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The EFT paradigm

UV

IR

EFT encodes UV-info via

small parameter  

Power counting = understanding = symmetries 
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Embeddings Quarks and Leptons

all quarks doesn’t work!  need to get antifundamental  36 = 18q � 9d � 9uN = 36 3⌦ 3 = 3⇤ � 6

72r =

0

BBBB@

qqq
uuuc

XXX�2/3

dddc

XXX1/3

1
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exotic color 6-plets X, they are flavour triplets too 

N = 72 generic prediction of maximal R-symmetry



Bounds from Dijets
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Chiral- vs Goldstino-compositeness
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dim-6 Chiral-Compositeness
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Bounds from Dileptons
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Goldstino-Compositeness of eR?

rough estimate from rescaling dim-6
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our analysis: ~2 TeV



precision measurements?

muon 
g-2

Z-couplings  
(LEP-1)

⌦

c W,B ⇠ g

m2
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⌦
⌦⌦

c L,R ⇠ c(3) L ⇠ c4 ⇠ g2

m2
⇤

⇠
✓
mµ

m⇤
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⇥
 

y2µ
16⇡2

!0,1

m⇤ & 2.5 TeV
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Conclusions

The future of the LHC  are tests for deviations from the SM 

important to have a complete picture of how the SM can emerge from completely different 
dynamics, in particular strongly coupled which have the strongest effects 

There exist only two fermion-compositeness:  Chiral- and Goldstino-compositeness 
 
      - Goldstino-Compositeness is controlled by SUSY-breaking power counting  
      - SUSY put to good use, although very unusually and with different scope  

We tested Goldstino-Compositeness for the first time  
 
     - Fully composite light-quarks  as pseudo-Goldstini in the 10 TeV range (as opposed to ~50 TeV)  
     - Fully composite electron as pseudo-Goldstino in the  few TeV range (as opposed to ~45 TeV)  
     - Did Thompson discover SUSY in 1897? We addressed this question looking at data  

Maximal R-symmetry and Goldstino-compositeness of all quarks predict  
light coloured exotics 6-plets (look for it!) 



thank you!
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no majorana mass and anomaly cancellation  
need to marry them with right-handed Y 

Y2/3,�1/3 = (1,6⇤)2/3,�1/3

8⌦ 3⇤ = 6� . . .

q

g
singly produced decay to jj

what about the exotic 6-plets?

X�2/3,1/3 = (1,6)�2/3,1/3
if left- and right-handed quarks are Goldstini 

(and maximal R-sym.) 
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3
X
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Gauging R-symmetry

RAµ =
1

F 2
T µ
a �†�̄aTA� =

�
�†�̄aTA�
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�µa +

i

2F 2
�j†�̄µ !@ a�j + . . .

◆

without SUGRA explicit breaking

more prosaically, the R-current doesn’t respect the shift symmetry

R is not an invariant sub-algebra

with SUGRA: gauging R is OK in principle  
(see e.g. Drainer ’95)

1) vanishing CC requires R broken near Planck  
2) SUGRA adds N-gravitini that eat the Goldstini

BUT
CC ⇠ F 2 � |W |2/m2

Pl

superpotential is charged

gravity is breaking SUSY explicitly in our setup:  
no-SUGRA!



positivity



R-currents  

4-fermion with two derivatives
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