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Motivation

• Resummation captures dominant effect of higher-orders in     , 
enhanced in collinear/soft limit 

• Resummation has mostly been considered to single variables  
[threshold+transverse momentum: Laenen, Sterman, Vogelsang; …] 

• LHC analyses involve multiple cuts  
→ describe correlations beyond accuracy of parton shower 

• Ratio observables require double-differential resummation  
E.g. N-subjettiness, energy correlation functions, planar flow, … 

• Toy example: ratio of two angularities
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Ratios require double-differential resummation

• Ratio                   is not IR safe 
[Soyez, Salam, Kim, Dutta, Cacciari]
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• Definition of angularities:

• Phase space for the measurement of two 
angularities     and     between: 
 

Boundary B1: 
(from jet radius requirement) 

 

Boundary B2: 
(from energy conservation) 

Measuring two angularities on one jet
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Ratios require double-differential resummation

• Ratio                   is not IR safe 
[Soyez, Salam, Kim, Dutta, Cacciari] 

• IR region is Sudakov suppressed [Larkoski, Thaler] 
Requires simultaneous resummation of  
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• Definition of angularities:

• Phase space for the measurement of two 
angularities     and     between: 
 

Boundary B1: 
(from jet radius requirement) 

 

Boundary B2: 
(from energy conservation) 

Measuring two angularities on one jet
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Outline

1. Resummation in SCET 

2. Factorization for qT and 0-jettiness 

3. Numerical results 

4. Summary and outlook
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1. Resummation in SCET
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Large logarithms and resummation

• LHC collisions involve multiple scales:  

• Scale hierarchies can induce large logarithms in cross section 
 
E.g.  

• In collinear and soft limit, gluons emissions are  
which is responsible for double logarithms
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Soft-Collinear Effective Theory

• Effective theory of QCD for collinear and soft radiation 
[Bauer, Fleming, Luke, Pirjol, Rothstein, Stewart]  

• Hard virtual corrections are integrated out
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Soft-Collinear Effective Theory

• Effective theory of QCD for collinear and soft radiation 
[Bauer, Fleming, Luke, Pirjol, Rothstein, Stewart]  

• Hard virtual corrections are integrated out 

• Factorize collinear and soft modes in Lagrangian 

• Factorize obs.
9

LSCET = Lcoll + Lcoll + Lsoft +
X

i

CiOi

f

H

I

I

J

f

1

2

3

s

soft or Glauber

−

+

J

J

f

H

I

I

J

f

1

2

3

s

soft or Glauber

−

+

J

J

=

f

H

I

I

J

f

1

2

3

s

soft or Glauber

−

+

J

J

f

H

I

I

J

f

1

2

3

s

soft or Glauber

−

+

J

J

f

H

I

I

J

f

1

2

3

s

soft or Glauber

−

+

J

J

f

H

I

I

J

f

1

2

3

s

soft or Glauber

−

+

J

JT =
X

i

(Ei � |pzi |) = T coll + T coll + T soft

<latexit sha1_base64="pi56jM2t1lBTyHWjMvE6+bFqGvE="></latexit><latexit sha1_base64="pi56jM2t1lBTyHWjMvE6+bFqGvE="></latexit><latexit sha1_base64="pi56jM2t1lBTyHWjMvE6+bFqGvE="></latexit><latexit sha1_base64="pi56jM2t1lBTyHWjMvE6+bFqGvE="></latexit>



• Hard function contains hard virtual corrections at the scale 

• Beam functions describe the contribution from collinear 
radiation at scale            and parton distribution functions 

• Soft function captures the soft radiation effects at scale

Factorization for 0-jettiness
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Resummation in SCET

• Achieve resummation by evaluating each ingredient at its 
natural scale and RG evolving to a common scale 

• E.g. hard function for Higgs production with 
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m
2
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i
H(mH ,mH)

Q = mH
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Power counting

• Light cone coordinates 

• Measurement determines modes: 

•                                    
described by SCETI  with
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SCETI SCETII

n-collinear Q(�2, 1,�) Q(�2, 1,�)
n̄-collinear Q(1,�2,�) Q(1,�2,�)
soft Q(�2,�2,�2) Q(�,�,�)

p�

p+

Q

Q

SCETI

�2Q

�2Q

p2 ⇠ �2Q2

p2 ⇠ �4Q2

�2 = T /Q
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Power counting

• Light cone coordinates 

• Measurement determines modes: 

•                                    
described by SCETI  with 

•                     is SCETII with
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n-collinear Q(�2, 1,�) Q(�2, 1,�)
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• For SCETII the soft radiation decouples  
at the matching step 

• SCETII involves rapidity divergences  

Rapidity divergences
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• For SCETII the soft radiation decouples  
at the matching step 

• SCETII involves rapidity divergences  

• Many other choices for rapidity regulator  
[Collins; Chiu, Fuhrer, Hoang, Kelley, Manohar; Becher, Bell; …] 

• Must take             before          

Rapidity divergences
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[Chiu, Jain, Neill, Rothstein]
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Z
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Rapidity resummation

• Rapidity resummation encoded in rapidity RG evolution 
[Chiu, Jain, Neill, Rothstein] 
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Q
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•     and     evolution commute 

• Factorization and resummation of qT spectrum
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⌫
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0
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2. Factorization for qT and 0-jettiness

JHEP 1502 (2015) 117 - Procura, WW, Zeune



Beam thrust and transverse momentum resummation

• Make     or      factorization formulas  
more differential: 

