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* Higgs at the LHC
 ATLAS data taking in 2011

e Searches for SM Higgs
« Intermediate and high mass searches with WW
« Intermediate and high mass searches with ZZ
* Low mass searches
« ATLAS SM Higgs combination

« Searches for MSSM + BSM Higgs
« Conclusions and prospects
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Higgs production at the LHC

CERN-2011-002; arXiv:1101.0593
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Vs=7 TeV Ho Gluon fusion is

g dominant at LHC
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o(pp — H+X) [pb]

Vector Boson Fusion
Is very distinctive
(2 forward jets)
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Associated production with W/Z
provides improved trigger signature
for H — bb over QCD background.

Important at low mass.
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Higgs decay channels

* H->WWO CERN-2011-002; arXiv:1101.0593
« WW —lvqq very large rate; —~ 10 . 5
important at high mass @ : \S = 7TeV -
« WW —lvlv most sensitive g i .
« ZZ >llgg good for high mass : ‘ WW s PV ]

« ZZ >llvv best for high mass 107 /N

N\ 7Z 5 1MqQ

o ZZ -l “golden” channel "
e H-— \AY 102 ‘\ 77 — I''v
T

e Rare: best for low mass

ZZ = '
e H— Tt 10°¢ E
FWH - Fvbb| \ NV ok .
N . N V= V V V =
Rare, but good s/b; low mass ZH s ITbb q- udscb ]
° & I
H — bb 10700 200 300 400 500

« Associated production with W/Z
« Useful but difficult

Higgs boson mass (GeV/c?)
8 Dec 2011 4
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ATLAS data taking in 2011

 ATLAS recorded 5.25 fb1in 2011
« Data taking efficiency 93.5%

« Higgs boson searches performed

with 1.0-2.3 fb!

Paul S Miyagawa

Total Integrated Luminosity [fb
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7= ATLAS Online Luminosity
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Total Delivered: 5.61 fb
Total Recorded: 5.25 fb'
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Ns=7TeV
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Intermediate and high mass searches with WW

« H—- WW0 — |vlv : highest sensitivity

« H— WW0 — |vqg

Paul S Miyagawa ECTP2011, 4-8 Dec 2011 6
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H—> WW0® = |vlv

« 1.7 fb! of data; ATLAS-CONF-2011-134

.. > o A j
* Most sensitive process for 120 < m,, < 200 & 60 ATLASPreliminary = bua 2 0 00 a0
o - \'s=7TeV,JLdt=1.70fb“ Ol [ SingleTop
Gev : 50:_ H-WW-=lviv + 1 jet [ Z+iets[] WH+iets (data driven)
. . . . 723 - H [150 GeV]
* Challenging because reconstruction of invariant £ 40F -
mass not possible due to two neutrinos LI soF-
« Event selection ook
* 2 opposite sign, high py, isolated leptons 105_/ - )
«  Cuts on m, to veto dileptons from Y,y",Z : ' s
« Large E{™ss separated from the nearest lepton/jet g | | ' ‘ ‘ I
. . . . ~ 1.5:_ } : _;
Oorlhlgh.pTllghtJet | é_u; | R Hh} ] L
- Event counting analysis st ottt T
"0 50 100 150 200 250

* Topological cuts on dilepton (m, p;, Ad)

M, [GeV
* Cut on transverse mass 1 [GeV]

Paul S Miyagawa ECTP2011, 4-8 Dec 2011 7
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H—> WW0® = |vlv

« Main backgrounds
«  WW, top, W+jets, Z+jets estimated
from data-driven methods
« Dominant systematics
« JES, E;™ss measurement (6.1%)

