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• CMW (1991)

• Event shapes (1991-98)

• kt jet algorithm (1991-94)

• Sudakov shoulder (1997)

• CKKW (2001)
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Working with Stefano:

Bryan Webber

first ideas and later developments
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CMW
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S. Catani, L. Trentadue, NP B327 (1989) 323

S. Catani, E. D’Emilio, L. Trentadue, PL B211 (1988) 335

J. Kodaira, L. Trentadue, PL B112 (1982) 66

,
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S. Catani, G. Marchesini, B.R. Webber, NP B349 (1991) 635

“

”

”
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• Why is K the same for pt and threshold resummation?

✤ Not obvious (kt vs mt)

✤ Higher orders?

• Casimir scaling?

• Relation to cusp anomalous dimension?

7

EPJ C79 (2019) 685
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• Generalized effective coupling:

• All-order universal at conformal point               (= cusp anom dim)

• Universal at 2-loop in 4d:

• But not at 3-loop:

8

JHEP 11 (2023) 217

<latexit sha1_base64="1eUASw7+anrASvXFJA7pktIfDHA=">AAACB3icbVDLSgNBEJz1GeNr1aMgg0HQS9gVUS+C6MVjRPOA7BJ6J51kcHZ2mZkVwpKbF3/FiwdFvPoL3vwbJ4+DRgsaiqpuuruiVHBtPO/LmZmdm19YLCwVl1dW19bdjc2aTjLFsMoSkahGBBoFl1g13AhspAohjgTWo7vLoV+/R6V5Im9NP8Uwhq7kHc7AWKnl7gSYai4SeRZEaGA/AJH2oJUHKqY3g4OWW/LK3gj0L/EnpEQmqLTcz6CdsCxGaZgArZu+l5owB2U4EzgoBpnGFNgddLFpqYQYdZiP/hjQPau0aSdRtqShI/XnRA6x1v04sp0xmJ6e9obif14zM53TMOcyzQxKNl7UyQQ1CR2GQttcITOibwkwxe2tlPVAATM2uqINwZ9++S+pHZb94/Lx9VHp/GISR4Fsk12yT3xyQs7JFamQKmHkgTyRF/LqPDrPzpvzPm6dcSYzW+QXnI9vmfSZJQ==</latexit>

✏ = �(↵S)

<latexit sha1_base64="VCujQ0PDfj/3za4bBBVtLs9xPpg=">AAAB+HicbVC7TsMwFHXKq5RHA4wsFgWpLCXpUFiQKlgYi9SX1IbIcZ3Wqp1EtoNUon4JCwMIsfYf+AE2foMPQDhtB2g50r06Oude+fp4EaNSWdankVlZXVvfyG7mtrZ3dvPm3n5ThrHApIFDFoq2hyRhNCANRRUj7UgQxD1GWt7wOvVb90RIGgZ1NYqIw1E/oD7FSGnJNfNFdTl063flM572U9csWCVrCrhM7DkpVI+tr2Ty/V5zzY9uL8QxJ4HCDEnZsa1IOQkSimJGxrluLEmE8BD1SUfTAHEinWR6+BieaKUH/VDoChScqr83EsSlHHFPT3KkBnLRS8X/vE6s/AsnoUEUKxLg2UN+zKAKYZoC7FFBsGIjTRAWVN8K8QAJhJXOKqdDsBe/vEya5ZJdKVVu7UL1CsyQBYfgCBSBDc5BFdyAGmgADGLwCJ7Bi/FgPBmvxttsNGPMdw7AHxiTH7bulk4=</latexit>

(t = k2T /m
2
T )
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Event Shapes

10
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Event Shapes

• Thrust (CTrTuW, Apr 1991)

• Heavy Jet Mass (CTuW, Aug 1991)

• Jet Broadening (CTuW, Sep 1992)

• General Shapes (CTrTuW, Nov 1992)

• C Parameter (CW, Jan 1998)

