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Outline of the lectures

Lecture 1: basic ideas; exploring the QCD final state

Lecture 2: origin of singularities; infrared safety

Lecture 3: QCD initial-state; factorization; renormalization

Lecture 4: more on factorization & renormalization; pdfs

Lecture 5: applications in hadron-hadron collisions; spin



Lecture 5

hadron-hadron collisions
RHIC-spin
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pQCD approach for 
hadron-hadron collisions
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so far pQCD seems to work very well ...

PHENIX

STAR

inclusive high-pT pions
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and also for prompt photons

PHENIX
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Recall some important things 
from Lectures 1-4
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Recall some important things 
from Lectures 1-4
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Recall some important things 
from Lectures 1-4
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pQCD @ colliders 
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Polarized cross sections
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Polarized cross sections (cont.)
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Polarized cross sections (cont.)
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Polarized cross sections (cont.)
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Polarized cross sections (cont.)



July, 25-28 2005 PHENIX Spin Fest @ RIKEN Wako 16

Cross sections relevant for RHIC spin

Δg

Δq
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Cross sections: Born approximation 
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Cross sections: kinematics
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Cross sections: computation (basic steps)
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Diracology
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Partonic spin asymmetries at LO 

‘‘an
aly

zin
g p

ow
er

‘‘
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Limitations of LO estimates
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going beyond the LO is in 

every aspect a major enterprise

...here are the basic steps
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NLO corrections in a nutshell
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NLO corrections in a nutshell (cont.)

recall: Lectures 1 & 2
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NLO corrections in a nutshell (cont.)
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NLO corrections in a nutshell (cont.)
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NLO corrections in a nutshell (cont.)



July, 25-28 2005 PHENIX Spin Fest @ RIKEN Wako 29

NLO corrections in a nutshell (cont.)
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NLO corrections in a nutshell (cont.)
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good news: most of the NLO corrections have   
been computed recently

some results coming up
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Processes one-by-one
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Processes one-by-on (cont.)
expectations for spin asymmetry:

based on very different
gluon polarizations Δg

note: ALL positive at small pT (dominance of gg scattering)
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Processes one-by-one (cont.)
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Processes one-by-one (cont.)

first results on ALL from PHENIX:

conclusions:  ???
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Processes one-by-one (cont.)
Jäger, MS, Vogelsang
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Processes one-by-one (cont.)
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Processes one-by-one (cont.)
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Processes one-by-one (cont.)

expectations for spin asymmetries:

again: no sensitivity to sign
of Δg at small pT
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Processes one-by-one (cont.)



July, 25-28 2005 PHENIX Spin Fest @ RIKEN Wako 43

Processes one-by-one (cont.)

expectations for spin asymmetries (single-inclusive photons):
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Processes one-by-one (cont.)
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Processes one-by-one (cont.)
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Processes one-by-one (cont.)
Nadolsky, Yuan
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I better stop here .....

.... thanks for your interest in pQCD

... and your patience
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