« No significant excess observed

« Largest deviation from expectation
is 20 at m, = 130 GeV

« SM Higgs excluded at 95% CL
between 154-186 GeV

@ATLAS
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ol/og,, Higgs production cross section we exclude,

divided by the expected Higgs cross section
in Standard Model

" Higgs excluded at 95% CL below this line

= Observed

" Expected without Higgs

- Expected region at 68% Confidence Level

Expected region at 95% Confidence Level

—
o
™o

-
o

95% CL Limit on c/cSM

 ATLAS Preliminary  CLs Limits
E —— Observed H-WW! vy E
B ---- Expected j B ]
Ldt=1.7 fb
B Ll+1o | i
[N+26 \s=7TeV

10

f

co e b b b P b b by b By g g 1
120 140 160 180 200/ 220 240 260 280 300
m, [GeV]

Paul S Miyagawa ECTP2011, 4-8 Dec 2011 Change INn cuts 8
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H — WW0O® — lvqqg

o 1.04 fb1 of data; arXiv:1109.3615

» Acceptable s/b at high mass
*  my > 2my, if both W’s are on-shell
« Searchin 240 < my <600 GeV

« Event selection

« Exactly 1 high p, isolated lepton
« Large E/Miss

« 2 or 3 high p; jets with one pair coming from

W decay

« Shape analysis of invariant mass m(lvgq)

* Impose m, = my,

Paul S Miyagawa

ECTP2011, 4-8 Dec 2011
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> 1800 1T L " L BB B
8 - [ Signal (x 100) .
16001 m,, = 400 GeV
o -

N C e Data .
E 1 400 r top —
c I WiZ+jets ]
© 12001 W Multi-jet -
L 10003_ Il Dibosons E
8001 Holvjj+1jet
600 ATLAS
- [ Ldt=1.041" 1

4003 \s=7TeV
2001 i

f00 200 300 400 500 600 700
m(ivjj) [GeV]
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H — WW0O® — lvqqg

« Main backgrounds

« Z+jets dominates % C ' o i
- Z+jets, W+jets, top shape T

predicted from MC, fitted to data c 10F -
«  QCD multjets estimated from E T i
data-driven methods § 1- ATLAS Ho v jj+ 01 jet i
« Dominant systematics L E e Expected
- \'s=7 TeV - ¥ 1 .
« Jet energy scale (17%) i ~ 10 ]

- Theory (19.4% [Lat-r00" B : 20
eory (19.4%) 107 o —*— Observed =

I 1 1 L 1 ‘ 1 1 1 L ‘ | L 1 1 I 1 1 L | ‘ 1 1 1 1 ‘ 1 L 1 1 I 1 1 1 1
250 300 350 400 450 500 550 600
m_[GeV]

o

JIII\l

« Jet energy resolution (8.6%)

* No significant excess observed

« Upper limit at m, = 400 GeV is 2.7
x SM prediction

Paul S Miyagawa ECTP2011, 4-8 Dec 2011 10
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Intermediate and high mass searches with ZZ

« H—-ZZ") — 1l : golden channel
« H—- ZZ" — llvv : most sensitive for high mass

« H—ZZ" — llqg

Paul S Miyagawa ECTP2011, 4-8 Dec 2011 11
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H— ZZ() — 4|

2.1 fb-1 of data;

> C T '. """"" | T T T T I T T T T | T T T T ]
Phys. Lett. B 705 (2011) 435-451 & F >0 ATLAS -
« ’ - Signal (m =150 GeV) 3
° Golden” channel 1?_ sk = Signal (m:=220 GeV) =
2 "L [ Signal (m =480 GeV) x 2 ]
« Very clean (narrow resonance over s 76 H =
: > 'C x .
continuum), but low rates Do Ho 77" 4] E
« Searchin 110 < m, <600 GeV - | Ldt = 1.96-2.28 fb"' 1
. 5:_ [P _:
- Event selection j \s=7TeV 1
« 2 same-flavour, opposite sign dilepton pairs -
. 3 * ]

« At least one pair from Z -
. All leptons are isolated 2l fI 1
« Constraint on impact parameter for 1|t 71 T ?

