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> Charged Higgs boson is predicted by extensions of Standard Model with two Higgs doublets,
such as MSSM ( 5 Higgs bosons predicted : H,h, A and H*)

- Production and decay at tree level depends on M, and tan B = v1/v2

Search Assuptions :

» Light charged Higgs (m,,, < mtop-mb)

« BR( H*=tv ) ~1 (high tan B )

tt — H*W™hbb

Three channels studied in tt decays : {ﬁ L HEH bR

1) Hadronic tau decay, hadronic W decay (t__ + jets ) :
2) Hadronic tau decay, leptonic W decay (t _ +/e ) :

3) Leptonic tau decay, leptonic W decay (e + u)

22/04/2012 Nuno Almeida

m, =100 GeV/c*

1_

MSSM
H* decay
—H —cs
— H = v
T H —=1tb
—H — wq.Aﬂ
H* — W:h’

Branching Ratio
(=
«©

tan g

Documentation

PAS HIG-11-002 (36/pb)
PAS HIG-11-008 (1.1/fb)
PAS HIG-11-019 (2.2/fb, TBS)

DO Note 5715-CONF



z
s
2

5

3
<
§
S
=
i

2.2 tb' of data

Ns=7TeV 22fb"' CMS Plreliminary

£ - m,, =120 GeVic® ' ® Data ]
g i BR(t—bH)=0.05 E LQV"?U?(EE%:‘)ET meas.) i
. W03 = Emm EWK aket(MC£ —
Event Selection * —shadrons B N uncen. 7
H . = ] =
9 cossanssansor—r—< vr 10°
* Single isolated tau + MET trigger -
t
: ) / 10
« One tau with tight ID g ”< 1
>40GeV/c, leading track p_> 20 GeV 21.2F . - e
b; I, q e
_ S 0.8F . . . -
o At least 3 jets (pT>3O GeV/c) T,+23] Emes50 >1btags  Ag<160°
Step
NS 77 Tev, 227 CMS Preliminary
* MET > 50 GeV S S e
3 SR
* At least one b-tagged jet S B oot e,
..g Ao(x jet, ET™%) < 160° ]
[<5] 1
* Ap (tau*MET)<160° @ -
» Tau polarization R= p"/p >0.7 E
- m_(tau,MET) used for shape analysis 2 . 4 ” _
- B gl 3

% 50 100 150 200 2§'nci)333(')0 350 421(_)0
22/04/2012 Nuno Almeida mr(ziet. BT (GeV/ie™)



~2 b of data

. 77 —hadrons
* Triggers ey
g QQQS&QQQQQQQ%—H\ Vr
e 7,1 ilso. single muon ( p.>24 GeVic ) e
o7 te: Iso. single electron( pT>27 GeV/c) + 2 jets (pT>30 GeV/c)+tMHT(>25GeV)

h

g e
- 1 isolated lepton : p_(in pt ) > 30GeV/c , p.(inet)>35GeV/c W <

« At least 2 jets : p; (in pt) > 30 GeV/c, p; (in et) > 35 GeV/c G- 7TeV, 20 1 CMS Preliminary
m,![,=]20 Gf!:V/CZ, ! ! —o—d?ga . |
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* At least 1 b-tagged jet Z 102 =W jets

DY +jets
I Diboson
I Single t
I other tt
It p+r

* MET (input) > 40 GeV, MET (inet) > 45 GeV

« 1 tau: p; > 20 GeV/c

* Opposite Sign (OS) between lepton (e/ u) and tau

40 60 80 100 120 140
p; [GeV/c]
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Summary of event yields after selection

Source Nei' & stat. £ syst. | Noy" & stat. &£ syst.
HH+HW, my+=120 GeV/c?, BR(t — H™b)=0.05 49+ 3+ 8 86 +4+13
T fakes 54 +6+8 89 +£9+ 11
tt = WbWb — fvb tvb 96 +3 + 14 156 £4 £+ 23
tt — WbWb — fvb lvb 86+09+17 13+£114+£25
Z/9" — ee, 15417413 | 07+07407
Z/y" — 1T 16 £32+29 25+42 +6.3
single top quark 76 £04x1.1 130+05+18
di-boson 1.2 +£01+£02 20+024+0.3
"""""""""""""" Total expected background™ | 188 +79+20 | 298+ 1132
Data 176 283 E

