
General Comments re LO/NLO (perturbative) combinations
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Mapping of measurement to SMEFT parameters at LO requires:

Observable (S matrix element) to Wilson coefficient linear map. 

mi = mSM
i +

X

j

�mi(cj v
2/⇤2)

<latexit sha1_base64="KG3gNtuKRRWFJ7v+CoC24KgKLfo="></latexit>

hp1 · · · pa|S|k1 · · · kbi = hp1 · · · pa|S|k1 · · · kbiSM +
X

j,k

�hSi(cjv2/⇤2, ckP
2/⇤2)

<latexit sha1_base64="tD5DIzsHYmMO4/0OxefJtPcb6xE="></latexit>

If fields are not redefined by complete set of            field redefinitions allowed,1/⇤2
<latexit sha1_base64="1Nr49fpg9AW4LC7aIwCfUVyTNnI=">AAAB8nicbVDLSgMxFL3js9ZX1aWbYBFc1Zkq6LLgxoWLCvYB07FkMpk2NJMMSUYoQz/DjQtF3Po17vwb03YW2nogcDjnXHLvCVPOtHHdb2dldW19Y7O0Vd7e2d3brxwctrXMFKEtIrlU3RBrypmgLcMMp91UUZyEnHbC0c3U7zxRpZkUD2ac0iDBA8FiRrCxku+d9+5sOMKP9X6l6tbcGdAy8QpShQLNfuWrF0mSJVQYwrHWvuemJsixMoxwOin3Mk1TTEZ4QH1LBU6oDvLZyhN0apUIxVLZJwyaqb8ncpxoPU5Cm0ywGepFbyr+5/mZia+DnIk0M1SQ+UdxxpGRaHo/ipiixPCxJZgoZndFZIgVJsa2VLYleIsnL5N2veZd1Or3l9WGW9RRgmM4gTPw4AoacAtNaAEBCc/wCm+OcV6cd+djHl1xipkj+APn8wcQXJBn</latexit>

then an operator basis is redundant. Redundancies cancel in S matrix.

Over-complete basis = a pain, but cures itself in observable.

↵i = ↵SM
i +

P
j �↵i(cj v2/⇤2)

<latexit sha1_base64="7yFEG0lDBCPA9lemHkku2UtcIRA="></latexit>
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Observable to Wilson coefficient incomplete map

mi = mSM
i +

X

j

�mi(cj v
2/⇤2)

<latexit sha1_base64="KG3gNtuKRRWFJ7v+CoC24KgKLfo="></latexit>

hp1 · · · pa|S|k1 · · · kbi = hp1 · · · pa|S|k1 · · · kbiSM +
X

j,k

�hSi(cjv2/⇤2, ckP
2/⇤2)

<latexit sha1_base64="tD5DIzsHYmMO4/0OxefJtPcb6xE="></latexit>

If you drop some terms in the sums as they are unknown/forgotten. 
Someone can choose to drop other terms just as well.

As statement in SMEFT an incomplete map leads to numerical differences 
(ambiguities) the order of the incomplete set of terms.

To avoid that need all corrections of a certain order in a process
1

⇤2
, or

1

16⇡2⇤2
<latexit sha1_base64="7nlLJE/w1aevlLSI70WHwYonNVE="></latexit>

Including corrections to input parameters in SMEFT

↵i = ↵SM
i +

P
j �↵i(cj v2/⇤2)

<latexit sha1_base64="7yFEG0lDBCPA9lemHkku2UtcIRA="></latexit>
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Do we agree on this?

 

To avoid numerical ambiguity need all corrections of a certain order in a 
process 1

⇤2
, or

1

16⇡2⇤2
<latexit sha1_base64="7nlLJE/w1aevlLSI70WHwYonNVE="></latexit>

Including corrections to input parameters in SMEFT

https://cds.cern.ch/record/2694284/files/ATL-PHYS-PUB-2019-042.pdf


3

The Input parameter challenge.

