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heavy-top effective theory:
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heavy-top effective theory:
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Heavy-top limit:
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Differential

e.g. inclusive H+jet:
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Differential

e.g. inclusive H+jet:
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Differential

e.g. inclusive H+jet:
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Effect of higher

dimensional operators!

J
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Consider extreme case:

* Higgs does not couple to top quark
* sluon-Higgs coupling mediated by A >> My
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Consider extreme case:

* Higgs does not couple to top quark
* sluon-Higgs coupling mediated by A >> My

4 )

:_01 ZAS

\_

measurement of total cross section
= at least one of the C, must be large!

expect very different pt spectrum
RH, Neumann ’13

see also: Banfi, Martin, Sanz ’ 14

Azatov, Paul ’ 14
Grojean, Salvioni, Schlaffer, Weiler ’ 14
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pt-shape for higher operators:
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Rescaling of couplings:
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Rescaling of couplings:
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Effects due to new Higgs bosons:

q W2
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Effects due to new Higgs bosons:
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Effects due to new Higgs bosons:

q o
b 3
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b W,2 b W, 2
¥ small, but: -A- ({rr
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new s-channel contribution!
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Effects due to new Higgs bosons:

q W,z
\\

q MhH

b - b W,
.~ small, but: - -A- {I

. “h,H b “h,H

new s-channel contribution!

[ only for ZH, not WH! ]
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WH vs.

ZH in the SM:
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WH vs. ZH in the SM:
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in SUSY?
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in SUSY?
enhancement

by tanf8

gy 6
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Squarks!?
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Squarks!?
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consider ratio: OwH/O7zH
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consider ratio: OwnH/O7H

e very weak dependence on PDFs

* very weak dependence on s
* reduced experimental uncertainties
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| 2HDM typeIl
tan 8 =1
tg, = 125 GeV
Ly = 200 GeV
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see also:

consider ratio: Own/OzH

e very weak dependence on PDFs
* very weak dependence on s
* reduced experimental uncertainties
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can interfere distructively (gluophobic Higgs)
Djouadi '98
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e SusHi s

« Changelog SUSH I ——
o Manual .,-—’M

« Examples . }

» Contact

o —

peedvam Bl L 10gs production in the MSSMean® the ARDM.

-

— =~
Download

¥ Follow @sushidphysics

Version 1.4.1 (05.11.2014) is available here: Download

Manual for Version 1.4.1

After providing the corresponding links in the Makefile, we recommend for

fans of the MSSM:

to link SusHi to FeynHiggs (FH) by "./configure; make predef=FH"!

to link SusHi to HiggsBounds/HiggsSignals+FH by "./configure; make predef=HB" or "HS"!

fans of the 2HDM:
to link SusHi to 2HDMC by "./configure; make predef=2HDMC"!

More features/add-ons to SusHi:

« New code MoRe-SusHi for analytically resummed
transverse momentum distributions!

- . a— . - mae e om s e
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e SusHi

o Changelog
e Manual
o Examples
» Contact , _
« Download 2 . : . |
. Higas. proe artinn o in tha NMCCN/ {-he

PVoReSusHl el e full MSSM @ NLO N

Download * SM @ NNLO

. . e 2HDM

Follow @sushidp cs
* bbh

Version 1.4.1 (05.11

Manual for Version 1 ® various ren. schemes
After providing the c

fans of the MSSM: * link to FeynHiggs

to link SusHi to Feyr

tolink SusHito Higgl @ |ink to LHAPDF HB" or "HS"!
fans of the 2HDM:

to link SusHi to 2HD]| ® |mk to ZHDMC

More features/add-o| ® .

RH, Liebler, Mantler ’12

« New code MoF )
transverse momentum distributions!

- . - . - . - mae e om s e
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Oyt [PD], light-stop scenario
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agsa/cgg , light-stop scenario og;a/cq light-stop scarlo

tan B
tan B
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squark effects:
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Transverse momentum distribution:

small pT region: factorization for pt>mp !
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Transverse momentum:
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do
/ dp7 {d—z} = [Otot)to.
pT f.o.+1.a.

Bozzi, Catani, de Florian, Grazzini ‘14
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do
/dp?r {d—g] = [Utot]f.o.
pT f.o.+1.a.

Bozzi, Catani, de Florian, Grazzini ‘14

may lead to
dO'/de * dO-/dPT‘ﬁxed order at |al"ge PT
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“New” production modes:

LHC HIGGS XS WG 2013
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“New” production modes:
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“New” production modes:
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Total cross section:
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pt distribution at NNLO+NNLL in 5FS:

0.018
0.016
0.014
0.012

0.01
0.008
0.006
0.004

0.002 -

do/dp} [pb/GeV]

LHC@8 TeV

my; = 125.6 GeV

Ho = my

Q, =my / 4
NLO+NLL
NNLO+NNLL

0 10 20 30 40 50

pr [GeV]

60 70 &0

\O
-

RH, Tripathi, Wiesemann ’ 1 4

Monday, November 10, 2014



do/in [pb] =1b-jet

| bbH@LHC 13TeV ~ —— 4FS HW++ NLO+PS-
o | My=125Gev e 4FS PY8 NLO+PS
10 3 v T 5FS HW++ NLO+PS7
; T —e 5FS PY8 NLO+PS ]
3| ' 4FS vs. 5FS
10 & :
z %l
104 L g
:
1.6 F
1.4 i,
12F e
i
0.8
0.6 E:
04
1.6 E
14 F
1.2 f=m
g ;J" -
0.8 F— -
0.6 B2y 3
e - il el I R S R R Bl R BB i Rl (i
0O 20 40 60 80 100 120 140 160 180 200

pr(H) [GeV]

M. Wiesemann?, R. Frederix?, S. Frixione®, V. Hirschi¢, F. Maltoni?, P. Torrielli’

2014

Monday, November 10, 2014



4FS vs. 5FS
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Figure 15: Rapidity of the hardest (left panel) and second-hardest (right panel) B hadron,
in the 4FS and 5FS at the NLO+PS accuracy, as predicted by HERWIG++ and PYTHIAS.
All histograms have been normalised so that their integrals are equal to one.
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Conclusions

* SM results often allow trivial estimate of BSM effects
* dedicated BSM cross section predictions
require fast and flexible tools
=¥ SusHi for gluon fusion for SUSY
* Higgs Strahlung: high potential due to WH vs. ZH
* 4FS vs. 5FS (6FS??) may become very relevant
* very promising: differential quantities
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