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• H
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Feynm
an’s  “w

ee” partons: 
low

-x  !
  everything “non-valence”  

•  by no m
eans play a sm

all role:  
   vital for understanding hadrons, e.g. spin structure 

•  w
ee partons abound: 



Q
2
>

Q
20

•  copious Q
C

D
 radiation – (D

G
LA

P
) evolution 

    integral part of nucleon structure 

•  interplay w
ith non-perturbative hadronic content: 

   flavor asym
m

., spin structure, gluons, nuclear effects 



•   For decades, G
erhard’s research has been 

    at the forefront of the exploration of hadrons  
    in the “w

ee parton” regim
e 

•  alw
ays pushing the lim

its of w
hat w

as  
   state-of-the-art at a given tim

e 

•  inspiring and m
otivating theorists 

Let’s celebrate this w
ith  

a few
 exam

ples…
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In parton m
odel: 
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P
ushing the boundaries:  

The nucleus 
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P
ushing the boundaries:  

The proton spin 
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unning B

jorken integral: 
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P
ushing the boundaries:  

B
eyond inclusive 
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Zeuthen w
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1995 
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•  and, Δ
g from

 charm
 and high-p

T 



•  plus:  w
eighted asym

m
etries, gluon S

ivers, …
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D
rell-Yan program

 as natural new
 avenue 
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"  states           w
ith reversed m

om
enta and spins: 
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"  B
orn diagram

s for                      : 

"  1-loop 

+

µ
p
!

µ
h
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"  im
aginary part m

ust be finite  

" 
still, individual diagram

s have poles  
     !

  dim
ensional reg.   (need      and            ) 

           (‘t H
ooft-Veltm

an-B
reitenlohner-M

aison)  
�
5

"
µ
⌫
⇢
�

"  also gluon channel:  

+

k
1

k
2

k
1

k
2



"  D
IS

 kinem
atics: 
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" 
for partonic process                                         : 
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Thank you, G
erhard ! 