11

Tr=Luca Trentadue, Tu=Graham Turnock
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S. Catani, L. Trentadue, G. Turnock, B.R. Webber, NPB 407 (1993) 3

Graham Turnock’s recollections of Stefano:
“… an extremely friendly person, who always quickly understood what one was saying 
and was very open minded and questioning.  … I also remember his white/blackboard was 
always full of interesting equations and the first thing one wanted to know on entering his 
room was what he was currently working on.  Overall, he was a joy to work with, funny, 
very inspirational and one of the people in my life I feel most fortunate to have met.”
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ALEPH, Phys Rep 294 (1998) 1

“The theoretical uncertainty covers the uncertainty due to the choice of matching scheme as well as the variation 
of the renormalization scale used in the calculation in the range                                  . The central values are given 
at              . In contrast with most analyses using second order QCD, this analysis using resummed predictions 
does not prefer values of    much smaller than the centre-of-mass energy.”

<latexit sha1_base64="M26NgggC4Rk+Q+T90eTjljzQp7I=">AAACA3icbVDLSgMxFM3UV62vUXe6CRZBEOtMKdVlwY3LCvYBnbFk0kwbmmTGJCOUUnDjr7hxoYhbf8Kdf2M6nYW2HrhwOOde7r0niBlV2nG+rdzS8srqWn69sLG5tb1j7+41VZRITBo4YpFsB0gRRgVpaKoZaceSIB4w0gqGV1O/9UCkopG41aOY+Bz1BQ0pRtpIXfvgzPUYuYceE9DjyV35XMFUOHW7dtEpOSngInEzUgQZ6l37y+tFOOFEaMyQUh3XibU/RlJTzMik4CWKxAgPUZ90DBWIE+WP0x8m8NgoPRhG0pTQMFV/T4wRV2rEA9PJkR6oeW8q/ud1Eh1e+mMq4kQTgWeLwoRBHcFpILBHJcGajQxBWFJzK8QDJBHWJraCCcGdf3mRNMslt1qq3lSKtUoWRx4cgiNwAlxwAWrgGtRBA2DwCJ7BK3iznqwX6936mLXmrGxmH/yB9fkD+OWVyA==</latexit>

�1  lnµ2/s  +1
<latexit sha1_base64="nOLcfuZ/+/POiFRgETdGFn9fQao=">AAAB7nicbVBNSwMxEJ2tX7V+VT16CRbBU9ktpXoRCl48VrAf0K4lm2bb0CS7JFmhLP0RXjwo4tXf481/Y7bdg7Y+GHi8N8PMvCDmTBvX/XYKG5tb2zvF3dLe/sHhUfn4pKOjRBHaJhGPVC/AmnImadsww2kvVhSLgNNuML3N/O4TVZpF8sHMYuoLPJYsZAQbK3UHInms3ehhueJW3QXQOvFyUoEcrWH5azCKSCKoNIRjrfueGxs/xcowwum8NEg0jTGZ4jHtWyqxoNpPF+fO0YVVRiiMlC1p0EL9PZFiofVMBLZTYDPRq14m/uf1ExNe+ymTcWKoJMtFYcKRiVD2OxoxRYnhM0swUczeisgEK0yMTahkQ/BWX14nnVrVa1Qb9/VKs57HUYQzOIdL8OAKmnAHLWgDgSk8wyu8ObHz4rw7H8vWgpPPnMIfOJ8/3DePOw==</latexit>

