
Precision vs Discovery: a simple benchmark  

Based on  arXiv:1304.0386 with  C. Caillol, B. Clerbaux, S. Mollet   

(A Hill, J van der Bij 1987, ….. ) 

 

SM doublet H     +     singlet S  

 

     sym breaking  

 

SM scalar h                S 

                      2 «peaks »      

 

𝐻1 = ℎ cos 𝛼 + 𝑆 sin 𝛼 
          𝐻2 = − ℎ sin 𝛼 + 𝑆 cos 𝛼
      

𝐻1  𝑚1= 125 GeV      𝜎 ∗ 𝐵𝑅1 =  𝑐𝑜𝑠2𝛼  (𝜎 ∗ 𝐵𝑅)𝑆𝑀,𝑚1 

𝐻2  𝑚2= ?,                  𝜎 ∗ 𝐵𝑅2 =  𝑠𝑖𝑛2𝛼  (𝜎 ∗ 𝐵𝑅)𝑆𝑀,𝑚2 
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j-m frere,  Hellenic School Discussion, 2013 



Current limit  

(approx 2s) 

from precision of  

125 GeV peak  

Small caveat: BR o’sf 2nd peak  are the same as SM , but width would be reduced by 𝑠𝑖𝑛2𝛼  

search for  

2nd peak  

of Extra  

Singlet Model  



Decoupling implies that mixing disappears when the mass of the new particles  ∞ 

Which mass range for which mixing?    

𝑠𝑖𝑛2𝛼  

Extra singlet  

2-doublet 

The extra singlet  

seems a bit unusual,  

as the limits on mixing 

fall off very slowly 

for instance when compared 

to 2 DM  

Accuracy ….. 

mass 

mixing 



Precision of 125GeV rate 

Direct detection limit  

Extra Singlet model 
C

o
n
st

ra
in

ts
 o

n
 s

*
B

R
(E

x
tr

a 
S

in
g
le

t 
M

o
d
el

) 
/ 

S
M

 

Perturbative 

unitarity – Extra Singlet M 

Based on public CMS data j-m frere,  Hellenic School Discussion, 2013 



Precision (measure of 125 GeV peak) 

 𝑐𝑜𝑠2𝛼  

Search for 2nd peak 𝑠𝑖𝑛2𝛼  

CMS data; 

 125 GeV  1 s, 

 limits  at 2s 

For the moment, direct search wins, 

Except < 110 GeV and > 600 GeV  

Constraining the simplest model 

 𝒄𝒐𝒔𝟐𝜶 + 𝒔𝒊𝒏𝟐𝜶 = 𝟏 


