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The LHC experiments have analyzed the 7 and 8 TeV LHC dataeimthin Higgs production
and decay modes. Current analyses show a near degeneraeyrigldtive sign of thédtt and
HWW couplings. In order to remove this degeneracy and stromghgtcain these couplings we
have consider single top production in association with ggliin thet-channel. This process
can be very sensitive to both the magnitude and the sign ohastemdard top-Higgs coupling.
We show that at 8 TeV center of mass energy and 50 fistegrated luminosity the combination
of diphoton and multi-lepton signatures, originating frdifferent combinations of the top and
Higgs decay modes, can be a potential probe to constraigepartion of the negative top-Higgs
coupling space presently allowed by the ATLAS and CMS glditsl
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1. Introduction

The discovery of a Higgs-like resonance at the LHIC [1] has startedngwephase in the ex-
perimental exploration of the electroweak symmetry-breaking (EWSB) méxhaf the standard
model (SM). The observed resonance is, within present experimerdes,evell compatible with
the minimal structure of a Higgs sector. However, it is important to pin down dpesties and
couplings with other SM patrticles. With the present moderate statistics collectehd 8 TeV &

25 fb~1 per experiment), where the main analyses are based ¢t theyy, ZZ*, WW* signatures,
global fits for the Higgs-like particle couplings are made under simplifiednagsons [2,[B] and
show a near degeneracy in the relative sign oHitieandHW W couplings.

To remove this degeneracy, we have analyzeannel single top production in association
with a Higgs assuminganiversalscale facto€Cs (either positive or negative) for the Higgs Yukawa
couplings to all fermion specief Yi = C¢ YPM (whereYPM is the SM Yukawa coupling) and a
universal(according to custodial symmetry) coupling scale fa€prto W andZ bosonsCy =
gHvv/gENy - This channel is highly sensitive to the relative sign of lteé andHWW couplings.

In fact, in the SM there is a strong destructive interference between thdiagoams shown in
figure[]. The content of this presentation is based on the referdhd@s [4
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Figure 1: Feynman diagrams for the t-channel single top producti@sgociation with a Higgs.

2. Results

The potential of thgp p— td H in the context of the LHC has been exploited in various search
channels, depending on the possible combinations of various decay ofdkde$liggs and the top.
Figure[? shows the enhancement in the production cross-section andsigrihéstrength (defined
as the product of the cross-section times the branching function ofateéspehannels) for a wide
range of values df; (assumingsy, = 1). The final state considered arg2b+ 3j, 2y+b+ ¢+ j,
CE0F +b+3), 47676 +b+ jand( (T +b+ j, where the last but one represents the two same
sign same flavor leptons with the third one having different flavor and thefesrepresents/3
signal complementary to the former one. We have also studied the potentigh&dgrbunds and
prescribed some cuts based on the kinematics of the signal[[sHe [4,H&)LHT reach of the
combined search channels have been shown in flgure 3.

3. Conclusion

We have shown that a combined search channels can potentially excl@@ethEregion (as-
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Figure 2: Cross-section and signal strength for difference Higgaigecodes at the LHC.
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Figure 3: The 95% exclusion plot in théSy,Cs) plane with the currently allowed parameter regions by the
ATLAS and CMS experiments, in the univer&yl scaling assumption with 50 f of LHC data at 8 TeV.

suming universaCs scaling) at 8 TeV center of mass energy and 50 fof integrated luminosity.
The corresponding significance can be more thaa t&his region.
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