m < 2m Oﬂ—l o B2 E5EY |_‘_|\_Tﬁ:—_:_‘:‘ﬂ:——l I
4] Z
. _ _ 100 200 300 400 500 600

« Shape analysis of invariant mass m,, m,, [GeV]

Paul S Miyagawa ECTP2011, 4-8 Dec 2011 12
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H— ZZ") — 4]

« Main backgrounds
« ZZ from MC (irreducible)
« ttbar also from MC
« Z+jets, Z+bb shape from MC,
normalised using data
« Dominant systematics
« ely efficiency (3.3%)
«  efficiency (1.2%)
* Follows SM prediction quite well

« Some fluctuations due to single
events -
_I 1 | 1 | | | | 1 | 1 | | | | 1 | 1 1 | | | 1 |

« SM Higgs excluded at 95% CL in 5 4
mass ranges 191-197, 199-200 and 00 300 00 5210 [GeS?O
214-224 GeV "

SM

ATLAS — Observed CL, |
Hozz"sa Expected CL_ -

JLot=1.96228 " g4 1 o
\'s=7 TeV J+26

—
o
[\S)
||||

95% CL limit on 6/c

—_
o

Paul S Miyagawa ECTP2011, 4-8 Dec 2011 13
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H—> ZZ0) — |lvv

« 2.05fb! of data; ATLAS-CONF-2011-148

° i ifi > L B e I L L s

Significant s/b for 200 < m, < 600 GeV 2 [ ariaspreiminaye- ey ]

« Same final state as WW® — |vlv S 50F H—ZZ - v . "ataj Ldt=205f"

C Total BG 7

° H =~ - s To i

Event selection 2 40~ R TP 2w -

. . . : : . : o i S ZW §

éggﬁgtlon with 2 opposite sign, high p+, isolated g sob [T . Sional (m, - 330 Gev)

« Large E;Miss 20 -

« Jets well separated from E;™ss 105 . .

« Veto events with b-tags C | e T -

. : L TR . A e 1.
Topological cuts for Z(vv) 0500 " 500 ""400 500 600 =00

« Shape analysis of transverse mass m+ m; [GeV]
« All E;™ss assumed to be from Z

Paul S Miyagawa ECTP2011, 4-8 Dec 2011 14
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H—> ZZ0) — |lvv

« Main backgrounds E; T TLAS Pt T T o
* Dibosons from MC (irreducible) ° .[ Late2 056" {s—7TeV Expected
« Z+jets, ttbar, QCD multijets é 77 INES
estimated from data-driven methods = [ J+2¢
o
O\O
3

« Dominant systematics
« E;™ss measurement (+6.6%/-4.2%)

* No significant excess observed

« SM Higgs excluded at 95% CL 1
between 310-470 GeV

N W A~ O N
TTT T[T [T [TI T[T T[T T TTIT[TTTT[T]]
ERENE SNNRE RRENE SNREE SRRNE RRRNE SRR A

1 I L1 1 | I I - | | | | | Ll 1 | Ll 1 | L1l 1 | | 1
200 250 300 350 400 450 500 550 600
m, [GeV]

o

Paul S Miyagawa ECTP2011, 4-8 Dec 2011 15
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H— ZZ") — liqg

« 2.05 fb! of data; ATLAS-CONF-2011-150

L A Y UL AL I LI I L.

«  Acceptable s/b for my, > 2m, 5 180 ATLASPrelminary ', [Lazosts

’ 160 I Signal x 10 -

¢ Both Z's are on shell & - (m, =400 GeV) .