• Structure dictated by power counting
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<latexit sha1_base64="sAmu7TDjqIckburNoviSdhAQUY0=">AAACAXicbVDLSgMxFM3UV62vUTeCm2ARXJSSEUGXFTcuK/QF02HIpJk2NJMZk4xQhrrxV9y4UMStf+HOvzGdzkJbD1w4nHNvbu4JEs6URujbKq2srq1vlDcrW9s7u3v2/kFHxakktE1iHstegBXlTNC2ZprTXiIpjgJOu8H4ZuZ3H6hULBYtPUmoF+GhYCEjWBvJt4+yfv6IK4eBl6EaqjlTeO+3pr5dRXWUAy4TpyBVUKDp21/9QUzSiApNOFbKdVCivQxLzQin00o/VTTBZIyH1DVU4IgqL8uXT+GpUQYwjKUpoWGu/p7IcKTUJApMZ4T1SC16M/E/z011eOVlTCSppoLMF4UphzqGszjggElKNJ8Ygolk5q+QjLDERJvQKiYEZ/HkZdI5rzuo7txdVBvXRRxlcAxOwBlwwCVogFvQBG1AwCN4Bq/gzXqyXqx362PeWrKKmUPwB9bnD1dYliU=</latexit><latexit sha1_base64="sAmu7TDjqIckburNoviSdhAQUY0=">AAACAXicbVDLSgMxFM3UV62vUTeCm2ARXJSSEUGXFTcuK/QF02HIpJk2NJMZk4xQhrrxV9y4UMStf+HOvzGdzkJbD1w4nHNvbu4JEs6URujbKq2srq1vlDcrW9s7u3v2/kFHxakktE1iHstegBXlTNC2ZprTXiIpjgJOu8H4ZuZ3H6hULBYtPUmoF+GhYCEjWBvJt4+yfv6IK4eBl6EaqjlTeO+3pr5dRXWUAy4TpyBVUKDp21/9QUzSiApNOFbKdVCivQxLzQin00o/VTTBZIyH1DVU4IgqL8uXT+GpUQYwjKUpoWGu/p7IcKTUJApMZ4T1SC16M/E/z011eOVlTCSppoLMF4UphzqGszjggElKNJ8Ygolk5q+QjLDERJvQKiYEZ/HkZdI5rzuo7txdVBvXRRxlcAxOwBlwwCVogFvQBG1AwCN4Bq/gzXqyXqx362PeWrKKmUPwB9bnD1dYliU=</latexit><latexit sha1_base64="sAmu7TDjqIckburNoviSdhAQUY0=">AAACAXicbVDLSgMxFM3UV62vUTeCm2ARXJSSEUGXFTcuK/QF02HIpJk2NJMZk4xQhrrxV9y4UMStf+HOvzGdzkJbD1w4nHNvbu4JEs6URujbKq2srq1vlDcrW9s7u3v2/kFHxakktE1iHstegBXlTNC2ZprTXiIpjgJOu8H4ZuZ3H6hULBYtPUmoF+GhYCEjWBvJt4+yfv6IK4eBl6EaqjlTeO+3pr5dRXWUAy4TpyBVUKDp21/9QUzSiApNOFbKdVCivQxLzQin00o/VTTBZIyH1DVU4IgqL8uXT+GpUQYwjKUpoWGu/p7IcKTUJApMZ4T1SC16M/E/z011eOVlTCSppoLMF4UphzqGszjggElKNJ8Ygolk5q+QjLDERJvQKiYEZ/HkZdI5rzuo7txdVBvXRRxlcAxOwBlwwCVogFvQBG1AwCN4Bq/gzXqyXqx362PeWrKKmUPwB9bnD1dYliU=</latexit><latexit sha1_base64="sAmu7TDjqIckburNoviSdhAQUY0=">AAACAXicbVDLSgMxFM3UV62vUTeCm2ARXJSSEUGXFTcuK/QF02HIpJk2NJMZk4xQhrrxV9y4UMStf+HOvzGdzkJbD1w4nHNvbu4JEs6URujbKq2srq1vlDcrW9s7u3v2/kFHxakktE1iHstegBXlTNC2ZprTXiIpjgJOu8H4ZuZ3H6hULBYtPUmoF+GhYCEjWBvJt4+yfv6IK4eBl6EaqjlTeO+3pr5dRXWUAy4TpyBVUKDp21/9QUzSiApNOFbKdVCivQxLzQin00o/VTTBZIyH1DVU4IgqL8uXT+GpUQYwjKUpoWGu/p7IcKTUJApMZ4T1SC16M/E/z011eOVlTCSppoLMF4UphzqGszjggElKNJ8Ygolk5q+QjLDERJvQKiYEZ/HkZdI5rzuo7txdVBvXRRxlcAxOwBlwwCVogFvQBG1AwCN4Bq/gzXqyXqx362PeWrKKmUPwB9bnD1dYliU=</latexit>



Beam thrust and transverse momentum resummation

• Make     or      factorization formulas  
more differential 

• Structure dictated by power counting
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[Larkoski, Moult, Neill]

[Jain, Procura, WW]
d�

d~qT dT = H(Q)B(QT , ~qT )⌦B(QT , ~qT )⌦ S(T )

d�

d~qT dT = H(Q)B(~qT )⌦B(~qT )⌦ S+(T , ~qT )⌦ S+(T , ~qT )⌦ S(T )

d�

d~qT dT = H(Q)B(~qT )⌦B(~qT )⌦ S(T , ~qT )
<latexit sha1_base64="fF5ST+6FEpd2uc5OhilPJu1be2I="></latexit><latexit sha1_base64="fF5ST+6FEpd2uc5OhilPJu1be2I="></latexit><latexit sha1_base64="fF5ST+6FEpd2uc5OhilPJu1be2I="></latexit><latexit sha1_base64="fF5ST+6FEpd2uc5OhilPJu1be2I="></latexit>

SCETI : ~qT = ~q coll
T + ~q coll

T +O(�2) ! QT ⇠ ~q 2
T

SCETII : T = T
soft +O(�2) ! T

2
⇠ ~q 2

T
<latexit sha1_base64="woN5gcXfBC+fPVkNIzM9b3A2aGA="></latexit><latexit sha1_base64="woN5gcXfBC+fPVkNIzM9b3A2aGA="></latexit><latexit sha1_base64="woN5gcXfBC+fPVkNIzM9b3A2aGA="></latexit><latexit sha1_base64="woN5gcXfBC+fPVkNIzM9b3A2aGA="></latexit>

