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[Salam, 
Wicke 2001]

[Chien, Schwartz 2010]

N3LL resummation with 
NNLO matching

These studies used, in parts, only 
25% of data bins:  
0.08 < ρ < 0.18

HJM

[See also Dissertori et al 2007]

[See also prior work of Catani, Trentadue, 
Turnock, Webber 1993]

t
2001-2010

Prior to SCET, only NLL resummation possible
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[Salam, 
Wicke 2001]

[Chien, Schwartz 2010]

N3LL resummation with 
NNLO matching

These studies used, in parts, only 
25% of data bins:  
0.08 < ρ < 0.18

HJM

[See also Dissertori et al 2007]

[See also prior work of Catani, Trentadue, 
Turnock, Webber 1993]

t
2001-2010

Prior to SCET, only NLL resummation possible

With SCET

N3LL for thrust, C-parameter and HJM

power corrections from first principles

renormalon subtraction
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[Salam, 
Wicke 2001]

[Chien, Schwartz 2010]

N3LL resummation with 
NNLO matching

These studies used, in parts, only 
25% of data bins:  
0.08 < ρ < 0.18

HJM

[See also Dissertori et al 2007]

[See also prior work of Catani, Trentadue, 
Turnock, Webber 1993]

Prior to SCET, only NLL resummation possible

Impossible to have consistent results for HJM!

At that time, fixed-order        results became available
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O(ω3
s)

t
2001-2010

With SCET

N3LL for thrust, C-parameter and HJM

power corrections from first principles

renormalon subtraction
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[Salam, 
Wicke 2001]

[Chien, Schwartz 2010]
These studies used, in parts, only 

25% of data bins:  
0.08 < ρ < 0.18

HJM

[See also Dissertori et al 2007]

[See also prior work of Catani, Trentadue, 
Turnock, Webber 1993]

Thrust at N3LL with Power Corrections and a Precision Global Fit for  
[Abbate, Fickinger, Hoang, Mateu, Stewart 2010]

αs(mZ)

Power corrections in the dispersive model for a determination of the strong 
coupling constant from the thrust distribution 

[Gehrmann, Luisoni, Monni 2012]

Precise Determination of  from the C-parameter Distribution 
[Hoang, Kolodrubetz, Mateu, Stewart 2015]

αs

very precise value, but well 
below the world average

N3LL resummation with 
NNLO matching

t
2001-2010 2010-2015
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[Salam, 
Wicke 2001]

[Chien, Schwartz 2010]
These studies used, in parts, only 

25% of data bins:  
0.08 < ρ < 0.18

HJM

[See also Dissertori et al 2007]

[See also prior work of Catani, Trentadue, 
Turnock, Webber 1993]

Thrust at N3LL with Power Corrections and a Precision Global Fit for  
[Abbate, Fickinger, Hoang, Mateu, Stewart 2010]

αs(mZ)

Power corrections in the dispersive model for a determination of the strong 
coupling constant from the thrust distribution 

[Gehrmann, Luisoni, Monni 2012]

Precise Determination of  from the C-parameter Distribution 
[Hoang, Kolodrubetz, Mateu, Stewart 2015]

αs

doubts raised on 3-jet power 
corrections

renormalon-based “computation” 
of those

N3LL resummation with 
NNLO matching

[Nason, Zanderighi 
2023, 2025]

t
2001-2010 2010-2015 2023
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[Salam, 
Wicke 2001]

[Chien, Schwartz 2010]
These studies used, in parts, only 

25% of data bins:  
0.08 < ρ < 0.18

HJM

[See also Dissertori et al 2007]

[See also prior work of Catani, Trentadue, 
Turnock, Webber 1993]

Thrust at N3LL with Power Corrections and a Precision Global Fit for  
[Abbate, Fickinger, Hoang, Mateu, Stewart 2010]

αs(mZ)

Power corrections in the dispersive model for a determination of the strong 
coupling constant from the thrust distribution 

[Gehrmann, Luisoni, Monni 2012]

Precise Determination of  from the C-parameter Distribution 
[Hoang, Kolodrubetz, Mateu, Stewart 2015]

αs

The last edition of the PDG 
removed three extractions 

from event shapes
[Abbate, Fickinger, Hoang, Mateu, 

Stewart 2010]
[Gehrmann, Luisoni, Monni 2012]

[Hoang, Kolodrubetz, Mateu, Stewart 
2015]

[PDG 2021]

N3LL resummation with 
NNLO matching

[Nason, Zanderighi 
2023, 2025]

t
2001-2010 2010-2015 2023 2023
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25% of data bins:  
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[See also Dissertori et al 2007]

[See also prior work of Catani, Trentadue, 
Turnock, Webber 1993]

Thrust at N3LL with Power Corrections and a Precision Global Fit for  
[Abbate, Fickinger, Hoang, Mateu, Stewart 2010]

αs(mZ)

Power corrections in the dispersive model for a determination of the strong 
coupling constant from the thrust distribution 

[Gehrmann, Luisoni, Monni 2012]

Precise Determination of  from the C-parameter Distribution 
[Hoang, Kolodrubetz, Mateu, Stewart 2015]

αs

The last edition of the PDG 
removed three extractions 

from event shapes
[Abbate, Fickinger, Hoang, Mateu, 

Stewart 2010]
[Gehrmann, Luisoni, Monni 2012]

[Hoang, Kolodrubetz, Mateu, Stewart 
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[See also prior work of Catani, Trentadue, 
Turnock, Webber 1993]
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removed three extractions 
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The HJM distribution
Anatomy of dijet eventEvent shapes describe geometric 

properties of final-state particles



The HJM distribution
Event shapes describe geometric 
properties of final-state particles

thrust axis defined as 
vector that maximises
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i→final

|n̂ · ωpi|

plane normal to   defines two hemispheres
<latexit sha1_base64="VYICdARL0v0CukRvYylQy1TCqkA=">AAAB7XicdVDJSgNBEK1xjXGLevTSGARPw4zIxNyCXjxGMAskQ+jp9CRterqH7h4hDPkHLx4U8er/ePNv7CyC64OCx3tVVNWLUs608bx3Z2l5ZXVtvbBR3Nza3tkt7e03tcwUoQ0iuVTtCGvKmaANwwyn7VRRnESctqLR5dRv3VGlmRQ3ZpzSMMEDwWJGsLFSszvEBoleqey51SCoVKroN/Fdb4YyLFDvld66fUmyhApDONa643upCXOsDCOcTordTNMUkxEe0I6lAidUh/ns2gk6tkofxVLZEgbN1K8TOU60HieR7UywGeqf3lT8y+tkJj4PcybSzFBB5ovijCMj0fR11GeKEsPHlmCimL0VkSFWmBgbUNGG8Pkp+p80T10/cIPrs3LtYhFHAQ7hCE7AhwrU4Arq0AACt3APj/DkSOfBeXZe5q1LzmLmAL7Bef0A9GaPbA==</latexit>

n̂

Anatomy of dijet event



The HJM distribution
Event shapes describe geometric 
properties of final-state particles

thrust axis defined as 
vector that maximises

<latexit sha1_base64="mDvoIq0mTKBBkLy7vyRvTPNhwLc=">AAACGXicdVDLSgMxFM34rPVVdekmWARXZSrS2l3RjcsK9gGdUjJppg1NMkNyp1Cm8xtu/BU3LhRxqSv/xvQh+DwQOJxzLjf3+JHgBlz33VlaXlldW89sZDe3tnd2c3v7DRPGmrI6DUWoWz4xTHDF6sBBsFakGZG+YE1/eDn1myOmDQ/VDYwj1pGkr3jAKQErdXOuZ2LZTbjHFU48LXHAFRFpOvEGBLDyaC8E7I0YTaLUxtJJN5d3C5VSqVyu4N+kWHBnyKMFat3cq9cLaSyZAiqIMe2iG0EnIRo4FSzNerFhEaFD0mdtSxWRzHSS2WUpPrZKDwehtk8BnqlfJxIijRlL3yYlgYH56U3Fv7x2DMF5J+EqioEpOl8UxAJDiKc14R7XjIIYW0Ko5vavmA6IJhRsmVlbwuel+H/SOC0US4XS9Vm+erGoI4MO0RE6QUVURlV0hWqojii6RffoET05d86D8+y8zKNLzmLmAH2D8/YBA4SiQg==</latexit> ∑

i→final

|n̂ · ωpi|

plane normal to   defines two hemispheres
<latexit sha1_base64="VYICdARL0v0CukRvYylQy1TCqkA=">AAAB7XicdVDJSgNBEK1xjXGLevTSGARPw4zIxNyCXjxGMAskQ+jp9CRterqH7h4hDPkHLx4U8er/ePNv7CyC64OCx3tVVNWLUs608bx3Z2l5ZXVtvbBR3Nza3tkt7e03tcwUoQ0iuVTtCGvKmaANwwyn7VRRnESctqLR5dRv3VGlmRQ3ZpzSMMEDwWJGsLFSszvEBoleqey51SCoVKroN/Fdb4YyLFDvld66fUmyhApDONa643upCXOsDCOcTordTNMUkxEe0I6lAidUh/ns2gk6tkofxVLZEgbN1K8TOU60HieR7UywGeqf3lT8y+tkJj4PcybSzFBB5ovijCMj0fR11GeKEsPHlmCimL0VkSFWmBgbUNGG8Pkp+p80T10/cIPrs3LtYhFHAQ7hCE7AhwrU4Arq0AACt3APj/DkSOfBeXZe5q1LzmLmAL7Bef0A9GaPbA==</latexit>

n̂

hemispheres 
invariant masses

<latexit sha1_base64="XdHsn5EsZu2g01L+q7vKfbeh/n8="></latexit>

sj =

(∑

i→j

pµi

)2

<latexit sha1_base64="UcUyD8MIcoCwrieGWruJArx+IRo=">AAACBXicdVDLSgMxFM3UV62vqktdBItQKZaZIlO7EIpuXLZgH9BOh0yaaUMzD5OMUIbZuPFX3LhQxK3/4M6/MX0IPg9c7uGce0nucUJGhdT1dy21sLi0vJJezaytb2xuZbd3miKIOCYNHLCAtx0kCKM+aUgqGWmHnCDPYaTljC4mfuuGcEED/0qOQ2J5aOBTl2IklWRn9+tnXXHNZZwP7Zj0Cklh2o+To14psbM5vVgxzXK5An8To6hPkQNz1OzsW7cf4MgjvsQMCdEx9FBaMeKSYkaSTDcSJER4hAako6iPPCKseHpFAg+V0oduwFX5Ek7Vrxsx8oQYe46a9JAcip/eRPzL60TSPbVi6oeRJD6ePeRGDMoATiKBfcoJlmysCMKcqr9CPEQcYamCy6gQPi+F/5NmqWiYRbN+kquez+NIgz1wAPLAAGVQBZegBhoAg1twDx7Bk3anPWjP2stsNKXNd3bBN2ivHz7umHY=</latexit>

