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Higgs

new	  physics

quantum	  gravity

Mo#va#ons	  
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N=8	  supergravity:	  field	  content	  	  
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The	  ungauged	  theory	  
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embedding	  tensor

The	  gauged	  theories	  

XM = ΘM
α tα

gauge	  
generators	  

E7	  
generators	  

[XM,XN] =−XMN
PXP XMN

P = ΘM
α (tα) P

N
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g

Effects	  of	  gauging	  

∂µ −→ Dµ ≡ ∂µ−gAM
µ XM
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The	  focus	  of	  our	  study	  

Str M2k ≡∑
a

(2Ja +1)(−1)2Ja (M2
a)

k
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A	  general	  result	  

Str M0 = Str M2 = Str M4 = 0

V1 =
1

64π2 Str (M4 log M2)
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The	  CSS	  gauging	  

U(1)�T 24
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A	  recent	  development	  	  
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 SO(6,2)

 SO(2,2) x SO(4) 

 U(1)2

Old	  and	  new	  models
	  

U(1)�T 24

�T 16

�T 20
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An	  intriguing	  paDern	  emerging…
	  

�qi ≡ (q1
i , . . . ,q

n
i )

�q1 =−�q2 �q3 =−�q4 �q5 =−�q6 �q7 =−�q8
8

∑
i=1

�qi =�0
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Scalar	  products	  of	  charge	  vectors	  taken	  with	  
suitable	   :	  

	  
	  
	  

Not	  necessarily	  positive	  definite	  (when	  so,	  absence	  
of	  tachyons	  in	  the	  classical	  spectrum	  guaranteed)	  



Example	  1:	  	  CSS	  gauging	  [single	  unbroken	  U(1)]

Example	  2:	  	  SO(6,2)	  gauging	  [unbroken	  U(1)4]
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Choosing	  some	  of	  the	  parameters	  to	  avoid	  tachyons:	  

[now	  unbroken	  U(1)2	  x	  SO(4)	  and	  dilaton-‐like	  modulus]	  

(universal	  modulus	  giving	  scale	  of	  all	  masses)	  
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Some	  important	  consequences
	  

Str M6 = 0

Str M8 = 40320
n

∑
A=1

�
8

∏
i=1

qA
i

�
µ8

A > 0



•  Quadratic and quartic supertraces vanish at any classical 
Minkowski vacuum  

•  All know gaugings leading to N=0 Minkowski vacua have 
at least one in the gauge group, with 
the 

•  As a consequence, and 

•  In turn, this implies a ,  

         no locally stable 1-loop Mink or dS vacuum found 
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More 
examples could be within reach with the DI method… 

•  General proof of at least an  factor in the 
gauge group, and of the 

(or counterexamples)?  

•  General proof of the model-dependent results on 
 (or counterexamples)? 

•  General proof of ?  
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Evidence	  for	  Str	  M6=0,	  Str	  M8>0	  	  V1	  <	  0
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