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DrellYan production at the Large Hadron Collider (LHC)
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Ṅreac=L⋅σ
Nreac=σ∫Ldt=σ⋅Lint

SppS (√s=540 GeV): 
L  = 5 1028 cm2 s1 
L

int
= 153 nb1



  

Z production at a hadron collider like the LHC
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1 s=
2GF MZ

2

4 

s s−MZ
2


 s−MZ
2 2Z

2 MZ
2

2 s=
2GF

2 MZ
4

4222

s2

 s−MZ
2 2Z

2 MZ
2

    Pure 
g exchange

    Pure 
Z exchange

Z-g interference

Cross section for l+l production in hadronhadron scattering in the parton model:
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 (“Narrow width approximation”):

ŝ=(p1+p2)
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σ̂ (q (p1) q̄(p2)→
Z

l+ l-)=σ̂ (qq̄→Z)⋅BF(Z→ l+ l-)

Parton Distribuionion Funct. (PDF)  Momentum fraction of parton inside hadron

 Analogous for Wboson production: σ̂ (q (p1) q̄ '(p2)→
W

l ν)=σ̂(qq̄'→W)⋅BF(W→ l ν)
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for the proton



  

3.2  Zresonance in e+e annihilation (LEP, SLC)

a) e+e at                 : pure QED
                                                                                                  
    CMS:                                         
                (for                        )

b) Angular distribution due to spin ½ of fermion:

    (Consequence of helicity conservation for E >> m)
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3.2.1  Basics


0
=

42

3 s
f f :   e+e , +


 , +


      c

f
=1

           uu , d d , ...               c
f
=3   colours

s=2 E
e

f

f

 qf 
γ

e

eE
e+=E

e =E
e



  

c) e+e at                               :  Z exchange dominant 
                                                                                                             

● f=e: additional tchannel diagram 
          (Bhabha scattering)

● Partial widths:

  Differential distributions  =>               individually
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3.2.2  The Zresonance curve
● Cross section at                   (gexchange neglected)

                    “BreitWigner” 
                   (from propagator)

Parameters:                      sensitive to e.w.
Position                             corrections:
Width
Amplitude 
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3.2.2  The Zresonance curve
●QED effects 
  (Initial State Radiation, 
  vertex correction) large,    
  but wellknown



  

3.2.3 Measurement of the resonance curve

● Method:
                                                                                                  Unfold for
  Measure                                                                                  radiative corrections
  a) luminosity 
  b) event rate for final state f
      (selection !)

                                                            Measure beam energies 

a) Beam energy: Resonant depolarisation (Relative uncertainty: O(105))

    Synchrotron radiation ebeam transversly polarized (SokolovTernov effect)→

    Precision of electron spin with: 

    Excite beam with vertical Bfield: depolarisation for frequency n  

    E
beam

 sensitive to: tides (sun and moon), weather (rain),
                                   time schedule of TGV (Geneva–Paris), ...

b) Luminosity: measurable with 0.2% precision
    reference reaction: Bhabha scattering (pure QED)
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Tidal effects in LEP beam energy

Full moon

Half moon
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