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Leading  power
Next-to-leading power

C
an we know the coefficients c’s and d’s for any n? 
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Leading power results

�̂
(z)

=
H
(Q

2)
Q
S
D
Y
(Q

(1
�
z))

P. A
. Baikov, K

. G
. Chetyrkin, A

. V. Sm
irnov, V. A

. Sm
irnov and M

. Steinhauser, R. N
. Lee, ’09

T. G
ehrm

ann, E. W
. N

. G
lover, T. H

uber, N
. Ikizlerli and C. Studerus, ’10

C. A
nastasiou, C. D

uhr, F. D
ulat, E. Furlan, T. G

ehrm
ann, F. H

erzog and B. M
istlberger,  ’13

Y. Li, A
. von M

anteuffel, R. M
. Schabinger and H

. X
. Zhu, ’13

S

D
Y
(⌦

)
=

Z
d
x

0

4
⇡

e

i
x

0
⌦
/
2

1N

c

T
rh0|T̄

(
Y

†+
(
x

0)
Y

�
(
x

0))
T
(
Y

†�
(0)

Y

+
(0))|0i

In contrast, m
uch less is understood at NLP. 

W
ilson lines



Structure of NLP logarithm
s

•
the m

ethod of region approach, Bonocore et al 2014, A
nastasiou et al 2014, 

Bahjat-A
bbas et al 2018

•
diagram

m
atic factorization techniques, Bonocore et al 2015, 

Bonocore et al 2016, D
el D

uca et al:2017
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LP factorization
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NLP factorization
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NLP factorization
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H
ard function
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NLP jet function
i Z

d
4z

e
i!

(n
+
z
)/

2
T

�
c,↵

a (tn
+
)�̄

c,d (z)
/ n
+2
�
c,e (z) �

=
2⇡

Z
du

eJ↵
�
,a
bd

e (t,u
;!

)
�
P
D
F

c,�
b
(u
n
+
)

NLP quark-gluon interaction: Beneke et al 2002 
L
(2

)
2
⇠
=

12
�̄

c
x

µ?
x

⌫?
⇥
i
@

⌫
i
n

�
@B

+µ

⇤
/

n

+2
�

c
B
µ±
=

Y
†±
[iD

µs
Y
±
]

LO
:

J
µ
⇢

2
⇠
;↵

�
,a
bd

e (n
+
p,n

+
p
0;!

)
=

�
g
µ
⇢

?
n
+
p
�(n

+
p
�

n
+
p
0)�

↵
�
�
a
d �

e
b

Field definition of radiative jet functiondel D
uca 1990,

Bonocore et al ’15,’16 

�
P
D
F

c

�
c

!



NLP factorization
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Soft function at NLP
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the right-hand side, resulting in a finite, renorm
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A
uxiliary soft function
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e check this form

 by  requiring the poles cancel at two 
loop
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RG
 eq. of soft fun.
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atic corrections
In the partonic c.o.m
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Final results
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Final results
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Sum
m

ary and outlook
•

The LP threshold fact. &
 res. was developed in 

1987/89, each part extended to higher accuracy later. 
•

W
e provide an NLP resum

m
ation of the leading logs in 

the soft-collinear effective theory. 
•

The LO
 divergences in the soft function are 

cancelled by an auxiliary soft function. 
•

There is no kinem
atic power correction. 

•
The resum

ed result has no leading log at the jet scale. 
•

A
t a general scale, we reproduce the first few orders.



Sum
m

ary and outlook

•
E

xtension to NLL is interesting and will reveal the 
full difficulty and com

plexity of NLP resum
m

ation, 
which can be seen from

 the anom
alous dim

ension 
of NLP operators. M

.Beneke, M
.G

arny, R.Szafron, JW
 ’18
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