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THE CHARGED HIGGS IN HADRONIC DECAYSWITH THE ATLAS DETECTORKétévi Adiklè AssamaganHampton University, Hampton, VA 23668, USA(Re
eived De
ember 16, 1999)The possibility of dete
ting the 
harged Higgs through its hadroni
 de-
ay modes, using the ATLAS dete
tor at the LHC is presented in this paper.Cal
ulations are 
arried out in the 
ontext of the Minimal Supersymmetri
Standard Model with the assumption that the mass s
ale of supersymmet-ri
 partners of ordinary matter is above the 
harged Higgs mass. For the
harged Higgs mass below the top quark mass, the de
ay H� ! 
�s 
an beused to determine the mass of the 
harged Higgs assuming it is dis
overedthrough other 
hannels, for instan
e H� ! ��, by observing the ex
ess of �produ
tion over the Standard Model predi
tion. Above the top quark mass,the 
harged Higgs 
an be dete
ted through H� ! t b up to 400 GeV=
2 forlow or high tan� (< 2, or > 20).PACS numbers: 14.80.Bn 1. Introdu
tionThe Minimal Supersymmetri
 Standard Model (MSSM) predi
ts �vephysi
al states in the Higgs se
tor [1℄. Two of these are 
harged 
onjugatesof ea
h other (H�), the rest are neutral (h0, H0, and A0). At tree level,all Higgs parti
le masses and 
ouplings are determined by two parameters,generally taken as mA, the mass of the CP-odd neutral Higgs A0, and tan�,the ratio of the va
uum expe
tation values of the Higgs doublets. Radiative
orre
tions to the masses and the 
ouplings have been a

ounted for in thepresent studies up to two-loop 
al
ulations. A 
entral value of 175 GeV=
2was used for the top-quark mass.In a model independent way, LEP2 has set lower limits on the mass ofthe 
harged Higgs boson, mH� (74 GeV=
2) for any tan � [2℄. CDF and DØ(863)



