistent with 0.03(0.04)< sin? 2603 < 0.28(0.34) for écp = 0 and normal (inverted)

2
hierarchy. Am23 <0

T2K
1.43x10% p.ot.

0.1 0.2 0.3 0.4 0.5 0.6

)
sin 2613
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Neutrinos are faster than protons: news from T2K!

arX1v:1106.6028v1 [hep-ph] 29 Jun 2011

Evidence of 0,5 > 0 from global neutrino data analysis

G.L. Fogli,"»? E. Lisi,2 A. Marrone,!"? A. Palazzo,> and A.M. Rotunno’

The neutrino mixing angle 63 is at the focus of current neutrino research. From a global analysis of

the available oscillation data in a 3v framework, we previously reported [Phys. Rev. Lett. 101, 141801
(2008)] hints in favor of 613 > 0 at the 90% C.L. Such hints are consistent with the recent indications

of v, — v. appearance in the T2K and MINOS long-baseline accelerator experiments. Our global

7 Vanaly81s of all the avallable data currently prov1es 30 ev1dence for nonzero 6013, Wlth lo ranges

N ranes are lo orte for the other 3v oscﬂlatlon parameters (dm”, sin” 012) and (Am sin” 023).
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New profile from global analyses:




Flrst results ‘masses

Run 1: PDFs for m| and mee



First results: masses
RLln |: PDFs for m,

O O O © b_20K_ctrl.txt
N2LDG's control output file:

U profile = s2t12-gauss(@.304,0.019); s2t23=gauss(®.50,0.06); s2t13=Flat(0.,0.056) 2OK - t I OO b
Use tuned phases in U =y POIn S, Ins

V_L profile = Unity matrix

alpha_l = 1.0
alpha_1l = 5.0 950/ < L
alpha_l = 1.0 (o ° °

Needed 171043965 trials to gather 20000 points.

i
}
I
|

Line:1 Column: 1 Plain Text ¥ Tab Size: 4

log,o(m../eV)
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About Leptogenesis and the SO(IO) |nsp|red model:

> can explain the and, via the seesaw
mechanism, the in a natural way
> The model combines different

phenomenologies in a

> Lower bound on mee and mj,  Mee,my > 1.26 x 1073V

> In line with new results on 0,3

Future prospects:

> Increase statistics: more precision,

> more on SO(10)-inspired: inverted order,V.# | and



For high values of 0,3 Leptogenesis and
the seesaw mechanism select increasing

values of 0,3