Q =
√

(pe+ + pe→)2 c.o.m. energy

[Clavelli 1979] [Chandramohan, Clavelli 1981] [Clavelli, Wyler 1981]

<latexit sha1_base64="sQzOf4CowcXiAXaigp9Ewzobakg=">AAACCnicdVDLSsNAFJ34rPUVdelmtAgVpCRFUrsQim5ctmAf0MQwmU7aoZMHMxOxhKzd+CtuXCji1i9w5984fQg+D1w4nHMv997jxYwKaRjv2tz8wuLScm4lv7q2vrGpb223RJRwTJo4YhHveEgQRkPSlFQy0ok5QYHHSNsbno/99jXhgkbhpRzFxAlQP6Q+xUgqydX3bD6I4Cm0fY5wamZp46qc2QG6KQoXHQnXO3T1glGqWlalUoW/iVkyJiiAGequ/mb3IpwEJJSYISG6phFLJ0VcUsxIlrcTQWKEh6hPuoqGKCDCSSevZPBAKT3oR1xVKOFE/TqRokCIUeCpzgDJgfjpjcW/vG4i/RMnpWGcSBLi6SI/YVBGcJwL7FFOsGQjRRDmVN0K8QCpUKRKL69C+PwU/k9a5ZJplazGcaF2NosjB3bBPigCE1RADVyAOmgCDG7BPXgET9qd9qA9ay/T1jltNrMDvkF7/QBrKpom</latexit>

ω =
1

Q2
max(sa, sb)heavy jet mass

Anatomy of dijet event



The HJM distribution
Event shapes describe geometric 
properties of final-state particles

thrust axis defined as 
vector that maximises

<latexit sha1_base64="mDvoIq0mTKBBkLy7vyRvTPNhwLc=">AAACGXicdVDLSgMxFM34rPVVdekmWARXZSrS2l3RjcsK9gGdUjJppg1NMkNyp1Cm8xtu/BU3LhRxqSv/xvQh+DwQOJxzLjf3+JHgBlz33VlaXlldW89sZDe3tnd2c3v7DRPGmrI6DUWoWz4xTHDF6sBBsFakGZG+YE1/eDn1myOmDQ/VDYwj1pGkr3jAKQErdXOuZ2LZTbjHFU48LXHAFRFpOvEGBLDyaC8E7I0YTaLUxtJJN5d3C5VSqVyu4N+kWHBnyKMFat3cq9cLaSyZAiqIMe2iG0EnIRo4FSzNerFhEaFD0mdtSxWRzHSS2WUpPrZKDwehtk8BnqlfJxIijRlL3yYlgYH56U3Fv7x2DMF5J+EqioEpOl8UxAJDiKc14R7XjIIYW0Ko5vavmA6IJhRsmVlbwuel+H/SOC0US4XS9Vm+erGoI4MO0RE6QUVURlV0hWqojii6RffoET05d86D8+y8zKNLzmLmAH2D8/YBA4SiQg==</latexit> ∑

i→final

|n̂ · ωpi|

plane normal to   defines two hemispheres
<latexit sha1_base64="VYICdARL0v0CukRvYylQy1TCqkA=">AAAB7XicdVDJSgNBEK1xjXGLevTSGARPw4zIxNyCXjxGMAskQ+jp9CRterqH7h4hDPkHLx4U8er/ePNv7CyC64OCx3tVVNWLUs608bx3Z2l5ZXVtvbBR3Nza3tkt7e03tcwUoQ0iuVTtCGvKmaANwwyn7VRRnESctqLR5dRv3VGlmRQ3ZpzSMMEDwWJGsLFSszvEBoleqey51SCoVKroN/Fdb4YyLFDvld66fUmyhApDONa643upCXOsDCOcTordTNMUkxEe0I6lAidUh/ns2gk6tkofxVLZEgbN1K8TOU60HieR7UywGeqf3lT8y+tkJj4PcybSzFBB5ovijCMj0fR11GeKEsPHlmCimL0VkSFWmBgbUNGG8Pkp+p80T10/cIPrs3LtYhFHAQ7hCE7AhwrU4Arq0AACt3APj/DkSOfBeXZe5q1LzmLmAL7Bef0A9GaPbA==</latexit>

n̂

hemispheres 
invariant masses

<latexit sha1_base64="XdHsn5EsZu2g01L+q7vKfbeh/n8="></latexit>

sj =

(∑

i→j

pµi

)2

<latexit sha1_base64="UcUyD8MIcoCwrieGWruJArx+IRo=">AAACBXicdVDLSgMxFM3UV62vqktdBItQKZaZIlO7EIpuXLZgH9BOh0yaaUMzD5OMUIbZuPFX3LhQxK3/4M6/MX0IPg9c7uGce0nucUJGhdT1dy21sLi0vJJezaytb2xuZbd3miKIOCYNHLCAtx0kCKM+aUgqGWmHnCDPYaTljC4mfuuGcEED/0qOQ2J5aOBTl2IklWRn9+tnXXHNZZwP7Zj0Cklh2o+To14psbM5vVgxzXK5An8To6hPkQNz1OzsW7cf4MgjvsQMCdEx9FBaMeKSYkaSTDcSJER4hAako6iPPCKseHpFAg+V0oduwFX5Ek7Vrxsx8oQYe46a9JAcip/eRPzL60TSPbVi6oeRJD6ePeRGDMoATiKBfcoJlmysCMKcqr9CPEQcYamCy6gQPi+F/5NmqWiYRbN+kquez+NIgz1wAPLAAGVQBZegBhoAg1twDx7Bk3anPWjP2stsNKXNd3bBN2ivHz7umHY=</latexit>

Q =
√

(pe+ + pe→)2 c.o.m. energy

experimental distribution

<latexit sha1_base64="nIwOmMH3Z//pkpgjPeUqDk+Y6UI=">AAAB7HicdVDLSgNBEOyNrxhfUY9eBoPgadmVGHMRgl48JuAmwWQJs5PZZHBmdpmZFULIN3jxoIhXP8ibf+PkIfgsaCiquunuilLOtPG8dye3tLyyupZfL2xsbm3vFHf3mjrJFKEBSXii2hHWlDNJA8MMp+1UUSwiTlvR7eXUb91RpVkir80opaHAA8liRrCxUtA4F72bXrHkuZ5fPS2X0W/iu94MJVig3iu+dfsJyQSVhnCsdcf3UhOOsTKMcDopdDNNU0xu8YB2LJVYUB2OZ8dO0JFV+ihOlC1p0Ez9OjHGQuuRiGynwGaof3pT8S+vk5m4Go6ZTDNDJZkvijOOTIKmn6M+U5QYPrIEE8XsrYgMscLE2HwKNoTPT9H/pHni+hW30iiXaheLOPJwAIdwDD6cQQ2uoA4BEGBwD4/w5EjnwXl2XuatOWcxsw/f4Lx+AL8Wjq0=</latexit>

Q = mZ

[Clavelli 1979] [Chandramohan, Clavelli 1981] [Clavelli, Wyler 1981]

<latexit sha1_base64="sQzOf4CowcXiAXaigp9Ewzobakg=">AAACCnicdVDLSsNAFJ34rPUVdelmtAgVpCRFUrsQim5ctmAf0MQwmU7aoZMHMxOxhKzd+CtuXCji1i9w5984fQg+D1w4nHMv997jxYwKaRjv2tz8wuLScm4lv7q2vrGpb223RJRwTJo4YhHveEgQRkPSlFQy0ok5QYHHSNsbno/99jXhgkbhpRzFxAlQP6Q+xUgqydX3bD6I4Cm0fY5wamZp46qc2QG6KQoXHQnXO3T1glGqWlalUoW/iVkyJiiAGequ/mb3IpwEJJSYISG6phFLJ0VcUsxIlrcTQWKEh6hPuoqGKCDCSSevZPBAKT3oR1xVKOFE/TqRokCIUeCpzgDJgfjpjcW/vG4i/RMnpWGcSBLi6SI/YVBGcJwL7FFOsGQjRRDmVN0K8QCpUKRKL69C+PwU/k9a5ZJplazGcaF2NosjB3bBPigCE1RADVyAOmgCDG7BPXgET9qd9qA9ay/T1jltNrMDvkF7/QBrKpom</latexit>

