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 ATLAS detector, datataking 2010
* Higgs in SUSY

e I: MSSM: Neutral Higgs

 II: MSSM: Charged Higgs

o III: NMSSM: a —

o Summary
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-1ggs sector in vV V

MSSM

(Minimal Supersymmetric Standard Model):

* Why add supersymmetry to SM?
» (is doable)
* cure hierarchy problem ...
* maybe get Dark Matter candidate ...
* gauge unification at high scale ...
» symmetry needed in String Theory...

« Every SM field (dof) gets a SUSY
partner (dof) with spin differing by 72

* particle content doubled (and more)
e But SUSY must be broken ...
« Breaking details unknown:

« add all allowed couplings...

* introduces 105 free parameters

 (if R-parity conserved)

Higgs sector in the MSSM

Two complex Higgs doublets needed

e 8 dof — 3 to feed Z and W* = 5 scalar fields
e 2 neutral CP-even: hand H
* 1 neutral CP-odd: A
» 2 charged: H" and H-

Governed by only 2 parameters at tree level
o mA and tanB (ratio of the two Higgs doublet VEVSs)

For A somewhat heavier than W:
* h decoupled (below 135 GeV)
* A, H, H* degenerate

Subgroup of the 2HDM: type ||
* One doublet gives masses to up-type fermions
» another gives masses to down-type fermions

Radiative corrections important for h
 m_perturbed from below m, to within 135 GeV

 sensitive to stop mixing (top mass, ..)
- (M _-max scenario)
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Production mechanisms:
I: Neutral Higgses:
e direct

e |n association with b's
(esp. for larger tanf3)

For A and H: o prop. to ~(tanp)?
— enhancement for large tanf3

II: Charged Higgs:
* m(H*) <m(t) : in top decay mainly
 m(H*)>m():gb — tH*

Borge Kile Gjelsten, Oslo U.

Decays

» Higgs fields couple to mass, general preference:

decay into heaviest available particles

« MSSM vs SM

» tanf enters the couplings

» Decay into dibosons strongly suppressed
o A— ZZ/WW: absent
« H— ZZ/WW: suppressed by cos(a-[3)
 h — ZZ/WW: kinematically closed

* Enhanced decay into down-type fermions

* Enhanced decay into third generation

e Neutral, A/H/h
* — bb often dominant (but exp. difficulty)
* — TT significant: can reach 10%
 — up very small (~0.03%), but distinct exp.
signature

« Charged, H*
¢ — tb dominant if H* is heavy
e — Tv dominant if H* is light
« — cs subdominant if H* is light

SUSY Higgs Searches in ATLAS




- ATLAS-CONF-2011-024 | 36.1 pb"

Search in the semi-leptonic channel: T, LI

« BR(TT > T, Te/u) = 46%

Event selection
. Ne + Nu =1, p, > 20/15 GeV (e/u)

. N_=1,p ™ >20GeV

* opposite-sign
- E™>20GeV (have 3V's)

« M_<30GeV (to suppress W, tt, 1)

where Mt = sz;./#E.rFlSS(l — cos Ag)

For Higgs events the selection efficiency is
* 3% for mA =120 GeV
* 8% for mA =200 GeV

SM Backgrounds

W(—lv) + jets

- |=e/p/T, jet misidentified as T,

» Large cross-section

ZIv:(—ll) + jets

e |lI=TT: irreducible

» esp. problematic if Higgses light
o llI=ee/pp: e/p/jet misidentified as T,

tt, single-t, diboson, QCD

* less important

Cross-sections:

« Signals (m -max scenario, tanf = 20, m = 120/200 GeV)

* SM backgrounds

Process

Cross section x BR [pb]

bbA/H/h, AJH/h — vt~ = {1, my = 120 GeV

bbA/H/h, AJH/h — 5t — {1, my = 200 GeV
gg — A/H/h — 1517 = (1),, my = 120 GeV
gg — A/H/h — w517 — (1), my = 200 GeV