T
<latexit sha1_base64="DD+1DVcC9s1ZMEq3cPvvv5qBGqg=">AAACCXicbVDNS8MwHE3n15xfVY9egkPwMEYqgh4nXjxO2Bd0ZaRZuoWlaUlSYZRevfivePGgiFf/A2/+N6ZdD7r5IPB47/dLXp4fc6Y0Qt9WZW19Y3Orul3b2d3bP7APj3oqSiShXRLxSA58rChngnY105wOYklx6HPa92e3ud9/oFKxSHT0PKZeiCeCBYxgbaSRDdNhcYkrJ76XOg3UQBkchlhPCeZpJ8tGdh01UQG4SpyS1EGJ9sj+Go4jkoRUaMKxUq6DYu2lWGpGOM1qw0TRGJMZnlDXUIFDqry0CJHBM6OMYRBJc4SGhfp7I8WhUvPQN5N5RrXs5eJ/npvo4NpLmYgTTQVZPBQkHOoI5rXAMZOUaD43BBPJTFZIplhiok15NVOCs/zlVdK7aDqo6dxf1ls3ZR1VcAJOwTlwwBVogTvQBl1AwCN4Bq/gzXqyXqx362MxWrHKnWPwB9bnD+ttmdM=</latexit><latexit sha1_base64="DD+1DVcC9s1ZMEq3cPvvv5qBGqg=">AAACCXicbVDNS8MwHE3n15xfVY9egkPwMEYqgh4nXjxO2Bd0ZaRZuoWlaUlSYZRevfivePGgiFf/A2/+N6ZdD7r5IPB47/dLXp4fc6Y0Qt9WZW19Y3Orul3b2d3bP7APj3oqSiShXRLxSA58rChngnY105wOYklx6HPa92e3ud9/oFKxSHT0PKZeiCeCBYxgbaSRDdNhcYkrJ76XOg3UQBkchlhPCeZpJ8tGdh01UQG4SpyS1EGJ9sj+Go4jkoRUaMKxUq6DYu2lWGpGOM1qw0TRGJMZnlDXUIFDqry0CJHBM6OMYRBJc4SGhfp7I8WhUvPQN5N5RrXs5eJ/npvo4NpLmYgTTQVZPBQkHOoI5rXAMZOUaD43BBPJTFZIplhiok15NVOCs/zlVdK7aDqo6dxf1ls3ZR1VcAJOwTlwwBVogTvQBl1AwCN4Bq/gzXqyXqx362MxWrHKnWPwB9bnD+ttmdM=</latexit><latexit sha1_base64="DD+1DVcC9s1ZMEq3cPvvv5qBGqg=">AAACCXicbVDNS8MwHE3n15xfVY9egkPwMEYqgh4nXjxO2Bd0ZaRZuoWlaUlSYZRevfivePGgiFf/A2/+N6ZdD7r5IPB47/dLXp4fc6Y0Qt9WZW19Y3Orul3b2d3bP7APj3oqSiShXRLxSA58rChngnY105wOYklx6HPa92e3ud9/oFKxSHT0PKZeiCeCBYxgbaSRDdNhcYkrJ76XOg3UQBkchlhPCeZpJ8tGdh01UQG4SpyS1EGJ9sj+Go4jkoRUaMKxUq6DYu2lWGpGOM1qw0TRGJMZnlDXUIFDqry0CJHBM6OMYRBJc4SGhfp7I8WhUvPQN5N5RrXs5eJ/npvo4NpLmYgTTQVZPBQkHOoI5rXAMZOUaD43BBPJTFZIplhiok15NVOCs/zlVdK7aDqo6dxf1ls3ZR1VcAJOwTlwwBVogTvQBl1AwCN4Bq/gzXqyXqx362MxWrHKnWPwB9bnD+ttmdM=</latexit><latexit sha1_base64="DD+1DVcC9s1ZMEq3cPvvv5qBGqg=">AAACCXicbVDNS8MwHE3n15xfVY9egkPwMEYqgh4nXjxO2Bd0ZaRZuoWlaUlSYZRevfivePGgiFf/A2/+N6ZdD7r5IPB47/dLXp4fc6Y0Qt9WZW19Y3Orul3b2d3bP7APj3oqSiShXRLxSA58rChngnY105wOYklx6HPa92e3ud9/oFKxSHT0PKZeiCeCBYxgbaSRDdNhcYkrJ76XOg3UQBkchlhPCeZpJ8tGdh01UQG4SpyS1EGJ9sj+Go4jkoRUaMKxUq6DYu2lWGpGOM1qw0TRGJMZnlDXUIFDqry0CJHBM6OMYRBJc4SGhfp7I8WhUvPQN5N5RrXs5eJ/npvo4NpLmYgTTQVZPBQkHOoI5rXAMZOUaD43BBPJTFZIplhiok15NVOCs/zlVdK7aDqo6dxf1ls3ZR1VcAJOwTlwwBVogTvQBl1AwCN4Bq/gzXqyXqx362MxWrHKnWPwB9bnD+ttmdM=</latexit>

qT
<latexit sha1_base64="sAmu7TDjqIckburNoviSdhAQUY0=">AAACAXicbVDLSgMxFM3UV62vUTeCm2ARXJSSEUGXFTcuK/QF02HIpJk2NJMZk4xQhrrxV9y4UMStf+HOvzGdzkJbD1w4nHNvbu4JEs6URujbKq2srq1vlDcrW9s7u3v2/kFHxakktE1iHstegBXlTNC2ZprTXiIpjgJOu8H4ZuZ3H6hULBYtPUmoF+GhYCEjWBvJt4+yfv6IK4eBl6EaqjlTeO+3pr5dRXWUAy4TpyBVUKDp21/9QUzSiApNOFbKdVCivQxLzQin00o/VTTBZIyH1DVU4IgqL8uXT+GpUQYwjKUpoWGu/p7IcKTUJApMZ4T1SC16M/E/z011eOVlTCSppoLMF4UphzqGszjggElKNJ8Ygolk5q+QjLDERJvQKiYEZ/HkZdI5rzuo7txdVBvXRRxlcAxOwBlwwCVogFvQBG1AwCN4Bq/gzXqyXqx362PeWrKKmUPwB9bnD1dYliU=</latexit><latexit sha1_base64="sAmu7TDjqIckburNoviSdhAQUY0=">AAACAXicbVDLSgMxFM3UV62vUTeCm2ARXJSSEUGXFTcuK/QF02HIpJk2NJMZk4xQhrrxV9y4UMStf+HOvzGdzkJbD1w4nHNvbu4JEs6URujbKq2srq1vlDcrW9s7u3v2/kFHxakktE1iHstegBXlTNC2ZprTXiIpjgJOu8H4ZuZ3H6hULBYtPUmoF+GhYCEjWBvJt4+yfv6IK4eBl6EaqjlTeO+3pr5dRXWUAy4TpyBVUKDp21/9QUzSiApNOFbKdVCivQxLzQin00o/VTTBZIyH1DVU4IgqL8uXT+GpUQYwjKUpoWGu/p7IcKTUJApMZ4T1SC16M/E/z011eOVlTCSppoLMF4UphzqGszjggElKNJ8Ygolk5q+QjLDERJvQKiYEZ/HkZdI5rzuo7txdVBvXRRxlcAxOwBlwwCVogFvQBG1AwCN4Bq/gzXqyXqx362PeWrKKmUPwB9bnD1dYliU=</latexit><latexit sha1_base64="sAmu7TDjqIckburNoviSdhAQUY0=">AAACAXicbVDLSgMxFM3UV62vUTeCm2ARXJSSEUGXFTcuK/QF02HIpJk2NJMZk4xQhrrxV9y4UMStf+HOvzGdzkJbD1w4nHNvbu4JEs6URujbKq2srq1vlDcrW9s7u3v2/kFHxakktE1iHstegBXlTNC2ZprTXiIpjgJOu8H4ZuZ3H6hULBYtPUmoF+GhYCEjWBvJt4+yfv6IK4eBl6EaqjlTeO+3pr5dRXWUAy4TpyBVUKDp21/9QUzSiApNOFbKdVCivQxLzQin00o/VTTBZIyH1DVU4IgqL8uXT+GpUQYwjKUpoWGu/p7IcKTUJApMZ4T1SC16M/E/z011eOVlTCSppoLMF4UphzqGszjggElKNJ8Ygolk5q+QjLDERJvQKiYEZ/HkZdI5rzuo7txdVBvXRRxlcAxOwBlwwCVogFvQBG1AwCN4Bq/gzXqyXqx362PeWrKKmUPwB9bnD1dYliU=</latexit><latexit sha1_base64="sAmu7TDjqIckburNoviSdhAQUY0=">AAACAXicbVDLSgMxFM3UV62vUTeCm2ARXJSSEUGXFTcuK/QF02HIpJk2NJMZk4xQhrrxV9y4UMStf+HOvzGdzkJbD1w4nHNvbu4JEs6URujbKq2srq1vlDcrW9s7u3v2/kFHxakktE1iHstegBXlTNC2ZprTXiIpjgJOu8H4ZuZ3H6hULBYtPUmoF+GhYCEjWBvJt4+yfv6IK4eBl6EaqjlTeO+3pr5dRXWUAy4TpyBVUKDp21/9QUzSiApNOFbKdVCivQxLzQin00o/VTTBZIyH1DVU4IgqL8uXT+GpUQYwjKUpoWGu/p7IcKTUJApMZ4T1SC16M/E/z011eOVlTCSppoLMF4UphzqGszjggElKNJ8Ygolk5q+QjLDERJvQKiYEZ/HkZdI5rzuo7txdVBvXRRxlcAxOwBlwwCVogFvQBG1AwCN4Bq/gzXqyXqx362PeWrKKmUPwB9bnD1dYliU=</latexit>



