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Generic implementation of t-channel DM

Diagrams from Benjamin’s talk
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Mediator pair-production has 3 separate contributions @NLO: t-channel and QCD
contributions, LO interferences


https://indico.cern.ch/event/900402/

Present focus: S3D_uR model restrictions
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LO Studies for S3D_uR

As a preliminary study, focussed on cross-section scans with the conditions:

e Lambda=1, M, <M, Grid scan with
o M, =200-600, 800, 1000, 1200 GeV
o M, =300 -2000 GeV

e Processes considered:
o XX
o XY
o YY
m t-channel contribution
m QCD contribution



XX@LO Cross-section scan
Cross-section scan XX@LO [pb]
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XY@LO Cross-section scan
Cross-section scan XY@LO [pb]
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YY®LO Cross-section scan
Cross-section scan YY@LO QCD contribution [pb]
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YY®@LO Cross-section scan
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NLO Studies of S3D_uR

e ﬁ - e .
' resonant

e—--*-L X

Overlap with

e YY@LOwithresonantY — Xqgdecay
e XY @NLO (real emission)

Resonances must be carefully subtracted

LO interferences needed to be considered to scale
the amplitudes

Cross-section scans with the conditions: | ® Proc)e&ses considered:
O
e Lambda=1,M, <M.,:Grid scan with o XY
o M, =100,250, 500 GeV —lp © YY

o M, =500 -2000 GeV (in steps of
500 GeV)

m t-channel contribution
m QCD contribution
m LOinterferences




XX@NLO Cross-section scan

Mass of Mediator, M_y [GeV]

Cross-section scan XX@NLO [pb]
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XY@NLO Cross-section scan
Cross-section scan XY @NLO [pb]
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YY@NLO Cross-section scan
Cross-section scan YY@NLO QCD contribution [pb]
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YY@NLO Cross-section scan

Cross-section scan YY@NLO t-channel contribution [pb]
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YY@NLO Cross-section scan

Cross-section scan YY@NLO LO interferences [pb] (all negative values)
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e Increasing the value of M, decreases the cross section
e Tested over avast range of masses

Next Steps?
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