Observables use some set of measurement to define Lagrangian 
parameters numerically: input parameters

SchemeCommon 
Choices Scheme

Predictions depend on the input parameter scheme:

If one drops these corrections in the predictions, one is also dropping some 
terms in the sums feeding into the S matrix element. 
Vast majority of results are “incomplete” in this way at LO or NLO.
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Example of numerical dependence of input scheme at LO in Higgs width:

SchemeScheme

https://arxiv.org/pdf/1906.06949.pdf Brivio, Corbett, Trott

60%
<latexit sha1_base64="QW9P1yreRWnXhxfb7hRSybmNtDE=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LJaCp5JUqR4LXjxWMLXQhrLZTtqlm03Y3Qil9Dd48aCIV3+QN/+N2zYHbX0w8Hhvhpl5YSq4Nq777RQ2Nre2d4q7pb39g8Oj8vFJWyeZYuizRCSqE1KNgkv0DTcCO6lCGocCH8Px7dx/fEKleSIfzCTFIKZDySPOqLGS33BJr9ovV9yauwBZJ15OKpCj1S9/9QYJy2KUhgmqdddzUxNMqTKcCZyVepnGlLIxHWLXUklj1MF0ceyMVK0yIFGibElDFurviSmNtZ7Eoe2MqRnpVW8u/ud1MxPdBFMu08ygZMtFUSaIScj8czLgCpkRE0soU9zeStiIKsqMzadkQ/BWX14n7XrNu6zV768qzUYeRxHO4BwuwINraMIdtMAHBhye4RXeHOm8OO/Ox7K14OQzp/AHzucPUmWNqw==</latexit>

230%
<latexit sha1_base64="waawDRsZBk7bsR6/gye5Ppo4WdQ=">AAAB7XicbVBNSwMxEJ2tX7V+VT16CZaCp7LbinosePFYwX5Au5Rsmm1js8mSZIWy9D948aCIV/+PN/+N6XYP2vpg4PHeDDPzgpgzbVz32ylsbG5t7xR3S3v7B4dH5eOTjpaJIrRNJJeqF2BNORO0bZjhtBcriqOA024wvV343SeqNJPiwcxi6kd4LFjICDZW6tQbLhpUh+WKW3MzoHXi5aQCOVrD8tdgJEkSUWEIx1r3PTc2foqVYYTTeWmQaBpjMsVj2rdU4IhqP82unaOqVUYolMqWMChTf0+kONJ6FgW2M8Jmole9hfif109MeOOnTMSJoYIsF4UJR0aixetoxBQlhs8swUQxeysiE6wwMTagkg3BW315nXTqNa9Rq99fVppXeRxFOINzuAAPrqEJd9CCNhB4hGd4hTdHOi/Ou/OxbC04+cwp/IHz+QO/e43k</latexit>

70%
<latexit sha1_base64="3rP1tzMkEF+Ty0zC3dB4JlHfPD4=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LJaCp5JUsR4LXjxWMLXQhrLZTtqlm03Y3Qil9Dd48aCIV3+QN/+N2zYHbX0w8Hhvhpl5YSq4Nq777RQ2Nre2d4q7pb39g8Oj8vFJWyeZYuizRCSqE1KNgkv0DTcCO6lCGocCH8Px7dx/fEKleSIfzCTFIKZDySPOqLGS33BJr9ovV9yauwBZJ15OKpCj1S9/9QYJy2KUhgmqdddzUxNMqTKcCZyVepnGlLIxHWLXUklj1MF0ceyMVK0yIFGibElDFurviSmNtZ7Eoe2MqRnpVW8u/ud1MxPdBFMu08ygZMtFUSaIScj8czLgCpkRE0soU9zeStiIKsqMzadkQ/BWX14n7XrNu6zV768qzes8jiKcwTlcgAcNaMIdtMAHBhye4RXeHOm8OO/Ox7K14OQzp/AHzucPU+2NrA==</latexit>

Numerical effect on (ideally) few % perturbation to SM. 
Constraint space impacted in order one fashion 
for input parameter sensitive parameters.

What other inputs do we have to worry about at LO?

What should be the warning to experiment ?  
They should be complete at an order! (if possible), and always 2 input schemes?