µ2 = s
<latexit sha1_base64="LK2dxDxqa8OOCUvzkwu12Stvrkg=">AAAB7XicbZDLSgMxFIbP1FsdL626dBMsgm7KjEh1Z0EElxXsBdqhZNK0jU0yQ5IRytB3cONCEbc+hG/hzkfwLcy0LrT1h8DH/59DzjlhzJk2nvfp5JaWV1bX8uvuxubWdqG4s9vQUaIIrZOIR6oVYk05k7RumOG0FSuKRchpMxxdZnnznirNInlrxjENBB5I1mcEG2s1OiJxXbdbLHllbyq0CP4PlKqFr4tj9/2q1i1+dHoRSQSVhnCsddv3YhOkWBlGOJ24nUTTGJMRHtC2RYkF1UE6nXaCDq3TQ/1I2ScNmrq/O1IstB6L0FYKbIZ6PsvM/7J2YvrnQcpknBgqyeyjfsKRiVC2OuoxRYnhYwuYKGZnRWSIFSbGHig7gj+/8iI0Tsp+pVy58UvVU5gpD/twAEfgwxlU4RpqUAcCd/AAT/DsRM6j8+K8zkpzzk/PHvyR8/YNkXOQtg==</latexit>µ
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Log-R Matching: NNLO+NLLA

14

<latexit sha1_base64="omKUm83CpyGkpLUrrVgiMqGSftE=">AAAB63icbZDLSsNAFIZP6q3GW9Wlm8EiCEJJRKobsaCIywr2Am0ok+mkHTozCTMToYS+ghsXirj1BXwUd76JCxcmbRfa+sPAx/+fw5xz/IgzbRzn08otLC4tr+RX7bX1jc2twvZOXYexIrRGQh6qpo815UzSmmGG02akKBY+pw1/cJnljXuqNAvlnRlG1BO4J1nACDaZdWTbdqdQdErOWGge3CkUL76vzq/fB1/VTuGj3Q1JLKg0hGOtW64TGS/ByjDC6chux5pGmAxwj7ZSlFhQ7SXjWUfoIHW6KAhV+qRBY/d3R4KF1kPhp5UCm76ezTLzv6wVm+DMS5iMYkMlmXwUxByZEGWLoy5TlBg+TAETxdJZEeljhYlJz5MdwZ1deR7qxyW3XCrfusXKCUyUhz3Yh0Nw4RQqcANVqAGBPjzAEzxbwnq0XqzXSWnOmvbswh9Zbz+MQZD8</latexit>

+

+ T. Gehrmann, G. Luisoni, H. Stenzel, PLB 664 (2008) 265 (BT, BW, y3) 

(T, MH, C)

•  Phys.Lett.B 664 (2008) 265-
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•  JHEP 08 (2009) 036

,  JHEP 08 (2009) 036
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KT Algorithm

16
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• JADE algorithm:

✤ Combine if 

• Jet rates:

17

N. Brown, W.J. Stirling, PLB 252 (1990) 657

<latexit sha1_base64="9XDK+D87+J6mCtRh5qQEwYk5lK8="></latexit>

yJij = 2EiEj(1� cos ✓ij)/Q2 ' m2
ij/Q

2

<latexit sha1_base64="1yfrJsB8KBIzovparZu2PmHzAyo=">AAAB/3icbVDLSsNAFJ34rPUVFdy4GSyKq5K4qC66KLgRVxXsA9oYJtNJO+1MEmYmQowB/RTduFDErb/hzv/wA5w+Ftp64MLhnHu59x4vYlQqy/oy5uYXFpeWcyv51bX1jU1za7suw1hgUsMhC0XTQ5IwGpCaooqRZiQI4h4jDW9wNvQbN0RIGgZXKomIw1E3oD7FSGnJNXeT6ws3pf0MlmHipm3BIY5V5poFq2iNAGeJPSGFyuHtff+7/1h1zc92J8QxJ4HCDEnZsq1IOSkSimJGsnw7liRCeIC6pKVpgDiRTjq6P4MHWulAPxS6AgVH6u+JFHEpE+7pTo5UT057Q/E/rxUr/9RJaRDFigR4vMiPGVQhHIYBO1QQrFiiCcKC6lsh7iGBsNKR5XUI9vTLs6R+XLRLxdKlXaiUwRg5sAf2wRGwwQmogHNQBTWAwR14Ai/g1Xgwno03433cOmdMZnbAHxgfP5vimZA=</latexit>

