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1. Motivation — Upsilon new data in Tevatron

2. Factorization in Upsilon Production 

3. Resummation in small pT

4. Color evaporation model (CEM)

5. Upsilon results in CEM.

Edmond Berger, Jianwei Qiu and Yili Wang  hep-ph/0404158
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Perturbation Theory of QCD are very successful in high pT

New Data from Tevatron test QCD to a new level of accuracy.

pT ~ small,

Soft gluon radiation

Perturbative value

— infinite

Need to be resumed

to all orders in αs

Motivation — Upsilon new data in Tevatron
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Factorization in Upsilon production — two steps
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Resummation  in small  pT

Resummed an infinite series of soft gluon emissions
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Collins, Soper and Sterman (CSS) b-space approach
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b < 1 GeV-1

( ) ( )

( ) ( )≡

≡

−

−

BAgg
QbS

BAgg

BAqq
QbS

BAqq

xx
b

c
bwexxQbw

xx
b

c
bwexxQbw

g

q

,,,,,,

,,,,,,

,

,

( ) ( )( ) ( )( )

( )=

=

+=

→ b

cx
C

d

b

c
xf

b

c
xf

b

c
xfxx

b

c
bw

BA
Qd

QbS

A
iaAax

a
AAi

BBjAAiBAij

ss

Q

bcgq

A

gqgq

,,,,,

,,,,,,,

ln,

1

2

2

2

2

, ,,

2

22

µ
ξ

µξφ
ξ
ξµ

µµ

µαµα
µµ

µ



9YILI WANG — DPF2004, Riverside   August 26-31, 2004



10YILI WANG — DPF2004, Riverside   August 26-31, 2004

( )
( )
( ) ( ) >

≤
=

maxmax

max

,,,,,

,,,
,,,

bbbQbFxxQbw

bbxxQbw
xxQbw

NP
ijBAij

BAij

BAij

( ) ( )( ) ( ) ( )[ ]−−−−−−= 2
max

2
2

2
max

2
2

2
max

2
12

2
max

2

lnexp bbgbbgbbg
c

bQ
FNP

ij

αα

g1 and α are from xA and xB dependences 

fixed by continuous

g2 and      are  from power corrections

fixed by fitting data
2g
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Color evaporation model (CEM)
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Non-relativistic QCD Model (NRQCD) 
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Ignore detail of the formation of Upsilon from Quarkonium
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Upsilon results in color evaporation model (CEM)
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MT

order of αs  corrections
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Conclusion

• Upsilon is derived from a pair of bottom quarks.

• resummed large logarithmic contributions from 

initial-state gluon showers at small pT.  

•Results are in good agreement with data from Tevatron.