ω =
1

Q2
max(sa, sb)heavy jet mass

Anatomy of dijet event



The HJM distribution
Event shapes describe geometric 
properties of final-state particles

thrust axis defined as 
vector that maximises

<latexit sha1_base64="mDvoIq0mTKBBkLy7vyRvTPNhwLc=">AAACGXicdVDLSgMxFM34rPVVdekmWARXZSrS2l3RjcsK9gGdUjJppg1NMkNyp1Cm8xtu/BU3LhRxqSv/xvQh+DwQOJxzLjf3+JHgBlz33VlaXlldW89sZDe3tnd2c3v7DRPGmrI6DUWoWz4xTHDF6sBBsFakGZG+YE1/eDn1myOmDQ/VDYwj1pGkr3jAKQErdXOuZ2LZTbjHFU48LXHAFRFpOvEGBLDyaC8E7I0YTaLUxtJJN5d3C5VSqVyu4N+kWHBnyKMFat3cq9cLaSyZAiqIMe2iG0EnIRo4FSzNerFhEaFD0mdtSxWRzHSS2WUpPrZKDwehtk8BnqlfJxIijRlL3yYlgYH56U3Fv7x2DMF5J+EqioEpOl8UxAJDiKc14R7XjIIYW0Ko5vavmA6IJhRsmVlbwuel+H/SOC0US4XS9Vm+erGoI4MO0RE6QUVURlV0hWqojii6RffoET05d86D8+y8zKNLzmLmAH2D8/YBA4SiQg==</latexit> ∑

i→final

|n̂ · ωpi|

plane normal to   defines two hemispheres
<latexit sha1_base64="VYICdARL0v0CukRvYylQy1TCqkA=">AAAB7XicdVDJSgNBEK1xjXGLevTSGARPw4zIxNyCXjxGMAskQ+jp9CRterqH7h4hDPkHLx4U8er/ePNv7CyC64OCx3tVVNWLUs608bx3Z2l5ZXVtvbBR3Nza3tkt7e03tcwUoQ0iuVTtCGvKmaANwwyn7VRRnESctqLR5dRv3VGlmRQ3ZpzSMMEDwWJGsLFSszvEBoleqey51SCoVKroN/Fdb4YyLFDvld66fUmyhApDONa643upCXOsDCOcTordTNMUkxEe0I6lAidUh/ns2gk6tkofxVLZEgbN1K8TOU60HieR7UywGeqf3lT8y+tkJj4PcybSzFBB5ovijCMj0fR11GeKEsPHlmCimL0VkSFWmBgbUNGG8Pkp+p80T10/cIPrs3LtYhFHAQ7hCE7AhwrU4Arq0AACt3APj/DkSOfBeXZe5q1LzmLmAL7Bef0A9GaPbA==</latexit>

n̂

<latexit sha1_base64="nIwOmMH3Z//pkpgjPeUqDk+Y6UI=">AAAB7HicdVDLSgNBEOyNrxhfUY9eBoPgadmVGHMRgl48JuAmwWQJs5PZZHBmdpmZFULIN3jxoIhXP8ibf+PkIfgsaCiquunuilLOtPG8dye3tLyyupZfL2xsbm3vFHf3mjrJFKEBSXii2hHWlDNJA8MMp+1UUSwiTlvR7eXUb91RpVkir80opaHAA8liRrCxUtA4F72bXrHkuZ5fPS2X0W/iu94MJVig3iu+dfsJyQSVhnCsdcf3UhOOsTKMcDopdDNNU0xu8YB2LJVYUB2OZ8dO0JFV+ihOlC1p0Ez9OjHGQuuRiGynwGaof3pT8S+vk5m4Go6ZTDNDJZkvijOOTIKmn6M+U5QYPrIEE8XsrYgMscLE2HwKNoTPT9H/pHni+hW30iiXaheLOPJwAIdwDD6cQQ2uoA4BEGBwD4/w5EjnwXl2XuatOWcxsw/f4Lx+AL8Wjq0=</latexit>

Q = mZ
Peak region

<latexit sha1_base64="ylJxDHkzeYPCR5KPerIieWqI9Dg=">AAACDHicdVDLSsNAFJ34rPVVdelmsAiuQlK02l2xLly4aME+oAlhMpm0Q2eSMDMRSsgHuPFX3LhQxK0f4M6/cfoQfB4YOJxzLnfu8RNGpbKsd2NhcWl5ZbWwVlzf2NzaLu3sdmScCkzaOGax6PlIEkYj0lZUMdJLBEHcZ6TrjxoTv3tDhKRxdK3GCXE5GkQ0pBgpLXmlshMKhDPp0Txr5Y6kHDpXejxAXuYIDluNi1ynLLNWrVVOKvA3sU1rijKYo+mV3pwgxiknkcIMSdm3rUS5GRKKYkbyopNKkiA8QgPS1zRCnEg3mx6Tw0OtBDCMhX6RglP160SGuJRj7uskR2oof3oT8S+vn6rwzM1olKSKRHi2KEwZVDGcNAMDKghWbKwJwoLqv0I8RLodpfsr6hI+L4X/k07FtKtmtXVcrp/P6yiAfXAAjoANTkEdXIImaAMMbsE9eARPxp3xYDwbL7PogjGf2QPfYLx+AFvUm9c=</latexit>si
Q

→ !QCD

Heavily affected by 
non-perturbative 

dynamics

hemispheres 
invariant masses

<latexit sha1_base64="XdHsn5EsZu2g01L+q7vKfbeh/n8="></latexit>

sj =

(∑

i→j

pµi

)2
experimental distribution

Anatomy of dijet event



The HJM distribution
Event shapes describe geometric 
properties of final-state particles

thrust axis defined as 
vector that maximises

<latexit sha1_base64="mDvoIq0mTKBBkLy7vyRvTPNhwLc=">AAACGXicdVDLSgMxFM34rPVVdekmWARXZSrS2l3RjcsK9gGdUjJppg1NMkNyp1Cm8xtu/BU3LhRxqSv/xvQh+DwQOJxzLjf3+JHgBlz33VlaXlldW89sZDe3tnd2c3v7DRPGmrI6DUWoWz4xTHDF6sBBsFakGZG+YE1/eDn1myOmDQ/VDYwj1pGkr3jAKQErdXOuZ2LZTbjHFU48LXHAFRFpOvEGBLDyaC8E7I0YTaLUxtJJN5d3C5VSqVyu4N+kWHBnyKMFat3cq9cLaSyZAiqIMe2iG0EnIRo4FSzNerFhEaFD0mdtSxWRzHSS2WUpPrZKDwehtk8BnqlfJxIijRlL3yYlgYH56U3Fv7x2DMF5J+EqioEpOl8UxAJDiKc14R7XjIIYW0Ko5vavmA6IJhRsmVlbwuel+H/SOC0US4XS9Vm+erGoI4MO0RE6QUVURlV0hWqojii6RffoET05d86D8+y8zKNLzmLmAH2D8/YBA4SiQg==</latexit> ∑

i→final

|n̂ · ωpi|

plane normal to   defines two hemispheres
<latexit sha1_base64="VYICdARL0v0CukRvYylQy1TCqkA=">AAAB7XicdVDJSgNBEK1xjXGLevTSGARPw4zIxNyCXjxGMAskQ+jp9CRterqH7h4hDPkHLx4U8er/ePNv7CyC64OCx3tVVNWLUs608bx3Z2l5ZXVtvbBR3Nza3tkt7e03tcwUoQ0iuVTtCGvKmaANwwyn7VRRnESctqLR5dRv3VGlmRQ3ZpzSMMEDwWJGsLFSszvEBoleqey51SCoVKroN/Fdb4YyLFDvld66fUmyhApDONa643upCXOsDCOcTordTNMUkxEe0I6lAidUh/ns2gk6tkofxVLZEgbN1K8TOU60HieR7UywGeqf3lT8y+tkJj4PcybSzFBB5ovijCMj0fR11GeKEsPHlmCimL0VkSFWmBgbUNGG8Pkp+p80T10/cIPrs3LtYhFHAQ7hCE7AhwrU4Arq0AACt3APj/DkSOfBeXZe5q1LzmLmAL7Bef0A9GaPbA==</latexit>

n̂

<latexit sha1_base64="nIwOmMH3Z//pkpgjPeUqDk+Y6UI=">AAAB7HicdVDLSgNBEOyNrxhfUY9eBoPgadmVGHMRgl48JuAmwWQJs5PZZHBmdpmZFULIN3jxoIhXP8ibf+PkIfgsaCiquunuilLOtPG8dye3tLyyupZfL2xsbm3vFHf3mjrJFKEBSXii2hHWlDNJA8MMp+1UUSwiTlvR7eXUb91RpVkir80opaHAA8liRrCxUtA4F72bXrHkuZ5fPS2X0W/iu94MJVig3iu+dfsJyQSVhnCsdcf3UhOOsTKMcDopdDNNU0xu8YB2LJVYUB2OZ8dO0JFV+ihOlC1p0Ez9OjHGQuuRiGynwGaof3pT8S+vk5m4Go6ZTDNDJZkvijOOTIKmn6M+U5QYPrIEE8XsrYgMscLE2HwKNoTPT9H/pHni+hW30iiXaheLOPJwAIdwDD6cQQ2uoA4BEGBwD4/w5EjnwXl2XuatOWcxsw/f4Lx+AL8Wjq0=</latexit>

Q = mZ

Tail region
<latexit sha1_base64="XNe0maQCYHjNnvma90xFGCZgqb8=">AAACD3icdVA7T8MwGHTKq5RXgJHFogIxRWkFhW4VZWBgaCT6kJoochynteo8ZDtIVdR/wMJfYWEAIVZWNv4NTlsknidZOt/dJ/s7L2FUSNN81woLi0vLK8XV0tr6xuaWvr3TEXHKMWnjmMW85yFBGI1IW1LJSC/hBIUeI11v1Mz97g3hgsbRtRwnxAnRIKIBxUgqydUP7SsV9pGb2TyEVvNiYjNmBxzhTLh0kln5HVquXjaNeq1ePanC36RimFOUwRwtV3+z/RinIYkkZkiIfsVMpJMhLilmZFKyU0EShEdoQPqKRigkwsmm+0zggVJ8GMRcnUjCqfp1IkOhEOPQU8kQyaH46eXiX14/lcGZk9EoSSWJ8OyhIGVQxjAvB/qUEyzZWBGEOVV/hXiIVBlSVVhSJXxuCv8nnapRqRk167jcOJ/XUQR7YB8cgQo4BQ1wCVqgDTC4BffgETxpd9qD9qy9zKIFbT6zC75Be/0AivedCQ==</latexit>

