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Motivation

A large matter-antimatter asymmetry is observed in the universe. For the generation of
this asymmetry (baryogenesis) the Sakharov conditions need to be fulfilled: 1) C/CP
violation, 2) baryon number violation, 3) interactions out of equilibrium. While SM fulfils

Signature of 2HDM's

Due to the second Higgs doublet in 2ZHDM’s 5 physical spin O states occur:
two neutral CP even (h,H), two charged (H+-) and one neutral CP odd (A)
state.

these conditions, it cannot reproduce the observed asymmetry with my=125 GeV. e/ B
g < . .
LI Z “/t o H — tt is dominant for my>350
’,' One of the simplest viable models for t/b y A4 - GeV
/ baryogenesis is the 2 Higgs Doublet Model : :
] A 99 | e A — ZH dominates for high mass
' (2HDM). In these models baryogenesis can occur g T ¢
I'>1 - through a 1st order phase transition if there is \V\ splittings (my > my + 1)
= 2ndorder/ T =T, a large splitting between the scalar masses. !
e 1st order ! . . ~
S| pp—m7 =~ I A previous search was done in the llbb final state, e = 1y, c08(f — @) = 0, tan(f) = 1 my = 100GeV, mye = my, cos(f — a) = 0, tan(B) = 1
' probing only the region with my < 350 GeV. < —— A 2 (= a00 Gov) T T
CCED | e meesseseea e A—> tt (mH = 400 GeV) o 11—
o0 B ‘" | = A—>2zHmH=600Gev) % B F
= B o o S LI i e o o - RN N s A—> tt (mH = 600 GeV) _
\\]: = q %‘ : ATLAS =:ﬂ 0.8_— LN 0.8_— —— H—Dbb
---- S, 700F Vs = 13 TeV, 139 fo } : — H-t
¢ 3 - 2HDM Type | - 06 08| e How
600 :_ 95% CL exclusnon_: - -
- —— Obs. tanp=1 . 04— 04
E Exp. tanf=1 1 - -
500 - . -
i — Obs. tanB=5 - 02— 02~
400 Exp. tanp=5 1 B B
-------- i('):)o:an::::';()z 04c|Jol B0 IG(;OI 70 |8(|)0| - '9(;0' r'n;\[éoée/'] 00 a0 4301 a 15501 - l6r(1;?Hl[G;e\I/]
300 B S. [@anp= E
,,,,,,,,,, o Exp.tanB=10 4 Search for: semi-leptonic top decays (high BR & low background) and
200 300 400 500 600 700 800 9001000 7 d to leot
m,, [GeV] ecays to leptons.
Event Selection and Backgrounds Optimisation Fitting
Signature of process Simple cut based analysis and multi-variate analysis £ o . .
, , If signal is present, a resonant peak in my & ma
* exactly 3 leptons (at least 1 Opposite Sign Same are explored o
o " o1 | distribution is expected.
avour palr 2014i\/§=13Tev _
. g 4 v :
* at least 4 jets Exploit different variables to [ e | . VAT . :
Jet X to+ me || Use binned profile likelihood tit to data to obtain
* at least 2 b-jets discriminate signal from ol H -f - . . .
’ | ek 4 ol _ upper limits on cross-section for different signal
Dominant B roun ackgroun z |
ominant Backgrounds 9 N, 1 | hypotheses.
002f ’.tt "'::o»...
top-pair + fake lepton ttZ : S R
Wi if R 1 Two strategies under study:
g 0099999 A b g Egl.:f:_:_r:\;:lation Work in Progress N R R .
| 7 z * cut on pr of 3 leptons v ': " f!tt!ng ma in bins of m
> wFnr! | H+ e -j 2) fitting ma-my
v l ) ® Mz W|ndOW cut j + j
g S ———— & . . c . . . 0.00eT e
l ) WMQ * lepton identification/isolation cut | 4
—_ . | o
q ® [t reconstruction oonzf * + % % M ariAs wew g T T [om § o[ ATLAS WorkinProgress BT e
e Binning in m o et i GOSN I B I -t [ T S R S W
* low rate, but cross section @ irreducible J H 0TI I0 300 e 500600 T R0 | f e |- g " 1=
>200 higher than other * softer leptons, s e e J: 3 = | |-
. 8 800 —ATLAS Work in Progress s KS — e maA/T-I=700/500GeV*5 soF = =I$z .
bkgs different topology i A A B [ | - —35
£ 250 [~A-ZH-lit, Inclusive inp _(V) Shape 0767 0.991 ] e 2z 20E . e ——
o mJJ # mW / m ” # mZ i Lﬁ . :_2 tag, all —: — I\I/"VV § g:;g E (Slzztta-Bkg)/Bkg g : —o[:— (Slzztta—Bkg)/Bkg
B ] - " 5; _0;; [ stat+Shape g 05_"""' e [ stat+Shape
- - I Zel £ —oaf | | | | | | | | [ Stat+Sys g :8:3 3 : [ Stat«Sys
:_ _: 2l ~ 100 200 300 400 500 600 700 800 m:(}%‘evllﬂﬂ o = 260 460 660 860 10'00 12‘00 ::J?Ge:/ioo
- ] B 2
— — Wit
Difterent background v g i
.. . . ttbar [ _] ]
composition in different : : e
. - 1 [ . N
flnal States. Others 2 —— (Data-Bkg)/Bkg (?‘D) 450 E_ATLASI Work inl Progressl | xlz . _E : :,Zt/:_mo/mo(;ev*s
% [ stat 3 Edet=139fb'1 (s =13 TeV skl . —— )
8 m &.ﬁ R L l %2:a:+z:ape & 400 ;—A—>ZH—>Iltt, Inclusive inp _(V) 2:’]3; g g —; e zz
: : o T TR S aoF2taga e = VWV
This can be exploited to Wz < J SN N ol & g e . |
L= : e P [GeV] 300 - — .
constrain tt in the fit cee 250 g |mmz
increase of significance to default values 200 ER ki
(PT(27/13/13)/pT(27/7/7)) o ERI—
I1.4 100 — = =:;vz
— - q
ttv 600 - 1.07 1.04 1.04 1.03 1.02 _1.2%’- sog— —; -gsar
= 0t
Top candidate reconstruction: : Others = 500- oo 03| |l108 g o ~ G e
® t1.o: Wiep With closest b-jet 083 I [ statsShape
ep- ¥ llep . o J . 6 a 4004 1.09 1.06 1.03 1.02 1.02 1.02 1.02 1.02 >0 E Py [ Stat+Sys
® t.4: Whag With remaining b—Jet v l l l l l , , , Io.6 e 4
tzg 500 600 700 800 900 1000 1100 1200

ma

3

. O Vs = 13 TeV, 139 fb =

Expected limit on o/0 = 700 S ev, -

. P theory E<: " ) 2HDM Type | -

Preliminary results indicate that the expected = F 600 | 95% CL exclusion -

e - — Obs. tan=1

sensitivity will extend from: a0~ Ex: t::§_1 -

e 550 S my S 900 GeV for my ~ 2mtop 700l >00 — Obs. tanp=5

e 350 < my < 550 GeV formy ~ 900 GeV : as e o e 400 N Exp. tanp=5 -

600:_ ) i — + 1o tanp=5 E

. . . 500:— T, .? — Obs. tanp=10

This will allow to probe a parameter region that ' T / Exp. tanB=10
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