864 K.A. Assamagansear
hed for H� in top de
ays using p�p ! t�t, with at least one of the top-quarks de
aying via t! H�b [3,4℄: a dire
t sear
h of H� through the de
ayH� ! �� was 
arried out at high tan � (> 10), while at low tan� (< 1), dueto large QCD ba
kground, an indire
t sear
h for the rea
tion H� ! 
�s wasperformed. These sear
hes ex
luded the low (< 1) and high (> 40) tan�regions almost up to the top quark mass [3℄. DØ performed a disappearan
esear
h 
onsidering all the fermioni
 de
ay modes of the 
harged Higgs andimproved upon previous limits in the (mH�; tan �) parameter spa
e [5℄.In the study des
ribed herein, the 
harged Higgs dis
overy potential ofthe ATLAS dete
tor in the (mA, tan �) parameter spa
e has been inves-tigated using the ATLFAST [6℄ and PYTHIA 5.7 [7℄ simulation pa
kages.This is a parti
le-level simulation performed at ps = 14 TeV, but with thedete
tor resolutions and e�
ien
ies parametrized from full dete
tor simula-tions. The dis
overy potential of two de
ay 
hannels have been studied indetail as a fun
tion mA and tan �, namely H� ! 
�s (mH� < mt � mb)and H� ! tb (mH� > mt +mb). For ea
h of these 
hannels, the relevantba
kground pro
esses were also evaluated.In the following se
tions, we present the details of our analysis ofH+!
�sand of H� ! tb. Unless otherwise spe
i�ed, the results shown here 
orre-spond to an integrated luminosity of 30 fb�1 for whi
h we assume a b-tagginge�
ien
y of 0.6 and a lepton dete
tion e�
ien
y of 0.9.2. Bran
hing ratiosIn the present study, we have assumed that the mass s
ale of supersym-metri
 partners of ordinary matter is above mH� so that H� de
ays into thesupersymmetri
 partners are forbidden [8℄. The 
harged Higgs has severalde
ay 
hannels, two dominant ones being H� ! tb and H� ! ��. Figure 1summarizes the bran
hing ratios of the four de
ay modes relevant to ouranalysis as a fun
tion mH� and for di�erent values of tan�. The data of�gure 1 are obtained from the HDECAY 
ode [9℄. For low tan � values, andmass below the top-quark mass, four 
hannels have relatively high bran
hingratios; above the top-quark mass, the de
ay H� ! tb dominates. For highvalues of tan�, and mass below the top-quark mass, the 
harged Higgs de-
ays predominantly into the � lepton; above, only the � de
ays and H� ! tbhave signi�
ant bran
hing ratios.
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mH+ (GeV/c2)Fig. 1. The bran
hing ratios of H� de
ays as a fun
tion of mH� and for di�erentvalues of tan�. Only the relevant de
ay modes are shown here. The two mostdominant de
ay 
hannels over most of the range are H� ! �� and H� ! tb.3. Cross-se
tionsThe sear
h strategy is based on the H� produ
tion through the de
ayof the top quark, i.e., t ! H�b for mH� < mt � mb. t�t produ
tion isrequired with one of the tops de
aying into the 
harged Higgs and the otherde
aying leptoni
ally to provide the experimental trigger. The rate of the t�tprodu
tion with one of the tops de
aying leptoni
ally is � 228 pb (assuming590 pb for in
lusive t�t produ
tion). If the MSSM 
harged Higgs exists, thet�t produ
tion rate, with both t ! Wb de
ays is redu
ed. For instan
e, fortan � = 1:5 and one top de
aying leptoni
ally, the expe
ted rates are 170 pband 90 pb formH� = 110 and 130 GeV=
2 respe
tively. If su
h a substantialredu
tion of the expe
ted t�t 
ross-se
tion 
an be observed, it 
ould indi
atethe existen
e of the 
harged Higgs below the top-quark mass. The expe
tedsignal rates are shown in Table I as a fun
tion mH� for tan� = 1:5.Above mt + mb, we 
onsidered the single H� produ
tion through thepro
ess gb ! tH� followed by the H� ! tb de
ay. In this pro
ess, the
harged Higgs is produ
ed in asso
iation with a top quark. The �nal state



