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QCD at the Extremes



From ep scattering 
to 

pp scattering
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Rotating the diagrams
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The full mass spectrum

Measurement of the full ¹+¹{ mass spectrum at LHC 
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Rapidities and all that ...
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Drell – Yan in lowest order
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Drell – Yan in lowest order
Study Of Scaling In Hadronic Production Of Dimuons. 

J.K.Yoh et al. Phys.Rev.Lett.41:684,1978, Erratum-ibid.41:1083,1978.

SCALING

color average and 
sum
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PDFs from Drell – Yan 
from : J. C. Webb et al. 

Absolute Drell-Yan dimuon cross sections in 800-GeV/c p p 

and p d collisions. hep-ex/0302019
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Trying to do things easier ...
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Trying to do things easier ...

For  example:
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The full mass spectrum

Measurement of the full ¹+¹{mass spectrum at LHC 









Do we know the p
t 
spectrum  ?
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Factorization and transverse momenta
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Factorization and transverse momenta
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What about higher orders ?
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Calculating higher order contributions

Complicated: 2 → 3 process
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Calculating higher order contributions

For  example:
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QCD corrections for Drell-Yan
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Splitting functions in lowest order

similarity to EPA...
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Drell–Yan + 1-jet production 

Antreasyan PRL 48 p302 (1982)

R. Field, Appl. of pQCD, p195 ff

annihilation term gives a pt{2  tail to the 
pt  distribution (this falls off more slowly 
than a gaussian)

➔  Tail of pt distribution can be 

calculated in QCD
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Even higher orders are calculated !

W.L. van Neerven and E.B. Zijistra
 NPB 382 (1992) 11
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Even higher orders are calculated !
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Z+jet measurements
Aaboud, M. and others  Measurements of the production cross section of 
a $Z$ boson in association with jets in pp collisions at $s = 13$ TeV 
with the ATLAS detector, Eur. Phys. J., C77(2017), 361



What happens at small p
t
 ?
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Original References...
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