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ABSTRACT
The analysis of the ratio of branching ratio R =BR(H" — r’v)/ BR(H' - tE) of charged Higgs boson decays as a discriminant quantity between sup ic and ip ic models is p d. A detailed study of the
quark mass quantum corrections on this ratio, in the effective Lagrangian approach, revealed large deviations from the Standard Model values for several supersy. ic p i Sor of the ratio R

through the analysis of signal and background for the charged Higgs production process gb— > tbH *

integrated luminosity of 300 fb™} the LHC can discriminate between models for any scenario with tan /3 >30.

in the context of ATLAS has been done. We found that, with a ~ 12—-14% accuracy for
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gation of the cbsenable ratio & =
R
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s many-fold

® The discovery of a charged Higgs boson will be a
clear evidence of physics Bayond the SM

= The associabed production of H™ with a top (pp —+
HYT 4 X) s rolovand at large tan i

# The ratio receives large SUSY comections at large
due to Awr, and Awey
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At w75 YA
A signpmnp - L (34 20 A

® Whis the SUSY radialive elfects m;gnr be difficult to
discern in f s
thay will apnenr neatly in lhe 1ela|nn
E alpp —+ Hi+X
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» Sources of uncenainty fram the production process
(parton luminosity, unknown QCD comections) can-
cel in the ratio
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Signal and background cross-sections
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» Batore cuts tos for backg largest

than for signal

» We lound that the efiiciences of culs is ~ 1% for the
signal but ~ 107" for backgrounds
= After cuts the number of signals events is much
Rarger than backgrounds

- Sgnn.] ane hlgn enough to consider f{* — Tvasa
+ " for the f* d v at large tan 1
=« After the analysis # turns out that despite the small

beanching ratio BR(H* — t¥v), the t-lepton pro-
vides an efficient trigger to cbserve this channel

Ge ratio HY — v/HT — ;5|\

. sactons
# Uncertaintes in the tranching smtos
® H' — th backround uncertainy
(Assuming backgreund sube achion mathod)
# Scale uncertinties on jal and lepion snergies. | and

Experimantal datermination of the ratia fer 3007~ and

tanfh = 50

Signals after cuts TV /th [174/2100 = 0.08 | 96

Signals (corracted) Tv/rh 018
Systematics unc -~ 9%
Total unc. 2%
Theary {without SUSY] | 0.18 T os

in the ratio are by
«of the background shape and rate under /{ © — 1l
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The simulation shows that the ratlo can be measured
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/ Experimental analysis| \

= Simulaton for measurements of this ratio through the
analysis of the H™ produchnn process using the two-
body producti

KA Assamigan et o, EPJGnect C4 2002} 9, hop gh200121

b HYT: HT b
H" 5w
- We et the (—quark decary through the standard ¢ —+ W b

» We use

- Taueln = e e T-leplon decays

- Topfes = kor some background procass wilh a custom inles-
ince o Pythia

« ATLEAST = for the defector simulation

- Hascay = for 1ha branching raie of Higgs boson decays

Y
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Experimental signature of 1he producton chanmeds under iMvstga-
son iy

jfir = raquired to decoy hadranicaly
=1 — vl = dacay leponically 1o previce the trigger (1= ¢ i)
- Tiigger: 1 isolated lepton (p} > 20GeV. pff > 8GeV)

3 btagged jets [ p = I0GEV),

= 2light juts (py > 300eV)

» Background: Lage backgrounds ot hadion callders
had come fram . production with

Comisnatorial and Lavge krecucitia (7 backg cund

» Assume M * is discovered in |/

N

2 50,y

with an accuracy of a ~ 12 - 14% for tan b o,
{il’ljt:c\' al an integrated luminosity of 00k

» We usa the my. consiraint o improve the reconstrse-

| Impact of the SUSY radiative corrections

1. By changing the value of the Yukawa coupling they

_ BR{HTTv)
change the value of the observable R = B

2. SUSY comections can change the vakie of the pro-
duction cross-section afpp — N7+ X)
A Bokyaery o1 o, hep p/VEERIGES3, DG, 0105053

Preduction (a3 snhancement supgsession bctons
o the T and the b channals
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[ amygond approximaton) be kept.
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Theas cormectons can ba e possive [.muung the

e negative

sonis:  ppigh) —+ HOF - (T o Tivi b

» Signal: gh —» HTF
- H™ —+ TV and 1 decaying hadvonically 1
- Trigger: We search for 1 hadrorss T jot { p} > 30GeV),
1 b-tagged jet { o} = 300V},
= 2light jats { pf > 30GeV)

® Background: backgrounds are considered
- Top-pair production with the 1V * decaying info Tv.

= W* — ¢ associated production

% Good signal reconstruction
# Background free enviroment

N and M mass Reconstruction \

* | combinations such tat

8. U8 sy concad 1T o angfidioa componint ol the
neutring momaentum in ik *

* Kuap the best two fap quarks candidates that minimize

* The ramaining ii-ps! con be paired wit sther | 1o gie twa 1,
Use smy measurement fram 1 © — T 1o select the best candi-

purrriEEd
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~ Even with sy consfraind. some erecucitie combinatorial notse
st appear
E> - iy conswan reshapes the background E>

BRIHT —1"V]
/ R = SR )
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- The valus of ¥ oy depends on miy: through kinematical tactors
anct 1he epandance 15 waak far .

00 GeV

sanp
» Radiative SUSY effects are visible a1 the LHC at a large
significance
- i ios can easiy be
1 will be mare difficult to establish

=300-500GeV  and an

@ground Suppression \

® Harder T jets in signal compared to backgrounds

tan B = SO,WIH.

0402212, hep-ph

® High cut on prr of the T—jet: ¢

« Small azimuthal opening angle A batween the -jet
and the missing transverse momentum gy =

We have the cut

» Transverse mass of TV iy = Tl {40]]
We use a final cut (] for the calkulations
of the signal-to-background ratios and for the signal
significances.

For an inegrated luminosity of 30/

Signal and background cross-sections,
Efficiencies and Significances

Far intagrated Leninouty and
ox ik iR
| Evers 26389 X
| Evanis after cuts | T84 55688
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» Production rates for background are largest than for
signal before cuts

® The miys constraint reshapes the backgrounds and
in doing so the signal significance is nat improved

» Even with - constraint, difficult to observe 1™ in
this channel above ~ 400GeV

» For masses above iy, ~400GeV the signal signif-
icance can be enhanced by using the kinematics of
the three-body production process gy — H ™l
A Beyaey ot 3 Fop o 0210250, 0908063

%+ It also provides a measurement of the sign of i pa
i - =

5 Mo o hep-pr AP, SRR

Knowledge of background shape and rate necessary!
/ [CONCLUSIONS] \
» We propose the measurement of the ratio
* Thaaretically clean cbservable
= Affected by MSSM quantum contributions that do
not decouple even in the heavy SUSY mass limi

SUSY corrections of the i and T Yukawa couplings
can be determined from this ratio.

= The determination of the sign of jr can be made with
a ~ |4% measurement of this ratia for tan i > 30,

Simulation for measurement of this ratio have been
done

A2
tan i =
luminasity of 300 b

14% measurement can be achived for

50, iy, 300 — 500 CGeV at an integrated
1

» We have quantitatively shown that an LHC measure-
the

mant of ¥ can give clear evidence for, of agai
K ISY nature of charged Higgs bosons /