3.57/0.33/3.43
0.56/0.56/0.03
2.25/1.01/1.87
0.14/0.17/0.50

W — (+jets (€ = e, 7) 10.46 x 103
Z/y* — 0 +jets (mge > 10 GeV) 4.96 x 10°
I3 164.6
Single-r (t—, s— and Wr-channels) 58.7,3.9, 13.1
Di-boson (WW, WZ and ZZ) 46.2, 18.0,5.6
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SM MC predictions consistent with data
« inboth channels, T e and T n
« Data: 74+132 = 206
* SM MC-only (w/o QCD): 70(+3)+137(+4) = 207(+6)

[see table, statistical error only]

No excess observed
Datadriven SM estimates gives similar numbers: Use m V' distribution to set exclusion limits
T

* SM: 195 * 33 (stat and syst err)
[breakdown consistent with MC-only estimation]

120—| | L | | L I L I | | LI I L
- It +jets e+y channels —— ca 7
i I A(120)/Hhotr, tanB=40 7]
i B bbA(120)H/h-srr, tanP=40 |

1 00_ ATLAS Preliminary B Z(—tr)+Jets(0S-SS)

Higgs signal would add 43/19 events
(tanB=40, m =120/200 GeV)

Entries

Electron channel - Others(0S-SS) 7
N.=1 EM™MS520GeV My < 30GeV - o -
Observed data 1413 S8 T : ;*rjnefs‘;’:‘)” _
Total MC expectation (w/o QCD) 1350+10 700+10 VOw_LB / 80 B v syst ]
Wjets 710£10 590+ 10 26x2 B .
Di-boson 3.61+0.05 2.68+0.05 0.26+0.01 - .
Single-t 4.4+0.1 3.9+0.1 0.40+0.06 B e _ -1
i 263£04 238204 2.840.1 60 Ns=7TeV, J. L=36pb " _
Zly* = ete )ty 451+7 4142 9.8+0.9 B 7
Zly -t 1504 4042 30+2 - .
A/H/h signal (my = 120 GéV, tan 8 =40) 62+1 23.4+0.6 17.9+0.5 B 7
A/H/h signal (my =200 GeV, tan =40)  16.4+0.2 9.7+0.2 7.3£0.2 40— I
Muon channel B N
Ne=1  ETS>20GeV My <30GeV i 7
Observed data 1627 841 1327 B 7
Total MC expectation (w/o QCD) 1680+20 1050=10 374/ 20— ]
Wjets 1030+10 860+10 41+2 i 7
Di-boson 4.88+0.07 3.93+0.06 0.42+0.02 i 4 T
Single-r 5.7+0.1 5.120.1 0.65+0.05 0 ) P, T S N 4
it 33.2+0.4 30.0+0.4 3.9+0.1
2y = et it By I8 a1 0 50 100 150 200 250 300

Zly -t 350420 9743 81+3 L.

A/H[h signal (my = 120 GeV, tan = 40) 1031 42.9+0.9 35.40.8 |\/|1.,c visible [GeV]
A/H/h signal (my =200 GeV, tanf = 40)  23.8+0.3 14.6+0.2 11.4+0.2
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T S A
Exclusion limits © 70

m,-tanB plane, m ™* scenario
based on mﬁ“s distribution 60 .

