
Higgs physics 
- exercises - 

http://www.nikhef.nl/~ivov/BND2014/ 



 [GeV]HM
80 100 120 140 160 180 200

H
ig

gs
 B

R
 +

 T
ot

al
 U

nc
er

t

-410

-310

-210

-110

1

LH
C

 H
IG

G
S 

XS
 W

G
 2

01
3

bb

oo

µµ

cc

gg

aa aZ

WW

ZZ

Question 1: Higgs branching fractions 

https://twiki.cern.ch/twiki/bin/view/LHCPhysics/CERNYellowReportPageBR3 

Γ(h→ ff )∝NCmf
2

Γ(h→ cc )
Γ(h→ τ +τ − )

=
3× (1.275)2

(1.777)2
=1.55

Predicted (I) 

Γ(h→ cc )
Γ(h→ τ +τ − )

=
2.91%
6.32%

= 0.46

Predicted (II) 
Q1: Why does (I) not work ? 
Note: can also study bb/tau’s 



Question 2: Higgs self-coupling 

h1 
h2 

h3 

In the lecture we talked about the hhh vertex and the 
kinematic suppression because Γh= 4 MeV 

What is most ‘economical’ : 
      - h1 off-shell, h1 an/ord h2 a bit off-shell, … 
      à what is the most optimal configuration ?  



Question 4: significance 

hàZZà4 leptons 

A) What is the significance 
     of the observed excess ? 

Look in region 120<mh<130 
and do a counting  experiment 

B) Given µ=1.66, what was 
    the expected significance ? 

µ =1.66+0.38
+0.45



Question 3: Hypercharge of the vacuum 

Mixing between W3 and B fields 
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Question 5: alternative Standard Model 