The Input parameter challenge.

https://arxiv.org/pdf/1906.06949.pdf
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30Nordic Winter School on Particle Physics and CosmologyMichael Trott, NBI, Sept 9-13 Maria Laach 102Michael Trott, NBI, Sept 9-13 Maria Laach 111

1502.02570, 1508.05060, Berthier, MT ,1606.06693 Berthier, Bjorn, MT , arXiv:1701.06424 Brivio, MT

Global analysis of data from PEP, PETRA, TRISTAN, SpS, Tevatron, SLAC, LEPI and LEP II  

 

28Michael Trott, NBI, Sept 30 - Oct 4 OxfordMichael Trott, NBI,  Nov 27

The Input parameter challenge even at LO



↵s
<latexit sha1_base64="/UvyBEq0Rmd0ZVbjPG9rugvERx4=">AAAB8XicdVBdSwJBFL1rX2ZfVo+9DGnQk+yuovYm9NKjQZqoi8yOow7Ozi4zs4EsQj+ilx6K6LV/01v/plk1qKgDFw7n3Mu99/gRZ0rb9oeVWVvf2NzKbud2dvf2D/KHR20VxpLQFgl5KDs+VpQzQVuaaU47kaQ48Dm99aeXqX97R6ViobjRs4h6AR4LNmIEayN1i33MowkeqOIgX7BLF/WqW6kiu2TbNcd1UuLWKuUKcoySogArNAf59/4wJHFAhSYcK9Vz7Eh7CZaaEU7nuX6saITJFI9pz1CBA6q8ZHHxHJ0ZZYhGoTQlNFqo3ycSHCg1C3zTGWA9Ub+9VPzL68V6VPcSJqJYU0GWi0YxRzpE6ftoyCQlms8MwUQycysiEywx0SaknAnh61P0P2m7Jadccq/dQqN7v4wjCydwCufgQA0acAVNaAEBAQ/wBM+Wsh6tF+t12ZqxVhEeww9Yb59iapE2</latexit>

For higgs production, do we need to specify the SMEFT input parameter 
dependence of the strong coupling. If so - what is it?

5

The Input parameter challenge for higgs NLO



 Unlike the other input parameters is not just dominantly one measurement, 
its an average. Is the argument that  - due to this we neglect SMEFT 
corrections? Is that at all a sensible claim if so?

↵s
<latexit sha1_base64="/UvyBEq0Rmd0ZVbjPG9rugvERx4=">AAAB8XicdVBdSwJBFL1rX2ZfVo+9DGnQk+yuovYm9NKjQZqoi8yOow7Ozi4zs4EsQj+ilx6K6LV/01v/plk1qKgDFw7n3Mu99/gRZ0rb9oeVWVvf2NzKbud2dvf2D/KHR20VxpLQFgl5KDs+VpQzQVuaaU47kaQ48Dm99aeXqX97R6ViobjRs4h6AR4LNmIEayN1i33MowkeqOIgX7BLF/WqW6kiu2TbNcd1UuLWKuUKcoySogArNAf59/4wJHFAhSYcK9Vz7Eh7CZaaEU7nuX6saITJFI9pz1CBA6q8ZHHxHJ0ZZYhGoTQlNFqo3ycSHCg1C3zTGWA9Ub+9VPzL68V6VPcSJqJYU0GWi0YxRzpE6ftoyCQlms8MwUQycysiEywx0SaknAnh61P0P2m7Jadccq/dQqN7v4wjCydwCufgQA0acAVNaAEBAQ/wBM+Wsh6tF+t12ZqxVhEeww9Yb59iapE2</latexit>

http://pdg.lbl.gov/2019/
reviews/rpp2018-rev-qcd.pdf

Is this spread in  
determinations 
interesting 
from a SMEFT  
perspective?

6

http://pdg.lbl.gov/2019/reviews/rpp2018-rev-qcd.pdf
http://pdg.lbl.gov/2019/reviews/rpp2018-rev-qcd.pdf
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NLO (perturbative) combinations vs sensitivity

All of these statements that hold at LO, also hold at NLO even more.
            Clearly calculations even more incomplete at NLO.
            Unfortunately/fortunately: https://cds.cern.ch/record/2694284/files/ATL-PHYS-

PUB-2019-042.pdf

https://cds.cern.ch/record/2694284/files/ATL-PHYS-PUB-2019-042.pdf
https://cds.cern.ch/record/2694284/files/ATL-PHYS-PUB-2019-042.pdf
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            Clearly calculations even more incomplete at NLO.
            Unfortunately/fortunately: https://cds.cern.ch/record/2694284/files/ATL-PHYS-

PUB-2019-042.pdf

NLO (perturbative) combinations vs sensitivity

X

All of these statements that hold at LO, also hold at NLO even more.