Region above “Observed (CLs+b, PCL)” is 50
excluded at 95% CL

Extends exclusions by LEP and Tevatron 40
(NB: different statistical methods used)

CLs limit shown for direct comparison with
Tevatron

W
o

max
m,™, “v>0
(777 Tevatron (1.8-2.21b™"

T T T T M ) e e B

20 223 LEP-2 i
\'s=7TeV, | L=36pb" T e Egi;b PCL)E
1055 ATLAS Preliminary g 55 1

J’/ [ J+2c
// /:JJ. o o R e A
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. A/

~ ATLAS-PHYS-PUB-2010-009 Large tanf enhances coupling to down-type fermions
' ' ' * MUM-channel BR enhanced

For neutral Higgses to uu no search results * still very low BR: ~0.04% (at tanp=40)

have have been published yet. 7 By el . L

Show the MC prospects for 1 b, » production in association with b is enhanced:

* can require b in event selection

Exclusion plots in mA-tanf plane
* region above curves (to be) excluded at 1 fb-1
left: 21 b's , right: 0 b's
dashed: syst. uncertainty on bck and signal not included
full-line: syst. uncertainty on bck and signal included

b-tag selection (left) strongest
[results based on rescaling 10 TeV analysis]

15 60_ T T T T T T T T T T T T T n ‘5 60 : T ‘.—-—-'!"".T‘_ T T T T T T T T T -‘l ]
@ - = 1 @ C ]
= R - 4 =2 L _
% 50— — % 50— —
S aof .~ ATLAS Preliminary 1 G 4, .= ATLAS Preliminary 3
° T geeeeeeme ar (Simulation) ] E}g - (Simulation) ]
3 - ] C ]
@ L - ] P - + - _
5 90- h/H/A — u*u =4 3 sk hH/A = u*u :
ol — ---3---- >0 b-jets, no uncertainties - (<=1 - ----s---- (0 b-jets, no uncertainties .
c ~ 7 c C i
& 20:_ —s— >0 b-jets, with uncertainties B s 20: —— 0 b-jets, with uncertainties .
10 pp: Ns=7TeV, L=1fb' - 10 pp: \s=7TeV, L=1fb' -
- mi'#*-scenario . C m'®-scenario ]
C 1 1 1 I 1 1 1 I 1 1 1 | 1 1 1 | 1 7] _ 1 1 1 | 1 1 1 I 1 1 1 I 1 1 1 | 1 ]

II}2C'r 140 160 180 200 IP20 140 160 180 200
m, (GeV) m, (GeV)
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Datal

\/
h

Hadronic tau, hadronic W Hadronic tau, leptonic W

«bT v bqq 1 taujet, 2b, 2q, 2v « bT vV blv & 1 taujet, 2b, 11, 3v

* largely datadriven SM estimates * largely datadriven SM estimates

» good agreement so far  good agreement so far

> _ T TT 1T TTT 1T LI TTT 1T TTT TTT T TT
> 16L ' . - > SRR R RN R AN LR RN RR RN RS
& O +jets ATLAS Preliminary 3 20+ tepton ATLAS Preliminary 7
8 14:_ * Data _: o 18¢ e Data e
- - e—1 fakes . S 16 :_ e—1 fakes —:
*2 12 Bl Jet>tfakes @ - T ]
g . B acop : <]CJ 14F Il et fakes =
w10 — Truet ] Lﬁ r Trues E
- —e— -« = H" signal . 12: == H' signal ]
8- m,,.=130 GeV 10F my=130 GeV
C - tan p=35 ] - tan =35 .
6 L j - — —
L -1 _ L _
- Ldt=36pb ' ] I L dt=37 pb'
4 E P
25 - ]
— 3
0 1 1 L —g;— . 0 ¢ =
40 60 80 100 120 140 160 180 0 20 40 60 80 100120140160 180200
my; [GeV] ET™ [GeV]
— ; — EXPeC;ei — - Ob[;erved Expected Observed
e Tjet; [ Jet—rfakes | ¢ rifukes | Q I — ata True 7 jets ‘ Jet — 7 fakes ‘ e — 1 fakes H Sum Data
All events 10.8:!:3.1f2:7 1.7£02+03 | 1.1 +0.0+04 | 188+62+3.0 || 32+9+7 33
mp>70GeV | 47+ 1374 | 1240202 ‘ 0740003 ‘ 113437417 H 184544 17 Events | 690314 [7921.1£1.6]065£001£004 [ 1551430 11 |
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Events /0.2

e/

“Study of discriminating variables for charged Higgs boson searches with leptons”

