
ATLAS discovery prospects  
for a light charged Higgs, H+cs 
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Tracking: Δpt/pt ≤ 0.05% pT ⊕ 1%  

Had cal:  Scint./Fe, σ/E ~ 50%/√E  

EM cal: LAr/Pb, σ/E ~ 10%/√E  

muon spectrometer (η < 2.7):    
Δp/p < 10% up to 1 TeV 
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Reconstructed mass           
using two un-tagged jets  



 
Pt( jet) = FitiTS _ corriJet _ corriPt(raw)



   χ2 < 10 cut eff:  
     43 % for ttbar     
     19 % for W+jets 
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Process 
No Cuts (N 

events) 
Lepton 

(%) 
MET 
(%) 

4 jets 
(%) 

2 btags 
(%) 

Trigger 
(%) 

χ2 < 10 
(%) 

Mtop < 195 
GeV 

H+ (90 GeV) 4757 0.39 0.90 0.62 0.25 0.88 0.37 0.84 (72) 

H+ (110 GeV) 4757 0.39 0.90 0.62 0.22 0.88 0.40 0.85 (70) 

H+ (130 GeV) 4757 0.39 0.90 0.61 0.18 0.88 0.35 0.86 (48) 

H+ (150 GeV) 4757 0.40 0.89 0.56 0.12 0.88 0.31 0.84 (27) 

SM ttbar no all had 43680 0.39 0.91 0.51 0.27 0.88 0.43 0.86 (683) 

Single Top 11792 0.41 0.89 0.17 0.20 0.88 0.24 0.80 (24) 

W + jets 55220 0.37 0.86 0.33 0.01 0.89 0.19 0.75 (6) 
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LH = ν i
ni × e−ν i

ni!
∏ ⊗G(Nbkg ,σNbkg )

ν i (expected) = 2NttB(1− B)A
H +Pi

H +

B(W → lν)

   + Ntt (1− B)2AWPi
W B(W → lν) 2 − B(W → lν)( )

   + NbkgPi
bkgd

ni  (observed events in bin i)
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Systematic Δ(Β):  90 GeV Δ(Β):  130 GeV 

Jet Energy Resolution  6.7% 0.7% 

Jet Energy Scale  
(7% |ε|<3.2, 15% else)  

0.9% 
(*5.8%) 

0.1% 

MC Generator (MCNLO vs AcerMC)  1.8% 0.6% 
ISR/FSR 5.5% 0.5% 

b-jet Energy Scale 3.3% 0.8% 
Lepton Energy Scale 0.2% 0.1% 

Combination 9.4% 1.3% 

*: no  recalib. 



13 ATL-PHYS-PUB-2010-006 
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920  MeV per extra vtx 
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limits (with pileup)  limits (no pileup) 

90 20.8% 17.8% 

130 4.5% 4.4% 



16 ATL-PHYS-PUB-2010-009 

M(H+) 
[ GeV] 

Teva 
tron 

10 TeV 
200 pb-1 

7 TeV 
1 fb-1 

90 22% 17.8% 15.0% 

110 14% 5.5% 4.8% 

130 8% 4.4% 3.5% 

150 12% 4.3% 3.8% 



M(H+) 
[ GeV] 

B(tH+b): 

CDF @ 1.9 TeV 
2.2 fb-1 

(150 top evts) 

ATLAS @7 TeV 
1 fb-1 

(14k top evts) 

90 22% (17: stat.) 15.0%(5.8) 

110 13%(10) 4.8%(3.9) 

130 10%(9) 3.5%(3.4) 

150 9%(8) 3.8%(2.3) 
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