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e 2-loop QCD corrections: 3
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e NLO mass effects @ NLO in
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e NNLO Monte Carlo: inclusion of full top-mass effects ©@ NLO
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Full NLO calculation: top onl

y

Numerical integration, sector decomposition, tensor reduction, contour

deformation
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e 14 TeV: (my = 173 GeV)

= -15% mass effects on top
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Full NLO calculation: top only

Numerical integration, IR subtraction, no tensor reduction, Richardson

extrapolation
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IT CACCULATION

onLo(pp = HH + X) = o0 + Aoyirt + Aogg + Aogq + Aoyg
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(i) virtual corrections

47 gen. box diags, 8 triangle diags (<« single Higgs), 1PR («~ H — Z~)

e full diagram w/o tensor reduction — 6-dim. Feynman integral (2 FF)

e UV-singularities: end-point subtractions
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e IR-sing.: IR-subtraction (based on struc. of integr. and rel. to HTL)

e thresholds: Q2 > 0,4m? — IBP — reduction of power of denominator
[m? — mtz(l — 1h)]
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e renormalization: as: MS, 5 flavours
my¢. on-shell

e PS-integration — 7-dim. integrals for do/dQ?

e subtraction of HTL — IR-finite mass effects [adding back HTL results
+— HPAIR]

e extrapolation to NWA (h — 0): Richardson extrapolation

M2 — 2f(h) _ f(2h) — f(O) + O(hQ) f(x) A f(x) polynomial for small h
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Mg = {64f(h) — 56f(2h) + 14f(4h) — f(8h)}/21 = f(0) + O(h*)

etc. /

[h > 0.05]




(ii) real corrections

e full matrix elements generated with FeynArts and FormcCalc

e Mmatrix elements in HTL involving full LO sub-matrix elements sub-
tracted — IR-, COLL-finite [adding back HTL results + HPAIR]
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(iii) results

PDF4LHC15 | MMHT2014
oLO 19.80 fb 23.75 fb
oATL 1 38.66 fb 39.34 fb
onro | 32.78(7) fb | 33.33(7) fb




(iv) individual corrections

e take K-factors for triangle (< single Higgs) and box diagrams sepa-
rately: total K-factor approximated by single Higgs K-factor?
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(iv) individual corrections

e take K-factors for triangle (< single Higgs) and box diagrams sepa-
rately: total K-factor approximated by single Higgs K-factor?
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(V) uncertainties due to my

e transform m; — m () (MS)

— modification of mass CT

e use my, my(my) and scan Q/4 < u < Q — uncertainty = envelope:

dcr(ggdzz> M| oo gew = 0.031(1)F10% b/ Gev,
da(ggdg HH)|Q:4OO Gev = 0.1609(4)T1 fb/GeV,
dcr(ggdzg> M| oo cev = 0.03204(9)T0%, fb/GeV,
dcf(ggdzz> HH) 0=1200 Gev = 0.000435(4)T9% fb/GeV

e preliminary interpolation:

o(gg - HH) = 32.78‘_"2250/5,’/o fb (very preliminary)



(v) uncertainties due to m; for single Higgs

e transform m; — m () (MS)
— modification of mass CT

e use my, my(my) and scan Q/4 < u < Q — uncertainty = envelope:
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o(99 = H)|pnr=600 Gev = 1-97__?5(.);/8% pb
o(99 = H)|r1,=000 Gev = 0-2301_32(.)30/5% pb

_ +0.0%
o(99 = H)|pry=1200 Gev = 0.040275° 50, pb



IIT CONCLUSTONS

e Higgs pair production at full NLO for variable top/Higgs masses
[top loops]

e top mass effects on top of LO up to 20—30%
e factorization/renormalization scale uncertainties ~ 15%

e uncertainties due to scale/scheme choice of m; sizeable S 30%
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e pole mass «+ MS mass:
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e triangles for M2 > 4M?:
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