!QCD → si
Q

→ Q

Soft and collinear 
radiation dominate

clear separation between 
perturbative and non-
perturbative modes

experimental distribution

Anatomy of dijet event



The HJM distribution
Event shapes describe geometric 
properties of final-state particles

thrust axis defined as 
vector that maximises

<latexit sha1_base64="mDvoIq0mTKBBkLy7vyRvTPNhwLc=">AAACGXicdVDLSgMxFM34rPVVdekmWARXZSrS2l3RjcsK9gGdUjJppg1NMkNyp1Cm8xtu/BU3LhRxqSv/xvQh+DwQOJxzLjf3+JHgBlz33VlaXlldW89sZDe3tnd2c3v7DRPGmrI6DUWoWz4xTHDF6sBBsFakGZG+YE1/eDn1myOmDQ/VDYwj1pGkr3jAKQErdXOuZ2LZTbjHFU48LXHAFRFpOvEGBLDyaC8E7I0YTaLUxtJJN5d3C5VSqVyu4N+kWHBnyKMFat3cq9cLaSyZAiqIMe2iG0EnIRo4FSzNerFhEaFD0mdtSxWRzHSS2WUpPrZKDwehtk8BnqlfJxIijRlL3yYlgYH56U3Fv7x2DMF5J+EqioEpOl8UxAJDiKc14R7XjIIYW0Ko5vavmA6IJhRsmVlbwuel+H/SOC0US4XS9Vm+erGoI4MO0RE6QUVURlV0hWqojii6RffoET05d86D8+y8zKNLzmLmAH2D8/YBA4SiQg==</latexit> ∑

i→final

|n̂ · ωpi|

plane normal to   defines two hemispheres
<latexit sha1_base64="VYICdARL0v0CukRvYylQy1TCqkA=">AAAB7XicdVDJSgNBEK1xjXGLevTSGARPw4zIxNyCXjxGMAskQ+jp9CRterqH7h4hDPkHLx4U8er/ePNv7CyC64OCx3tVVNWLUs608bx3Z2l5ZXVtvbBR3Nza3tkt7e03tcwUoQ0iuVTtCGvKmaANwwyn7VRRnESctqLR5dRv3VGlmRQ3ZpzSMMEDwWJGsLFSszvEBoleqey51SCoVKroN/Fdb4YyLFDvld66fUmyhApDONa643upCXOsDCOcTordTNMUkxEe0I6lAidUh/ns2gk6tkofxVLZEgbN1K8TOU60HieR7UywGeqf3lT8y+tkJj4PcybSzFBB5ovijCMj0fR11GeKEsPHlmCimL0VkSFWmBgbUNGG8Pkp+p80T10/cIPrs3LtYhFHAQ7hCE7AhwrU4Arq0AACt3APj/DkSOfBeXZe5q1LzmLmAL7Bef0A9GaPbA==</latexit>

n̂

<latexit sha1_base64="nIwOmMH3Z//pkpgjPeUqDk+Y6UI=">AAAB7HicdVDLSgNBEOyNrxhfUY9eBoPgadmVGHMRgl48JuAmwWQJs5PZZHBmdpmZFULIN3jxoIhXP8ibf+PkIfgsaCiquunuilLOtPG8dye3tLyyupZfL2xsbm3vFHf3mjrJFKEBSXii2hHWlDNJA8MMp+1UUSwiTlvR7eXUb91RpVkir80opaHAA8liRrCxUtA4F72bXrHkuZ5fPS2X0W/iu94MJVig3iu+dfsJyQSVhnCsdcf3UhOOsTKMcDopdDNNU0xu8YB2LJVYUB2OZ8dO0JFV+ihOlC1p0Ez9OjHGQuuRiGynwGaof3pT8S+vk5m4Go6ZTDNDJZkvijOOTIKmn6M+U5QYPrIEE8XsrYgMscLE2HwKNoTPT9H/pHni+hW30iiXaheLOPJwAIdwDD6cQQ2uoA4BEGBwD4/w5EjnwXl2XuatOWcxsw/f4Lx+AL8Wjq0=</latexit>

Q = mZ

Tail region
<latexit sha1_base64="XNe0maQCYHjNnvma90xFGCZgqb8=">AAACD3icdVA7T8MwGHTKq5RXgJHFogIxRWkFhW4VZWBgaCT6kJoochynteo8ZDtIVdR/wMJfYWEAIVZWNv4NTlsknidZOt/dJ/s7L2FUSNN81woLi0vLK8XV0tr6xuaWvr3TEXHKMWnjmMW85yFBGI1IW1LJSC/hBIUeI11v1Mz97g3hgsbRtRwnxAnRIKIBxUgqydUP7SsV9pGb2TyEVvNiYjNmBxzhTLh0kln5HVquXjaNeq1ePanC36RimFOUwRwtV3+z/RinIYkkZkiIfsVMpJMhLilmZFKyU0EShEdoQPqKRigkwsmm+0zggVJ8GMRcnUjCqfp1IkOhEOPQU8kQyaH46eXiX14/lcGZk9EoSSWJ8OyhIGVQxjAvB/qUEyzZWBGEOVV/hXiIVBlSVVhSJXxuCv8nnapRqRk167jcOJ/XUQR7YB8cgQo4BQ1wCVqgDTC4BffgETxpd9qD9qy9zKIFbT6zC75Be/0AivedCQ==</latexit>

!QCD → si
Q

→ Q

Soft and collinear 
radiation dominate

clear separation between 
perturbative and non-
perturbative modes

experimental distribution

Anatomy of dijet event



The HJM distribution
Event shapes describe geometric 
properties of final-state particles

thrust axis defined as 
vector that maximises

<latexit sha1_base64="mDvoIq0mTKBBkLy7vyRvTPNhwLc=">AAACGXicdVDLSgMxFM34rPVVdekmWARXZSrS2l3RjcsK9gGdUjJppg1NMkNyp1Cm8xtu/BU3LhRxqSv/xvQh+DwQOJxzLjf3+JHgBlz33VlaXlldW89sZDe3tnd2c3v7DRPGmrI6DUWoWz4xTHDF6sBBsFakGZG+YE1/eDn1myOmDQ/VDYwj1pGkr3jAKQErdXOuZ2LZTbjHFU48LXHAFRFpOvEGBLDyaC8E7I0YTaLUxtJJN5d3C5VSqVyu4N+kWHBnyKMFat3cq9cLaSyZAiqIMe2iG0EnIRo4FSzNerFhEaFD0mdtSxWRzHSS2WUpPrZKDwehtk8BnqlfJxIijRlL3yYlgYH56U3Fv7x2DMF5J+EqioEpOl8UxAJDiKc14R7XjIIYW0Ko5vavmA6IJhRsmVlbwuel+H/SOC0US4XS9Vm+erGoI4MO0RE6QUVURlV0hWqojii6RffoET05d86D8+y8zKNLzmLmAH2D8/YBA4SiQg==</latexit> ∑

i→final

|n̂ · ωpi|

plane normal to   defines two hemispheres
<latexit sha1_base64="VYICdARL0v0CukRvYylQy1TCqkA=">AAAB7XicdVDJSgNBEK1xjXGLevTSGARPw4zIxNyCXjxGMAskQ+jp9CRterqH7h4hDPkHLx4U8er/ePNv7CyC64OCx3tVVNWLUs608bx3Z2l5ZXVtvbBR3Nza3tkt7e03tcwUoQ0iuVTtCGvKmaANwwyn7VRRnESctqLR5dRv3VGlmRQ3ZpzSMMEDwWJGsLFSszvEBoleqey51SCoVKroN/Fdb4YyLFDvld66fUmyhApDONa643upCXOsDCOcTordTNMUkxEe0I6lAidUh/ns2gk6tkofxVLZEgbN1K8TOU60HieR7UywGeqf3lT8y+tkJj4PcybSzFBB5ovijCMj0fR11GeKEsPHlmCimL0VkSFWmBgbUNGG8Pkp+p80T10/cIPrs3LtYhFHAQ7hCE7AhwrU4Arq0AACt3APj/DkSOfBeXZe5q1LzmLmAL7Bef0A9GaPbA==</latexit>

n̂

<latexit sha1_base64="nIwOmMH3Z//pkpgjPeUqDk+Y6UI=">AAAB7HicdVDLSgNBEOyNrxhfUY9eBoPgadmVGHMRgl48JuAmwWQJs5PZZHBmdpmZFULIN3jxoIhXP8ibf+PkIfgsaCiquunuilLOtPG8dye3tLyyupZfL2xsbm3vFHf3mjrJFKEBSXii2hHWlDNJA8MMp+1UUSwiTlvR7eXUb91RpVkir80opaHAA8liRrCxUtA4F72bXrHkuZ5fPS2X0W/iu94MJVig3iu+dfsJyQSVhnCsdcf3UhOOsTKMcDopdDNNU0xu8YB2LJVYUB2OZ8dO0JFV+ihOlC1p0Ez9OjHGQuuRiGynwGaof3pT8S+vk5m4Go6ZTDNDJZkvijOOTIKmn6M+U5QYPrIEE8XsrYgMscLE2HwKNoTPT9H/pHni+hW30iiXaheLOPJwAIdwDD6cQQ2uoA4BEGBwD4/w5EjnwXl2XuatOWcxsw/f4Lx+AL8Wjq0=</latexit>

Q = mZ

Tail region
<latexit sha1_base64="XNe0maQCYHjNnvma90xFGCZgqb8=">AAACD3icdVA7T8MwGHTKq5RXgJHFogIxRWkFhW4VZWBgaCT6kJoochynteo8ZDtIVdR/wMJfYWEAIVZWNv4NTlsknidZOt/dJ/s7L2FUSNN81woLi0vLK8XV0tr6xuaWvr3TEXHKMWnjmMW85yFBGI1IW1LJSC/hBIUeI11v1Mz97g3hgsbRtRwnxAnRIKIBxUgqydUP7SsV9pGb2TyEVvNiYjNmBxzhTLh0kln5HVquXjaNeq1ePanC36RimFOUwRwtV3+z/RinIYkkZkiIfsVMpJMhLilmZFKyU0EShEdoQPqKRigkwsmm+0zggVJ8GMRcnUjCqfp1IkOhEOPQU8kQyaH46eXiX14/lcGZk9EoSSWJ8OyhIGVQxjAvB/qUEyzZWBGEOVV/hXiIVBlSVVhSJXxuCv8nnapRqRk167jcOJ/XUQR7YB8cgQo4BQ1wCVqgDTC4BffgETxpd9qD9qy9zKIFbT6zC75Be/0AivedCQ==</latexit>

