
Ivan Vitev

pQCD Work
Ivan Vitev (with Sievert, Li, Kang, Reiten)

Quarkonia

In-medium parton splitting to any order in opacity
• Automatically get both massive and massless splitting functions

Obtain recursion relation for all splitting functions
• Same topology, different color algebra

Numerics
• Numerical implementation, see Boram
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Di-Bjets and Dijet Mass Distributions 
In search of the largest modification 

• Dijet asymmetries are small, the mass 
modification is large

• We have done extensive simulations, PYTHIA

We work in the energy loss approach
• The modification of individual masses is small
• Most of the information is in the 2D suppression plot

Numerics
• Use numerics from the 2+1 D hydro, Boram coded

splitting functions/energy loss
 (GeV)b

T1
p10

20
30

40
50

 (GeV)

b

T2

p

10

20

30

40

50

b A
A

R

1

2

3

L
T

/pS
T

 = pJz
0.2 0.4 0.6 0.8 1

/d
z

σ
) d

σ
(1

/

0

0.05

0.1

0.15

0.2

0.25

0.3
sPHENIX p+p
p+p

=1.8
med

g

b-2m
b

rad. + col., M= m
b-tagged-dijet

 = 200 GeVs
0-10% Pb+Pb

 < 50 GeVS
T

10 < p

 < 50 GeVL
T

20 < p

 (GeV)12m
20 40 60 80 100

A
A

R

2−10

1−10

1

10
 baseline

=2.0
med

 g

 (GeV)12m
20 40 60 80 100

A
A

R

2−10

1−10

1

10  baseline

=1.8
med

 g

=2.0
med

 g

=2.2
med

 g



Ivan Vitev

3

Heavy Flavor Jet Functions, Inclusive b-jets
Go beyond the energy loss approach

• Express results in heavy flavor 
jet functions
modification is large

• Also include DGLAP evolution

Medium correction
• Include full splitting functions and sum rules

Numerics
• Include cold nuclear matter effects
• Think about the inclusion of collisional energy loss
• Since evolution is now in momentum space, think

about medium induced evolution beyond the fixed
order correction
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