. ~ 140:_ Total Background B

 Event selection 2 120F e g

[] r . 7

- Z selection with 2 opposite sign, high py, isolated 5 100F ~ Diboson =

leptons 80 =

+ Veto additional leptons 60F =

«  Z selection with 2 high p; jets 401 E

e Low Etmiss 20 —;
0™-750 200 300 400 500 600 700 800 900

* Shape analysis of invariant mass my;

«  Angular kinematic cuts for m,, > 300 GeV my; [GeV]

Paul S Miyagawa ECTP2011, 4-8 Dec 2011 16
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H— ZZ") — llqqg

. Main backgrounds é 20 ATLAS Preliminary ~ —— Observed
© C A . —

* Z+jets, ttbar estimated from data- 5 12:_ _[Ldt=2-05fb1, \s=7TeV -E:pected E
driven methods E 145_ H—ZZ—llqq |:|12(:; _E

« Dominant systematics O qof E
« Jet energy scale (+3.7%/-10.4%) § 101 =

Se s . fo]u .

« Good sensitivity in a large mass o E
range 4 -

* No SM exclusion yet 2F =

O‘ | [ \ | | \ | 17

1 ‘ L1 11 ‘ L1 11 1 1 1 1 | L1 1 1 L1 1 1 1
300 350 400 450 500 550 600
my, [GeV]

200 250

Paul S Miyagawa ECTP2011, 4-8 Dec 2011 17
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Low mass searches

* H— yy : most sensitive
* H—- 1T

« W/Z+H — IV/ll + bb

Paul S Miyagawa ECTP2011, 4-8 Dec 2011 18
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« 1.08 fb1 of data;
Phys. Lett. B 705 (2011) 452-470

¥
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> 40— L L I L B L IR

- Rare decay from W/t loop S 4000 s=7TeV, [ Lot=1081" -

° Clean Slgnature Sf 350 Inclusive diphoton sample _;

a i ®  Data2011 -

 Best for low mass 5 3005 ________ Ssskf;\%n:i::;-:f1zo GeV, 5xSM §

- Shape analysis of invariant mass m,, 250F 3

: 200F- =

* Event selection Jsof- E

« 2 high p5, isolated photons 1002_ = E

* Analysis separated into 5 categories 50f aras E
* n bins and converted/unconverted P00~ "To 720 130 140 150 160

- Data-driven methods for estimating energy m,, [GeV]

resolution and pointing resolution
Paul S Miyagawa ECTP2011, 4-8 Dec 2011 19
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H— vy

* Main backgrounds 8 T omewedclimi
* yy + X estimated from data-driven & Mf - Expected CL limit p,
methods (irreducible) @ 12 W+t ATLAS  H- vy -
. . = B + 20 Data 2011, \s =7 TeV
* Vi, jj + X estimated from data- o 10 )
driven methods ’%:_ i: det= 1.08 b
« Dominant systematics =

. v efficiency (+11.6%/-10.4%) I :
* No significant excess observed of E
- Still statistics limited | T T N D B DU U DU
110 115 120 125 130 135 140 145 150

my [GeV]

Paul S Miyagawa ECTP2011, 4-8 Dec 2011 20
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H— 1T

Promising channel for 110 < m < 150 GeV
« VBF production offers small background, but low signal production rate
Three classes of final states depending on T decay
* Lepton-lepton (Il)
« Lepton-hadron (Ih)
« Hadron-hadron (hh) : not studied at ATLAS
Main backgrounds
o Z(Ih)+jets, W(lv)+jets, QCD multijet estimated using data-driven methods
« Z(t7) irreducible
Dominant systematics
« Jet energy scale (+3.3%/-10.0% for Il, +19%/-16% for |h)