yJij < ycut

<latexit sha1_base64="R5QWjtxoRQqzfX+DOy0IoTjrA5Q=">AAACCXicbVC7SgNBFJ2Nrxhf66OzGQxCbOKuRbQRAim0sIhgHpANYXYymwyZnV1m7gpxSWvjr4hgoYitf2Bn6Z+4m6TQxAMXDufcy733uKHgGizry8gsLC4tr2RXc2vrG5tb5vZOXQeRoqxGAxGopks0E1yyGnAQrBkqRnxXsIY7qKR+45YpzQN5A8OQtX3Sk9zjlEAidUx8de4I6QjmQcE+HnZiR/mYRjByFO/14SjXMfNW0RoDzxN7SvLlPLl42rv7rnbMT6cb0MhnEqggWrdsK4R2TBRwKtgo50SahYQOSI+1EiqJz3Q7Hn8ywoeJ0sVeoJKSgMfq74mY+FoPfTfp9An09ayXiv95rQi8s3bMZRgBk3SyyIsEhgCnseAuV4yCGCaEUMWTWzHtE0UoJOGlIdizL8+T+knRLhVL13a+XEETZNE+OkAFZKNTVEaXqIpqiKJ79Ihe0KvxYDwbb8b7pDVjTGd20R8YHz9xkJyO</latexit>

L = ln (1/ycut)

<latexit sha1_base64="AwY2KnKE9CDj14HO3wWPartLHk8="></latexit>

RJ
2 = 1� CF↵S

⇡ L2 + 5
6

1
2!

�
CF↵S

⇡ L2
�2

+???

<latexit sha1_base64="7Vmw8ncJR85+fgb1HxsTEwBePqM="></latexit>

RJ
3 = CF↵S

⇡ L2 � 19
12

1
2!

�
CF↵S

⇡ L2
�2

+???
<latexit sha1_base64="Xsgk8IKx9NChinYKzwtrSxg4GjU="></latexit>

RJ
4 = 3

4
1
2!

�
CF↵S

⇡ L2
�2

+???

<latexit sha1_base64="2VMQ6a5R1iLY7HdF4HhuYNycLg4=">AAACC3icbZC7SgNBFIZn4y3G26pgYzNsECwk7FrEFBYBG7GKYC6QxGV2MtkMmb1kZlZYlu1tfAp7GwtFxM4XsLOx8z2cbFJo4g8DH/85hzPnd0JGhTTNTy23sLi0vJJfLaytb2xu6ds7DRFEHJM6DljAWw4ShFGf1CWVjLRCTpDnMNJ0hmfjevOGcEED/0rGIel6yPVpn2IklWXrRnx9YSeum8JTmOHITY8y6DiIwxF0U1svmiUzE5wHawrFqnH/Znx/7dVs/aPTC3DkEV9ihoRoW2YouwnikmJG0kInEiREeIhc0lboI4+IbpLdksID5fRgP+Dq+RJm7u+JBHlCxJ6jOj0kB2K2Njb/q7Uj2a90E+qHkSQ+nizqRwzKAI6DgT3KCZYsVoAwp+qvEA8QR1iq+AoqBGv25HloHJescql8aRWrFTBRHuwDAxwCC5yAKjgHNVAHGNyCB/AEnrU77VF70V4nrTltOrML/kh7/wEGdp4a</latexit>

yJgg < yJqg, y
J
q̄g
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• kt algorithm:

✤ Combine if 

• Jet rates:

18

(Comment by Yuri Dokshitzer)