Beam thrust and transverse momentum resummation

• Make     or      factorization formulas  
more differential 

• Structure dictated by power counting 

• Intermediate regime requires extra collinear-soft functions
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[Larkoski, Moult, Neill]

[Jain, Procura, WW]

[Procura, WW, Zeune]

d�

d~qT dT = H(Q)B(QT , ~qT )⌦B(QT , ~qT )⌦ S(T )

d�

d~qT dT = H(Q)B(~qT )⌦B(~qT )⌦ S+(T , ~qT )⌦ S+(T , ~qT )⌦ S(T )

d�

d~qT dT = H(Q)B(~qT )⌦B(~qT )⌦ S(T , ~qT )
<latexit sha1_base64="fF5ST+6FEpd2uc5OhilPJu1be2I="></latexit><latexit sha1_base64="fF5ST+6FEpd2uc5OhilPJu1be2I="></latexit><latexit sha1_base64="fF5ST+6FEpd2uc5OhilPJu1be2I="></latexit><latexit sha1_base64="fF5ST+6FEpd2uc5OhilPJu1be2I="></latexit>

SCETI : ~qT = ~q coll
T + ~q coll

T +O(�2) ! QT ⇠ ~q 2
T

SCETII : T = T
soft +O(�2) ! T

2
⇠ ~q 2

T
<latexit sha1_base64="woN5gcXfBC+fPVkNIzM9b3A2aGA="></latexit><latexit sha1_base64="woN5gcXfBC+fPVkNIzM9b3A2aGA="></latexit><latexit sha1_base64="woN5gcXfBC+fPVkNIzM9b3A2aGA="></latexit><latexit sha1_base64="woN5gcXfBC+fPVkNIzM9b3A2aGA="></latexit>

T
<latexit sha1_base64="DD+1DVcC9s1ZMEq3cPvvv5qBGqg=">AAACCXicbVDNS8MwHE3n15xfVY9egkPwMEYqgh4nXjxO2Bd0ZaRZuoWlaUlSYZRevfivePGgiFf/A2/+N6ZdD7r5IPB47/dLXp4fc6Y0Qt9WZW19Y3Orul3b2d3bP7APj3oqSiShXRLxSA58rChngnY105wOYklx6HPa92e3ud9/oFKxSHT0PKZeiCeCBYxgbaSRDdNhcYkrJ76XOg3UQBkchlhPCeZpJ8tGdh01UQG4SpyS1EGJ9sj+Go4jkoRUaMKxUq6DYu2lWGpGOM1qw0TRGJMZnlDXUIFDqry0CJHBM6OMYRBJc4SGhfp7I8WhUvPQN5N5RrXs5eJ/npvo4NpLmYgTTQVZPBQkHOoI5rXAMZOUaD43BBPJTFZIplhiok15NVOCs/zlVdK7aDqo6dxf1ls3ZR1VcAJOwTlwwBVogTvQBl1AwCN4Bq/gzXqyXqx362MxWrHKnWPwB9bnD+ttmdM=</latexit><latexit sha1_base64="DD+1DVcC9s1ZMEq3cPvvv5qBGqg=">AAACCXicbVDNS8MwHE3n15xfVY9egkPwMEYqgh4nXjxO2Bd0ZaRZuoWlaUlSYZRevfivePGgiFf/A2/+N6ZdD7r5IPB47/dLXp4fc6Y0Qt9WZW19Y3Orul3b2d3bP7APj3oqSiShXRLxSA58rChngnY105wOYklx6HPa92e3ud9/oFKxSHT0PKZeiCeCBYxgbaSRDdNhcYkrJ76XOg3UQBkchlhPCeZpJ8tGdh01UQG4SpyS1EGJ9sj+Go4jkoRUaMKxUq6DYu2lWGpGOM1qw0TRGJMZnlDXUIFDqry0CJHBM6OMYRBJc4SGhfp7I8WhUvPQN5N5RrXs5eJ/npvo4NpLmYgTTQVZPBQkHOoI5rXAMZOUaD43BBPJTFZIplhiok15NVOCs/zlVdK7aDqo6dxf1ls3ZR1VcAJOwTlwwBVogTvQBl1AwCN4Bq/gzXqyXqx362MxWrHKnWPwB9bnD+ttmdM=</latexit><latexit sha1_base64="DD+1DVcC9s1ZMEq3cPvvv5qBGqg=">AAACCXicbVDNS8MwHE3n15xfVY9egkPwMEYqgh4nXjxO2Bd0ZaRZuoWlaUlSYZRevfivePGgiFf/A2/+N6ZdD7r5IPB47/dLXp4fc6Y0Qt9WZW19Y3Orul3b2d3bP7APj3oqSiShXRLxSA58rChngnY105wOYklx6HPa92e3ud9/oFKxSHT0PKZeiCeCBYxgbaSRDdNhcYkrJ76XOg3UQBkchlhPCeZpJ8tGdh01UQG4SpyS1EGJ9sj+Go4jkoRUaMKxUq6DYu2lWGpGOM1qw0TRGJMZnlDXUIFDqry0CJHBM6OMYRBJc4SGhfp7I8WhUvPQN5N5RrXs5eJ/npvo4NpLmYgTTQVZPBQkHOoI5rXAMZOUaD43BBPJTFZIplhiok15NVOCs/zlVdK7aDqo6dxf1ls3ZR1VcAJOwTlwwBVogTvQBl1AwCN4Bq/gzXqyXqx362MxWrHKnWPwB9bnD+ttmdM=</latexit><latexit sha1_base64="DD+1DVcC9s1ZMEq3cPvvv5qBGqg=">AAACCXicbVDNS8MwHE3n15xfVY9egkPwMEYqgh4nXjxO2Bd0ZaRZuoWlaUlSYZRevfivePGgiFf/A2/+N6ZdD7r5IPB47/dLXp4fc6Y0Qt9WZW19Y3Orul3b2d3bP7APj3oqSiShXRLxSA58rChngnY105wOYklx6HPa92e3ud9/oFKxSHT0PKZeiCeCBYxgbaSRDdNhcYkrJ76XOg3UQBkchlhPCeZpJ8tGdh01UQG4SpyS1EGJ9sj+Go4jkoRUaMKxUq6DYu2lWGpGOM1qw0TRGJMZnlDXUIFDqry0CJHBM6OMYRBJc4SGhfp7I8WhUvPQN5N5RrXs5eJ/npvo4NpLmYgTTQVZPBQkHOoI5rXAMZOUaD43BBPJTFZIplhiok15NVOCs/zlVdK7aDqo6dxf1ls3ZR1VcAJOwTlwwBVogTvQBl1AwCN4Bq/gzXqyXqx362MxWrHKnWPwB9bnD+ttmdM=</latexit>

qT
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Collinear-soft function

• Matrix-element of eikonal collinear-soft Wilson lines  

• Differs from double differential soft function because the 
collinear-soft radiation goes into one hemisphere, 

