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An approximate history (30 years in 30 seconds)
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Full NLO calculation: top only, numerical integration

Borowka et al. Baglio et al.

tensor reduction no tensor reduction
sector decomposition | IR, end-point subtraction
contour deformation | IBP, Richardson extrapolation

m; = 173 GeV my = 172.5 GeV

Borowka, Greiner, Heinrich, Jones, Kerner, Schlenk, Schubert, Zirke
Baglio, Campanario, Glaus, Miuhlleitner, Ronca, S., Streicher
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uncertainties due to my

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

dJ(ggdg I =300 Gev = 0.02978(7)¥3;5, fb/GeV.,
dcr(ggdzg> HE), o0 oy = 0.1609(4) 2%, fb/GeV,
da(ggdg HH )|Q:6OO Gev = 0.03204(9)T0% fb/GeV,
da(ggdg HH )|Q:1200 Gev = 0.000435(4)T0% fb/Gev

e bin-by-bin interpolation:

4%
o(gg — HH) = 32.8177% fb



final combined ren./fac. scale and m; scale/scheme unc. @ NNLO prgpproqx

6%
Vs=13TeV: oy = 31.05797% b

0
Vs=14TeV: o4y = 36.6975% b

5%
VE=27TeV: oy = 139.9725 b

+4Y
V=100 TeV: oy = 12247370 fb




Is this everything?
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Is this everything?
No. ..
electroweak corrections...

e two works: top-Yukawa-induced as first step

(i) HTL for ggH(H) coupling + full corrections to HHH vertex

Muhlleitner, Schlenk, S.

(ii) analytical results for ggH H coupling in the HEL

Davies, Mishima, Schonwald, Steinhauser, Zhang



Top-induced elw. corrections

<

Muhlleitner, Schlenk, S.



(i) effective ggH(H) couplings:
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(ii) effective HHH(H) couplings:
e cffective Higgs potential: Coleman, Weinberg
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e radiatively corrected Higgs self-couplings:
2 2

M M
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IV CONCLUSTONS

e scale and scheme uncertainties due to m; relevant for large momenta

e Higgs pair production: m; effects on top of LO ~ —15% for oyt
[larger for distributions]

e uncertainties due to factorization/renormalization scale and m; sca-
le/scheme choice ONNLO proppror ~ 25%

e combined uncertainties available for A dependence, too.

e top-induced electroweak corrections: small for total cxn, larger for
distributions

e uncertainties due to unknown full elw. corrections ~ 10 — 20%
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onLo(pp = HH + X) = o0 + Aoyirt + Aogg + Aogq + Aoyg
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do(gg — HH)

do(gg — HH)
0 |0=400 Gev
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e m; scale/scheme uncertainties at LO:

0.01656752% fb/GeV

0.0939179%, fb/GeV
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F;, = F; 0+ AF;
AF;, = AFi,HTL+AFi,maSS
e pole mass:
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e different scales for y; in triangle (Q) and box (M) diagrams?
— has to hold at all orders

g “TOO0) o H g — - q

7
t,b ----e + t,b 4 1 +e
N\

9 0900/ NH g SR bt




e different scales for y; in triangle (Q) and box (M) diagrams?
— has to hold at all orders
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elw. corrections
— Same scales in all diagrams
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mt (M_HH/2)

M_HH mt (M_HH/4)

125 189.209370262526
260 176.139964023672
275 175.247098219568
300 173.888433241807
350 171.556916171559
375 170.543285547792
400 169.611142167793
500 166.501914700149
600 164.084218616097
700 162.101622772544
800 160.289697463114
900 158.737886290123
1000 157 .384965182267
1100 156.188624671063
1200 155.118481503625
1300 154.152026867353
1400 153.272150436136
1500 152.465560631846
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. 721739637882
.226383426185
.270941230420
.672596390682
. 326704798025
.168060367441
.153427561240
.252743160739
.444302478362
.711950260189
.043354388391
.428898934501