            Strong hierarchy in experimental sensitivity aligned with

+ · · ·
<latexit sha1_base64="A6pO7ssvE2WvK1GV/WlXY9n5OVY=">AAAB8nicbVBNS8NAEN34WetX1aOXxVYQhJJUQY8FLx4r2A9IQ9lsNu3SzW7YnQgl9Gd48aCIV3+NN/+N2zYHbX0w8Hhvhpl5YSq4Adf9dtbWNza3tks75d29/YPDytFxx6hMU9amSijdC4lhgkvWBg6C9VLNSBIK1g3HdzO/+8S04Uo+wiRlQUKGksecErCSX7vEfRopMLg2qFTdujsHXiVeQaqoQGtQ+epHimYJk0AFMcb33BSCnGjgVLBpuZ8ZlhI6JkPmWypJwkyQz0+e4nOrRDhW2pYEPFd/T+QkMWaShLYzITAyy95M/M/zM4hvg5zLNAMm6WJRnAkMCs/+xxHXjIKYWEKo5vZWTEdEEwo2pbINwVt+eZV0GnXvqt54aFSb10UcJXSKztAF8tANaqJ71EJtRJFCz+gVvTngvDjvzseidc0pZk7QHzifP3vwkAg=</latexit>

+ · · ·
<latexit sha1_base64="A6pO7ssvE2WvK1GV/WlXY9n5OVY=">AAAB8nicbVBNS8NAEN34WetX1aOXxVYQhJJUQY8FLx4r2A9IQ9lsNu3SzW7YnQgl9Gd48aCIV3+NN/+N2zYHbX0w8Hhvhpl5YSq4Adf9dtbWNza3tks75d29/YPDytFxx6hMU9amSijdC4lhgkvWBg6C9VLNSBIK1g3HdzO/+8S04Uo+wiRlQUKGksecErCSX7vEfRopMLg2qFTdujsHXiVeQaqoQGtQ+epHimYJk0AFMcb33BSCnGjgVLBpuZ8ZlhI6JkPmWypJwkyQz0+e4nOrRDhW2pYEPFd/T+QkMWaShLYzITAyy95M/M/zM4hvg5zLNAMm6WJRnAkMCs/+xxHXjIKYWEKo5vZWTEdEEwo2pbINwVt+eZV0GnXvqt54aFSb10UcJXSKztAF8tANaqJ71EJtRJFCz+gVvTngvDjvzseidc0pZk7QHzifP3vwkAg=</latexit>

https://cds.cern.ch/record/2694284/files/ATL-PHYS-PUB-2019-042.pdf
https://cds.cern.ch/record/2694284/files/ATL-PHYS-PUB-2019-042.pdf
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Higgs and Higgs+jet production - where are we in SMEFT corrections?  
What have you calculated - to what order, which operators, in what input 
parameter scheme?

NLO (perturbative) combinations vs sensitivity

EX:                one loop insertion of SMEFT operators calculated  
https://arxiv.org/abs/1505.02646, https://arxiv.org/abs/1507.03568 

Using background field method, so                     

h ! ��
<latexit sha1_base64="n1o0zsrLDT7/VsAEdG2rFmGAUyA=">AAACBHicbVDLSsNAFJ34rPUVddnNYBFclaQKiquCG5cV7APaUG6mk2ToTBJmJkoJXbjxV9y4UMStH+HOv3HaZqGtBy73cM69zNzjp5wp7Tjf1srq2vrGZmmrvL2zu7dvHxy2VZJJQlsk4Yns+qAoZzFtaaY57aaSgvA57fij66nfuadSsSS+0+OUegLCmAWMgDbSwK5EuC9ZGGmQMnnA/RCEgKIN7KpTc2bAy8QtSBUVaA7sr/4wIZmgsSYclOq5Tqq9HKRmhNNJuZ8pmgIZQUh7hsYgqPLy2RETfGKUIQ4SaSrWeKb+3shBKDUWvpkUoCO16E3F/7xepoNLL2dxmmkak/lDQcaxTvA0ETxkkhLNx4YAkcz8FZMIJBBtciubENzFk5dJu15zz2r12/Nq46qIo4Qq6BidIhddoAa6QU3UQgQ9omf0it6sJ+vFerc+5qMrVrFzhP7A+vwBWFmX4A==</latexit>