Paul S Miyagawa ECTP2011, 4-8 Dec 2011 21
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() = diboson —
s Of 40+ - - =
Shefﬁeld g - j L=1.08fb - single top .
o 35:_ -ﬁawwqeu _:
E E = Z—)Ee,|:|p+j9,'ls E
§ 30 E— —— . 30x H(120)—>tt—ll GG—E
L 25 :— ----- 30x H(120)—tt—ll VEH'E
C 1ke|eptons .
H— tt—Il+4v
15-
« 1.06 fb! of data; ATLAS-CONF-2011-133 10 5
 Event selection a , E
. . . . Lo A S an e e bt - A |
2 opposite sign, high p+, isolated leptons 50 100 150 200 250 300 350 400
« Cuts on m, to veto dileptons from Y,y",Z m,. [GeV]
* Atleast 1 high p; jet < T
« Large E,™Mss 5140 Hott— |l -
: : ~ i —— Observed CLs ]
« Event counting analysis g 120 e Expected CLs N
. . . o r ]
« Reconstruct m__efectve ysing collinear = t20 :
approximation E 100 B +io -
*  Apply mass window cut C') 80:— 1s=7TeV, det =1.06 b B
32 I ATLAS Preliminary -
& 60 -
40f .
200 .
0' | | | | i

110 115 120 125 130 135 140
Paul S Miyagawa ECTP2011, 4-8 Dec 20! m,, [GeV]
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5 (S)}f1 e ¢ 350 Data 2011,\s=7Tev,_[Ldt=1.06 fo
elrield. o - 7
> 300 ATLAS Preliminary
L% 250;_ —+—Data _;
200;— - m,=120 GeV, 12xSM —;
H-oTtt—lIt 4+3V =«
100F- =
 1.06 fb! of data; ATLAS-CONF-2011-132 50;_ _
e Event selection %"~ 50 100 150 200 250 300 350 400
1 high py, isolated lepton M. [GeV]
‘ 1 hlgh pT Thad % I1 00:\ T | LI ‘ LI ‘ T 17T LI LI T |:
* Large E ™SS E QOF et +Htchannels =
« Cut on transverse mass © 802— —— Observed CLs _
« Shape analysis using Missing Mass o e T Expected CLs E
Calculator (MMC) E F t2s :
* New mass reconstruction technique (—)' 60? W £ E
$° 50? Is=7TeV, JLdt: 1.06 fb E
o 40 ATLAS Preliminary E
30 :
20 E
10- E
O:"!""1""1“"!"“! ....... 3

100 110 120 130 140 150
Paul S Miyagawa ECTP2011, 4-8 Dec 2( my [GeV]
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E 90; H-1t ATLAS Preliminary _E

© - —e— Observed CLs E

i TP : S 801 ... Expected CLs E

* Combined limitis dominated = 54t iog E
by lepton-hadron limit E " mmz1o §
i 60p 3

o - e

X 503_ is=7TeV, J-Ldt=1.06fb'1 E

& 40F -

30| E

20} -

10F -

0:| ! coov b b v e b g b |:

100 110 120 130 140 150
m,, [GeV]

Paul S Miyagawa ECTP2011, 4-8 Dec 2011 24
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110 < m,, < 130 GeV

* QCD jet background renders an inclusive search 5
iImpossible and a search in association with W/Z

EXPERIMENT
% 450 ATLASPreliminary ' o gata = -
W/Z +H — IV/Il + bb ¢ w Jiew =
35 — Total BG
3 30F — % E
+ 1.04fb? of data; ATLAS-CONF-2011-103 £ 25 ~bmeson
+ H — bbis dominant decay channel for 208 E

—_ -k

(=] o »
Py
T

+ Exactly 2 b-tagged, high p; jets
* WH cuts to veto ttbar
* ZH cuts to veto E;Mss

« Shape analysis of invariant mass m,,

— Top
—— Diboson
—— Multijet

A PRI S RS T S T N
and ttbar challenging 0 50 100 150 200 250
- Possibility of directly measuring Higgs to quark my, [GeV]
couplings
- Event selection g 2200 ATLAS Preliminary =
» Identify W/Z leptonic decay = _;o?aIBG
% w
£
L

N ——————
150 200 250
Paul S Miyagawa ECTP2011, 4-8 Dec 20__ My, [GeV]
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W/iZ + H — IV/Il + bb