866 K.A. Assamagan TABLE IThe expe
ted rates (� � BR), for the signal t�t ! bH�Wb with H� ! 
�s(tan� = 1:5), and the t�t ba
kground.mH+ (GeV=
2) Signal rate (pb) Ba
kground rate (pb)110 1.7 170130 0.7 90therefore 
ontains two top quarks, one of whi
h is required to de
ay lepton-i
ally and the other hadroni
ally. The rates for this pro
ess are shown inTable II as a fun
tion of mH� and tan�. TABLE II�� BR(pb) for the signal bg ! Ht ! l�bjjbb and the t�tb + t �tq ba
kground as afun
tion of tan�.Pro
ess mH� tan� = 1:5 tan� = 10 tan� = 30(GeV=
2)bg ! H�t! l�bjjbb 200 3.4 0.4 1.6250 2.0 0.18 1.2300 1.2 0.14 1.0400 0.54 0.08 0.4500 0.3 0.04 0.2t�t! jjbWb (W ! l�) 228 228 228Another produ
tion pro
ess of the 
harged Higgs is gg ! H�tb. Thispro
ess and the gb! H�t pro
ess partially overlap so that when summingboth 
ontributions, 
are must be taken to avoid double 
ounting [10℄. Whenone requires three b-tagged jets � as is the 
ase in this analysis � bothpro
esses will 
ontribute to the total 
ross se
tion. Theoreti
al 
al
ulationsof the total 
ross-se
tion as the sum of the 
ontributions from the 2 ! 3and from the 2! 2 pro
esses are still in progress [11, 12℄.4. The t! bH� ! b
�s 
hannelThe t�t events were generated through the pro
esses q�q (or gg) ! t�t(PYTHIA subpro
esses 81 and 82), with t ! bH+ ! b
�s and �t ! Wb !l�b. The main ba
kground for this pro
ess is just t�t produ
tion with t !Wb! jjb and �t!Wb! l�b. Table I shows the signal rates for tan� = 1:5
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ays : : : 867and di�erent values of mH�. The sele
tion 
onditions were two b-taggedjets (ea
h with pseudo-rapidity j�j < 2:5 and transverse momentum pT >15 GeV=
) and a single isolated lepton (j�j < 2:5, peT > 20 GeV=
 orp�T > 6 GeV=
). For the events that passed the test, the H� mass peakwas sear
hed for in a di-jet re
onstru
ted mass distribution, mjj. The 
om-binatorial ba
kground was redu
ed by applying a b-jet veto and a jet veto,i.e., only the presen
e of 2 additional non b-tagged jets (with j�j < 2:0) wasallowed in addition to the isolated lepton and the two b-tagged jets. Other
uts were also 
onsidered as spe
i�ed in Table III. Figure 2 shows the di-jet mass distributions for the signal and the ba
kground for an integratedluminosity of 30 fb�1. The expe
ted sensitivities as a fun
tion of the 
utsapplied are shown in Table III for a mass window of jmjj �mH�j < 2�jj(�jj = 12 GeV=
2 is obtained from a Gaussian �t to the distribution of�gure 2, top panel).In summary, assuming the 
harged Higgs is dete
ted through H� ! ��,by observing the ex
ess of � produ
tion over the Standard Model predi
tion,
H+→cs, mH+ = 130 GeV, tanβ=1.5