⇧AZ(0) = 0
<latexit sha1_base64="5CIQCXy/i7KJkrJXP4wN4DUwSLk=">AAAB+HicbVDLSsNAFL2pr1ofjbp0M1iEuilJFRRBqLhxWcE+sA1hMp20QyeTMDMRauiXuHGhiFs/xZ1/4/Sx0NYDFw7n3Mu99wQJZ0o7zreVW1ldW9/Ibxa2tnd2i/beflPFqSS0QWIey3aAFeVM0IZmmtN2IimOAk5bwfBm4rceqVQsFvd6lFAvwn3BQkawNpJvF7t15mfXD+Oyc4KukOPbJafiTIGWiTsnJZij7ttf3V5M0ogKTThWquM6ifYyLDUjnI4L3VTRBJMh7tOOoQJHVHnZ9PAxOjZKD4WxNCU0mqq/JzIcKTWKAtMZYT1Qi95E/M/rpDq88DImklRTQWaLwpQjHaNJCqjHJCWajwzBRDJzKyIDLDHRJquCCcFdfHmZNKsV97RSvTsr1S7nceThEI6gDC6cQw1uoQ4NIJDCM7zCm/VkvVjv1sesNWfNZw7gD6zPHy/mkXI=</latexit>

(see https://arxiv.org/abs/1909.08470)

Results known to: ASM ⇥ 1

⇤2
<latexit sha1_base64="OcWfpFuaA2MBwfgKUP9dd7EYz9w=">AAACFHicbVDLSgMxFM3UV62vUZdugkUQhDJTBcVVxY0LhYq2FTrjkEkzbWjmQZIRSpiPcOOvuHGhiFsX7vwbM+0stPVA4HDOfeQeP2FUSMv6Nkpz8wuLS+Xlysrq2vqGubnVFnHKMWnhmMX8zkeCMBqRlqSSkbuEExT6jHT84Xnudx4IFzSObuUoIW6I+hENKEZSS5554IRIDjBi6izz1M1VBh1JQyKgE3CElZ0p51JP66H7euaZVatmjQFniV2QKijQ9MwvpxfjNCSRxAwJ0bWtRLoKcUkxI1nFSQVJEB6iPulqGiG92FXjozK4p5UeDGKuXyThWP3doVAoxCj0dWV+gpj2cvE/r5vK4MRVNEpSSSI8WRSkDMoY5gnBHuUESzbSBGFO9V8hHiCdhtQ5VnQI9vTJs6Rdr9mHtfr1UbVxWsRRBjtgF+wDGxyDBrgATdACGDyCZ/AK3own48V4Nz4mpSWj6NkGf2B8/gD9556/</latexit>

ASM ⇥ 1

16⇡2 ⇤2
<latexit sha1_base64="XtbV8EGGLKTLMQ0H2gz0EU+CbiU="></latexit>

,

For complete Warsaw basis (vev SMEFT corrections required at LO).  
Note scheme dependence comparing to https://arxiv.org/abs/1805.00302

scheme dependence

For LO Wilson coefficients CHW , CHB , CHWB
<latexit sha1_base64="9KCc6iZefjyuxCkv4VM1zaEgKbg=">AAACAHicbVDLSsNAFJ3UV62vqAsXbgaL4EJKUgXFVWk3XVawTaENYTKdtEMnkzAzEUrIxl9x40IRt36GO//GSZuFth4Y7uGce7lzjx8zKpVlfRultfWNza3ydmVnd2//wDw86skoEZh0ccQi0feRJIxy0lVUMdKPBUGhz4jjT1u57zwSIWnEH9QsJm6IxpwGFCOlJc88aXlp28kuYV6bRXWamWdWrZo1B1wldkGqoEDHM7+GowgnIeEKMyTlwLZi5aZIKIoZySrDRJIY4Skak4GmHIVEuun8gAyea2UEg0joxxWcq78nUhRKOQt93RkiNZHLXi7+5w0SFdy6KeVxogjHi0VBwqCKYJ4GHFFBsGIzTRAWVP8V4gkSCCudWUWHYC+fvEp69Zp9VavfX1cbd0UcZXAKzsAFsMENaIA26IAuwCADz+AVvBlPxovxbnwsWktGMXMM/sD4/AFtMpT9</latexit>

Higgs and Higgs+jet production - where are we in SMEFT corrections?  
What have you calculated?