Leptonic tau, hadronic W

. bTe/“\) bqq e 1/, 2b, 2q, 3v

* SM estimates from MC only

* Distributions of discriminating variables
 fair agreement with SM
» signal alters the distributions

* more luminosity needed to distinguish

71 T {
- A
35/ L, =35pb

0

T

ITIlllIIITI
TLAS Prelim

[Trrprrrprrrprrs

e Data

tt (H'W) -
. (WW)
B Single top
Z + jets
m W +jets ]
Di-boson

-1-0.8-0.6-0.4-02 0 020.4060.8 1

helicity angle
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Leptonic tau, leptonic W

. bTe/p\) blv & 2/, 2b, 4v

« similar plots (not shown)

« exclusion plots for 1 fb™" MC study

e Data

- HE i (WW)
- mm Single top

Events / 10 GeV

- mm W + jets

20 40 60 80100120140160180200

AR R RN R RN RN RN R
ATLAS Preliminary 1
Lint=35pb-1 .
tt (H'W)

Z + jets -+

-
{

Di-boson

@
1
11lllIlllllllllllllllllllllll

H
transverse mass M [GeV]

SUSY Higgs Searches in ATLAS

ATLAS-PHYS-PUB-2010-009

o

Exclusion limits in terms of BR(t—H"b)

in di-leptonic channel [Simulation]
(assuming BR(H*—Tv)=1)

T T | T T T T | T T T T | T T T T | T T T T I T T T
ATLAS Preliminary (Simulation)
N|§=l—{v Tev 1 fb1 ———— Expected at 95% CL (stat+syst)

------- Expected at 95% CL (stat. only) - 68% of SM at 95% CL

------- Tevatron limits with 1.0 o 'data |:| 95% of SMat 95% CL

_IIII|IIII|IIII|IIII|IIII|IIII|I
[ ]
]

1 | 1 1 1 1 | 1 1 1 1 | 1 1 1 1 | 1 1 1 1 I 1 1 1 1 | 1 1 1 1 | 1
90 100 110 120 1 14 50
Gi-fl}* Mass?GeV]
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 ATLAS-PHYS-PUB-2010-009

No search results yet. ] Improved cs mass resolution from full ttbar event reco, refitting (right)
Look at MC prospects for 1fb™. e ey o
R 1 g0 ATLAS Preliminary (Simulation)
For m(H*) < m(top): - ATLAS Preliminary (Simulation) | 012/ E
« H* produced in ttbar decays Soos] —He(130GeV) | § oaf w0
« H* — cs subdominant, relevant at low g | —SMw 18 F (After fiting)
. Y008 (Before fitting) ] C0.081 5210 TeV .
tanB where it can reach a few percent - \E=10 TeV 1 oosk 3
* tt — bH* bW — bcs blv 0.4 ERP E
: 0.02[- . - ]
Event selection: - 1 00 E
* 1 e/pwith pT >20 GeV 0056106150 200™250 300 350 400 456200 0 B0 700 180 200 250
o >4 jets with pT > 20 Gev’ two b_tagged Di- jet mass [GeV] Di- jet mass [GeV]
. ET’“'SS > 20 GeV

Exclusion limits in terms of BR(t—H*b) [assuming BR(H*—cs)=1]

I A L B L L
1 fb-1 estimates of SM bck and signals: - 0.25- ATLAS P;"”':'”_ary ....... Expocted at 6% OL (st only) ]
* BR(Ht — cs) = 10% assumed & F (Simulation) ol
« SM fully dominated by ttbar S ool . s=7 TeV ]
‘ o cut ‘ Al cuts 1 . ! [ se% of smatsswecL .
H™ — ¢5, 90 GeV 90.5x10° | 148 %0 ok [ ] esorsmarssmat E
H* — ¢5, 110 GeV 9.5x10° | 144 < F e T Tovaron i with 2215 csta
H* — ¢5, 130 GeV 9.5x10° 98 E - e ]
H* — ¢5, 150 GeV 9.5x10° 56 2 0.1 —
SM 1£, not all hadronic 87.4x10° 1370 jT: B 7
005 , -
- T @ PR ]