• At one-loop
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where we have expressed the finite parts in terms of the standard plus distributions which

are related to those with the infinity boundary via
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Since we did not calculate ~p 2 dependence we only give the renormalized part of the one loop

jet function which is what we need for the NLO cross-section,
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6.4 Soft Function Calculation up-to NLO

The bare soft function was defined in eqn. (6.27). The tree-level soft-function is given by

S(0) = �(eR)�(eL)�(~p 2)�(~q 2) . (6.43)

At one-loop we regulate rapidity divergences with ⌘ and use dimensional regularization for

(a) (b) (c) (d)

Figure 9. Diagrams contribution to broadening soft function. The virtual diagrams (c) and (d) are
zero in pure dim.-reg.
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Consistency relations

• Between SCETI and SCET+ 

• Between SCETII and SCET+ 

• Verified for anomalous dimensions and NLO ingredients
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3. Numerical results
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Scales choices

• Natural scales connect regimes:
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Scales choices

• Natural scales connect regimes: 

• Turn resummation off using profiles in          [Ligeti, Stewart, Tackmann]
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<latexit sha1_base64="1VrwRzw5/9b+xYl2d9Ge4hMqokc=">AAAB+XicbVDLSsNAFL2pr1pfUZduBovgQkoigi4rblxW6AvaECbTSTt0MklnJoUS+iduXCji1j9x5984abPQ1gMDh3Pu5Z45QcKZ0o7zbZU2Nre2d8q7lb39g8Mj+/ikreJUEtoiMY9lN8CKciZoSzPNaTeRFEcBp51g/JD7nSmVisWiqWcJ9SI8FCxkBGsj+bY98ZtXqB9hPSKYZ825b1edmrMAWiduQapQoOHbX/1BTNKICk04VqrnOon2Miw1I5zOK/1U0QSTMR7SnqECR1R52SL5HF0YZYDCWJonNFqovzcyHCk1iwIzmUdUq14u/uf1Uh3eeRkTSaqpIMtDYcqRjlFeAxowSYnmM0MwkcxkRWSEJSbalFUxJbirX14n7eua69Tcp5tq/b6oowxncA6X4MIt1OERGtACAlN4hld4szLrxXq3PpajJavYOYU/sD5/AP8Skzw=</latexit><latexit sha1_base64="1VrwRzw5/9b+xYl2d9Ge4hMqokc=">AAAB+XicbVDLSsNAFL2pr1pfUZduBovgQkoigi4rblxW6AvaECbTSTt0MklnJoUS+iduXCji1j9x5984abPQ1gMDh3Pu5Z45QcKZ0o7zbZU2Nre2d8q7lb39g8Mj+/ikreJUEtoiMY9lN8CKciZoSzPNaTeRFEcBp51g/JD7nSmVisWiqWcJ9SI8FCxkBGsj+bY98ZtXqB9hPSKYZ825b1edmrMAWiduQapQoOHbX/1BTNKICk04VqrnOon2Miw1I5zOK/1U0QSTMR7SnqECR1R52SL5HF0YZYDCWJonNFqovzcyHCk1iwIzmUdUq14u/uf1Uh3eeRkTSaqpIMtDYcqRjlFeAxowSYnmM0MwkcxkRWSEJSbalFUxJbirX14n7eua69Tcp5tq/b6oowxncA6X4MIt1OERGtACAlN4hld4szLrxXq3PpajJavYOYU/sD5/AP8Skzw=</latexit><latexit sha1_base64="1VrwRzw5/9b+xYl2d9Ge4hMqokc=">AAAB+XicbVDLSsNAFL2pr1pfUZduBovgQkoigi4rblxW6AvaECbTSTt0MklnJoUS+iduXCji1j9x5984abPQ1gMDh3Pu5Z45QcKZ0o7zbZU2Nre2d8q7lb39g8Mj+/ikreJUEtoiMY9lN8CKciZoSzPNaTeRFEcBp51g/JD7nSmVisWiqWcJ9SI8FCxkBGsj+bY98ZtXqB9hPSKYZ825b1edmrMAWiduQapQoOHbX/1BTNKICk04VqrnOon2Miw1I5zOK/1U0QSTMR7SnqECR1R52SL5HF0YZYDCWJonNFqovzcyHCk1iwIzmUdUq14u/uf1Uh3eeRkTSaqpIMtDYcqRjlFeAxowSYnmM0MwkcxkRWSEJSbalFUxJbirX14n7eua69Tcp5tq/b6oowxncA6X4MIt1OERGtACAlN4hld4szLrxXq3PpajJavYOYU/sD5/AP8Skzw=</latexit><latexit sha1_base64="1VrwRzw5/9b+xYl2d9Ge4hMqokc=">AAAB+XicbVDLSsNAFL2pr1pfUZduBovgQkoigi4rblxW6AvaECbTSTt0MklnJoUS+iduXCji1j9x5984abPQ1gMDh3Pu5Z45QcKZ0o7zbZU2Nre2d8q7lb39g8Mj+/ikreJUEtoiMY9lN8CKciZoSzPNaTeRFEcBp51g/JD7nSmVisWiqWcJ9SI8FCxkBGsj+bY98ZtXqB9hPSKYZ825b1edmrMAWiduQapQoOHbX/1BTNKICk04VqrnOon2Miw1I5zOK/1U0QSTMR7SnqECR1R52SL5HF0YZYDCWJonNFqovzcyHCk1iwIzmUdUq14u/uf1Uh3eeRkTSaqpIMtDYcqRjlFeAxowSYnmM0MwkcxkRWSEJSbalFUxJbirX14n7eua69Tcp5tq/b6oowxncA6X4MIt1OERGtACAlN4hld4szLrxXq3PpajJavYOYU/sD5/AP8Skzw=</latexit>

Scale SCETI SCET+ SCETII

µH Q Q Q
µB

p
T Q b0/bT b0/bT

⌫B Q Q
µS+ b0/bT
⌫S+ (b0/bT )2/T
µS T T b0/bT
⌫S b0/bT

<latexit sha1_base64="ohxhXKmuaJ1m8I3RGeUKoBxMFd8="></latexit><latexit sha1_base64="ohxhXKmuaJ1m8I3RGeUKoBxMFd8="></latexit><latexit sha1_base64="ohxhXKmuaJ1m8I3RGeUKoBxMFd8="></latexit><latexit sha1_base64="ohxhXKmuaJ1m8I3RGeUKoBxMFd8="></latexit>



Matching

• Combining different regimes: 

• E.g. transition from 

26

� = �+(µ) + [�I � �+](µI) + [�II � �+](µII)