EX:                one loop insertion of SMEFT operators calculated  
https://arxiv.org/abs/1505.02646, https://arxiv.org/abs/1507.03568 

Using background field method, so                     

h ! ��
<latexit sha1_base64="n1o0zsrLDT7/VsAEdG2rFmGAUyA=">AAACBHicbVDLSsNAFJ34rPUVddnNYBFclaQKiquCG5cV7APaUG6mk2ToTBJmJkoJXbjxV9y4UMStH+HOv3HaZqGtBy73cM69zNzjp5wp7Tjf1srq2vrGZmmrvL2zu7dvHxy2VZJJQlsk4Yns+qAoZzFtaaY57aaSgvA57fij66nfuadSsSS+0+OUegLCmAWMgDbSwK5EuC9ZGGmQMnnA/RCEgKIN7KpTc2bAy8QtSBUVaA7sr/4wIZmgsSYclOq5Tqq9HKRmhNNJuZ8pmgIZQUh7hsYgqPLy2RETfGKUIQ4SaSrWeKb+3shBKDUWvpkUoCO16E3F/7xepoNLL2dxmmkak/lDQcaxTvA0ETxkkhLNx4YAkcz8FZMIJBBtciubENzFk5dJu15zz2r12/Nq46qIo4Qq6BidIhddoAa6QU3UQgQ9omf0it6sJ+vFerc+5qMrVrFzhP7A+vwBWFmX4A==</latexit>

⇧AZ(0) = 0
<latexit sha1_base64="5CIQCXy/i7KJkrJXP4wN4DUwSLk=">AAAB+HicbVDLSsNAFL2pr1ofjbp0M1iEuilJFRRBqLhxWcE+sA1hMp20QyeTMDMRauiXuHGhiFs/xZ1/4/Sx0NYDFw7n3Mu99wQJZ0o7zreVW1ldW9/Ibxa2tnd2i/beflPFqSS0QWIey3aAFeVM0IZmmtN2IimOAk5bwfBm4rceqVQsFvd6lFAvwn3BQkawNpJvF7t15mfXD+Oyc4KukOPbJafiTIGWiTsnJZij7ttf3V5M0ogKTThWquM6ifYyLDUjnI4L3VTRBJMh7tOOoQJHVHnZ9PAxOjZKD4WxNCU0mqq/JzIcKTWKAtMZYT1Qi95E/M/rpDq88DImklRTQWaLwpQjHaNJCqjHJCWajwzBRDJzKyIDLDHRJquCCcFdfHmZNKsV97RSvTsr1S7nceThEI6gDC6cQw1uoQ4NIJDCM7zCm/VkvVjv1sesNWfNZw7gD6zPHy/mkXI=</latexit>

(see https://arxiv.org/abs/1909.08470)

Results known to: ASM ⇥ 1

⇤2
<latexit sha1_base64="OcWfpFuaA2MBwfgKUP9dd7EYz9w=">AAACFHicbVDLSgMxFM3UV62vUZdugkUQhDJTBcVVxY0LhYq2FTrjkEkzbWjmQZIRSpiPcOOvuHGhiFsX7vwbM+0stPVA4HDOfeQeP2FUSMv6Nkpz8wuLS+Xlysrq2vqGubnVFnHKMWnhmMX8zkeCMBqRlqSSkbuEExT6jHT84Xnudx4IFzSObuUoIW6I+hENKEZSS5554IRIDjBi6izz1M1VBh1JQyKgE3CElZ0p51JP66H7euaZVatmjQFniV2QKijQ9MwvpxfjNCSRxAwJ0bWtRLoKcUkxI1nFSQVJEB6iPulqGiG92FXjozK4p5UeDGKuXyThWP3doVAoxCj0dWV+gpj2cvE/r5vK4MRVNEpSSSI8WRSkDMoY5gnBHuUESzbSBGFO9V8hHiCdhtQ5VnQI9vTJs6Rdr9mHtfr1UbVxWsRRBjtgF+wDGxyDBrgATdACGDyCZ/AK3own48V4Nz4mpSWj6NkGf2B8/gD9556/</latexit>

