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e Higgs + Jet in the Standard
Model

Higgs production @ LHC mainly via gluon fu-
sion:

Detection (my ~ 100 — 140GeV): mainly via
the rare decay H — ~v~.
— difficult ! huge background

— Higgs + Jet [R.K. Ellis et al. '87; Baur, Glover '89]

idea: study events with a high-py hadronic jet.

advantage:

* richer kinematical structure compared to in-
clusive Higgs production.

— better S/B ratio

— allows for refined cuts

disadvantage:

* lower rate than inclusive Higgs production
* signal and background only known in LO
— large theoretical uncertainties (so far)

[ Higgs + Jet in the SM ]

H--jet, partonic processes (mostly loop-induced):

e gg — Hg (= 50 - 70 % of total rate)

e g7 — Hg (rate small)

Recently simulated: pp - H + jet, H — v

[Abdullin et al. '98 & '02]
Result: H4-jet production (with prjet > 30 GeV,
Injet| < 4.5) is a promising alternative (supple-
ment) to the inclusive SM Higgs production for
mp ~ 100 — 140GeV,

but theoretical predictions need improvement.
[Abdullin et al., ATLAS TDR '99]
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e Higgs + Jet in the MSSM

Motivation: P GRS T

* promising simulation results in the SM case
* MSSM prediction for h0+jet not known yet

* process loop-induced: potentially large ef- p b _

. . I T T T P

fects from virtual particles Q—/ e 1
b b

— partonic processes

similar to the SM: >_/ ;:J// }}m/ :jlﬂw :T_Lfﬁ >D“M

gluon fusion gg = hO,
quark-gluon scattering ¢(7)g — h%(q),
qg annihilation q3 — hO%

but:
* different Higgs Yukawa-couplings

SM _ m MSSM__ ¢ mg
g(]fi]"[_frs%mw — gq(“]‘h() —-%wqu(a,ﬁ),

fuy(a,B)=cosa/sin g
fdj(a,ﬂ)=—5in afcosf
— mainly change of overall rate
* additional superpartner-loops (even additio-
nal topologies)
— angular distribution changed
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[HIggs — Jet T tHe MSSM, partonic processes |

gluon fusion, gg — h%

quark loops
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[Hggs = Jet I the MSSM, partonic processes |

quark-gluon scattering, gg — h%g

quark loops
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[HIggsS™=FJet I the MSSM, Partonic Processes |

quark-antiquark annihilation, qg — hog

quark loops
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— e Results

— Hadronic cross section @ LHC (v/S = 14 TeV)

o(pp = h° +jet + X) =

Lo (s dﬁf;é’
/-ro dT( d; 9 99-+9h0(75) +Z 7 99—qh0(75)

PP

+ Z qq qq—)gh.o (Ts))

with the parton Iummosuty

\B . [
(U-*Nm ! de 1 ’ | -
- ./T T TFbum V’"‘/f‘(r)f"”-/”(i)

dr
+ fm/j«(‘r)f”/}?(g)} -

The cuts prjet > 30GeV and [net| < 4.5
determine g and the angular integration limits.

The results shown are for the MSSM m,q‘a"
benchmark scenario with common squark mass
scale Mgysy.

[ partonic processes calculated using
FeynArts/FormcCalc, see : www.feynarts.de ]
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[ MSSM Higgs Mass ]
myo prediction at different levels of accuracy:
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Scenario I 1o mixing i large u

(ma = 400GeV) | (ma =400GeV) | (my = 400 GeV)
tan 3 6 30 6 30 6 30
Msysy [GeV] 400 400 400 400 400 400
my, [GeV] 1002 | 1045| 1202 1239 1210] 1233
afiaM 10.57 | 9.77! 5.29| 496 292| 2.08
(ol ) (9.04) | (8.51) | (7.01) | (6.72) | (6.80) | (6.63)
Thgaio) 697| 642] 346] 3.24 194 1.37
0 A ddersn | 30| 307| 1.62| 1.52] 090 063
a“,fﬁl;i bl | 022 020] 069] 0.15| 0.05] 0.05
L e A | 0.05] 0.05] 0.03] 0.03] 0.02] 0.02
ﬂ%ﬁ}‘{g ) 0.03] 0.03] 0.03| 002 001 001
g 893 850| 7.08| 6.74| 6.89| 6.68
TlogsHg) 5.85| 5.60| 4.70| 447] 466 4.51
oo desss) 283 265 219| 2.09] 215| 2.08
L 017| 016 012] 0.1 004 0.04
ogﬁ - 005 005 0.04| 0.04] 0.04] 0.04
Trmg) 0.04| 0.04] 0.03 003] 0.01] 0.0l
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Summary

Higgs—+jet production is a promising alternative to
inclusive Higgs production

Main production channel@LHC is gluon fusion
(loop-induced)

Differences for MSSM A and Hgy sizeable

Large effects from virtual squarks

Large tree-level contributions from b quarks
for M4 < 150 GeV

NLO calculation required