Workshop on Jet Studies at LEP and HERA, Durham, UK, December 1990

<latexit sha1_base64="Xi710c9kyAonk9MJpX0GZd6uLnw="></latexit>

yij = 2min{E2
i , E

2
j }(1� cos ✓ij)/Q2 ' k2t /Q

2

<latexit sha1_base64="HgqorVALlEHyHd5tWPXQgojJtwM=">AAAB/XicbZDLSgMxFIYz9Vbrbbzs3ASL4KrMuKguuigI4kaoaC/QDkMmzbSxSWZIMsI4DL6KGxeKuPU93PkUvoLpZaHVHwIf/zmHc/IHMaNKO86nVVhYXFpeKa6W1tY3Nrfs7Z2WihKJSRNHLJKdACnCqCBNTTUjnVgSxANG2sHobFxv3xGpaCRudBoTj6OBoCHFSBvLt/dSP6O3OaxBAz3JIU507ttlp+JMBP+CO4NyHV5ef42884Zvf/T6EU44ERozpFTXdWLtZUhqihnJS71EkRjhERqQrkGBOFFeNrk+h4fG6cMwkuYJDSfuz4kMcaVSHphOjvRQzdfG5n+1bqLDUy+jIk40EXi6KEwY1BEcRwH7VBKsWWoAYUnNrRAPkURYm8BKJgR3/st/oXVccauV6pVbrtfAVEWwDw7AEXDBCaiDC9AATYDBPXgEz+DFerCerFfrbdpasGYzu+CXrPdvNAOYCA==</latexit>

yij < ycut

Graham Turnock:
“In terms of particular incidents, one that sticks in my mind was the time you, me, Stefano 
and Yuri went one evening to one of our rooms at the Durham conference and invented the 
kt algorithm.  I remember Stefano being on particularly creative form on that occasion.”

<latexit sha1_base64="R5QWjtxoRQqzfX+DOy0IoTjrA5Q=">AAACCXicbVC7SgNBFJ2Nrxhf66OzGQxCbOKuRbQRAim0sIhgHpANYXYymwyZnV1m7gpxSWvjr4hgoYitf2Bn6Z+4m6TQxAMXDufcy733uKHgGizry8gsLC4tr2RXc2vrG5tb5vZOXQeRoqxGAxGopks0E1yyGnAQrBkqRnxXsIY7qKR+45YpzQN5A8OQtX3Sk9zjlEAidUx8de4I6QjmQcE+HnZiR/mYRjByFO/14SjXMfNW0RoDzxN7SvLlPLl42rv7rnbMT6cb0MhnEqggWrdsK4R2TBRwKtgo50SahYQOSI+1EiqJz3Q7Hn8ywoeJ0sVeoJKSgMfq74mY+FoPfTfp9An09ayXiv95rQi8s3bMZRgBk3SyyIsEhgCnseAuV4yCGCaEUMWTWzHtE0UoJOGlIdizL8+T+knRLhVL13a+XEETZNE+OkAFZKNTVEaXqIpqiKJ79Ihe0KvxYDwbb8b7pDVjTGd20R8YHz9xkJyO</latexit>

L = ln (1/ycut)
<latexit sha1_base64="KOvU933OyBVlX3bshE5ZSV61g58="></latexit>

R2 = exp
�
�CF↵S

2⇡ L2 + ...
�

<latexit sha1_base64="N/+AV8EK9rFU53rFo0bR3m+0PiQ="></latexit>

Rn+2 = 1
n!

�
CF↵S
2⇡ L2

�n
+ ...
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S. Catani, Yu.L. Dokshitzer, M.Olsson, G. Turnock, B.R. Webber, PLB 269 (1991) 432

”

“

<latexit sha1_base64="vYlGpByX5QgryQNyFK+wLgl3fkM="></latexit>

RZ
n = 1

n!
dn�Z

dun

���
u=0

, �Z = �2
q
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<latexit sha1_base64="qBHsRK0fjRsiHBsA1chzSE/tasI="></latexit>

