SUSY precision spectroscopy and

arameter determination at the ILC

STC4 - An MSSM model with a rich spec- The cosmic connection: 7 mass and cross-
trum section
STC4 - for 7-coannihilation model 4 - is a pMSSM model which is allowed by LHC8 data, but still has a very rich Especially in 7-coannihilation scenarios, a precise determination of the 7 sector is essential in order to be able to predict
spectrum of bosinos and sleptons observable at the ILC running at Ecyg from 250 GeV to 1 TeV. the expected relic density with sufficient precision to test whether the ¥V is indeed the dominant Dark Matter constituent.
The figures below shows the production cross-section and decay modes of sparticles that can be produced at the ILC. With the ILC at Ecyg = 500 GeV, the 71 mass can be determined to 200 MeV, and the 75 mass to 5 GeV from the
endpoint of the 7-jet energy spectrum. Production cross section for both these modes can be determined at the level
of 4%
_ > By using all available collider observables to determine the SUSY parameters, one can predict the relic density based on
2 700 - STCA 2 480 the assumption that the %! is the only contribution to Dark Matter.
© ; — 3 2 e This was studied by the Fittino group in a similar model, in particular the X! and 7 properties were identical to STC4.
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The first channel to manifest itself at the ILC depends on the
assumed running scenario. If the ILC starts out as a Higgs factory
at B, = 250 GeV, then e"e” —7 7 and ¥!x;~ would be the

s>

0 7= 5 GeV

first observable channels. a o s
As soon as the centre-of-mass energy is raised past the pair pro- , el & 1 T pOIarlsatlon a nd m le ng
duction threshold for right-handed sleptons, in STC4 when Ecyg = 0, MR bl oL 2 ¥ AL S N
270 GeV, the e"e™ + missing 4-momentum signature would see a Spiromenimi(ee i) an d n atu re
striking signal within a few days: Xl
SUSY in a week. - N L
The polarisation of 7-leptons from the 7, decay, which gives access to the
71 and ¥! mixing - gauginos conserve chirality, higgsinos flips it - can be
measured with an accuracy better than 10%, eg. from 7 — 7", decays. = F :
~ from decays to p-mesons (7 — ptv. — 7w 7V;). In this case, the observ- %0.025;— E
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ILC at full speed: The [} Cascade decays and

200 *
The largest contributions to the di-muon + missing 4-momentum at FEcp =500 GeV signature comes from i and 7y j
g g g H 17
decays, [t; can also be studied in detail. Here we show zooms into the muon energy spectrum at the kinematic edge I t t t' z :
regions for [i; after dedicated selection. From the edge positions, the fi; mass can be determined to 400 MeV s ep On recons ruc lon - PO
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