
  

The third generation



  



  

How to evaluate the b couplings

● Because the t is much heavier than the b, the 
only decays are:
– Non favored: b → s

– Non favored: b → u



  

Compare to tau decays
(heaviest lepton: 1.77 GeV)



  

Experimentally we find:
Naive theoretical estimate:

The theoretical estimate dues not work because:



  

Important conclusion

● This is a very good approximation of nature!
● The mixing between b and d and s is very small

– But this is as mentioned very important for c decays



  

Best values for the Cabibbo–
Kobayashi–Maskawa matrix

http://pdg.lbl.gov/2009/reviews/rpp2009-rev-ckm-matrix.pdf

http://pdg.lbl.gov/2009/reviews/rpp2009-rev-ckm-matrix.pdf


  



  

Why the top quark is special

The mass of the t quark is bigger than Z and W → 
The fermi coupling G

F
 is no longer good approximation



  

How the t decays

● CKM matrix: g
td
~0, g

ts
~0, g

tb
~1

● So : t→b + W+ (t-bar→b-bar + W-)
● The decay time is so fast: τ~4*10-25s
● The length traveled is ~ 0.1 fm!
● No time to form hadrons (no t hadrons 

measured). Directly decays to b quark! 



  



  

CDF event display
(real data)

Clearly a challenging analysis!
http://www-cdf.fnal.gov/events/detpic/top_cot.jpg

http://www-cdf.fnal.gov/events/detpic/top_cot.jpg


  

ATLAS event display

Event display of a top pair e-mu dilepton candidate with two b-tagged jets. 
The electron is shown by the green track pointing to a calorimeter cluster, 
the muon by the long red track intersecting the muon chambers, and the 
missing ET direction by the dotted line on the XY view. The secondary 
vertices of the two b-tagged jets are indicated by the orange ellipses on the 
zoomed vertex region view. 



  

Even in a future linear collider!
(simulated event display)



  

How the t+t-bar is produced



  

Because the signature is not clean:
we will have a background



  

Feynman diagrams of background



  

First measurement!
(1995)



  

More recent result from ATLAS



  

ATLAS top mass
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