RH

n
= 1

n!
d
n
�H

dun

���
u=0

, �H = �2
g

<latexit sha1_base64="iPZi+k2qrCOA250dwLDRn6QUbgc=">AAAB7HicbZDPTgIxEMZnERVREfVEvDQSEy+SXQ6oNxIvHJG4QAIr6ZYuNHS7m7ZrQjY8gxcPGuPVB/Lm21j+HBT8kia/fN9MOjN+zJnStv1tZbay2zu7ub38/sFh4ah4fNJWUSIJdUnEI9n1saKcCepqpjntxpLi0Oe040/u5nnniUrFIvGgpzH1QjwSLGAEa2O5rcfGoDoolu2KvRDaBGcF5XqpdVVoZ0vNQfGrP4xIElKhCcdK9Rw71l6KpWaE01m+nygaYzLBI9ozKHBIlZcuhp2hC+MMURBJ84RGC/d3R4pDpaahbypDrMdqPZub/2W9RAc3XspEnGgqyPKjIOFIR2i+ORoySYnmUwOYSGZmRWSMJSba3CdvjuCsr7wJ7WrFqVVq9065fgtL5eAMzuESHLiGOjSgCS4QYPAMr/BmCevFerc+lqUZa9VzCn9kff4A7B6PjQ==</latexit>

RH

2

<latexit sha1_base64="AMFmtketlIjViFLUIXvBPpeaG4g=">AAAB7HicbZDPSwJBFMffmpVZmdVJugxJ0CXZLbC6CV08mrQq6Caz46wOzs4uM7OBLP4NXToU0bU/qFv/TeOPQ2lfGPjw/b7HvPf8mDOlbfvbymxkN7e2czv53b39wkHx8KilokQS6pKIR7LjY0U5E9TVTHPaiSXFoc9p2x/fzfL2E5WKReJBT2LqhXgoWMAI1sZym4/1/lW/WLYr9lxoHZwllGul5kWhlS01+sWv3iAiSUiFJhwr1XXsWHsplpoRTqf5XqJojMkYD2nXoMAhVV46H3aKzowzQEEkzRMazd3fHSkOlZqEvqkMsR6p1Wxm/pd1Ex3ceCkTcaKpIIuPgoQjHaHZ5mjAJCWaTwxgIpmZFZERlphoc5+8OYKzuvI6tC4rTrVSvXfKtVtYKAcncArn4MA11KAODXCBAINneIU3S1gv1rv1sSjNWMueY/gj6/MH7aKPjg==</latexit>

RH

3

<latexit sha1_base64="BGDhcSMlhg1Czvxhyp3H+BxFlM8=">AAAB7HicbZDPSwJBFMffmpVZmdVJugxJ0CXZjbC6CV08mrQq6Caz46wOzs4uM7OBLP4NXToU0bU/qFv/TeOPQ2lfGPjw/b7HvPf8mDOlbfvbymxkN7e2czv53b39wkHx8KilokQS6pKIR7LjY0U5E9TVTHPaiSXFoc9p2x/fzfL2E5WKReJBT2LqhXgoWMAI1sZym4/1/lW/WLYr9lxoHZwllGul5kWhlS01+sWv3iAiSUiFJhwr1XXsWHsplpoRTqf5XqJojMkYD2nXoMAhVV46H3aKzowzQEEkzRMazd3fHSkOlZqEvqkMsR6p1Wxm/pd1Ex3ceCkTcaKpIIuPgoQjHaHZ5mjAJCWaTwxgIpmZFZERlphoc5+8OYKzuvI6tC4rTrVSvXfKtVtYKAcncArn4MA11KAODXCBAINneIU3S1gv1rv1sSjNWMueY/gj6/MH7yaPjw==</latexit>

RH

4

<latexit sha1_base64="T/OLM+uI+X/lIEGobG5kBuKXH50=">AAACDXicbVA7SwNBEJ7zbXxFrcRmMQqxiXcWPgohYGOpaFTIhTC32UuW7D3YnRPCEbC28a/YWChia2/nv3GTWPj6YODj+2aYmS9IlTTkuh/O2PjE5NT0zGxhbn5hcam4vHJpkkxzUeOJSvR1gEYoGYsaSVLiOtUCo0CJq6B7PPCvboQ2MokvqJeKRoTtWIaSI1mpWdz0lQipjEc+qrSDzdzXETvvl8+2d/xU+lq2O7TdLJbcijsE+0u8L1Kqrt3CAKfN4rvfSngWiZi4QmPqnptSI0dNkivRL/iZESnyLrZF3dIYI2Ea+fCbPtuySouFibYVExuq3ydyjIzpRYHtjJA65rc3EP/z6hmFB41cxmlGIuajRWGmGCVsEA1rSS04qZ4lyLW0tzLeQY2cbIAFG4L3++W/5HK34u1V9s68UvUQRpiBddiAMniwD1U4gVOoAYc7eIAneHbunUfnxXkdtY45XzOr8APO2ydE2JvI</latexit>