« Main backgrounds & [ —e— Observed (CLs)
. : . ‘5120__ ....... Expected (CLs) det=1.04 ib'1, \s=7 TeV
«  Wh+jets, Z+jets, top, QCD multijets ¢ | pmm+1o
estimated from data-driven g100- [ Jt20 VH, H— bb
methods = L ATLAS Preliminary
- Diboson from MC O 8of
« Dominant systematics " el
« b-tag efficiency (17%) i
40—
* No significant excess observed !
20_—
_11|0I — I11|5I — I150I — I155I — I13|0

Higgs mass [GeV]

Paul S Miyagawa ECTP2011, 4-8 Dec 2011 26
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ATLAS Standard Model Higgs combination

Paul S Miyagawa ECTP2011, 4-8 Dec 2011

27



@ ATLAS
E}WERMMEME

ATLAS SM Higgs search

E — T T T T T T T T T T T T —r 1T
bm ~ Exp. Obs. Exp. Obs. .
-~ L TP PPIPPTS Hoyy (1.08tb") ====: H—ZZ— 1l (1.96-2.28 tb™) _|
© B -——- H— WW— Ivlv (1.701h™) «oveeee H— ZZ— ligq (1.04 1b™)

c | % &5 g e = W/ZH,H—bb (1.041b") =~ - H— ZZ— llvv (1.04b™)

_S B H—tt (1.06 fb™) -

E

= 10

1 [

O n

3‘?' -

u‘) -

m -
TE =

B ATLAS Prehmmary j L dt ~ 1.0-2.3 fb",\'s=7 TeV CLs limits _

100 200 300 400 500 600

my, [GeV] 28
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95% CL Limit on o/cy,,

—
o

10

ATLAS SM Higgs combination

« Standard Model Higgs excluded at 95% CL in mass ranges 146-230,
256-282, 296-459 GeV

* p-value is probability that the predicted background will fluctuate as
high as the observed excess

«  No combined excess beyond 2.10 is observed ATLAS CONF 2011 135
- ATLAS Preliminary ~ ClsLimits ~ § % 4L ATLAS Preliminary _
o Loy :
B P I Ldt=1.0-23 1" - 126
= I E=E; ! E 102k .
C [N+2c \s=7TeV . - E
107 - ~ 30
10 E E
NN AT e~ = SRR S SR EES O b """" d """"""""""""""""" 140
- . 10°E T osenve +5
- - : i Expected | Ldt=10231"
i i 10°E ' 1s=7TeV
ST e T e T e e T L L LT T T L EL TR ELORISeLEs 4 90
PR I ST SN T AN SN TN SO S SN S SN SN S SN SN S M S 10-7 PR T T TS AN T T ST (N S S T NSO TN SR S NS SO S S S |
200 300 400 500 600 100 200 300 400 500 600

m, [GeV] m, [GeV]
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Searches for MSSM + BSM Higgs

MSSM H/A/h — TT
MSSM H* — TV
* H" —> Cs

° _|++_)“+“+
* Fermiophobic Higgs

Paul S Miyagawa ECTP2011, 4-8 Dec 2011 30
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350[-er, ., + ut,_ channels

had
—4- Data 2011

----- A(120)/H/h — 1 1, tan B=20
Z/y'(—m:) emb.

=

Events / 10 GeV

250 Others
Y Wejets
200 QCD multi-jet
%
MSSM H/A/h — TT 8

ATLAS Preliminary

100

"“"i‘IIIIIIIIIIIIIIIIIII'IIII

s =7TeV, det =1.061"

« 1.06 fb! of data; ATLAS-CONF-2011-132
* One of the most promising channels

IIIIIlIIlIIlIIIllIIlIIIlIIllIIllllll

« gg — H/A/h and associated b production 0 50 100 3‘ 200
« Mass reconstruction depends on T decay MMC m,. [GeV]
channels - 2 OO
* ep +4v:reconstruct m S e Observed CLs