!QCD → si
Q

→ Q

Soft and collinear 
radiation dominate

clear separation between 
perturbative and non-
perturbative modes

experimental distribution

Anatomy of dijet event



The HJM distribution
Event shapes describe geometric 
properties of final-state particles

thrust axis defined as 
vector that maximises

<latexit sha1_base64="mDvoIq0mTKBBkLy7vyRvTPNhwLc=">AAACGXicdVDLSgMxFM34rPVVdekmWARXZSrS2l3RjcsK9gGdUjJppg1NMkNyp1Cm8xtu/BU3LhRxqSv/xvQh+DwQOJxzLjf3+JHgBlz33VlaXlldW89sZDe3tnd2c3v7DRPGmrI6DUWoWz4xTHDF6sBBsFakGZG+YE1/eDn1myOmDQ/VDYwj1pGkr3jAKQErdXOuZ2LZTbjHFU48LXHAFRFpOvEGBLDyaC8E7I0YTaLUxtJJN5d3C5VSqVyu4N+kWHBnyKMFat3cq9cLaSyZAiqIMe2iG0EnIRo4FSzNerFhEaFD0mdtSxWRzHSS2WUpPrZKDwehtk8BnqlfJxIijRlL3yYlgYH56U3Fv7x2DMF5J+EqioEpOl8UxAJDiKc14R7XjIIYW0Ko5vavmA6IJhRsmVlbwuel+H/SOC0US4XS9Vm+erGoI4MO0RE6QUVURlV0hWqojii6RffoET05d86D8+y8zKNLzmLmAH2D8/YBA4SiQg==</latexit> ∑

i→final

|n̂ · ωpi|

plane normal to   defines two hemispheres
<latexit sha1_base64="VYICdARL0v0CukRvYylQy1TCqkA=">AAAB7XicdVDJSgNBEK1xjXGLevTSGARPw4zIxNyCXjxGMAskQ+jp9CRterqH7h4hDPkHLx4U8er/ePNv7CyC64OCx3tVVNWLUs608bx3Z2l5ZXVtvbBR3Nza3tkt7e03tcwUoQ0iuVTtCGvKmaANwwyn7VRRnESctqLR5dRv3VGlmRQ3ZpzSMMEDwWJGsLFSszvEBoleqey51SCoVKroN/Fdb4YyLFDvld66fUmyhApDONa643upCXOsDCOcTordTNMUkxEe0I6lAidUh/ns2gk6tkofxVLZEgbN1K8TOU60HieR7UywGeqf3lT8y+tkJj4PcybSzFBB5ovijCMj0fR11GeKEsPHlmCimL0VkSFWmBgbUNGG8Pkp+p80T10/cIPrs3LtYhFHAQ7hCE7AhwrU4Arq0AACt3APj/DkSOfBeXZe5q1LzmLmAL7Bef0A9GaPbA==</latexit>

n̂

<latexit sha1_base64="nIwOmMH3Z//pkpgjPeUqDk+Y6UI=">AAAB7HicdVDLSgNBEOyNrxhfUY9eBoPgadmVGHMRgl48JuAmwWQJs5PZZHBmdpmZFULIN3jxoIhXP8ibf+PkIfgsaCiquunuilLOtPG8dye3tLyyupZfL2xsbm3vFHf3mjrJFKEBSXii2hHWlDNJA8MMp+1UUSwiTlvR7eXUb91RpVkir80opaHAA8liRrCxUtA4F72bXrHkuZ5fPS2X0W/iu94MJVig3iu+dfsJyQSVhnCsdcf3UhOOsTKMcDopdDNNU0xu8YB2LJVYUB2OZ8dO0JFV+ihOlC1p0Ez9OjHGQuuRiGynwGaof3pT8S+vk5m4Go6ZTDNDJZkvijOOTIKmn6M+U5QYPrIEE8XsrYgMscLE2HwKNoTPT9H/pHni+hW30iiXaheLOPJwAIdwDD6cQQ2uoA4BEGBwD4/w5EjnwXl2XuatOWcxsw/f4Lx+AL8Wjq0=</latexit>

Q = mZ

Far-tail region

No clear distinction 
between three scales

right description: FO

small hadronization 
corrections

<latexit sha1_base64="WxO6V/SZnEgm7kCYIph4ERY7wGs=">AAAB8nicdVDJSgNBEO1xjXGLevTSGARPw8yg0dyCXjwmYBaYjKGn05M06WXo7hHCkM/w4kERr36NN//GziK4Pih4vFdFVb04ZVQbz3t3lpZXVtfWCxvFza3tnd3S3n5Ly0xh0sSSSdWJkSaMCtI01DDSSRVBPGakHY+upn77jihNpbgx45REHA0ETShGxkqh7tGuphw2boNeqey51Uo1OAvgb+K73gxlsEC9V3rr9iXOOBEGM6R16HupiXKkDMWMTIrdTJMU4REakNBSgTjRUT47eQKPrdKHiVS2hIEz9etEjrjWYx7bTo7MUP/0puJfXpiZ5CLKqUgzQwSeL0oyBo2E0/9hnyqCDRtbgrCi9laIh0ghbGxKRRvC56fwf9IKXL/iVhqn5drlIo4COARH4AT44BzUwDWogybAQIJ78AieHOM8OM/Oy7x1yVnMHIBvcF4/ACuokTc=</latexit>

si → Q2

experimental distribution

Anatomy of dijet event



The HJM distribution
Event shapes describe geometric 
properties of final-state particles

thrust axis defined as 
vector that maximises

<latexit sha1_base64="mDvoIq0mTKBBkLy7vyRvTPNhwLc=">AAACGXicdVDLSgMxFM34rPVVdekmWARXZSrS2l3RjcsK9gGdUjJppg1NMkNyp1Cm8xtu/BU3LhRxqSv/xvQh+DwQOJxzLjf3+JHgBlz33VlaXlldW89sZDe3tnd2c3v7DRPGmrI6DUWoWz4xTHDF6sBBsFakGZG+YE1/eDn1myOmDQ/VDYwj1pGkr3jAKQErdXOuZ2LZTbjHFU48LXHAFRFpOvEGBLDyaC8E7I0YTaLUxtJJN5d3C5VSqVyu4N+kWHBnyKMFat3cq9cLaSyZAiqIMe2iG0EnIRo4FSzNerFhEaFD0mdtSxWRzHSS2WUpPrZKDwehtk8BnqlfJxIijRlL3yYlgYH56U3Fv7x2DMF5J+EqioEpOl8UxAJDiKc14R7XjIIYW0Ko5vavmA6IJhRsmVlbwuel+H/SOC0US4XS9Vm+erGoI4MO0RE6QUVURlV0hWqojii6RffoET05d86D8+y8zKNLzmLmAH2D8/YBA4SiQg==</latexit> ∑

i→final

|n̂ · ωpi|

plane normal to   defines two hemispheres
<latexit sha1_base64="VYICdARL0v0CukRvYylQy1TCqkA=">AAAB7XicdVDJSgNBEK1xjXGLevTSGARPw4zIxNyCXjxGMAskQ+jp9CRterqH7h4hDPkHLx4U8er/ePNv7CyC64OCx3tVVNWLUs608bx3Z2l5ZXVtvbBR3Nza3tkt7e03tcwUoQ0iuVTtCGvKmaANwwyn7VRRnESctqLR5dRv3VGlmRQ3ZpzSMMEDwWJGsLFSszvEBoleqey51SCoVKroN/Fdb4YyLFDvld66fUmyhApDONa643upCXOsDCOcTordTNMUkxEe0I6lAidUh/ns2gk6tkofxVLZEgbN1K8TOU60HieR7UywGeqf3lT8y+tkJj4PcybSzFBB5ovijCMj0fR11GeKEsPHlmCimL0VkSFWmBgbUNGG8Pkp+p80T10/cIPrs3LtYhFHAQ7hCE7AhwrU4Arq0AACt3APj/DkSOfBeXZe5q1LzmLmAL7Bef0A9GaPbA==</latexit>

n̂

<latexit sha1_base64="nIwOmMH3Z//pkpgjPeUqDk+Y6UI=">AAAB7HicdVDLSgNBEOyNrxhfUY9eBoPgadmVGHMRgl48JuAmwWQJs5PZZHBmdpmZFULIN3jxoIhXP8ibf+PkIfgsaCiquunuilLOtPG8dye3tLyyupZfL2xsbm3vFHf3mjrJFKEBSXii2hHWlDNJA8MMp+1UUSwiTlvR7eXUb91RpVkir80opaHAA8liRrCxUtA4F72bXrHkuZ5fPS2X0W/iu94MJVig3iu+dfsJyQSVhnCsdcf3UhOOsTKMcDopdDNNU0xu8YB2LJVYUB2OZ8dO0JFV+ihOlC1p0Ez9OjHGQuuRiGynwGaof3pT8S+vk5m4Go6ZTDNDJZkvijOOTIKmn6M+U5QYPrIEE8XsrYgMscLE2HwKNoTPT9H/pHni+hW30iiXaheLOPJwAIdwDD6cQQ2uoA4BEGBwD4/w5EjnwXl2XuatOWcxsw/f4Lx+AL8Wjq0=</latexit>