(a = ↵S(Q)/⇡)
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OPAL, EPJC 20 (2001) 601 

Eur.Phys.J.C 20 (2001) 601-
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OPAL, EPJC 71 (2011) 1733
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[ICHEP 92, Dallas, Texas, USA, August, 1992 …]

S. Catani, Yu.L. Dokshitzer, M.H. Seymour, B.R. Webber, NPB 406 (1993) 187

Successive Combination Jet Algorithm For Hadron Collisions
S.D. Ellis, D.E. Soper, PRD 48 (1993) 

Received 29 April 1993
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(ycut = 10-3) 
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Matteo Cacciari, Gavin P. Salam, PLB 641 (2006) 57
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• LHC ‘incident’ 19 September 2008

• Startup delayed until 20 November 2009

• Anti-kt adopted by all LHC experiments!

• kt still useful for jet grooming and substructure …
27

Matteo Cacciari, Gavin P. Salam, Gregory Soyez, JHEP 04 (2008) 063
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Large-𝑅 jets are used to reconstruct high-momentum Higgs or 𝑊-boson candidates, for which the hadronic 
decay products are emitted with small angular separation. These jets are built using a radius parameter of 𝑅 = 
1.0. …. Trimming [101] is used to minimise contributions from initial-state radiation, pile-up interactions or 
the underlying event. This is done by reclustering the constituents of the initial jet, using the 𝑘𝑡 algorithm [102, 
103], into subjets with a radius parameter of 𝑅sub = 0.2 and then removing any subjet with a 𝑝T less than 5% of 
the 𝑝T of the parent jet [104]. The trimmed large-𝑅 jets are required to have 𝑝T > 250 GeV and |𝜂| < 2.0.

ATLAS, arXiv:2411.03969
“

”
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Sudakov shoulder

29
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S. Catani, M.H. Seymour, PLB 378 (1996) 287
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S. Catani, B.R. Webber, JHEP 10 (1997) 005
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JHEP 11 (2023) 080
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M.H. Seymour, NPB 513 (1998) 269

“ …. current cone-type jet definitions are not infrared safe for final states with more than 
three partons. Unless this situation is rectified by using improved definitions, hadron 
collider experiments will never be able to study the internal properties of jets with the 
quantitative accuracy already achieved in          annihilation.”
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Sudakov shoulder at

ATLAS cuts:
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CKKW

35
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• Use fixed order x Sudakovs above scale

• Match to vetoed showers

• Veto cancels LL and NLL dependence on

36

,  JHEP 11 (2001) 063
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• LO matching results were not that great!

37
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CKKW in SHERPA

38

JHEP 01 (2013) 144

JHEP 04 (2013) 027

Frank Krauss, JHEP 08 (2002) 015
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R. Frederix, S. Frixione, JHEP 12 (2012) 061

, JHEP 07 (2014) 079

FxFx MadGraph5_aMC@NLO
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Final Remarks

• All of us who worked with Stefano benefited 
immeasurably 

• His ideas were foundational for many tests 
and applications of QCD

• They will continue to be used and developed 
as long as particle physics is done

41



Bryan Webber Catani Memorial 2025

Thanks for your 
attention!

42
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Backup

43
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(BRW, unpublished)
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• NDLA not NLLA: not so good for precision

45

S. Catani, Yu.L. Dokshitzer, F. Fiorani, B.R. Webber, NPB 377 (1992) 445
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