ASM ⇥ 1

16⇡2 ⇤2
<latexit sha1_base64="XtbV8EGGLKTLMQ0H2gz0EU+CbiU="></latexit>

,

For complete Warsaw basis (vev SMEFT corrections required at LO).  
Note scheme dependence comparing to https://arxiv.org/abs/1805.00302

scheme dependence

for LO Wilson coefficients CHW , CHB , CHWB
<latexit sha1_base64="9KCc6iZefjyuxCkv4VM1zaEgKbg=">AAACAHicbVDLSsNAFJ3UV62vqAsXbgaL4EJKUgXFVWk3XVawTaENYTKdtEMnkzAzEUrIxl9x40IRt36GO//GSZuFth4Y7uGce7lzjx8zKpVlfRultfWNza3ydmVnd2//wDw86skoEZh0ccQi0feRJIxy0lVUMdKPBUGhz4jjT1u57zwSIWnEH9QsJm6IxpwGFCOlJc88aXlp28kuYV6bRXWamWdWrZo1B1wldkGqoEDHM7+GowgnIeEKMyTlwLZi5aZIKIoZySrDRJIY4Skak4GmHIVEuun8gAyea2UEg0joxxWcq78nUhRKOQt93RkiNZHLXi7+5w0SFdy6KeVxogjHi0VBwqCKYJ4GHFFBsGIzTRAWVP8V4gkSCCudWUWHYC+fvEp69Zp9VavfX1cbd0UcZXAKzsAFsMENaIA26IAuwCADz+AVvBlPxovxbnwsWktGMXMM/sD4/AFtMpT9</latexit>

https://arxiv.org/abs/1505.02646
https://arxiv.org/abs/1507.03568
https://arxiv.org/abs/1909.08470
https://arxiv.org/abs/1805.00302
https://arxiv.org/abs/1505.02646
https://arxiv.org/abs/1507.03568
https://arxiv.org/abs/1909.08470
https://arxiv.org/abs/1805.00302


Request:(can you add slides on your calc with this sort of info)

Can we define and summarise our various results beyond LO.

What is calculated, to what order in  

In what basis is your calc ( Warsaw or?) , what operators with what 
definitions and normalisations? Partial higher orders included?

Are input parameter redefinitions included in the calc?

1

⇤2
,

1

16⇡2
<latexit sha1_base64="nTgk2VouYOF3a3q3Unb1lJVIOHk=">AAACHHicbVBNS8MwGE79nPOr6tFLcAgeZLSbqHgaePHgYYL7gLWONE23sDStSSqM0h/ixb/ixYMiXjwI/huzrQPdfCHh4fkgeR8vZlQqy/o2FhaXlldWC2vF9Y3NrW1zZ7cpo0Rg0sARi0TbQ5IwyklDUcVIOxYEhR4jLW9wOdJbD0RIGvFbNYyJG6IepwHFSGmqa1adQCCc2lnqXOuUj+4q2TF07hPkT++pwT6FTky13jVLVtkaD5wHdg5KIJ961/x0/AgnIeEKMyRlx7Zi5aZIKIoZyYpOIkmM8AD1SEdDjkIi3XS8XAYPNePDIBL6cAXH7O9EikIph6GnnSFSfTmrjcj/tE6ignM3pTxOFOF48lCQMKgiOGoK+lQQrNhQA4QF1X+FuI90GUr3WdQl2LMrz4NmpWxXy5Wbk1LtIq+jAPbBATgCNjgDNXAF6qABMHgEz+AVvBlPxovxbnxMrAtGntkDf8b4+gFvIqDq</latexit>

What input scheme is used if any? What scheme is used to define 
the perturbative corrections?

10



Possible answers/warnings to give to EXP

Use best available results for each process (highest order) even if 
incomplete.  

Very reasonable. Possibly gives misleading numerical results.

Only use results that are consistent at a certain order and assign a 
theory error of the order of the incomplete terms.

Very reasonable. Experimental sensitivity washed out by incomplete 
theory error, and theory error choice significantly impacts conclusions.

Should EXP also be warned to only combine (even incomplete results) 
only in a consistent input parameter and renorm scheme? Probably. 

Can we possibly converge on some hope for a standardisation of what 
input and renormalisation scheme to prefer to use — going forward? 
(Probably not, so can we at least summarise what we have done.)

11



In any case:

Step 1:   Can we please summarise at least what is available and 
calculated beyond LO for experiment? They are asking. 
In short summary form with literature ref. 

(Priority request for processes with strongest sensitivity in the prelim fits)

11

https://cds.cern.ch/record/2694284/files/ATL-PHYS-PUB-2019-042.pdf

https://cds.cern.ch/record/2694284/files/ATL-PHYS-PUB-2019-042.pdf