+ [�FO � �I � �II + �+](µFO)
<latexit sha1_base64="CFTI9BhuhLCeCCgIK3NKeTdvHmE="></latexit><latexit sha1_base64="CFTI9BhuhLCeCCgIK3NKeTdvHmE="></latexit><latexit sha1_base64="CFTI9BhuhLCeCCgIK3NKeTdvHmE="></latexit><latexit sha1_base64="CFTI9BhuhLCeCCgIK3NKeTdvHmE="></latexit>

1 10 100
1

10

100

1 10 100
10

100

0.5 1 1.5 2 2.5 3
FO ! SCETII ! SCET+

<latexit sha1_base64="3Xi3XygJ0CNOHf2rsSVRR9t76F0=">AAACHXicbVDLSgMxFM3UV62vUZdugkUQhDIjBV1WimJXVuwLOkPJpGkbmnmQ3BHLMD/ixl9x40IRF27EvzF9LLT1QODknHtJzvEiwRVY1reRWVpeWV3Lruc2Nre2d8zdvYYKY0lZnYYilC2PKCZ4wOrAQbBWJBnxPcGa3rA89pv3TCoeBjUYRcz1ST/gPU4JaKljFh1gD5Bc3aTYgRBPb3fly1raSRzp40pl0TjpmHmrYE2AF4k9I3k0Q7VjfjrdkMY+C4AKolTbtiJwEyKBU8HSnBMrFhE6JH3W1jQgPlNuMkmX4iOtdHEvlPoEgCfq742E+EqNfE9P+gQGat4bi/957Rh6527CgygGFtDpQ71YYB13XBXucskoiJEmhEqu/4rpgEhCQRea0yXY85EXSeO0YFsF+7aYL13M6siiA3SIjpGNzlAJXaMqqiOKHtEzekVvxpPxYrwbH9PRjDHb2Ud/YHz9AN2Mobw=</latexit><latexit sha1_base64="3Xi3XygJ0CNOHf2rsSVRR9t76F0=">AAACHXicbVDLSgMxFM3UV62vUZdugkUQhDIjBV1WimJXVuwLOkPJpGkbmnmQ3BHLMD/ixl9x40IRF27EvzF9LLT1QODknHtJzvEiwRVY1reRWVpeWV3Lruc2Nre2d8zdvYYKY0lZnYYilC2PKCZ4wOrAQbBWJBnxPcGa3rA89pv3TCoeBjUYRcz1ST/gPU4JaKljFh1gD5Bc3aTYgRBPb3fly1raSRzp40pl0TjpmHmrYE2AF4k9I3k0Q7VjfjrdkMY+C4AKolTbtiJwEyKBU8HSnBMrFhE6JH3W1jQgPlNuMkmX4iOtdHEvlPoEgCfq742E+EqNfE9P+gQGat4bi/957Rh6527CgygGFtDpQ71YYB13XBXucskoiJEmhEqu/4rpgEhCQRea0yXY85EXSeO0YFsF+7aYL13M6siiA3SIjpGNzlAJXaMqqiOKHtEzekVvxpPxYrwbH9PRjDHb2Ud/YHz9AN2Mobw=</latexit><latexit sha1_base64="3Xi3XygJ0CNOHf2rsSVRR9t76F0=">AAACHXicbVDLSgMxFM3UV62vUZdugkUQhDIjBV1WimJXVuwLOkPJpGkbmnmQ3BHLMD/ixl9x40IRF27EvzF9LLT1QODknHtJzvEiwRVY1reRWVpeWV3Lruc2Nre2d8zdvYYKY0lZnYYilC2PKCZ4wOrAQbBWJBnxPcGa3rA89pv3TCoeBjUYRcz1ST/gPU4JaKljFh1gD5Bc3aTYgRBPb3fly1raSRzp40pl0TjpmHmrYE2AF4k9I3k0Q7VjfjrdkMY+C4AKolTbtiJwEyKBU8HSnBMrFhE6JH3W1jQgPlNuMkmX4iOtdHEvlPoEgCfq742E+EqNfE9P+gQGat4bi/957Rh6527CgygGFtDpQ71YYB13XBXucskoiJEmhEqu/4rpgEhCQRea0yXY85EXSeO0YFsF+7aYL13M6siiA3SIjpGNzlAJXaMqqiOKHtEzekVvxpPxYrwbH9PRjDHb2Ud/YHz9AN2Mobw=</latexit><latexit sha1_base64="3Xi3XygJ0CNOHf2rsSVRR9t76F0=">AAACHXicbVDLSgMxFM3UV62vUZdugkUQhDIjBV1WimJXVuwLOkPJpGkbmnmQ3BHLMD/ixl9x40IRF27EvzF9LLT1QODknHtJzvEiwRVY1reRWVpeWV3Lruc2Nre2d8zdvYYKY0lZnYYilC2PKCZ4wOrAQbBWJBnxPcGa3rA89pv3TCoeBjUYRcz1ST/gPU4JaKljFh1gD5Bc3aTYgRBPb3fly1raSRzp40pl0TjpmHmrYE2AF4k9I3k0Q7VjfjrdkMY+C4AKolTbtiJwEyKBU8HSnBMrFhE6JH3W1jQgPlNuMkmX4iOtdHEvlPoEgCfq742E+EqNfE9P+gQGat4bi/957Rh6527CgygGFtDpQ71YYB13XBXucskoiJEmhEqu/4rpgEhCQRea0yXY85EXSeO0YFsF+7aYL13M6siiA3SIjpGNzlAJXaMqqiOKHtEzekVvxpPxYrwbH9PRjDHb2Ud/YHz9AN2Mobw=</latexit>



Result with only    or      resummation
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• Single differential distributions (on back wall) clearly show that 
only one variable is resummed while the other is not 