- emewss Expected CLs

1T + 3V : Missing Mass Calculator m., 505
Thad Thag T 2V : reconstruct m.Visble

EZZ4 LEP
« Main backgrounds
« Z/WH+jets, top, diboson
*  QCD for ep and It .4

* IT,4q Provides most stringent limit

Sy

my'@, u>0

\s=7TeV, J Ldt=1.06 fb"

Illllllllllllllllllll

’
A
’
’
’
4
o)

?{/y ATLAS Preliminary

QIOO 150 200 250 300 350 400 450

Paul S Miyagawa ECTP2011, 4-8 Dec 201: m, [GeV]
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H+ —s -

V — Tpq T 2V

b -~ L I AL IR IMRLL I
@ i ala ]
-+ 1.03fb! of data; ATLAS-CONF-2011-138 & | amasrreiminay * ™"
. . E\J- 20 - .Jet—>r misid
* Alight H* produced in top decay g | e
> E .Mulli—jets N
* For ttbar topology, H* replaces one W - 4 --HisB01
g E -~ H'sbackground
« Fortanp > 3, decays to tv g i
i _[ Ldt=1.03 0"
* For 1,4+ 2v, reconstruct transverse mass _
* No signal seen nn ;
_— : : 0
* Upper limits on branching ratios and MSSM ¢ S0 100 150 200 250 300
parameter space my [GeV]
0225 ATLAS Preliminary S T T T
? 0.2F ! E § 00 MY s ATLAS Preliminary E
048 Data2011 JLdt: 103’ E - e ( -
SUUTE e 3 50j Expected + 26 / —
m 016 Expected Limit — r == Observed Limit / ]
X oo e = C —— = Observed,* 1o ]
3014} - ExPedEdi1G { 40__ theor. uncertainties / ]
To.12f Expected: 20 ] - .
I o1E =e= Observed Limit 301 B
§0.08 i— v DO Observed _i 20;_ _E
§0.06§ , - E
algg'g:; E 10f Data 2011 ILdt: 1.03fo"
c,-GE||1111111||]|11111|1|]1111||||1|1111|1E 0:|||| I |:

90 100 110 120 130 140 150 160

my. [GeV]

PRI el b b b 1y
90 100 110 120 130 140 150 160

m,,. [GeV] 32



95% C.L. upper bound on Br{t — bH"}

The
University %250_"'“'"""""""""""'1'_
B O G [ATLASPreliminary det =1.03fb -
o - -
T 200 7 ff (with HY) m,. =130 GeV -
2 L Lt (W'W)  Br(t = bH") = 10% -
+ 3 @ Single top i
s T 3 W 150F @ 7 + jets §
« 1.03 fb! of data; ATLAS-CONF-2011-151 [ © Data 2011
« For e/u + 3v, solve event kinematics 50 -
* Maximise transverse Higgs mass i
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« Upper limits on branching ratios and MSSM mt, [GeV]

parameter space

0_4\||||\||||\||\|\||\|\|

_ a @  FT | ]
0.35F. ATLAS Preliminary , E g 60 o -
OO Data 2011\s =7 TeV -  ATLAS Preliminary ]
- —— (E)bser\tleéi CLs 3 s0F _
O e Xpecte _ N — —
03 o & J.Ldt=1.03 ! = . :
- [ 1+2c ] C ]
0.25— = 40— -
0.2F = - .
- a 30— wax -
0.15 :_ _: - e Expected Limit ]
— . 20 - [ Expectedt 1o ]
0.1 — -] N 1 Expected £ 26 ]
. = 1o Data2011 JLdt - 1.03fb"  —e— Observed Limit E
0.05F = L — - Observed, + 1o 7]
C n C theor. uncertainties 7]
O :\ I 1 1 Il 1 | 1 1 Il 1 | Il 1 Il 1 | Il 1 Il 1 ‘ Il 1 Il 1 | Il 1 Il 1 | Il 1 Il 1 | Il I: O _I I Il 1 1 1 | Il 1 1 Il | Il 1 1 Il | 1 1 Il I 1 1 1 Il I 1 N