Background (tau fakes) measured from data with tau fake rate method

22/04/2012

Nuno Almeida




\s = 7TeV 1.9 fb"l

CMS Prellmlnary

w
E 1 06 m,. =120 GeV/c? . data
= rorawith H — v
4 BR(t — bH*)=0.05 with
> Il W+jets
10
I Diboson
1 04 I single t
0 other tE
- tt—= et -
3 7] stat. @ syst uncert
10
10°
10
1
2, .F
2120
5 IF
® 0.8
D - L 1
1e + :»3J+|5m'ss > 1btag 11 0S
Step

Ns=7 TeV 2. 1 fb' CMS F're!iminary

I
m, =120 GeWc * détt:# .
o W| % v

BR{t — bH%)=0.05 aco
I W+jets

DY+jets
I Diboson
I single t
[ ather tt
- tt—pur 3
7] stat. @ 5yst uncert.-

Events
QL A QLI

o

—

2
g 1.2
I 1
S 0.8 | | | |
Tp+23j gmiss  >1btag 1t 0S
Step

Data agrees with SM expectations within the uncertainties, no excess observed
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* Same Selection applied as in Charged Higgs search

* First tt xsec measurement with a tau in the final state at the LHC
Submitted to PRD (arXiv:1203.6810v1, CMS))

« e+t and u+t  channel combined wit Best Linear Unbiased Estimation (BLUE) method

CMS fully hadronic (1.1fb™)
I36 245 (L2040 8

CMS tau dilepton (2.2fb™)

13236 (2195 222 3 0z = 143 £ 14(stat.) £ 22(syst.) = 3(lumi.) pb

CMS semileptonic (1.1fb™) ogletn) = 136 & 23(stat.) & 23(syst.) = 3(lumi.) pb;
forrdd (rixizEs) oglpt,) = 147 £ 18(stat.) £ 22(syst.) £ 3(lumi. ) pb

CMS dilepton (1.1fb™)
70X I8¢t 4+ a6+ 8)

80 100 120 140 160 180 '206(' E}zo
Gtthar p

* Result in agreement with other channels and SM expectations with NNLO calculations

c = 163 +7/-5(scale) + 9(PDF) pb ,N. Kidonakis,Phys. Rev. D 84(2011) 092004
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2.2 tb of data

Summary of event yields after selection

Source Ney + stat. & syst.
HH+HW, my;+=120 GeV/c?, BR(t — Hb)=0.05 121 +£9+13
tt dileptons 3323 £ 34 £ 397
other tf 22+3+3
Z/y" =1l 186 + 12 £+ 21
Wjets 14+6+2
single top quark 161 £3 £ 19
©otal expected from SM | 3752437 398
Data 3875

Event Selection

* Dielectron trigger (HLT Mu17_ Ele8,HLT Mu8 Ele17)

« 1 isolated e ( p.>20 GeV/c )

« 1 isolated p ( p.>20 GeV/c )

« At least 2 jets ( p.>30 GeV/c)
* Opposite Sign
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Deficit of total events expected in the
presence of charged Higgs boson,
because e/|l from T decay become soft 8
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95 % CL upper limit on BR(t—H*b) using CLs method.

The signal is modelled as the excess (or deficit) of events yields in presence of H*
=N, " =N, =N, 2(1-x)x + N, x* + N,°*" ((1-x)*— 1) , x = BR(t—H*b)

excess (deficit)
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eu final states

Combination of the T+ jets, muon/electron+t
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» Charged Higgs boson in decay of top quark is searched assuming BR( H*—1v ) ~ 1

« Three channels included ( jets+t_, e/u+t , eu)

* Major backgrounds have been measured from data
* No Significant excess/deficit of events observed with ~ 2 fo' CMS data
* tt cross section measured in lepton+tau channels consistent with SM expectations

 Upper limits on BR(t—H+b) ~ 2-3% in ch. Higgs mass range of 80-160 GeV/c?

These topics will be developed in more detail in the next LIP Seminar :

N.Almeida “Light charged Higgs searches at CMS”, 03 May 2012
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