Q = mZ

Dijet-Trijet 
Perturbative

Multijet
Dijet 
NP

experimental distribution

Anatomy of dijet event



The HJM distribution
Event shapes describe geometric 
properties of final-state particles

thrust axis defined as 
vector that maximises

<latexit sha1_base64="mDvoIq0mTKBBkLy7vyRvTPNhwLc=">AAACGXicdVDLSgMxFM34rPVVdekmWARXZSrS2l3RjcsK9gGdUjJppg1NMkNyp1Cm8xtu/BU3LhRxqSv/xvQh+DwQOJxzLjf3+JHgBlz33VlaXlldW89sZDe3tnd2c3v7DRPGmrI6DUWoWz4xTHDF6sBBsFakGZG+YE1/eDn1myOmDQ/VDYwj1pGkr3jAKQErdXOuZ2LZTbjHFU48LXHAFRFpOvEGBLDyaC8E7I0YTaLUxtJJN5d3C5VSqVyu4N+kWHBnyKMFat3cq9cLaSyZAiqIMe2iG0EnIRo4FSzNerFhEaFD0mdtSxWRzHSS2WUpPrZKDwehtk8BnqlfJxIijRlL3yYlgYH56U3Fv7x2DMF5J+EqioEpOl8UxAJDiKc14R7XjIIYW0Ko5vavmA6IJhRsmVlbwuel+H/SOC0US4XS9Vm+erGoI4MO0RE6QUVURlV0hWqojii6RffoET05d86D8+y8zKNLzmLmAH2D8/YBA4SiQg==</latexit> ∑

i→final

|n̂ · ωpi|

plane normal to   defines two hemispheres
<latexit sha1_base64="VYICdARL0v0CukRvYylQy1TCqkA=">AAAB7XicdVDJSgNBEK1xjXGLevTSGARPw4zIxNyCXjxGMAskQ+jp9CRterqH7h4hDPkHLx4U8er/ePNv7CyC64OCx3tVVNWLUs608bx3Z2l5ZXVtvbBR3Nza3tkt7e03tcwUoQ0iuVTtCGvKmaANwwyn7VRRnESctqLR5dRv3VGlmRQ3ZpzSMMEDwWJGsLFSszvEBoleqey51SCoVKroN/Fdb4YyLFDvld66fUmyhApDONa643upCXOsDCOcTordTNMUkxEe0I6lAidUh/ns2gk6tkofxVLZEgbN1K8TOU60HieR7UywGeqf3lT8y+tkJj4PcybSzFBB5ovijCMj0fR11GeKEsPHlmCimL0VkSFWmBgbUNGG8Pkp+p80T10/cIPrs3LtYhFHAQ7hCE7AhwrU4Arq0AACt3APj/DkSOfBeXZe5q1LzmLmAL7Bef0A9GaPbA==</latexit>

n̂

<latexit sha1_base64="nIwOmMH3Z//pkpgjPeUqDk+Y6UI=">AAAB7HicdVDLSgNBEOyNrxhfUY9eBoPgadmVGHMRgl48JuAmwWQJs5PZZHBmdpmZFULIN3jxoIhXP8ibf+PkIfgsaCiquunuilLOtPG8dye3tLyyupZfL2xsbm3vFHf3mjrJFKEBSXii2hHWlDNJA8MMp+1UUSwiTlvR7eXUb91RpVkir80opaHAA8liRrCxUtA4F72bXrHkuZ5fPS2X0W/iu94MJVig3iu+dfsJyQSVhnCsdcf3UhOOsTKMcDopdDNNU0xu8YB2LJVYUB2OZ8dO0JFV+ihOlC1p0Ez9OjHGQuuRiGynwGaof3pT8S+vk5m4Go6ZTDNDJZkvijOOTIKmn6M+U5QYPrIEE8XsrYgMscLE2HwKNoTPT9H/pHni+hW30iiXaheLOPJwAIdwDD6cQQ2uoA4BEGBwD4/w5EjnwXl2XuatOWcxsw/f4Lx+AL8Wjq0=</latexit>

Q = mZ

Dijet-Trijet 
PerturbativeIdeal place for fits

experimental distribution

Anatomy of dijet event



HJM distribution — dijet
Dijet resummation @ N3LL: [A.H. Hoang, VM, I.W. Stewart & M.D. 
Schwartz, 2025] along with first-principles power corrections

HJM obtained as marginalisation of dihemisphere mass distro
<latexit sha1_base64="uqunIQ0D/XttyC7Xhy1nEJZThEU="></latexit>

dω

dε
= 2Q2

∫ Q2ω

0
ds

d2ω

ds1ds2
(s1 = Q2ε, s2 = s) → 2Q2!(Q2ε, Q2ε)

semi-cumulative



HJM distribution — dijet
Dijet resummation @ N3LL: [A.H. Hoang, VM, I.W. Stewart & M.D. 
Schwartz, 2025] along with first-principles power corrections

HJM obtained as marginalisation of dihemisphere mass distro
<latexit sha1_base64="uqunIQ0D/XttyC7Xhy1nEJZThEU="></latexit>

dω

dε
= 2Q2

∫ Q2ω

0
ds

d2ω

ds1ds2
(s1 = Q2ε, s2 = s) → 2Q2!(Q2ε, Q2ε)

semi-cumulative

Hadronic cross section obtained as 2D convolution:
<latexit sha1_base64="EcCoL0rmVIpG2/NdbOu/TUhJZt4="></latexit>

dω

dε
= 2Q2

∫
dk1dk2 !̂(Q

2ε→Qk1, Q
2ε→Qk2)F (k1, k2)



HJM distribution — dijet
Dijet resummation @ N3LL: [A.H. Hoang, VM, I.W. Stewart & M.D. 
Schwartz, 2025] along with first-principles power corrections

HJM obtained as marginalisation of dihemisphere mass distro
<latexit sha1_base64="uqunIQ0D/XttyC7Xhy1nEJZThEU="></latexit>

dω

dε
= 2Q2

∫ Q2ω

0
ds

d2ω

ds1ds2
(s1 = Q2ε, s2 = s) → 2Q2!(Q2ε, Q2ε)

semi-cumulative

Hadronic cross section obtained as 2D convolution:
<latexit sha1_base64="EcCoL0rmVIpG2/NdbOu/TUhJZt4="></latexit>

dω

dε
= 2Q2

∫
dk1dk2 !̂(Q

2ε→Qk1, Q
2ε→Qk2)F (k1, k2)

partonic semi-cumulative 



HJM distribution — dijet
Dijet resummation @ N3LL: [A.H. Hoang, VM, I.W. Stewart & M.D. 
Schwartz, 2025] along with first-principles power corrections
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In tail region gives raise to non-trivial OPE in terms of
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We also include soft renormalon subtractions

RGE between different matrix elements sums up large logs
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HJM distribution — dijet factorization

We also include soft renormalon subtractions

RGE between different matrix elements sums up large logs

Non-global logs in soft function makes this non-trivial
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[Bhattacharya, Schwartz, Zhang 2022]
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Fit procedure
Use    function including theoretical and experimental uncertainties
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Fit procedure
Use    function including theoretical and experimental uncertainties
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<latexit sha1_base64="BRcvqK1dEboEhMIjOCsZi5EBf2E=">AAAB/XicdVDLSsNAFJ3UV62v+Ni5GSyCq5BUWxW6KLpx2YJ9QBPKZDpph04yYWYi1BD8FTcuFHHrf7jzb5w+BJ8HLhzOuZd77/FjRqWy7Xcjt7C4tLySXy2srW9sbpnbOy3JE4FJE3PGRcdHkjAakaaiipFOLAgKfUba/uhy4rdviJCUR9dqHBMvRIOIBhQjpaWeuecGAuEUZWkjq7piyKu2ddwzi7Z1XrZLZRv+Jo5lT1EEc9R75pvb5zgJSaQwQ1J2HTtWXoqEopiRrOAmksQIj9CAdDWNUEikl06vz+ChVvow4EJXpOBU/TqRolDKcejrzhCpofzpTcS/vG6igjMvpVGcKBLh2aIgYVBxOIkC9qkgWLGxJggLqm+FeIh0HEoHVtAhfH4K/yetkuVUrErjpFi7mMeRB/vgABwBB5yCGrgCddAEGNyCe/AInow748F4Nl5mrTljPrMLvsF4/QAbzJUF</latexit> a

Q
< ω < 0.3

<latexit sha1_base64="yl7/znWzJbLOw4QD4M/SyfzK7Rw=">AAAB6HicdVDJSgNBEK1xjXGLevTSGARPw0wwUW9BLx4TMAskQ+jp1CRteha6e4Qw5Au8eFDEq5/kzb+xswiuDwoe71VRVc9PBFfacd6tpeWV1bX13EZ+c2t7Z7ewt99UcSoZNlgsYtn2qULBI2xorgW2E4k09AW2/NHV1G/doVQ8jm70OEEvpIOIB5xRbaQ67RWKjn1Rdkplh/wmru3MUIQFar3CW7cfszTESDNBleq4TqK9jErNmcBJvpsqTCgb0QF2DI1oiMrLZodOyLFR+iSIpalIk5n6dSKjoVLj0DedIdVD9dObin95nVQH517GoyTVGLH5oiAVRMdk+jXpc4lMi7EhlElubiVsSCVl2mSTNyF8fkr+J82S7VbsSv20WL1cxJGDQziCE3DhDKpwDTVoAAOEe3iEJ+vWerCerZd565K1mDmAb7BePwAibI0v</latexit>a

high-sensitivity to fit range

large fit uncertainty

pick whichever value you like!

  peak positionapeak ≡



Fit results — dijet resummation 
Results for    using fit range             for different <latexit sha1_base64="Ju8kbcf5McTRmKy0QqnCEBBPpf0=">AAAB73icdVDJSgNBEK2JW4xb1KOXxiB4GmaCiXoLevEYwSyQDKGm05M06Vns7hHCkJ/w4kERr/6ON//GziK4Pih4vFdFVT0/EVxpx3m3ckvLK6tr+fXCxubW9k5xd6+p4lRS1qCxiGXbR8UEj1hDcy1YO5EMQ1+wlj+6nPqtOyYVj6MbPU6YF+Ig4gGnqI3U7qJIhthTvWLJsc8rTrnikN/EtZ0ZSrBAvVd86/ZjmoYs0lSgUh3XSbSXodScCjYpdFPFEqQjHLCOoRGGTHnZ7N4JOTJKnwSxNBVpMlO/TmQYKjUOfdMZoh6qn95U/MvrpDo48zIeJalmEZ0vClJBdEymz5M+l4xqMTYEqeTmVkKHKJFqE1HBhPD5KfmfNMu2W7Wr1yel2sUijjwcwCEcgwunUIMrqEMDKAi4h0d4sm6tB+vZepm35qzFzD58g/X6AXfokEg=</latexit>ωs

