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1. CLIC and the ILD detector 2. Signal and background
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Motivation for the measurement: Simulation: . | i i #
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- Measurenllent .of the Hl%gs branchlng ratios and - ILD detector for CLIC is fully simulated . _ -
consequently Higgs couplings prov1de.str0ng test _ Realistic CLIC beam spectrum is taken o7 e e v,
for the Standard Model and the physics beyond into account
(2DHM, Little Higgs models or Com})c?sneness) - Unpolarized beams are considered Preselection : ) -Signal signature: two muons and missing energy
K Challenge of the rare decay H—p'w (78 events - Beam-induced background overlaid K reconstruction of two muons _ppceqq with the same signature like ete —putu v
in 1.5 ab™): in an event d +,,— t irreducible back d
- Excellant p 1dentification required - di-muon invariant mass (105- andayy—u [t vy represeit itreducible backgroun
- Excellant p_ resolution 145) GeV -Processes like e+e_—>u+u_e+e_ and eiy—>u+u_ei
_ Comprehensive background suppression - electron tagging with low-angle electr.on in the final state reduced by
MVA + electron tagging
3. Forward electron tagging and 4 Selection
Bhabha coincidence
- Undetected electron from ete —ptp—ete™ and ety—ptu—et background at very - BDT is trained on all background samples, except eTe —putp~vv
small angles mimic missing energy signature of the signal - Trainig is done on several sensitive observables: Evis, p (uw), p(ul)+p_(u2), 6(uw), cos
- Forward region below ~ 7 deg 1s instrumented with calorimeters to (among others) 0% (uw), Bluw))
tag (high-energy) electron - Classifier output cut-off value (BDT>0.098) 1s selected to minimize relative statistical error
- High level of background from incoherent pairs of the measurement
- Fast simulation by parametrization of background energy deposit as a function of
polar angle - .
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Layer Howk T Preselection efficiency 89% BDT>0.098 Overall signal efficiency 27%
5. Signal extraction and results 6. Conclusion
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Eé 2 i ]ﬁg%: - Measurement of the branching ratio for the rare SM-like Higgs decay into two muons 1s simulated
“ i I l | N 80 at 1.4 CLIC with unpolarized beams. With polarized beams (-80, +30)% the Higgs production is 2.34
op MU ui#+!+hﬂﬂl}4{’q4mhﬁi!-!g-;;:"-' E times higher.
Q0605 THo T o 55730 185 40 T;‘g i50 0= - It 1s shown that measurement of the branching ratio for the Standard Model Higgs decay into two
" muons can be performed with a statistical uncertainty of 38%. The largest contributions to the
measurement uncertainty are the limited statistics of the signal and the presence of signal-like
2240 — - Fully simulated samples of signal and backgrounds.
;%38: m#ﬂ ean - 1909 o;ﬂ background are fitted to extract PDFs , £ th Lo h o : £ th :
i§§f {er +++ ~catsoa% _ Expected shape of data (signal + - Uncertainty of the T o BR(H—pu"w) corresponds to the 16% uncertainty of the Higgs to muon
1208 +++ Hy background) for each Toy MC is fitted coupling.
gg; ~F## ++++ﬂ with f to extract number of signal N - If expected precision of all relevant Higgs couplings 1s taken into account, with the beam
0F e M f=k fo+r (I-k) foo® Ng= k f fodm polarization (-80%) uncertainty of the Higgs to muon coupling 1s 11%.
-10 0 10 20 30 40 50

37N International Conference On High Energy Physics, ICHEP2014, 2-9 July, Valencia, Spain




