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e Higgs Boson Production
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e m; scheme/scale uncertainties only:

o LO:

o(gg9 — H*)‘Q=125 Gev — 18'431?.'?://: pDb, o(g99 — H*)‘Q=3OO Gev — 4'88:2.31&,% pb
(99 = H")|g=400 Gev = 4.94__|_11.'§§//;’ pb, (99 = H*)|g=600 Gev = 1.13‘_"36920& pb
0(99 = H")|p=000 Gev = 0-139f§é(_)3/32, pb, o(99 = H")|g=1200 Gev = 0-0249f2f;/3/0 pb
e NLO QCD:

0(99 = H")|ge105 gev = 42.177027 pb, (99 = H*)|g—300 gev = 9-857 27 pb
(99 = H")|g=400 Gev = 9‘43t8.'591‘;/;’ pb, (99 = H*)|g=600 Gev = 1.97‘_'?5990& pb

* _ +0.0% * — +0.0%
(99 = H*)|g=g00 gevy = 0.23075,5, pPb, (99 = H*)[g=1200 gev = 0.04027" %0, pb

= |limited sensitivity to interference effects!

oc=o0pg, + Doint + op,

[BTW: very difficult to determine charm Yukawa coupl. from charm
loops in prg distribution (H —|—]>] Bishara, Haisch, Monni, Re



e different radiative corrections to top and bottom loops [pole masses]:

o(gg — H) = o+ o+ op
Ky ~ 1.68
Ky ~ 0.97
Ky ~ 1.20
= up to 20 — 30% differences in NLO cxn [m: scheme/scale dep.?]
= Nnot possible to use SM-like cxns in many BSM cases

for different weighting of top and bottom loops
[enhancement of bottom loops (e.g. 2HDM type II, MSSM,. . .)]

e bottom-loop dominance: full NLO 20% uncertainties «+ double logs

e can only use N3LO results for o
= individual grids [(pseudo)scalar] for o, o, oy [« oBsN 7]

e BSM heavy: eff. ggH coupl. ¢4 — interf. with full top/bottom loops!

o(99 = H) = ocyeqtou o, + opp, +0cit +0cp [EBSM =cg GG H
~N3LO NLO  ~N3LO NLO




e Higgs + jet production: gg — H + j
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e threshold region: sensitive to A\
large My sensitive to ¢y, [€.9. boosted Higgs pairs]
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e renormalization/factorization scale uncertainties @ NLO:

(0]
Vs=13TeV: oy = 27.73(7)T135% b

Vs=14TeV: o4y = 3281711355 b

Vs=127 TeV: oy = 127.0(2)FT]17% b

(0]
Vs =100 TeV: oy = 1140(2)T 0% b

e m; scale/scheme uncertainties @ NLO:
Vs=13TeV: oy = 27.73(7N)T1% b

Vs=14TeV: oy = 328U7N)T1E b

Vs=27 TeV: oy = 127.8(2)11% fb

Vs =100 TeV: oy = 1140(2)T3% fb

e how to combine them? — envelope ~ linear sum (rel. err.)



final combined ren./fac. scale and m; scale/scheme unc. @ NNLO rrgpproqx
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0
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+4Y
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final combined ren./fac. scale and m; scale/scheme unc. @ NNLO rrgpproqx

V=13 TeV: o = 31.0515% fb

\/g = 14 TeV . Otot

—23%
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e similar uncertainties for other Higgs masses expected

o(gg — HH)

[grid in Mg7]

ott + o + opp
1.7 (incl. my effects, u = Q/2)
777

faes

= sizeable uncerts. that affect extraction of BSM/int. contributions
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e large SUSY—QCD corrections to ¢° — bb
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II Ay CORRECTIONS

SUSY-QCD Corrections to bbg¢® (A S 1%)]
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PAUL SCHERRER INSTITUT
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0, = |H]PGe,Gom
Oy = |H| QLHCtR + h.c.,
O3 = QLHJﬁyTafRGEy + h.c.,

which, for single-Higgs production, can be expanded as:

hGE, G|
\2 g
\F 302 = ?(1 — ¢ )htt,
iz Os = ay g;g “(v+h)Gy, (Lo T g + h.c),

2\\ ~ %%
Ctg(QQ) — Ctg(#g) (ZS(QQ)) ; (2.4)

¢o(Q?) = Bo + Bras(Q? )); {cg(,ug)— ] 3w mi () cug(1d) [(Oﬂs(@ﬂ)ﬁgolll},

Bo + Bra(u2 5—-680 v as(pd) |\ as(pd)
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Figure 14. Constraints on the ¢, and ¢, coefficients at 68% (dark grey), 90% (mid grey) and 95%
(light grey) C.L. obtained from the simultaneous fit to ATLAS and CMS data for puo = 125 GeV
(left panel) and pg = 1TeV (right panel). The SM value is indicated by the blue star and the best
fit value by the white marker. The shaded horizontal strip indicates the 95% C.L. interval for ¢,
from the top quark fit of ref. [71] translated to our definition of ¢, (10).