.......... .
0 B 1 1 | 1 1 1 1 | 1 1 1 1 I 1 1 1 1 | 1 1 1 1 | 1 1 1 1 I 1 1 1 1 | 1 I_

90 100 110 120 130 140 150
H* Mass [GeV]
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(Next-to-Minimal Supersymmetric Standard Model)

* generates py-term as VEV of S
[solving the p-problem of the MSSM]

» Extended Higgs sector:
. 3 CP-even higgses: h1, h2, h3

. 2 CP-odd higgses: a,a,
» 2 charged higgses: h*, h°

- a, can be very light, e.g. 10 GeV
e h— aa, can be dominant
e H*— a1Wi can obscure standard channels

* “Ideal Higgs scenario” of the NMSSM
- m(a,)<2m. b's absent from Higgs decays

- (a, — TT, cc, gg preferred)
« a, — pp: clean channel (BR ~ 0.3%)

» Add complex singlet scalar field S to the MSSM

* Phenomenology may be significantly altered:

w

Two relevant parameters:
- tanf and 6,: CP-odd Higgs boson mixing angle

ay = Coslayssy + SiIlQAaS

Ex.: 0xBR ~ 3 pb for m(a )=8 GeV, tan=10, cos6 =0.1

1.000 -
. : 0.500 [ —
Branching ratio: 13 1 2
I =
0100 |4 = 8
30.050: 1 ) = )
E“l | *
/M 0.010 b - §
0.005 = §
o
0.001 b - %
0 12 =
| S | T
. 106 —
Cross-section: of .
I tanp = 10 § T @
* + + + + * % +
+
+
3 105 :_ + + + +
m -
—~— 5#'_ (]
b - tanf = 3 & 2 s
o D o @ o - o] ¢ B
s 5§ « 9 8 8 ¢ ° 3
104 B ox ¢ "
" ° ° -9 ® X X X x
red: includes gg—a.g 5 . x x x x x X
tanfp = 1
CoseA=1 N e T P .
N 2 4 8 8 10 12
tanB = 1(x), 2 (0), 3(0), 10(+) m, (GeV)
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Blue: simple selection
Event and Candidate selection : Black: with Likelihood-Ratio selection

. 22uwithp_>4GeV, |n|<2.5 * Y-resonances clearly visible in 9-11 GeV

« Only regions 6-9 and 11-12 GeV used for a, search

« all opposite-sign muon pairs with . : —
45 < mW/GeVg< 14 subjected to » MC-signals (arbitrary normalisation) shown

likelihood-ratio selection - No sign of any a, resonance in data

 Can set limits

Likelihood-ratio selection : 10— ——— 7 T
: > E I ] I I I 3
[to enhance prob. that dimuons have same source] % = ATLASPreliminary .
« construct pdfs from S L e J _ -1 i
« dimuon vertex fit quality (x*/dof) = 10tE \s=7TeV,] Ldt=39pb _
. E_*"/p_for each muon Q = 3
c n =
- Signal pdf from Y(1S), 9-10 GeV - L — . e i
[minus sideband (6, 7.5) and (11.5, 12) GeV] 103 = “'”..' ' ':"“o'.*ng
i.. M"‘“. Data : Before the LR selectic:*l E
» Bck/continuum pdf from “outer u —e— Data : After the LR selections N
sideband”, 4.5-5.5 and 12.5-14 GeV - [ MC i m(a) - 8.5 GeV .