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onstru
ted mass distribution for the signal events,t�t ! bH+Wb (W ! l�) and H� ! 
�s. After applying jet veto on the thirdjet, the H� mass peak 
an be seen in the mjj distribution. The bottom panel isthe mjj distribution for the t�t ba
kground events.



868 K.A. Assamagan TABLE IIIThe estimated number of 
ounts within the mass window of 130�24GeV=
2 for lowluminosity operation and for the spe
i�ed 
uts. C0 = one lepton �2b-jets �b-jet veto,C1 = C0 � jet veto, C2 = C0 � j�j < 5, C3 = C2 � jet veto, C4 = C0 � j�j < 2,C5 = C4 � jet veto, C6 = C0 � pT > 30 GeV, and C7 = C6 � jet veto.Cuts C0 C1 C2 C3 C4 C5 C6 C7Signal (� 102) 7.0 2.7 7.0 2.7 6.8 4.3 7.3 2.9Ba
kground (� 104) 3.4 0.5 3.4 0.5 2.8 0.9 3.1 0.5S=B (%) 2.1 5.4 2.1 5.4 2.4 4.8 2.4 5.8S=pB 3.8 3.8 3.8 4.0 4.0 4.5 4.1 4.1TABLE IVThe expe
ted number of events for H� ! 
�s within the mass window of mH� �24 GeV=
2 for an integrated luminosity of 30 fb�1 and for the 
uts C3 and C5spe
i�ed in Table III; tan� = 1:5. C3 C5 mH� (GeV=
2)Signal (� 102) 5.3 8.7 110Ba
kground (� 104) 0.9 1.8S=B (%) 5.9 4.8S=p(B) 5.7 6.5Signal (� 102) 2.7 4.3 130Ba
kground (� 104) 0.5 1.0S=B (%) 6.0 4.5S=p(B) 4.0 4.4it might be possible to use this 
hannel to measuremH�. Table IV shows thesensitivities and �gure 3 the expe
ted signal and ba
kground distribution.
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�s 
hannel, the expe
ted mjj distributions from the signalplus ba
kground (solid) and from the ba
kground (dashed) for mH� = 110 and130 GeV=
2, tan� = 1:5 and for an integrated luminosity of 30 fb�1. The errorsare statisti
al only. 5. The gb! tH� ! t�tb 
hannelWe used ATLFAST to study the possibility of dete
ting the 
harged-Higgs in the mass rangemH� > mt+mb. We have 
onsidered the produ
tionof the 
harged-Higgs through the rea
tion gb! tH� (PYTHIA subpro
ess161) with the 
harged-Higgs de
aying via the 
hannel H� ! tb. Further,we assumed that both top quarks de
ay as follows: t ! Wb, with one ofthe W 's de
aying leptoni
ally (W ! l�, l = e; �) and the other hadroni
ally(W ! jj). The main ba
kground is 
oming from t�tb and t�tq produ
tion(t�t!WWbb! l�jjbb). We studied this 
hannel for several values of mH�and tan � as shown in Table II. To improve the signal to ba
kground ratioand the signal signi�
an
e, the data were analyzed in the following sequen
e:(a) Sear
h for an isolated lepton (an ele
tron or a muon), three b-taggedjets and at least 2 non b-jets. For the lepton, we required peT >20 GeV=
 and p�T > 6 GeV=
. We further required pjT > 30 GeV=
 forall jets, in
luding b-jets. We applied a pseudorapidity 
ut of j�j < 2:5on b-jets.