• Sharp edge in left plot due to              for one emission  

qT
<latexit sha1_base64="UP375AFFVLUsLFc2BMEL8jRwFcQ=">AAAB6nicdVDLSgMxFM3UV62vqks3wSK4GjJDn7uCCC4rtrbQDiWTZtrQTGZMMkIZ+gluXCji1i9y59+YaSuo6IELh3Pu5d57/JgzpRH6sHJr6xubW/ntws7u3v5B8fDoVkWJJLRDIh7Jno8V5UzQjmaa014sKQ59Trv+9CLzu/dUKhaJtp7F1AvxWLCAEayNdHM3bA+LJWRX6m7DLUNkI8dtOLWMoGq14kLHkAwlsEJrWHwfjCKShFRowrFSfQfF2kux1IxwOi8MEkVjTKZ4TPuGChxS5aWLU+fwzCgjGETSlNBwoX6fSHGo1Cz0TWeI9UT99jLxL6+f6KDupUzEiaaCLBcFCYc6gtnfcMQkJZrPDMFEMnMrJBMsMdEmnYIJ4etT+D+5dW0H2c51udS8XMWRByfgFJwDB9RAE1yBFugAAsbgATyBZ4tbj9aL9bpszVmrmWPwA9bbJ5sfjgQ=</latexit><latexit sha1_base64="UP375AFFVLUsLFc2BMEL8jRwFcQ=">AAAB6nicdVDLSgMxFM3UV62vqks3wSK4GjJDn7uCCC4rtrbQDiWTZtrQTGZMMkIZ+gluXCji1i9y59+YaSuo6IELh3Pu5d57/JgzpRH6sHJr6xubW/ntws7u3v5B8fDoVkWJJLRDIh7Jno8V5UzQjmaa014sKQ59Trv+9CLzu/dUKhaJtp7F1AvxWLCAEayNdHM3bA+LJWRX6m7DLUNkI8dtOLWMoGq14kLHkAwlsEJrWHwfjCKShFRowrFSfQfF2kux1IxwOi8MEkVjTKZ4TPuGChxS5aWLU+fwzCgjGETSlNBwoX6fSHGo1Cz0TWeI9UT99jLxL6+f6KDupUzEiaaCLBcFCYc6gtnfcMQkJZrPDMFEMnMrJBMsMdEmnYIJ4etT+D+5dW0H2c51udS8XMWRByfgFJwDB9RAE1yBFugAAsbgATyBZ4tbj9aL9bpszVmrmWPwA9bbJ5sfjgQ=</latexit><latexit sha1_base64="UP375AFFVLUsLFc2BMEL8jRwFcQ=">AAAB6nicdVDLSgMxFM3UV62vqks3wSK4GjJDn7uCCC4rtrbQDiWTZtrQTGZMMkIZ+gluXCji1i9y59+YaSuo6IELh3Pu5d57/JgzpRH6sHJr6xubW/ntws7u3v5B8fDoVkWJJLRDIh7Jno8V5UzQjmaa014sKQ59Trv+9CLzu/dUKhaJtp7F1AvxWLCAEayNdHM3bA+LJWRX6m7DLUNkI8dtOLWMoGq14kLHkAwlsEJrWHwfjCKShFRowrFSfQfF2kux1IxwOi8MEkVjTKZ4TPuGChxS5aWLU+fwzCgjGETSlNBwoX6fSHGo1Cz0TWeI9UT99jLxL6+f6KDupUzEiaaCLBcFCYc6gtnfcMQkJZrPDMFEMnMrJBMsMdEmnYIJ4etT+D+5dW0H2c51udS8XMWRByfgFJwDB9RAE1yBFugAAsbgATyBZ4tbj9aL9bpszVmrmWPwA9bbJ5sfjgQ=</latexit><latexit sha1_base64="UP375AFFVLUsLFc2BMEL8jRwFcQ=">AAAB6nicdVDLSgMxFM3UV62vqks3wSK4GjJDn7uCCC4rtrbQDiWTZtrQTGZMMkIZ+gluXCji1i9y59+YaSuo6IELh3Pu5d57/JgzpRH6sHJr6xubW/ntws7u3v5B8fDoVkWJJLRDIh7Jno8V5UzQjmaa014sKQ59Trv+9CLzu/dUKhaJtp7F1AvxWLCAEayNdHM3bA+LJWRX6m7DLUNkI8dtOLWMoGq14kLHkAwlsEJrWHwfjCKShFRowrFSfQfF2kux1IxwOi8MEkVjTKZ4TPuGChxS5aWLU+fwzCgjGETSlNBwoX6fSHGo1Cz0TWeI9UT99jLxL6+f6KDupUzEiaaCLBcFCYc6gtnfcMQkJZrPDMFEMnMrJBMsMdEmnYIJ4etT+D+5dW0H2c51udS8XMWRByfgFJwDB9RAE1yBFugAAsbgATyBZ4tbj9aL9bpszVmrmWPwA9bbJ5sfjgQ=</latexit>

T
<latexit sha1_base64="qIPu34PBgl0YnrzMrsOBxnIYOeo=">AAAB8nicdVDLSgMxFM34rPVVdekmWARXQ2boc1cQwWWFvmA6lEyaaUMzmSHJCGXoZ7hxoYhbv8adf2OmraCiBwKHc+4l554g4UxphD6sjc2t7Z3dwl5x/+Dw6Lh0ctpTcSoJ7ZKYx3IQYEU5E7SrmeZ0kEiKo4DTfjC7zv3+PZWKxaKj5wn1IzwRLGQEayN5wwjrKcE86yxGpTKyqw236VYgspHjNp16TlCtVnWhY0iOMlijPSq9D8cxSSMqNOFYKc9BifYzLDUjnC6Kw1TRBJMZnlDPUIEjqvxsGXkBL40yhmEszRMaLtXvGxmOlJpHgZnMI6rfXi7+5XmpDht+xkSSairI6qMw5VDHML8fjpmkRPO5IZhIZrJCMsUSE21aKpoSvi6F/5OeazvIdu4q5dbNuo4COAcX4Ao4oA5a4Ba0QRcQEIMH8ASeLW09Wi/W62p0w1rvnIEfsN4+AfI6kbI=</latexit><latexit sha1_base64="qIPu34PBgl0YnrzMrsOBxnIYOeo=">AAAB8nicdVDLSgMxFM34rPVVdekmWARXQ2boc1cQwWWFvmA6lEyaaUMzmSHJCGXoZ7hxoYhbv8adf2OmraCiBwKHc+4l554g4UxphD6sjc2t7Z3dwl5x/+Dw6Lh0ctpTcSoJ7ZKYx3IQYEU5E7SrmeZ0kEiKo4DTfjC7zv3+PZWKxaKj5wn1IzwRLGQEayN5wwjrKcE86yxGpTKyqw236VYgspHjNp16TlCtVnWhY0iOMlijPSq9D8cxSSMqNOFYKc9BifYzLDUjnC6Kw1TRBJMZnlDPUIEjqvxsGXkBL40yhmEszRMaLtXvGxmOlJpHgZnMI6rfXi7+5XmpDht+xkSSairI6qMw5VDHML8fjpmkRPO5IZhIZrJCMsUSE21aKpoSvi6F/5OeazvIdu4q5dbNuo4COAcX4Ao4oA5a4Ba0QRcQEIMH8ASeLW09Wi/W62p0w1rvnIEfsN4+AfI6kbI=</latexit><latexit sha1_base64="qIPu34PBgl0YnrzMrsOBxnIYOeo=">AAAB8nicdVDLSgMxFM34rPVVdekmWARXQ2boc1cQwWWFvmA6lEyaaUMzmSHJCGXoZ7hxoYhbv8adf2OmraCiBwKHc+4l554g4UxphD6sjc2t7Z3dwl5x/+Dw6Lh0ctpTcSoJ7ZKYx3IQYEU5E7SrmeZ0kEiKo4DTfjC7zv3+PZWKxaKj5wn1IzwRLGQEayN5wwjrKcE86yxGpTKyqw236VYgspHjNp16TlCtVnWhY0iOMlijPSq9D8cxSSMqNOFYKc9BifYzLDUjnC6Kw1TRBJMZnlDPUIEjqvxsGXkBL40yhmEszRMaLtXvGxmOlJpHgZnMI6rfXi7+5XmpDht+xkSSairI6qMw5VDHML8fjpmkRPO5IZhIZrJCMsUSE21aKpoSvi6F/5OeazvIdu4q5dbNuo4COAcX4Ao4oA5a4Ba0QRcQEIMH8ASeLW09Wi/W62p0w1rvnIEfsN4+AfI6kbI=</latexit><latexit sha1_base64="qIPu34PBgl0YnrzMrsOBxnIYOeo=">AAAB8nicdVDLSgMxFM34rPVVdekmWARXQ2boc1cQwWWFvmA6lEyaaUMzmSHJCGXoZ7hxoYhbv8adf2OmraCiBwKHc+4l554g4UxphD6sjc2t7Z3dwl5x/+Dw6Lh0ctpTcSoJ7ZKYx3IQYEU5E7SrmeZ0kEiKo4DTfjC7zv3+PZWKxaKj5wn1IzwRLGQEayN5wwjrKcE86yxGpTKyqw236VYgspHjNp16TlCtVnWhY0iOMlijPSq9D8cxSSMqNOFYKc9BifYzLDUjnC6Kw1TRBJMZnlDPUIEjqvxsGXkBL40yhmEszRMaLtXvGxmOlJpHgZnMI6rfXi7+5XmpDht+xkSSairI6qMw5VDHML8fjpmkRPO5IZhIZrJCMsUSE21aKpoSvi6F/5OeazvIdu4q5dbNuo4COAcX4Ao4oA5a4Ba0QRcQEIMH8ASeLW09Wi/W62p0w1rvnIEfsN4+AfI6kbI=</latexit>