1 02 — D MC :m(a) = 7.5 GeV

E I:I MC:m(a1) =8.5 GeV

B D MC:m(a1) =11.5 GeV

I il : L 1 1 1 I 1 1 1

6 7 8 9 10 11 12
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To set cross-section limits, need to
determine the selection efficiency

E = Sacc * Sﬂﬂ

Efficiency [%)]

102

* Erig © €LR

L I L B
ATLAS Preliminary

H 1 4
A A A — A& =

10

[ \s=7 TeV,J. Ldt=39pb’

—4— DiMuon
—+— Likelihood Ratio
‘ —»— Trigger
-=- Acceptance

6 7 8 9 10 11

—o— Total
II|IIII|I\II‘II\I|\I\|\

m, [GeV]
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Exclusion limits:
E T 1
= 1600

T T T T l T T T T |

—T T
ATLAS Preliminary J.Ldt=39 pb'1

\Ns=7TeV

up

— a

71400

21200
©

1000

—— Observed limit

=== Expected limit

800
600
400

200

_.li ll:l | 1 | | I“ 1 1 I.l" 1 1 1 1 | 1 1 1 1 | 1 1 1 1 I 1 1 I.‘I‘
0 7 8 9 10

Limits extracted with Profile-Likelihood method :
« Likelihood function defined in 50 MeV-bins in mw

» Separate fits performed in two regions, 6-11, 9-12 GeV

» Black: observed limit shown as 16% PCL (Power Constrained Limits)
» Observed limit goes up at edges due to potential signal-cutoff
» Trial factor of the look-elsewhere-effect is 70-90 (the increase in
the probability of observing a statistical fluctuation due to the
scan over mass values)

» If interpreted in terms of NMSSM, values at high tanf3 and high
cosBA will be constrained
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e 2010 has been a very good year for ATLAS

« Searches for SUSY Higgses are on track

« With 36-40 pb™ of 2010 data ATLAS has extended previous limits in two channels

A/H/h — T.T,,. (MSSM)
a, —> up (NMSSM)

and started to estimate backgrounds and look at discriminating variables for

« With O(1 fb™") of 2011(-12) data [and longer term] these and more searches will be continued:

Charged Higgs searches in the TV channels [for m(H*) < m(top)]

A/H/h — pp

H* — cs, [tb]

[Higgses in SUSY cascades]

[Higgses decaying into SUSY particles (including “invisible” Higgs)]

« 2011 has already provided over 250 pb™' of new data ...

Berge Kile Gjelsten, Oslo U. SUSY Higgs Searches in ATLAS
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BACKUP

BACKUP

BACKUP

BACKUP

BACKUP
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A Toroidal Lhc ApparatuS (ATLAS)

pMuon Spectrometer( | n| <2.47):
pair-core toroids with gas-based muon chambers

p Muon trigger and measurement with momentum resolution < 10% up to PT(mu) ~ 1 TeV

f;ﬂ_ p General :
p~102 electronic channels
p~3x10° km of cables
pweighs 7000 tons (metal
structure of Eiffel Tower)
p~3200 authors, 174
institutions from 38 coutries

(
|
|
o' " o 4 J e Inner Detector (|| < 2.5, B=2T):
: ' SN TN »(Si Pixel layers(Pix), Stereo
25m : /| E = - \ pairs of Si microstrips (SCT),
_ // transition radiation tracker
(TRT)
p precise tracking and vertexing
pNice e and Pi separation
p Momentum resolution :

X s LAr hadrenic end-cap anc
/ | R, "y forward calorimeters
/ | Pixel detector :

Torold magnets

= 0,
LAr electromagnetic calorimeters s:glnaf PT < 4% for pT up to 100
L [}
Muen chambers Solencid magnet || Transition radiation tracker GeV

Semiconductor fracker

EM calorimeter (|| <3.2): Hadronic Calorimeter (| p| <5):
pLAr calorimeter with accordion geometry mﬂ