870 K.A. Assamagan(b) Take the missing transverse momentum as the neutrino transverse mo-mentum and �x the longitudinal 
omponent of the neutrino momen-tum by the W mass 
onstraint. In general, this pro
edure gives twosolutions both of whi
h re
onstru
t the W mass. The event was re-je
ted if this pro
edure did not yield any physi
al solution.(
) We 
onsidered all the possible non-b-jet 
ombinations and demandedthat the invariant masses mjj be 
onsistent with the W mass:jmjj � mW j < 2�jj, where �jj ' 12:5 GeV=
2 is the resolution ofthe mjj distribution (�gure 4). The 4-momenta of the jets whi
h passthe mjj mass 
uts were res
aled to give mjj = mW . The 3 b-jets
an be paired in six di�erent ways with the two W 's to give top quark
andidates. With the possible two solutions from the leptoni
 
hannel,there are up to nine re
onstru
ted top quark masses for ea
h jet�jet
ombination. We retained the pair of top quarks whose masses mjjband ml�b minimize the following:(mjjb �mt)2 + (ml�b �mt)2; (1)(d) Here too, we retain the events satisfying the mass 
ut: jmjjb�mtj < 2�and jml�b � mtj < 2�, where � = 12:5 GeV=
2 from the mjjb andml�b distributions. The 4-momenta of the top quark pairs retainedin (
) were res
aled su
h that mjjb = mt and ml�b = mt. The re-maining b-quark 
an pair with one of the re
onstru
ted top-quarksto give a 
harged Higgs 
andidate. Sin
e there are no 
lear 
riteriato sele
t the right (tb) 
ombination, we retained both 
hoi
es. Thusthe signal events 
ontain a 
ombinatorial ba
kground as shown in �g-ure 5 (keyhad=0) and �gure 6 (keyhad=3). The 
orre
t pairing wouldgive a peak at mH� in the mass distribution as shown in �gure 7(keyhad=3).(e) A �nal 
ut on the transverse momenta of the re
onstru
ted 
hargedHiggs and top 
andidates (80 and 60 GeV=
, respe
tively) was appliedto improve the re
onstru
tion.
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onstru
ted mass distributions ml� , mjj , mjjb and ml�b for the
hannel bg ! Ht! l�bjjbb for mH� = 200 GeV=
2.Table V lists the e�
ien
y of the 
uts (a) through (d) for the signal andthe ba
kground. TABLE VE�
ien
y of the 
uts (a), (b), (
) and (d) for the signal and the ba
kgroundPro
ess mH� (GeV=
2) (a) (b) (
) (d)bg ! Ht! l�bjjbb 200 2.5% 1.9% 1.3% 1.0%300 4.5% 3.4% 2.3% 1.7%400 5.0% 3.6% 2.5% 1.7%500 5.1% 3.6% 2.6% 1.7%t�t! jjbWb (W ! l�) 0.1% 0.1% 0.06% 0.05%To redu
e (or eliminate) the 
ombinatorial ba
kground 
oming from in-
orre
t (tb) pairings, we examined the kinemati
s of the rea
tion
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onstru
ted 
harged-Higgs mass distribution for the signalbg ! H�t! l�bjjbb. Only hard s
attering is 
onsidered here. The 
orre
t pairingof the remaining b-quark to one of the two tops gives a peak at mH� while thein
orre
t pairing gives a broad spe
trum.gb! tH� ! jjl�bbb with the hope of �nding a set of 
uts whi
h will in-
rease the fra
tion of 
orre
t (tb) sele
tions. The 
uts 
onsidered were:� The 
one between the 
harged Higgs and its asso
iated top: in hards
attering, the 
harged Higgs and its asso
iated top are produ
ed ba
kto ba
k. Therefore, one 
an sele
t the 
orre
t H� 
andidate by requir-ing the largest 
one between the 
harged Higgs and its asso
iated top.However, this 
ut is rendered e�e
tively useless by initial state radia-tions.� The 
one between the top and the b-quarks from the de
ay of the
harged Higgs may be required to be the smallest for the sele
tion ofthe 
orre
t H� 
andidate. But then again, this would work only inhard s
attering.
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mH+ (GeV)Fig. 6. The re
onstru
ted 
harged-Higgs mass distribution for the signalbg ! H�t ! l�bjjbb. Initial and �nal state radiations, multi-intera
tions andhadronizations are in
luded. The two possible 
hoi
es of re
onstru
ted mH� areretained with the wrong 
ombination leading to a 
ombinatorial ba
kground fromsignal events.� We also explored other re
onstru
tion pro
edures. For instan
e, in-stead of minimizing for a pair of tops and then re
onstru
ting two
harged Higgs 
andidates, one 
an re
onstru
t all the 
harged Higgs
andidates for ea
h event and retain the one whose top de
ay bestre
onstru
ts mt.Thus far, no set of 
uts nor re
onstru
tion te
hnique have been foundwhi
h unambiguously identify the 
orre
t (tb) from the de
ay of the 
hargedHiggs. The pro
edure des
ribed in this paper is �awed in 2 ways. First, inminimizing for a pair of tops, one might sele
t the wrong W ! jj. Se
ond,the remaining b-jet that is paired to the tops to obtain the H� 
andidates
ould also be the wrong one. Indeed, as 
an be seen from Table VI, ourre
onstru
tion pro
edure is at best 65% e�
ient in re
onstru
ting 
orre
tlythe right top and b-quarks from H� ! tb. The 
orre
tly re
onstru
ted eventwas de�ned as follows:
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mH+ (GeV)Fig. 7. Expe
ted improvement in the re
onstru
tion if the right top and b-quarkswere sele
ted 
orre
tly. In the top left panel, we a

