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•  BASIC)PROBLEM)FOR)FLAVOUR)MODELS:#
#if#the#mixing#angles#are#not#correctly#predicted,#we#
classify#a#model#as#“excluded“#

#!#thus: mixing angles are not well suited to   
       distinguish models without precision

•  WE)NEED)TO)LOOK)FOR)FURTHER)OBSERVABLES:#
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•  example#mass#sum#rules#(2lde=complex#mass):#
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•  any#mass#sum#rule#can#be#wriZen#as#follows:#

#

#!#each#sum#rule#can#be#characterised#by#FIVE)

##########parameters:#

#

(p,)B2,)B3,)Δχ21,)Δχ31))
#

# #! #each#sum#rule#yields#TWO#pieces#of##

#########informaPon#(complex)equa2on!!!)#

#
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4.#Future#experiments#
#

-  future experiments on 
neutrinoless double 
beta decay may 
gradually approach an 
|mee| of about 0.01eV 

 
-  with predictions as 

explicit as those 
obtained from 
neutrino mass sum 
rules, we can extract 
valuable physics results 
already on the way to 
the ultimate sensitivity#

AgosPni,#AM,#Zuber:#1506.XXXXX#[hep8ex])

PRELIMINARY 

PRELIMINARY 



��-� ����� ����� �����

�� � + �� � = �� �

�� � + ��� � = �� �

��� � + �� � = �� �

�� � + �� � = � �� �

�� � + � +�
� �� � = � -�

� �� �

�� �-� + �� �-� = �� �-�

��� �-� + �� �-� = �� �-�

�� �-� + �� �-� = ��
�
�
-�

�� �-� ± ���
�
�
-� = �� �-�

�� � ± �� � = � �� �

�� � = � �� � +� �� �

�� �
-�/� + �� �

-�/� = ��� �
-�/�

|���| [��]

	
�
�
�
��
��
��
��
��

��-������
���

���� × ����

����� × ����

������ × ����

������ × ����

�������� �������	
���
�� �������	

4.#Future#experiments#
#PRELIMINARY 

-  depending on the  
  size of future  
  experiments, they  
  may probe certain 
  groups of models  
  quite soon 
 
-  identification of  
  mass ordering  
  would help a lot 
 
-  ultimate sensitivity  
  of next generation  
  experiments does  
  not leave much   
  room#
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5.#TheorePcal#advances#
#

Gehrlein,#AM,#Spinrath:#1506.XXXXX#[hep8ph])

•  sum)rules)are)not)know)with)infinite)precision)
)...we need to take into account corrections!!! 

•  correc2ons)from) :#

This plot may change 
when including RGE...#
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Gehrlein,#AM,#Spinrath:#1506.XXXXX#[hep8ph])

•  changes)visible)for)large)tanβ)in)SUSY)models:)

 
)

)if a certain mass ordering is forbidden by an 
exact sum rule, it does NOT open up by RGE corrections!!! 

tanβ=30 SM-like tanβ=50 

PRELIMINARY PRELIMINARY 



5.#Conclusions#
#•  o3en)not)sufficiently)appreciated:#neutrino#mass#

sum#rules#are#among#the#most)important)tools)to)
dis2nguish)flavour)models#(in#the#absence#of#
precision#measurements#of#mixings#&#phases)#

•  we#did#the#most#comprehensive#classificaPon:#
– more%than%50%models%leading%to%12%sum%rules%

– all%three%global%fits%
– most%recent%experimental%bounds%&%NME%uncertain)es%

•  new#advances#out#this)month:#




