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Mono-X DM searches at the LHC Run-Il

LHC DMWG 1507.00966
® employing simplified DM " s el
models (cf. EFT at Run-I).
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| -min MadGraph5 aMC@NLO tutorial

! /bin/mg5 aMC § = Start the MG5_aMC shell
{>import model DMsimp s spinl § = Import the model
f>generate p p > xd xd~ j [QCD] } < Generate the process

} >output i = Write the code (including html)
{>launch ~ § <@ Generate the LO/NLO events

...............

param_card.dat run_card.dat

#.“““““‘...“"...‘..“‘.““““"‘.““‘.“““‘..‘..“‘.““O“

= Xp ,ﬂ(gXD + gXD ILGR LGN # Collider type and energy

#“.““‘.“....‘.“‘...."......“.....‘...‘..‘.“..“‘..“.“...‘...‘

Block Minputs C

1 0.000000e+00 # gVXc )Y<D )
1 ’ ' . = =
2 1.000000e+00 # gVXd FRSTIEDIE [q; u(8qy + 8y ,s)qj] Y: - Qo 5 i T st
o 9. I prrrr———— 6500 = ebeaml ! beam 1 energy in GeV
2.500000e-01 # gVdll REREERRRERRRRRBBBRBRERIRE ot 40443420

6500 = ebeam2 ! beam 2 energy in GeV
S00000e-01 # gVull ## INF(RHATI(N FOR MASS

#.O.‘.“.‘........“‘...‘....‘..O.‘...“‘...“‘.‘O.‘...“....“..‘.‘...
SO0000e-01 # QVA22 HEFEHEEHEEHEEIEEIREIEIRES

# PDF choice: this automatically fixes also alpha_s(MZ) and its evol.
. S500000e-01 # gVu2Z2 Block mass

. 500000e-01 # gvd33 6 1.720000e+02 # MT

. 500000e-01 # gVu33 15 1.777000e+00 # MTA
.000000e+00 # gAdll 23 9.118760e+01 # MZ
.000000e+00 # gAull 25 1.250000e+02 # MH
.000000e+00 # gAd22 51 1.000000e+01 # MXc

. 000000e+00 # gAu22 52 1.000000e+01 # MXd
.000000e+00 # gAd33 5SS 1.000000e+03 # MY1

. 000000e+00 # gAu33 S000001 1.000000e+01 # MXr

#.‘..‘.‘..O.‘.....‘.‘.....‘..‘.......‘..........0.0.‘.‘..‘O..“....0.0.

nn23nlo = pdlabel ! PDF set

230000 = lhaid | if pdlabel=lhapdf, this is the lhapdf number
#‘....‘...‘.‘....‘“‘....‘..‘...“.‘..‘.....‘.‘“““..‘O..““..“‘...
# Include the NLO Monte Carlo subtr. terms for the following parton

# shower (HERWIG6 | HERWIGPP | PYTHIAGQ | PYTHIAGPT | PYTHIAS)

# WARNING: PYTHIAGPT works only for processes without FSRI!!!

#.‘........O‘...‘O““....“‘..‘......“‘..‘.‘..‘.O‘.“‘.....“........

HERWIG6 = parton_shower
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Importance of NLO corrections
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* strong dependence on the mass spectrum and the kinematical regions.
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CMS found a 750GeV spin-2 resonance ?!

CMS PAS EXO-15-004

CMS Preliminary 261" (13 TeV) + 19.7 5" (8 TeV)
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The Randall-Sundrum (RS)  6F
effective coupling

K = /8mtk/mp;

Ops(13 TeV)-BR _ (ib)

Figure 11: Likelihood scan for the cross section corresponding to the largest excess in the com-
bined analysis of the 8 and 13 TeV datasets. The 8 TeV results are scaled by the expected ratio of
cross sections predicted for an RS graviton resonance.
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Abstract Fortran subroutines to calculate helicity ampli-
tudes with massive spin-2 particles (massive gravitons),
which couple to the standard model particles via the en-
ergy momentum tensor, are added to the HELAS (HELicity
Amplitude Subroutines) library. They are coded in such a
way that arbitrary scattering amplitudes with one graviton
production and its decays can be generated automatically by
MadGraph and MadEvent, after slight modifications. All
the codes have been tested carefully by making use of the
invariance of the helicity amplitudes under the gauge and
general coordinate transformations.

1 Introduction

7 14

In both classes of extra dimension models, there ap-
pear Kaluza-Klein (KK) towers of massive spin-2 gravitons,
which can interact with the standard model (SM) fields. The
effective interaction Lagrangian is given by [6, 7]

1

Eint = -

) TR (1)
n

where T™®V js the 7i-th graviton KK modes, and A is the
relevant coupling scale. In the ADD model we have

A =Mp = Mp /81 ~2.4 x 10'® GeV, (2)

where Mp, is the 4-dimensional reduced Planck scale, and
in the RS model
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Diphoton excess

in phenomenological spin-2 resonance scenarios
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1601.05729 (21 Jan 2016) with A. Martini (UC Louvain) and D. Sengupta (LPSC)

energy-momentum tensor sp|n -2 particle

Log = —é@T:}i +¢ @ )] XW

non-universal coupllng parameters
theory scale parameter

(=10TeV in this study)

FeynRules HC model: http://feynrules.irmp.ucl.ac.be/wiki/HiggsCharacterisation
MadGraph5 aMC@NLO: https://launchpad.net/mg5amcnlo
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diphoton excess vs. dijet constraint (I)

olpp—X,) [pb]; K, =0

|I: kg # 0, kg =0 (gluon dominant scenario)l
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diphoton excess vs. dijet constraint (ll)

a(pp—X,) [pb]; K, = 0
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‘ II: kg =0, kg #0 (quark dominant scena,rio)‘

oga(pp = Xo = 7Y, Ji)i kg =0
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gg vs. qq in diphoton events

universal
coupling
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Arbitrary Units

Arbitrary Units
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‘III: Kg, kg # 0 (mixed scenario)‘
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