90 100 110 120 130 140 150 160 0 100 110 120 130 140

m, [GeV] m,. [GeV]'



. ATLAS

Sheffield. EXPERIMENT

Events/ 5 GeV

H* — CS

« 35 pblofdata; ATLAS-CONF-2011-094
« Same ttbar topology as for H* — tv
* H*decays to 2 jets; dominates at tanff < 1
» Kinematic fit of ttbar with top mass constrained to latest measured value
* H*appears as a heavy W in m; distribution
* No signal seen
» Upper limit set on branching ratio Br(t—H*b) x Br(H*—cs)
F L L DAL L I I B LA B i e L =
35 imi ® Data2010 4 8 ooF Limits at 95% CL: 3
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« 1.6 fb1ofdata; ATLAS-CONF-2011-127
* Predicted in little Higgs, Higgs triplet and left-right symmetric models
* Look for dimuon resonance
« Upper limit set on branching ratio
0] u ATLAS Preliminary ILdt=1.6 fo Nor 0 =, - ATLAS Preliminary .
S I :
E E — H™ (150 GeV) E Y JLdt:LG fb 1
'g = — H (200 GeV) T
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E r . = N
a r 7 o B |
1k — m
: e X f
B - % 1 Observed 95% upper limit
1 - ====-e==== Expected 95% upper limi
m‘I 0 % - 68‘5’0 o:‘ Pszigo-gs;)erim;nts
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~ SR | eft-handed H™ production, BR(H*—ppt)=100%
= W A // Q B SRS Right-handed H production, BR(H=—p*u*)=100% 7
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Fermiophobic Higgs

- 1.08 fb! of data; ATLAS-CONF-2011-149

« Extension of SM Higgs which does not
couple to fermions

 Vector Boson Fusion and associated VH
production only

 Decaystoyy, WW, Z2Z, Zy

* Focused on yy channel
* Reconstruct m,,

« Upper limits on simplistic fermiophobic
Higgs extension of SM

* Limits on SM Higgs also constrain the limits on
fermiophobic Higgs

* Excluded in mass ranges 110-112 and 113-118
GeV at 95% CL

95% CL limit 0N 0/ iopoic

Paul S Miyagawa ECTP2011, 4-8 Dec 2( __
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Conclusions and prospects

Paul S Miyagawa ECTP2011, 4-8 Dec 2011
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Conclusions

Standard Model Higgs %% - ATLAS Preliminary ~ CLsLimits 1

« Searches performed in several § | T heeed [ R

channels with luminosity 1.0-2.3 fb2 £ 10  m:1o L\d:;iei:* fb—E

« Statistical combination shows no § e i
significant excess in 110-600 GeV 3

+  SM-like Higgs is excluded at 95% CL | /e S mamers=s E

In mass ranges 146-230, 256-282, - j

296-459 GeV - ]

10" ———"200"""300 400 500 600

MSSM + BSM Higgs my [GeV]

« Also probed a wide variety of non-Standard Model
«  MSSM Higgs
« Singly and doubly charged Higgs
* Fermiophobic Higgs

« No excess observed in the channels studied
Paul S Miyagawa ECTP2011, 4-8 Dec 2011 38
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Prospects

« Analysis of full 2011 dataset to be ATLAS PHYS-PUB-2011-001
announced 13 December @ CERN

* More than 20 sensitivity in entire mass range
expected

« Work underway to optimise object
performances, reduce systematics and
optimise selections

- Additional 5-10 fb't in 2012

» Discovery possible over most of mass range

* Conclusive answer on the Standard Model
Higgs should be achievable

« Very exciting times ahead!
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