<latexit sha1_base64="BRcvqK1dEboEhMIjOCsZi5EBf2E=">AAAB/XicdVDLSsNAFJ3UV62v+Ni5GSyCq5BUWxW6KLpx2YJ9QBPKZDpph04yYWYi1BD8FTcuFHHrf7jzb5w+BJ8HLhzOuZd77/FjRqWy7Xcjt7C4tLySXy2srW9sbpnbOy3JE4FJE3PGRcdHkjAakaaiipFOLAgKfUba/uhy4rdviJCUR9dqHBMvRIOIBhQjpaWeuecGAuEUZWkjq7piyKu2ddwzi7Z1XrZLZRv+Jo5lT1EEc9R75pvb5zgJSaQwQ1J2HTtWXoqEopiRrOAmksQIj9CAdDWNUEikl06vz+ChVvow4EJXpOBU/TqRolDKcejrzhCpofzpTcS/vG6igjMvpVGcKBLh2aIgYVBxOIkC9qkgWLGxJggLqm+FeIh0HEoHVtAhfH4K/yetkuVUrErjpFi7mMeRB/vgABwBB5yCGrgCddAEGNyCe/AInow748F4Nl5mrTljPrMLvsF4/QAbzJUF</latexit> a

Q
< ω < 0.3

<latexit sha1_base64="yl7/znWzJbLOw4QD4M/SyfzK7Rw=">AAAB6HicdVDJSgNBEK1xjXGLevTSGARPw0wwUW9BLx4TMAskQ+jp1CRteha6e4Qw5Au8eFDEq5/kzb+xswiuDwoe71VRVc9PBFfacd6tpeWV1bX13EZ+c2t7Z7ewt99UcSoZNlgsYtn2qULBI2xorgW2E4k09AW2/NHV1G/doVQ8jm70OEEvpIOIB5xRbaQ67RWKjn1Rdkplh/wmru3MUIQFar3CW7cfszTESDNBleq4TqK9jErNmcBJvpsqTCgb0QF2DI1oiMrLZodOyLFR+iSIpalIk5n6dSKjoVLj0DedIdVD9dObin95nVQH517GoyTVGLH5oiAVRMdk+jXpc4lMi7EhlElubiVsSCVl2mSTNyF8fkr+J82S7VbsSv20WL1cxJGDQziCE3DhDKpwDTVoAAOEe3iEJ+vWerCerZd565K1mDmAb7BePwAibI0v</latexit>a

low-sensitivity to fit range

small fit uncertainty

data prefers

<latexit sha1_base64="9xtAh8N486HK4uErUe4BwPEbGDE=">AAACDHicdVDLSgMxFM3UV62vqks3wSK4kGFabdVd0Y3LCvYBnaHcSTNtaCYzJBmhDP0AN/6KGxeKuPUD3Pk3pg+hvg4ETs45l+QeP+ZMacf5sDILi0vLK9nV3Nr6xuZWfnunoaJEElonEY9kywdFORO0rpnmtBVLCqHPadMfXI795i2VikXiRg9j6oXQEyxgBLSROvkCuEzg9jF0UleGOKYwGB3hyvzVMynHPi87pbKDf5Oi7UxQQDPUOvl3txuRJKRCEw5KtYtOrL0UpGaE01HOTRSNgQygR9uGCgip8tLJMiN8YJQuDiJpjtB4os5PpBAqNQx9kwxB99VPbyz+5bUTHZx5KRNxoqkg04eChGMd4XEzuMskJZoPDQEimfkrJn2QQLTpL2dK+NoU/08aJbtYsSvXJ4XqxayOLNpD++gQFdEpqqIrVEN1RNAdekBP6Nm6tx6tF+t1Gs1Ys5ld9A3W2yfGEJrc</latexit>

a → [3apeak, 6apeak]

<latexit sha1_base64="xgIe0GOJusPWW1xkWnhGv7n7VZs=">AAAB9HicdVDJSgNBEK1xjXGLevTSGARPQ08wUS8S9OLNCGaBZAg9nU7SpHtm7O4JhCHf4cWDIl79GG/+jZ1FcH1Q8Hiviqp6QSy4Nhi/OwuLS8srq5m17PrG5tZ2bme3pqNEUValkYhUIyCaCR6yquFGsEasGJGBYPVgcDnx60OmNI/CWzOKmS9JL+RdTomxkt+6lqxH2qmHx+e4nctj96yIC0WMfhPPxVPkYY5KO/fW6kQ0kSw0VBCtmx6OjZ8SZTgVbJxtJZrFhA5IjzUtDYlk2k+nR4/RoVU6qBspW6FBU/XrREqk1iMZ2E5JTF//9CbiX14zMd1TP+VhnBgW0tmibiKQidAkAdThilEjRpYQqri9FdE+UYQam1PWhvD5Kfqf1AquV3JLN8f58sU8jgzswwEcgQcnUIYrqEAVKNzBPTzCkzN0Hpxn52XWuuDMZ/bgG5zXDxnQkbE=</latexit>

!10 > 0

  peak positionapeak ≡

as expected by theory



Fit results — dijet + shoulder resummation 
Results for    using fit range             for different <latexit sha1_base64="Ju8kbcf5McTRmKy0QqnCEBBPpf0=">AAAB73icdVDJSgNBEK2JW4xb1KOXxiB4GmaCiXoLevEYwSyQDKGm05M06Vns7hHCkJ/w4kERr/6ON//GziK4Pih4vFdFVT0/EVxpx3m3ckvLK6tr+fXCxubW9k5xd6+p4lRS1qCxiGXbR8UEj1hDcy1YO5EMQ1+wlj+6nPqtOyYVj6MbPU6YF+Ig4gGnqI3U7qJIhthTvWLJsc8rTrnikN/EtZ0ZSrBAvVd86/ZjmoYs0lSgUh3XSbSXodScCjYpdFPFEqQjHLCOoRGGTHnZ7N4JOTJKnwSxNBVpMlO/TmQYKjUOfdMZoh6qn95U/MvrpDo48zIeJalmEZ0vClJBdEymz5M+l4xqMTYEqeTmVkKHKJFqE1HBhPD5KfmfNMu2W7Wr1yel2sUijjwcwCEcgwunUIMrqEMDKAi4h0d4sm6tB+vZepm35qzFzD58g/X6AXfokEg=</latexit>ωs

<latexit sha1_base64="BRcvqK1dEboEhMIjOCsZi5EBf2E=">AAAB/XicdVDLSsNAFJ3UV62v+Ni5GSyCq5BUWxW6KLpx2YJ9QBPKZDpph04yYWYi1BD8FTcuFHHrf7jzb5w+BJ8HLhzOuZd77/FjRqWy7Xcjt7C4tLySXy2srW9sbpnbOy3JE4FJE3PGRcdHkjAakaaiipFOLAgKfUba/uhy4rdviJCUR9dqHBMvRIOIBhQjpaWeuecGAuEUZWkjq7piyKu2ddwzi7Z1XrZLZRv+Jo5lT1EEc9R75pvb5zgJSaQwQ1J2HTtWXoqEopiRrOAmksQIj9CAdDWNUEikl06vz+ChVvow4EJXpOBU/TqRolDKcejrzhCpofzpTcS/vG6igjMvpVGcKBLh2aIgYVBxOIkC9qkgWLGxJggLqm+FeIh0HEoHVtAhfH4K/yetkuVUrErjpFi7mMeRB/vgABwBB5yCGrgCddAEGNyCe/AInow748F4Nl5mrTljPrMLvsF4/QAbzJUF</latexit> a

Q
< ω < 0.3

<latexit sha1_base64="yl7/znWzJbLOw4QD4M/SyfzK7Rw=">AAAB6HicdVDJSgNBEK1xjXGLevTSGARPw0wwUW9BLx4TMAskQ+jp1CRteha6e4Qw5Au8eFDEq5/kzb+xswiuDwoe71VRVc9PBFfacd6tpeWV1bX13EZ+c2t7Z7ewt99UcSoZNlgsYtn2qULBI2xorgW2E4k09AW2/NHV1G/doVQ8jm70OEEvpIOIB5xRbaQ67RWKjn1Rdkplh/wmru3MUIQFar3CW7cfszTESDNBleq4TqK9jErNmcBJvpsqTCgb0QF2DI1oiMrLZodOyLFR+iSIpalIk5n6dSKjoVLj0DedIdVD9dObin95nVQH517GoyTVGLH5oiAVRMdk+jXpc4lMi7EhlElubiVsSCVl2mSTNyF8fkr+J82S7VbsSv20WL1cxJGDQziCE3DhDKpwDTVoAAOEe3iEJ+vWerCerZd565K1mDmAb7BePwAibI0v</latexit>a

  peak positionapeak ≡

low-sensitivity to fit range

small fit uncertainty

data prefers

<latexit sha1_base64="9xtAh8N486HK4uErUe4BwPEbGDE=">AAACDHicdVDLSgMxFM3UV62vqks3wSK4kGFabdVd0Y3LCvYBnaHcSTNtaCYzJBmhDP0AN/6KGxeKuPUD3Pk3pg+hvg4ETs45l+QeP+ZMacf5sDILi0vLK9nV3Nr6xuZWfnunoaJEElonEY9kywdFORO0rpnmtBVLCqHPadMfXI795i2VikXiRg9j6oXQEyxgBLSROvkCuEzg9jF0UleGOKYwGB3hyvzVMynHPi87pbKDf5Oi7UxQQDPUOvl3txuRJKRCEw5KtYtOrL0UpGaE01HOTRSNgQygR9uGCgip8tLJMiN8YJQuDiJpjtB4os5PpBAqNQx9kwxB99VPbyz+5bUTHZx5KRNxoqkg04eChGMd4XEzuMskJZoPDQEimfkrJn2QQLTpL2dK+NoU/08aJbtYsSvXJ4XqxayOLNpD++gQFdEpqqIrVEN1RNAdekBP6Nm6tx6tF+t1Gs1Ys5ld9A3W2yfGEJrc</latexit>

a → [3apeak, 6apeak]