epted both H� 
andidates.In the top right panel, we a

epted the H� having the largest opening angle withthe asso
iated top from gb! H�t. Initial state radiations render this kinemati
al
ut ine�
ient. The bottom left panel is the improvement over the top left panelif the top-quark from the de
ay of the 
harged Higgs were sele
ted 
orre
tly inthe re
onstru
tion. The bottom right panel is the further improvement over thebottom left panel if in addition, the b-jet from the H� de
ay were also sele
ted
orre
tly. The data shown here is for mH� = 300 GeV=
2.� If the 
harged Higgs de
ays leptoni
ally, then the 
harge of the de
aylepton is opposite to that of the 
harged Higgs itself. This was usedto tra
e ba
k the top from H� ! tb.� To identify the 
orre
t b-jet from the same de
ay, we �rst identi�edthe 
orre
t b-quark from the parti
le table (PYTHIA outputs). Thenthe 
orre
t b-jet is that whi
h minimizes the 
one�R =p��2 +��2: (2)
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ays : : : 875� The data of Table V are the fra
tions of the events for whi
h there
onstru
tion pro
edure gets the 
orre
t (tb) 
ombinations obtainedas des
ribed above. TABLE VIE�
ien
y of the re
onstru
tion algorithm for 
orre
tly re
onstru
ted top-quarksand 
harged Higgs after all 
uts in
luding ptT > 60 GeV=
 and pH�T > 80 GeV=
.Keyhad is a swit
h in ATLFAST indi
ating the physi
s pro
ess 
onsidered in thesimulation: keyhad=0 (hard s
attering), keyhad=1 (plus initial state radiations),keyhad=2 (plus �nal state radiations), and keyhad=3 (plus multi-intera
tions andhadronizations). Keyhad 0 1 2 3mH� = 200 GeV=
2 0.87 0.48mH� = 300 0.80 0.62 0.46 0.46mH� = 400 0.89 0.59mH� = 500 0.93 0.65Figure 7 shows the expe
ted improvement in the signal re
onstru
tion ifthe right top-quark and the right b-quark from the 
harged Higgs de
ay wereidenti�ed 
orre
tly with a 100% e�
ien
y, in whi
h 
ase, 86% of the eventsare within a mass window of �2� = �34 GeV=
2 for mH� = 300 GeV=
2.Above mH� = 300 GeV=
2, the redu
ed signal rate and the 
ombi-natorial ba
kground render the observation of this 
hannel di�
ult. Below300 GeV=
2, it is possible to observe a 
lear signature above the ba
kground:�gure 8 shows the expe
ted statisti
al �u
tuations on the data after all the
uts dis
ussed here and for an integrated luminosity of 30 fb�1. The resultsof �gure 8 were obtained by �rst �tting the data to a Gaussian (the sig-nal) and an exponential (the ba
kground) fun
tions. The results of the �twere then smeared with a random Gaussian fun
tion to obtain the expe
tedstatisti
al �u
tuations of the data. Table V shows the expe
ted signal toba
kground ratio and the signi�
an
e for mH� = 200�400 GeV=
2.In summary, we have sear
hed for the possibility of dete
ting the 
hargedHiggs in the mass region above the top mass. We 
onsidered the 
hargedHiggs produ
tion through the rea
tion gb ! H�t with the 
harged Higgsde
aying via H� ! tb. One of the tops de
ays leptoni
ally to trigger theexperiment and the other hadroni
ally. The ba
kground pro
ess 
onsideredfor this rea
tion are t�tb and t�tq produ
tions. The data was analyzed byrequesting 3 b-tagged jets, one isolated lepton and at least 2 additional
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mtb(GeV)Fig. 8. The signal plus ba
kground (solid) and the ba
kground (dashed) distribu-tions for the re
onstru
ted invariant mass mtb of a Higgs mass of 200, 250, 300 and400 GeV=
2, tan� = 1:5 and an integrated luminosity of 30 fb�1. The errors arestatisti
al only.jets. In the leptoni
 
hannel, the missing traverse momentum was taken asthe neutrino transverse momentum and the longitudinal 
omponent of theneutrino momentum was �xed by the W mass 
onstraint. In the hadroni

hannel, all the jet�jet 
ombinations whose invariant masses were 
onsistentwith the W mass were 
onsidered. All the possible top 
andidates werethen re
onstru
ted and a pair of tops was sele
ted based on a 
hi-square
riterion. The remaining b-jet 
ould be paired with either top to produ
e two
harged Higgs 
andidates. We examined the kinemati
s of the produ
tionand the de
ays with the hope of �nding some 
uts whi
h 
ould help sele
tthe 
orre
t 
harged Higgs 
andidate. No su
h 
uts have been found and wewere for
ed to a

