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Introduction
● Higgs discovered July 2012
● Initially suggestive of di-photon excess

– Results now largely consistent with SM

● Also consistent with MSSM Higgs?

– Mh ~ 125 GeV → decoupling regime. (MA >> MZ)

– Decoupling regime → Properties largely consistent with SM 
and therefore also LHC data

● What differences can MSSM predict?
● Main differences likely to show up through loop effects
● We looked at possible loop effects of light staus, 

sbottoms and stops 
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Summary of Experimental Results

● Combined 
results could 
hide differences 
between 
production 
channels

Combination of
Production Channels

Separated Production
Channels

● Can the 
MSSM predict 
any patterns? 
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Decay to photons
● SM 

● MSSM

● Require a negative scalar coupling to increase

Top quark          -

Charged scalar - 

Extra factor for charged SUSY scalars

 W : Top : Scalar
  5 :   1 :   1/5

W boson            -
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Light staus

●

is required to 
produce

● No correlation 
between

  and                
    Large scan of parameter space using 

CPsuperH2.3 (hep-ph/0307377)
No phases used

(Similar previous results – e.g. Carena et. al., JHEP 1207 (2012)175)
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Light sbottoms

● Expect       increase 
comparable to staus 
when 

● Results roughly 
consistent with 
expectation

● No correlation between 
      and                   
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Light stops

● However, both stop coupling and      depend 
on mixing parameter 

vs

stop loop
contribution

to       

stau loop
contribution

to       

● Therefore
expect
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●   
is required to 
produce       
with  
(compare 

for similar 
increase)

● Correlation 
between       and 
      which isn't 
observed for 
staus or 
sbottoms 

Light stops
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                     requires                         maximal
stop mixing

Higgs Mass (one loop)

Stop coupling

substitute ,

● stop coupling ~ fixed by 
requirement of maximal 
stop mixing
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●            
possible for 
large values      
of 

● Requirement for  
      
limits maximum 
possible

Light stops
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● Only really 
interested in the 
heaviest Higgs

● Cut for any    
more than 2 GeV 
below the 
maximum for 
each value of

● Very limited 
range of 
possible 

Light stops
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What about production?

W boson            -

Top quark          -

Charged scalar - 

● Relative stop contribution to       is larger than 
for 

● For maximal stop mixing, reduction in       is 
larger than increase in
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● Effect on production

Light stops

● Light stops loops alone cannot produce any increase in 
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● Main decay channel is
– reducing      will reduce

increasing    

and all other decay rates

● Bottom Yukawa can receive large SUSY 
corrections

Total Width Effects

(e.g. Spira et. al. Phys.Rev. D68 (2003) 115001)
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Light stops with
reduced Yb

●       with       
                     can 
occur in light stop 
scenario with 
reduced Yb

● Would also predict 
increase in all VBF 
production 
channels relative to 
ggF, and decrease 
in      

Light 
Stops

Reduced Yb

ATLAS

CMS
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Light stops with
reduced Yb and light staus

● Adding light staus 
produces a further 
universal increase 
in              and

Light 
Stops

Reduced Yb
and light staus

ATLAS

CMS
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Are these scenarios better than the SM?

● Improvements are modest and SM already fits data fairly well

●      slightly improved because light stops can explain non-universal alteration 
of           vs             – would be important if confirmed in the future

preliminary result
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Conclusions

● Light stops can explain non-universal  
vs 
– could be important if confirmed in the future

●         is not necessarily decreased in a light 
stop scenario if Yb is reduced

● Light staus can explain a universal increase     
in 

● Light stop, light staus or a combination of both 
fits data slightly better than the SM
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Back up slides
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Scan over parameter space
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Light stops
● Putting                          into stop coupling, 

with,                             and

and ignoring the first term which is small

and
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Back up – coupling normalisation
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ATLAS limits
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