The Type III See-Saw:

the model and updated constraints
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We need more particles

which ones?

—> we look at effective operators
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Preliminary results:

General
lo < 0.015
W +2f.,":-'-.-
20 < 0.027
i lo < 0.028
v/ 2Mpps
20 < 0.034
lo < (0.024
v E?FTT
20 < 0.043
lo <6.5-1071
v/ 2”{';1 P
20 < 7.7-1(r
lo < (0.012
V ETII'JT
20 < 0.024
lo < (0.022
v/ 2Nur
20 < 0.033




Preliminary results:

3 triplets

General
NH 1H
lo < 0.015 < 0.0037 0.03270019
"u" gl”l’.’ﬁ
2 < 0.027 < 0.025 < 0.025
ST lo < 0.028 < 0.027 < 3.7-10"1
?;'. g
" 9 < 0.034 < 0.034 < 0.020
lo < 0.024 < 0.024 0.040 5038
v E?ITT
20 < 0.043 < 0.042 < 0.066
lo || <65-1071 < 6.4.10"4 <6.4-10"1
V/ 2e 4 4 4
2 || < 7.7 10 < 7.6-10° < 7.7-10°
lo < 0.012 < 0.0019 0.036+0-010
\/}m 0.023
20 < 0.024 < 0.023 < 0.052
ST lo < 0.022 < 0.023 <93-1077
Nur
o < 0.033 < 0.032 < 0.032




Preliminary results:

3 triplets 2 triplets
General
NH IH NH IH
lo < 0.015 < 0.0037 0.0320019 <6.9-101 < 0.0026
v gl”l’.’ﬁ
20 < 0.027 < 0.025 < 0.025 < 8.4-10™" < 0.0032
S lo < 0.028 < 0.027 <3.7-1074 < 0.0010 < 551074
:'?_u,u
20 < 0.034 < 0.034 < 0.020 < 0.0012 < 6.6-10
lo < 0.024 < 0.024 0.040 5038 < 0.0077 < 0.0020
v E?ITT
20 < 0.043 < 0.042 < 0.066 < 0.0093 < 0.0023
Nrm lo || <65-1071 <6.4-1071 <6.4-1071 <6.5-1071 <6.5-107"
He
20 | <7.7-10* < 7.6-10* < 7.7-101 < 7.7-10 < 7.7-104
lo < 0.012 < 0.0019 0.0361 5059 0.0023 < 0.0016
Ner 0.023 <
20 < 0.024 < 0.023 < 0.052 < 0.0028 < 0.0019
/I lo < 0.022 < 0.023 <9.3-1077 < 0.021 < 0.0082
Nur
20 < 0.033 < 0.032 < 0.032 < 0.025 < 0.0097




Conclusions

Neutrinos are massive, but we don’t know why
The see-saw mechanism can explain small neutrino masses
We studied the type III see-saw

If L is an approximate symmetry:

» Interesting correlations in mass matrix
» Potentially large (detectable!) effects

We are placing new bounds on the parameters of the models with 3 or
2 triplets (for both Normal and Inverted Hierarchy)