- : pTile (steel and scintillators) calorimeter ( |p| <1.7)
for phi symmetry "_uld fa.ster 51gnal readout »Cuw/LAr sampling calorimeter (1.5<|p|<3.2)
pelectron, photon identification and pForward calorimeter (3.1<| g| <5)

Lt pJets and Missing energy measurement

penergy resolution : sigma/E ~ 10%/sqrt(E)

penergy resolution : sigma/E ~ 50%/sqrt(E)+0.03

Berge Kile Gjelsten, Oslo U. SUSY Higgs Searches in ATLAS
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\/

| CERN-OPEN-2008-020
(ATLAS BOOK)

14 TeV, 30 fb”

Discovery Exclusion
% 60_' LA L Y O "I T -‘." T rT ] % 60_| I I O O O B B O B I.'L" T ]
& [ ATLAS \s=14TeV,30fb' 7 ] & | ATLAS \s=14TeV, 30 ft' 2 i
O pb hHAS Tt 21+ 4y E S0 bb hHIA 5Tt 21+ 4 v /
40F 5 5 Discovery E 401 95% CL. Exclusion E
30 L _: __ _]
- mp'@* scenario - 30; |
- - - my'™ scenario
20¢ Exp. Systematics only - 20¢ -
R 7 C = Exp. Systematics only ]|
e +10% o(tt) Uncertainty - - A
10F ~ 10 =" emee +10% o(tt) Uncertainty —
- Theoretical Uncertainty = Theoretical Uncertainty -
0 o b by b by by by ] 0 o by v v by b b by b T

150 200 250 300 350 400 450 150 200 250 300 350 400 450
m, / GeV m, / GeV
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Discovery

csﬁn-orlsu-z'nﬁs-o,zo |
(ATLAS BOOK)

_,-\..- = ._-

14 TeV, 10 fb'1

Exclusion

g 60 - T T T T T T T 1 LI B B L B [T T T |A| ',I'LlAISI L - é 60 - T T T 1 T T T 1 LN I L I L B I '!I;::;j." T IA |L|A| T ]

n 7 > _ 7 ]
§ 50— 5o discovery contour — S 50— 95% CL exclusion contour —
- B _ ] L N ]
s F L=10 fb™! 12 f g

— . | - — —1 |
5 40 mi"® - scenario X 40 L=101b ]
2 [ . @ T m.'®* - scenario .
g 30 - S 30 -
= - ---- >=1 b-jet, With exp. systematics | o - -

- >=1 b-jet, Theoretical uncertain ] S - ; >=1b-jet, No systematics
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Combined results for f:_r':_'::':"::;’“'"“
. [m(H*) <m(t)]: tt— bH*+bW — bTh\) + bqq
. [m(H) <m(t)]: tt— bH*+ bW — bTV + bqq 14 TeV, 1/10/30 fb™’
1
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o [m(H)2m(t)]: gg/gb — t[b] + H* — baq[b] + T v
« [m(H*) >m(t)]: gg/gb — t[b] + H* — bW][b] + tb — blv[b] + bbqq
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Model-independent limits

5c discovery sensitivity
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Figure 4 shows the results for the rbH™ final state as a function of tan 3 for the MSSM scenarios A

and B. The production cross-section has a minimum at tan 3 ~ 7.

This 1s caused by a mimimum in the

H"tb Yukawa coupling and renders the so-called intermediate tan 8 region (4 < tanff < 10) which is

experimentally hard to reach.
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— TT . datadriven DCK esl. #

Z — TT,, mass shape from embedding taus in real Z — pu events
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Some tree-level relations:

Higgs masses (tree-level):

1
2 _ 2 2 2
mpo go = g(on—i'msz\/(on—m
My = mio +miy

Higgs mixing angle (tree-level):

sin2a 7n%0+ﬂn%, tan 2ev
sin23 7n%04¢n%, ' tan23
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Branching Ratio
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