ept the two solutions with one leading to a 
ombinatorialba
kground in addition to the physi
s t�tb and t�tq ba
kgrounds. We alsoexplored other re
onstru
tion methods without mu
h su

ess. The 
urrent
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ays : : : 877TABLE VIIExpe
ted resolutions and peak positions for the re
onstru
ted mtb distribu-tions, number of signal and ba
kground events inside �2� mass window, andsignal to ba
kground ratios and signal signi�
an
es for tan� = 1:5 and forhm0i � 2� < mH� < hm0i + 2�, where the mean hm0i and the standarddeviation � were obtained from the �t.mH� (GeV=
2) 200 250 300 400hm0i (GeV=
2) 215 265 303 393� (GeV=
2) 15 37 39 49Signal events 300 560 378 152A

eptan
e (%) 42 71 73 64t�t events 760 1590 1650 1270S=B 0.4 0.36 0.22 0.12S=pB 10.9 14.0 9.3 4.3results suggest that above mH� = 300 GeV=
2, the redu
ed signal rate andthe 
ombinatorial ba
kground make the observation of this 
hannel di�
ult.TABLE VIIISensitivity of the ATLAS dete
tor (S=pB) to the observation of the 
harged Higgsthrough H� ! tb. Dis
overy is possible in the low (< 2:5) and the high (> 25)tan� regions up to 400 GeV=
2.mH� tan� = 1 tan� = 2 tan� = 10 tan� = 25 tan� = 35(GeV=
2)200 11.5 5.3 1.3 2.9 5.5250 19.6 6.1 1.1 5.1 11.1300 13.8 5.2 1.1 4.9 9.9400 7.7 2.8 0.5 2.3 4.7Below the 
harged Higgs mass of 300 GeV=
2, this 
hannel may be observedabove the t�tb plus t�tq ba
kground. Our results for mH� = 200�400 GeV=
2are summarized in Table VII and shown in �gure 8. At high values of tan�,sensitivity is expe
ted up to 400 GeV=
2 as shown in Table VIII and �gure 9.A re
onstru
tion algorithm or a set of 
uts whi
h 
an unambiguously sele
tthe 
orre
t (tb) pairing from the de
ay of the 
harged Higgs out of all thepossible (tb) 
andidates, would lead to signi�
ant improvement in the signalto ba
kground ratios and signi�
an
es, espe
ially in the intermediate tan�region (2�25).
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Fig. 9. For integrated luminosities of 30, 100 and 300 fb�1, the 5�-dis
overy 
ontour
urves for the H� ! tb 
hannel in the (mA; tan�) plane.6. Con
lusionsWe have studied the 
harged Higgs dis
overy potential of the ATLASdete
tor. Two hadroni
 de
ay 
hannels of the 
harged Higgs have beeninvestigated in the (mA, tan �) parameter spa
e, namely H� ! 
�s belowmt, and H� ! tb above mt. Our analyses were performed at the parti
lelevel using the ATLFAST and PYTHIA 5.7 
odes. The ATLFAST 
odeintegrates major dete
tor performan
e parameters su
h as resolutions ande�
ien
ies in the analysis. Our results suggest that for mH� < mt �mb,the rea
tion H� ! 
�s 
an be used to determine mH� assuming the 
hargedHiggs is dis
overed through other 
hannels, namely by observing the ex
essof � produ
tion above Standard Model expe
tation. Above the top quarkmass, the 
hannel H� ! tb be
omes the main de
ay mode parti
ularlyat low tan � and dis
overy is possible through this 
hannel up to mH� =300 GeV=
2. For mH� > 300 GeV=
2, the 
ombinatorial ba
kground andthe redu
ed signal rates render the observation of this 
hannel extremelydi�
ult. However, dete
tion is still possible at high values of tan� (> 25)for mH� � 400 GeV=
2.
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