T  qT
<latexit sha1_base64="S+B0j3OCMBV4ISDPruDr/wz5GRs=">AAAB/XicbVDLSsNAFJ3UV62v+Ni5GSyCq5KIoMuKG5cV+hCaECbT23boZJLOTIQair/ixoUibv0Pd/6NkzYLbT0wcDjnXu6ZEyacKe0431ZpZXVtfaO8Wdna3tnds/cP2ipOJYUWjXks70OigDMBLc00h/tEAolCDp1wdJP7nQeQisWiqScJ+BEZCNZnlGgjBfaRFxE9pIRnzSn2OIzxOGgGdtWpOTPgZeIWpIoKNAL7y+vFNI1AaMqJUl3XSbSfEakZ5TCteKmChNARGUDXUEEiUH42Sz/Fp0bp4X4szRMaz9TfGxmJlJpEoZnMs6pFLxf/87qp7l/5GRNJqkHQ+aF+yrGOcV4F7jEJVPOJIYRKZrJiOiSSUG0Kq5gS3MUvL5P2ec11au7dRbV+XdRRRsfoBJ0hF12iOrpFDdRCFD2iZ/SK3qwn68V6tz7moyWr2DlEf2B9/gAVnZT2</latexit><latexit sha1_base64="S+B0j3OCMBV4ISDPruDr/wz5GRs=">AAAB/XicbVDLSsNAFJ3UV62v+Ni5GSyCq5KIoMuKG5cV+hCaECbT23boZJLOTIQair/ixoUibv0Pd/6NkzYLbT0wcDjnXu6ZEyacKe0431ZpZXVtfaO8Wdna3tnds/cP2ipOJYUWjXks70OigDMBLc00h/tEAolCDp1wdJP7nQeQisWiqScJ+BEZCNZnlGgjBfaRFxE9pIRnzSn2OIzxOGgGdtWpOTPgZeIWpIoKNAL7y+vFNI1AaMqJUl3XSbSfEakZ5TCteKmChNARGUDXUEEiUH42Sz/Fp0bp4X4szRMaz9TfGxmJlJpEoZnMs6pFLxf/87qp7l/5GRNJqkHQ+aF+yrGOcV4F7jEJVPOJIYRKZrJiOiSSUG0Kq5gS3MUvL5P2ec11au7dRbV+XdRRRsfoBJ0hF12iOrpFDdRCFD2iZ/SK3qwn68V6tz7moyWr2DlEf2B9/gAVnZT2</latexit><latexit sha1_base64="S+B0j3OCMBV4ISDPruDr/wz5GRs=">AAAB/XicbVDLSsNAFJ3UV62v+Ni5GSyCq5KIoMuKG5cV+hCaECbT23boZJLOTIQair/ixoUibv0Pd/6NkzYLbT0wcDjnXu6ZEyacKe0431ZpZXVtfaO8Wdna3tnds/cP2ipOJYUWjXks70OigDMBLc00h/tEAolCDp1wdJP7nQeQisWiqScJ+BEZCNZnlGgjBfaRFxE9pIRnzSn2OIzxOGgGdtWpOTPgZeIWpIoKNAL7y+vFNI1AaMqJUl3XSbSfEakZ5TCteKmChNARGUDXUEEiUH42Sz/Fp0bp4X4szRMaz9TfGxmJlJpEoZnMs6pFLxf/87qp7l/5GRNJqkHQ+aF+yrGOcV4F7jEJVPOJIYRKZrJiOiSSUG0Kq5gS3MUvL5P2ec11au7dRbV+XdRRRsfoBJ0hF12iOrpFDdRCFD2iZ/SK3qwn68V6tz7moyWr2DlEf2B9/gAVnZT2</latexit><latexit sha1_base64="S+B0j3OCMBV4ISDPruDr/wz5GRs=">AAAB/XicbVDLSsNAFJ3UV62v+Ni5GSyCq5KIoMuKG5cV+hCaECbT23boZJLOTIQair/ixoUibv0Pd/6NkzYLbT0wcDjnXu6ZEyacKe0431ZpZXVtfaO8Wdna3tnds/cP2ipOJYUWjXks70OigDMBLc00h/tEAolCDp1wdJP7nQeQisWiqScJ+BEZCNZnlGgjBfaRFxE9pIRnzSn2OIzxOGgGdtWpOTPgZeIWpIoKNAL7y+vFNI1AaMqJUl3XSbSfEakZ5TCteKmChNARGUDXUEEiUH42Sz/Fp0bp4X4szRMaz9TfGxmJlJpEoZnMs6pFLxf/87qp7l/5GRNJqkHQ+aF+yrGOcV4F7jEJVPOJIYRKZrJiOiSSUG0Kq5gS3MUvL5P2ec11au7dRbV+XdRRRsfoBJ0hF12iOrpFDdRCFD2iZ/SK3qwn68V6tz7moyWr2DlEf2B9/gAVnZT2</latexit>



Result with joint     and      resummation
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• Resummation yields a two-dimensional Sudakov peak 

• Uncertainties in heat map (vary scales and transition points)
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Two-dimensional slices
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• SCET+ interpolates between SCETI and SCETII 

• Cut on beam thrust     changes shape of      spectrum
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• SCET is powerful tool for factorization and resummation 

• Multi-differential resum. involves collinear-soft modes = SCET+ 

• SCET+ enables the simultaneous resummation of 

• Jet resolution parameters. E.g. qT and 0-jettiness 

• Jet kinematic logarithms. E.g. hierarchies in jet energies 

• Jet radius logarithms 

• Non-global logarithms Larkoski, Moult, Neill; Becher, Neubert, Rothen, Shao] 
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ध्यान देने के िलए आपका धन्यवाद


