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Heavy-light interference




d Prime process to test V-A structure v* Py,

1) Access to Vyp: ¢ \V}b\Z
Top-quark mass: my; lineshape

As background with signature W, b + light
L jets
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We found a difference of ~1% on the NNLO cross
sections. [...] It has not been possible to further pin
down the differences

— Berger, Gao, Zhu '17
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Double DIS = DDIS

U d

DDIS contraint at NLO: "Are PDFs still consistent with Tevatron data?"

(Sullivan '17)
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Why is the same scale everywhere a problem?



Double DIS
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Three NNLO calculations

massless 1-jettiness
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Three NNLO calculations

cut

d dUBOmfu(-’Eu, w) fo (o, 1) /O ’ drg H(p) ® J(p) ® S(p) + O3 log(75™))
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Three NNLO calculations
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Three NNLO calculations
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Three NNLO calculations

cut

Th
d o™ fo (2, 1) / dry, H(p) ® B(xp, i) ® S(p) + O(7;"" log(73™))
0
Berger, Gao, Li, Liu, Zhu '16

"massive" jettiness



Three NNLO calculations

cut
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Three NNLO calculations + three NLOXNLO calculations

massless 1-jettiness

L x H
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14
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"massive" jettines



After all of this...

full agreement with Berger, Gao, Zhu in extensive comparisons!
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Study of PDF consistency with DDIS in upcoming study!
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Study of PDFs discrepancies with DDIS in upcoming study!
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Contributions

Calculation of t-channel single-top-quark production and decay at NNLO

Resolved discrepancies between previous two calculations
Large fiducial corrections make NNLO important
Double-DIS scales allow for unique PDF constraint

MCFM as top precision framework: NLO 4 flavor-scheme; NLO 5-flavor scheme off-shell + SMEFT
(Neumann, Sullivan '19); NNLO 5-flavor scheme



Backup/Details
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NLO effects in the SMEFT are crucial
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