HO T OOLS FOR HIGGS PHYSICS

Michael Spira (PSI)

I HIGLU II VV2H III V2HV IV HQQ V HPAIR VI HDECAY

I HIGLU • Gluon fusion: pp → gg → h/H/A [SM + MSSM]

Georgi,. . .

Gamberini,. . .

• two-loop QCD corrections: ∼ 10 . . . 100% [moderate for large tgβ ← b-loop]

SDGZ Dawson, Kauffman

• Squark-loop corrections hidden in HIGLU • HIGLU calculates total cxn @ LO and NLO • recently updated MSSM subroutines [version 2.1] • inclusion of MEs in NLO MC? [→ MC@NLO?] • MCFM: only heavy top limit • Squark loops to be included soon...

3

II VV2H • W/Z fusion: pp → W ∗W ∗/Z∗Z∗ → h/H

Cahn, Dawson Hikasa Altarelli, Mele, Pitolli

• QCD corrections σtot ← DIS: ∼ 10%^{Han, Valencia,}_{Willenbrock}

• VV2H calculates total cxn @ LO and NLO

• NLO MCs available

5

III V2HV (iii) Higgs–strahlung: pp → W ∗/Z∗ → W/Z + h/H

Glashow,. . . Kunszt,. . .

• QCD corrections ← DY: ∼ 30% Han, Willenbrock • V2HV calculates total cxn @ LO and NLO • included in MCFM

7

IV HQQ • Bremsstrahlung: pp → tt̄/bb̄ + h/H/A

dominant

Kunszt Gunion Marciano, Paige

• QCD corrections [SM]: −20% @ Tev +20% @ LHC

Beenakker,. . .

Dawson, . . .

• pT , y distributions for t, t̄, H available @ NLO_{Beenakker,. . .}

• bb̄ + H/A dominant for large tgβ

• QCD corrections large

• HQQ calculates total cxn @ LO and with cuts in bottom rapidities/pT

• Recently default scale choice modified to μ = mQ + MH/2 [version 1.1]

• NLO code to come...

• NLO to bb̄ → H, bg → Hb included in MCFM

9

V HPAIR • Higgs pair production: gg → ϕ1ϕ2 [SM + MSSM] • QCD corrections: infinite top mass limit → O(100%) ← only valid for SM and small tgβ

Dawson, Dittmaier, S.

11

VI HDECAY • HDECAY computes Higgs widths and BRs at present theoretical status in SM and MSSM [close to...]

• recent improvements [version 3.0]:

(i) Links to more MSSM subroutines

[e.g. FeynHiggsFast] (ii) Extension of 2-loop RGE approach to Higgs self-interactions (iii) Decays into gravitino + gaugino added [GMSB] (iv) large tgβ: large MSSM corrections

+ · · · ∝ mg̃μtgβ m2b̃ Hall,. . .

Carena,. . . · · ·

• many more improvements to come soon...

13

14

15

16

17

18

19

20