<latexit sha1_base64="xgIe0GOJusPWW1xkWnhGv7n7VZs=">AAAB9HicdVDJSgNBEK1xjXGLevTSGARPQ08wUS8S9OLNCGaBZAg9nU7SpHtm7O4JhCHf4cWDIl79GG/+jZ1FcH1Q8Hiviqp6QSy4Nhi/OwuLS8srq5m17PrG5tZ2bme3pqNEUValkYhUIyCaCR6yquFGsEasGJGBYPVgcDnx60OmNI/CWzOKmS9JL+RdTomxkt+6lqxH2qmHx+e4nctj96yIC0WMfhPPxVPkYY5KO/fW6kQ0kSw0VBCtmx6OjZ8SZTgVbJxtJZrFhA5IjzUtDYlk2k+nR4/RoVU6qBspW6FBU/XrREqk1iMZ2E5JTF//9CbiX14zMd1TP+VhnBgW0tmibiKQidAkAdThilEjRpYQqri9FdE+UYQam1PWhvD5Kfqf1AquV3JLN8f58sU8jgzswwEcgQcnUIYrqEAVKNzBPTzCkzN0Hpxn52XWuuDMZ/bgG5zXDxnQkbE=</latexit>

!10 > 0

as expected by theory



Fit results — dijet + shoulder resummation 
Results for    using fit range             for different <latexit sha1_base64="Ju8kbcf5McTRmKy0QqnCEBBPpf0=">AAAB73icdVDJSgNBEK2JW4xb1KOXxiB4GmaCiXoLevEYwSyQDKGm05M06Vns7hHCkJ/w4kERr/6ON//GziK4Pih4vFdFVT0/EVxpx3m3ckvLK6tr+fXCxubW9k5xd6+p4lRS1qCxiGXbR8UEj1hDcy1YO5EMQ1+wlj+6nPqtOyYVj6MbPU6YF+Ig4gGnqI3U7qJIhthTvWLJsc8rTrnikN/EtZ0ZSrBAvVd86/ZjmoYs0lSgUh3XSbSXodScCjYpdFPFEqQjHLCOoRGGTHnZ7N4JOTJKnwSxNBVpMlO/TmQYKjUOfdMZoh6qn95U/MvrpDo48zIeJalmEZ0vClJBdEymz5M+l4xqMTYEqeTmVkKHKJFqE1HBhPD5KfmfNMu2W7Wr1yel2sUijjwcwCEcgwunUIMrqEMDKAi4h0d4sm6tB+vZepm35qzFzD58g/X6AXfokEg=</latexit>ωs

<latexit sha1_base64="BRcvqK1dEboEhMIjOCsZi5EBf2E=">AAAB/XicdVDLSsNAFJ3UV62v+Ni5GSyCq5BUWxW6KLpx2YJ9QBPKZDpph04yYWYi1BD8FTcuFHHrf7jzb5w+BJ8HLhzOuZd77/FjRqWy7Xcjt7C4tLySXy2srW9sbpnbOy3JE4FJE3PGRcdHkjAakaaiipFOLAgKfUba/uhy4rdviJCUR9dqHBMvRIOIBhQjpaWeuecGAuEUZWkjq7piyKu2ddwzi7Z1XrZLZRv+Jo5lT1EEc9R75pvb5zgJSaQwQ1J2HTtWXoqEopiRrOAmksQIj9CAdDWNUEikl06vz+ChVvow4EJXpOBU/TqRolDKcejrzhCpofzpTcS/vG6igjMvpVGcKBLh2aIgYVBxOIkC9qkgWLGxJggLqm+FeIh0HEoHVtAhfH4K/yetkuVUrErjpFi7mMeRB/vgABwBB5yCGrgCddAEGNyCe/AInow748F4Nl5mrTljPrMLvsF4/QAbzJUF</latexit> a

Q
< ω < 0.3

<latexit sha1_base64="yl7/znWzJbLOw4QD4M/SyfzK7Rw=">AAAB6HicdVDJSgNBEK1xjXGLevTSGARPw0wwUW9BLx4TMAskQ+jp1CRteha6e4Qw5Au8eFDEq5/kzb+xswiuDwoe71VRVc9PBFfacd6tpeWV1bX13EZ+c2t7Z7ewt99UcSoZNlgsYtn2qULBI2xorgW2E4k09AW2/NHV1G/doVQ8jm70OEEvpIOIB5xRbaQ67RWKjn1Rdkplh/wmru3MUIQFar3CW7cfszTESDNBleq4TqK9jErNmcBJvpsqTCgb0QF2DI1oiMrLZodOyLFR+iSIpalIk5n6dSKjoVLj0DedIdVD9dObin95nVQH517GoyTVGLH5oiAVRMdk+jXpc4lMi7EhlElubiVsSCVl2mSTNyF8fkr+J82S7VbsSv20WL1cxJGDQziCE3DhDKpwDTVoAAOEe3iEJ+vWerCerZd565K1mDmAb7BePwAibI0v</latexit>a

  peak positionapeak ≡

negative 3-jet power correction only with shoulder resummation!

as expected 
by theory



Summary
Innovations of our analysis 

- Improved dijet/OPE and trijet/shoulder region 

- Inclusion of theory correlations in fits 

Dijet resummation crucial for robust results 

Shoulder resummation crucial for 

<latexit sha1_base64="Om7T3DhFnmQ6gwA/SQawt4XX0Uk="></latexit>

ωs(mZ) = 0.1145+0.0021
→0.0019

<latexit sha1_base64="4RYVshXcTlYM57neawyqxaFasjI="></latexit>

!10 = 0.57± 0.09GeV
<latexit sha1_base64="vuH48iNA64qdqAroAaZh5ZgJYUU=">AAACDnicdVDJSgNBFOxxN25Rj14aQ8CDDj3iehBED3pUMAtkQujpvCSNPQvdb8Qw5Au8+CtePCji1bM3/8ZOjOBa0FBU1eP1qyBR0iBjb87I6Nj4xOTUdG5mdm5+Ib+4VDZxqgWURKxiXQ24ASUjKKFEBdVEAw8DBZXg8rjvV65AGxlHF9hNoB7ydiRbUnC0UiNf9C86gLzh0YMN5m4z6ichZa63669TH+EasxMo9xr5AnP3t9mmDfwmnssGKJAhzhr5V78ZizSECIXixtQ8lmA94xqlUNDL+amBhItL3oaapREPwdSzwTk9WrRKk7ZibV+EdKB+nch4aEw3DGwy5NgxP72++JdXS7G1V89klKQIkfhY1EoVxZj2u6FNqUGg6lrChZb2r1R0uOYCbYM5W8LnpfR/Ut50vR1353yrcHg0rGOKrJBVskY8sksOySk5IyUiyA25Iw/k0bl17p0n5/kjOuIMZ5bJNzgv7/YBmZg=</latexit>

!1 = →0.50± 0.17GeV

final results
<latexit sha1_base64="6G30SZiMFuYQa8m9etT6Eqh0Jew=">AAACAHicdVDLSsNAFJ34rPUVdeHCzWARXMWktFUXQtGNywr2AU0sk8mkHTqThJmJUEI2/oobF4q49TPc+TdOH4LPAwOHc87lzj1+wqhUtv1uzM0vLC4tF1aKq2vrG5vm1nZLxqnApIljFouOjyRhNCJNRRUjnUQQxH1G2v7wYuy3b4mQNI6u1SghHkf9iIYUI6Wlnrnr4gG9KR9lruAwiMMcnkHHsis9s2Rbp1W7XLXhb6ITE5TADI2e+eYGMU45iRRmSMquYyfKy5BQFDOSF91UkgThIeqTrqYR4kR62eSAHB5oJYBhLPSLFJyoXycyxKUccV8nOVID+dMbi3953VSFJ15GoyRVJMLTRWHKoIrhuA0YUEGwYiNNEBZU/xXiARIIK91ZUZfweSn8n7TKllOzaleVUv18VkcB7IF9cAgccAzq4BI0QBNgkIN78AiejDvjwXg2XqbROWM2swO+wXj9AFKGlPY=</latexit>

ω2/dof = 1.04

<latexit sha1_base64="goG17dKa5H0yo2Hk0ow6ehbdFt8=">AAAB8XicdVDJSgNBEK2JW4xb1KOXxiB4GmZUogEPQS8eI2QRkxB6OjVJk56eobtHCCF/4cWDIl79G2/+jZ1FcH1Q8Hiviqp6QSK4Np737mQWFpeWV7KrubX1jc2t/PZOXcepYlhjsYjVTUA1Ci6xZrgReJMopFEgsBEMLid+4w6V5rGsmmGC7Yj2JA85o8ZKt61qHw3t+OdeJ1/w3FLRLx0XyW/iu94UBZij0sm/tboxSyOUhgmqddP3EtMeUWU4EzjOtVKNCWUD2sOmpZJGqNuj6cVjcmCVLgljZUsaMlW/ToxopPUwCmxnRE1f//Qm4l9eMzXhWXvEZZIalGy2KEwFMTGZvE+6XCEzYmgJZYrbWwnrU0WZsSHlbAifn5L/Sf3I9Ytu8fqkUL6Yx5GFPdiHQ/DhFMpwBRWoAQMJ9/AIT452Hpxn52XWmnHmM7vwDc7rByckkJ0=</latexit>

!1 < 0

comparison 
to data

compatible with thrust and C-parameter


