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- new physics !!!
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Explaining Δaμ with a single new particle
In the SM (g-2) is a D=6 operator

At 1 loop, for example:

We classify all possible single particle extensions:



                                   -> scalars, fermions, vectors



New fermions

NR (1, 1, 0)
�R (1, 3, 1)
E4 (1, 1,�1)
L4 (1, 2,�1/2)
T (1, 3,�1)
D (1, 2,�3/2)

typeI seesaw
typeIII seesaw

4th generation.}

All vector-like: masses indep. of EWSB, no anomalies
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Only L4 gives a positive contribution 


but too small (EWPT)
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✘ CB, Bordone 14

It’s not possible to explain the discrepancy


adding to the SM a single fermion



New scalars

type II seesaw

S1 (1, 1, 1)
S2 (1, 1, 2)
H2 (1, 2, 1/2)
� (1, 3, 1)

T 1/3
c (3, 3,�1/3)

S1/3
c (3, 1,�1/3)

S4/3
c (3, 1,�4/3)

D7/6
c (3, 2, 7/6)

D1/6
c (3, 2, 1/6)

II Higgs doublet

leptoquarks
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leptoquarks

Only these because they have 


both L and R couplings 


➢ enhancement with top (charm) mass

In some cases 


in particular 2HDMs

See also previous talk!

Broggio et al. 14, Ilisie 15



New vectors



New vectors

Z’



New vectors

leptoquarks

Z’



New vectors

leptoquarks

Z’

SM + massive vectors “by hands”


is non-renormalizable:



can I perform loop calculations?



New vectors: example (3,1,2/3)



New vectors: example (3,1,2/3)

this is not the SM vertex

Logarithmic divergence!

Biggio, Bordone, Di Luzio, Ridolfi, in preparation


see also Barbieri et al. ‘15



New vectors
In order to make a prediction, a possibility is 



building a gauge theory for each of these massive vectors

Each of these fields should be a gauge


boson of an extended gauge group



-> embed the SM in an appropriate


gauge symmetry



-> take into accounts all bounds on MV



-> calculate of (g-2)

Biggio, Bordone, Di Luzio, Ridolfi, in preparation



New vectors

U(1)’            ->  -


SU(3)LxU(1)x   -> SU(2)LxU(1)Y


SU(2)axSU(2)b -> SU(2)L


SU(4)cxU(1)R   -> SU(3)cxU(1)Y


SU(4)cxU(1)R’   -> SU(3)cxU(1)Y


SU(5)xU(1)Z    -> SM


SU(5)           -> SM


rank >5         -> SM

PRELIMINAR Biggio, Bordone, Di Luzio, 


Ridolfi, in preparation



New vectors

U(1)’            ->  -


SU(3)LxU(1)x   -> SU(2)LxU(1)Y


SU(2)axSU(2)b -> SU(2)L


SU(4)cxU(1)R   -> SU(3)cxU(1)Y


SU(4)cxU(1)R’   -> SU(3)cxU(1)Y


SU(5)xU(1)Z    -> SM


SU(5)           -> SM


rank >5         -> SM

PRELIMINAR

Massive vector at the GUT scale, not good for (g-2)

Biggio, Bordone, Di Luzio, 


Ridolfi, in preparation



Conclusions
We have considered single particle extensions of the SM



A single new fermion cannot explain the (g-2)μ anomaly



3 scalars -2 leptoquarks and a second Higgs doublet- can do it



We have considered massive vectors: in the effective theory 
the (g-2) is logarithmically divergent



We decided to explore the possibility that the massive vector  
is a gauge boson of an extended gauge group -> additional 
bounds can apply in this case



We are studying the embedding of SM into enlarged gauge 
groups in order to evaluate whether each massive vector can 
be the responsible of the (g-2) anomaly

Muchas gr
acias!



Back up



A candidate: the bR of the Higgsinoless MSSM
∼

Riva, CB, Pomarol 12

It’s a SUSY model without R-parity (with U(1)R) 


where there are NO chiral Higgs superfields:


the Higgs is identified with a sneutrino

W � YdL�QD L� = (�̃� � H, ��)

Ydh
0bLbR + Ydl�tLb̃R + ...

l� � µIn our case            , the bR coupling is fixed to be Yb

aLQ
µ � v2Y 2

b

M2
LQ

we have a prediction for MLQ

Mb̃R
� 500GeV



CB Bordone 14

Bounds from decay into bv:


Br=1        M>620 GeV    


Br=0.6     M>520 GeV

ATLAS 13

In the Higgsinoless MSSM we can explain the (g-2) anomaly


with a sbottom of mass 

Which are the current bounds?

In our model: b̃R � bL�L

tLlL
(bRG̃)

same BR

Mb̃R
� 500 GeV

A candidate: the bR of the Higgsinoless MSSM
∼



CB Bordone 14

Bounds from decay into bv:


Br=1        M>620 GeV       M>840/890 GeV


Br=0.6     M>520 GeV               ?

ATLAS 13

In the Higgsinoless MSSM we can explain the (g-2) anomaly


with a sbottom of mass 

Which are the current bounds?

In our model: b̃R � bL�L

tLlL
(bRG̃)

same BR

Mb̃R
� 500 GeV

Probably this candidate is already excluded

A candidate: the bR of the Higgsinoless MSSM
∼

ATLAS15 / CMS16


