In search of Super Charm
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Supersymmetry Super Charm

e Supersymmetry is an extension to e Here, we search for the partner c
the standard model (SM) of par- of the charm quark (¢) known as P i : ;
ticle physics, predicting that each ‘scalar charm’, ‘scharm’ or (infor- €._- X1
SM particle has a ‘superpartner’ mally) ‘super charm’ -
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e This extgnsmn helps Solve various o If they exist, scharms will be pro- D ’ :

outstanding questions in particle : : :
, duced in pairs, and each quickly de-
physics, such as the nature of dark C

cay to a charm quark and a ‘neu-
tralino’ - an invisible SUSY particle
that might explain dark matter

matter, the low value of the Higgs
boson mass and the unification of 3
of the 4 fundemental forces

Signature: two high-momentum c-
jets (from c-quarks), and large miss-
ing transverse momentum (E3™ )

e Tracking information input to neu-

E ral network (algorithm trained to
g distinguish ¢ from b and light)
Primary VTX — Q
. o 9:4/ e Gives probabilities P, Py, Plight
~p-hadron rd VT
» VT;N ;%O e Cuts in 2D plane: distinguish c jets
e S Smulation from both b and light (u,d,s, g) jets
http://acfahep.kek. jp/acfareport/node35.html vVs=8TeV R e Plot description: each jet falls some-
jet where on (P./ B, Pe/Pp) plane.
_ N . py > 20 GeV e c/Llight, £¢/4b
e b-hadrons fly ~ mm before decaying n| < 2.5 At this point, pixel colour value
e Reconstructed tracks can reveal JetFitterCharm S is incremented by (R.G,B) for jet

these secondary decay vertices flavour = (b, ¢, light)

e h)-jets at bottom, light jets at top
left, c-jets at top right, comination
in middle (white region)

e ‘Light’ jets (from u, d, s quarks and
gluons) do not have these features

e Patterns due to discrete inputs (e.g.
number of vertices with > 2 tracks)

e c-jets are an intermediate, since
c-hadrons fly a measurable but
smaller distance than b-hadrons and —4 —2 0 2 4 e Performance: . ~ 17%, g, ~ 12%,
b-hadrons decay via c-hadrons Distribution of tagging algorithm outputs log(Pc / Plight) Elight ~ 0. Y%,

for ¢, b and light jets in ¢¢ simulation

Selection and Results
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e Use kinematic variables mc (plotted) and
Mmee to exploit topology of signal
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e Measure backgrounds in dedicated regions,
and extrapolate to search regions with sim- VAl A A
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ulated events m. [GeV]
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