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m combined effort by ATLAS, CMS and
theorists:

"Handbook of LHC Higgs Cross
Sections: 1. Inclusive Observables.”
arXiv:1101.0593 [hep-ph]
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EXPERIMENT
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m dominant production processes at LHC m combined effort by ATLAS, CMS and
9 v theorists:
I ., "Handbook of LHC Higgs Cross
d Sections: 1. Inclusive Observables.”
0 a arXiv:1101.0593 [hep-ph]
gluon fusion (ggF) vector boson fusion (VBF)

m cross sections (ggF, VBF) ~ 15 times
higher (@ my = 100 GeV)
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SM:
m H— vy
m H—ZZ
4

— £lqq
— v

m H— WW — lvlv
+0/1/2jets
MSSM:
m h/H/A — 77 — {Thaq 3V
NMSSM:

may — pp

m limit derivation:

profile likelihood method (nuisance
parameters for systematic uncertainties)

power constrained limit (PCL):
Oobs < €xp. median — 1o =
Oobs = €xp. median — 1o
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m signal: small branching ratio

but excellent M., resolution expected
(4.4GeV @ my = 120 GeV)

2 isolated photons
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m signal: small branching ratio

but excellent M., resolution expected
(4.4GeV @ my = 120GeV)

2 isolated photons

m background
- -7 (irreducible) — mass resolution
- 4-jet, jet-jet; jet: fake  or from 70

— photon ID and calorimeter isolation

a
- Drell-Yan
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m estimate background

"signal” region A= C - B/D, sample
admixture from system of equations

consecutively for harder and softer
photon

Drell-Yan from dedicated study
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X
v
= 120¢ T T T m|
2 E Data 2010 ]
EL 1()0} data-driven composition {
S b - expected ]
s sob | = 7j expected B
§ 5 BN jj expected ]
@ 60l EEEEEE DY expected E
r ATLAS ]
40 Preliminary -
E Ty 4 1
20 _+_ _[ Ldt=38 pb ]
o] S— L 2 @ ---
i v ii DY



) " @AILAS
universitatbonn EXPERIMENT

Data Exp. Bkg.

Ny 75.0 £13.3127 86 & 23
Ny + Njy  19.6 £7.54+3.9 31+15
1.8
N 1.5 +£0.755% 1+1
Nov 29+01+06 27+0.2
Nicolas Moser DIS 2011
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Data  Exp. Bkg. Source Uncertainty [%]
Ny 75.0 £13.3127 86 & 23 luminosity +3.4
cross section +20/—-15
Ny + Nj,  19.6£7.5+3.9 31415 Shaton 1D T
Njj 1.5 +0.7758 1+1 photon isolation 410
Noy 20£014+06 27402 trigger +11/ =37
resolution :tl?’/UM‘w
m discriminating observable: M,
2 F ‘ ‘ ‘ ‘ ‘ ‘ ‘ ] o F L Observed Power Constrained limit 7
& E ATLAS —4— Data 2010 E 2 100 T gpsenved ow ined fimi -
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- 4 isolated leptons

- utp~ or ete~ pairs

- leading pair: my, closest to mz
- 2nd pair: myg > f(Mjyg)

Nicolas Moser DIS 2011
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m very clean signature
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- 4 isolated leptons

- utp~ or ete~ pairs

- leading pair: my, closest to mz
- 2nd pair: myg > f(Mjyg)

E 102? T J'L:4‘2pb1\/‘§:7TeV ‘ m background
o L ATLAS Preliminary ] - zZ®)
g‘loz; . DataQ_p 7 from MC, normalisation corrected with
X E T _pataallp ] Z — pp to reduce sys. uncertainties:
1%’_ FooTT “MCQ-p ] - ZQQ, Q=corb
123, r ] normalisation (QQ — 2¢ fraction) from
L E control regions
; 1 ] m for details see ATLAS-CONF-2011-048
10° ‘é‘ - ‘1‘0‘ - 1‘5‘ - ‘2‘0‘ - ‘2‘5‘ - ‘30

P.[GeV]
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m discriminating observable: My,

m 0 events expected, 0 observed

m M)y, after subset of cuts:

Events/(100 GeV)

Nicolas Moser

r o DATA ]
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£ [ Ldt =40 pb™,Vs= 7 TeV |

ATLAS Preliminary
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DIS 2011

H— ZZ — 4¢

Event Yields

Exp. Signal®  Exp. Bkg. Data

0.095 £+ 0.017 0.41 0

2 my = 200 GeV
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m discriminating observable: My,

m 0 events expected, 0 observed

m M)y, after subset of cuts:

Events/(100 GeV)

100

Nicolas Moser
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H— ZZ — 4¢

Event Yields
Exp. Signal®  Exp. Bkg. Data

0.095 £+ 0.017 0.41 0

2 my = 200 GeV

m best limit at my = 200 GeV

(~ 25 x osm)
54505y
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g F = ]
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= 300 E
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m signal: less clean than 4¢ channel

but factor of ~ 27 higher BR
(12%/0.45%)

H common:

- 2 isolated leptons, ete™ or utu~—
- myy close to mz
m £0qq:
miss .
- low ET - =
- mj; close to mz

- small opening angle of leptons and jets
in ¢

n vi:

- large E.’Fiss

- b-jet veto
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EXPERIMENT

m background

m signal: less clean than 4¢ channel - ZZ, WZ from MC
but factor of ~ 27 higher BR - Z + jets checked in jet-jet sidebands:
(12%/0.45%) mjj above or below Z — peak

- tt: checked in ¢/ sidebands: my, above

or below Z — peak

= common: - QCD, control samples, ee: inverted
electron ID, pp: same-sign;
_ 2 +a— = n i, _ ;

2 EEEE I enE) G G normalisation from fit to data
- myy close to mz

m Z+jets control sample

m £0qq:

_ miss -
low ET g 90; /»:TL@S Prellmlnary ‘_ d;‘ar[ALd[ 35p5"
- mj; close to mz o 80 TotarMC 3
H H s 70 Other BG 7;
- §ma|| opening angle of leptons and jets 2 eoF E
in ¢ g s 3
n vi: 40E E
) 30F E
- large ET'® m 3
- b-jet veto 4+ 3
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m discriminating observable ¢vy:
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m discriminating observable ¢lvv: Mt 2
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0 WW - evuv Candidate
A éf’[l&f\é& Run 167576 Event 120642801

Time 2010-10-24 13 us 00 EDT

m H — WW: highest branching ratio 1 l "
t |1 ll

above ~ 135 GeV

Nicolas Maser DIS 2011 10/27
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SATLAS WW - evpv Candidate
-‘EXPERIMENI Run 167576 Event 120642801

Time 2010-10-24 13:06:00 EDT

ST ATATY

m H — WW: highest branching ratio
above ~ 135 GeV

m analysis optimised in 0-, 1- and 2-jet
bins (jet: pr > 25GeV, |n] < 4.5)

- 0/1-jet bin: dominated by ggF
- 2-jet bin: VBF
additional cuts: exploit jet signature

h/H/A
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SDATLAS WW - evpv Candidate
-‘EXPERIMENI Run 167576 Event 120642801

Time 2010-10-24 13:06:00 EDT

TI - W)
o\ ¥\ \L
—i’—-i

m H — WW: highest branching ratio
above ~ 135 GeV

analysis optimised in 0-, 1- and 2-jet
bins (jet: pr > 25GeV, |n] < 4.5)

- 0/1-jet bin: dominated by ggF
- 2-jet bin: VBF
additional cuts: exploit jet signature

n Selection

———--
h/H/A

- 2 opp. sign leptons

- mye < 50(65) GeV (high mpy)

_ E?_ﬁiss

- restrict angle in transverse plane (spin
correlation)

(+ some additional cuts for 0/1/2-jet
analyses)

Nicolas Maser DIS 2011 10/27
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ATLAS WW - evpv Candidate
-“EXPERIMENI Run 167576 Event 120642801

Time 2010-10-24 13:06:00 EDT

TI - W)
o\ ¥\ \L
e

m H — WW: highest branching ratio
above ~ 135 GeV

m analysis optimised in 0-, 1- and 2-jet
bins (jet: pr > 25GeV, |n] < 4.5)

- 0/1-jet bin: dominated by ggF
- 2-jet bin: VBF

additional cuts: exploit jet signature

Common Selection

———--
h/H/A

- 2 opp. sign leptons

RO ‘ - myy < 50(65) GeV (high my)

_ E?_ﬁiss

- restrict angle in transverse plane (spin
correlation)

m background
- WW (irreducible)
- Z+jets, Wjets, top (tt & single top)

some additional cuts for 0/1/2-jet
CWz)2Z/WA (+ som itional cu r0/1/2-

analyses)
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m Z+jets MC correction

§ % »‘ATLAS‘PreI\mir‘]ary %
m check all major backgrounds with data 5 ! A g
w6 10'3D-
5
4
3 104
2
1
10°

my, [GeV]

m W+jets control sample

r ATLAS Préliminary ' T

— Data B H-WW(m =170 GeV)
CJtop [0 W+jets(Norm. to Data)

2
40T g Vet Y Iuﬂ =aspb™]

Number of events
[ |
g

00 50 100 150 200 250 300
m; [GeV]
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m Z+jets MC correction

S z
g [ ATLAS Preliminary z
. . = 70 ©
m check all major backgrounds with data g F °
W 60F A 0%
S0
= estimation “oF
. 30F 10
- WW: shape from control sample with 3
myp > 80 GeV mé
. o s emiss GE Y ; Ll 10°
- Z+jets: correct norm. for tails in ET 020 40 60 80 100

[Gev]
corr Byata Dmc M
Alic = Awmc Dyata Bmc
- . m Wjets control sample
- top: efficiency of jet veto from control

sample with b-tag

% oiATLAS Préllmlna‘ry T T 1
% 5 — Data [ H - WW(m =170 GeV)
1 - [t [ Wjets(Norm. to Data)
- WH+jets: two control samples 5 f Euw BV [y ]
5 . WZ/zZIWy I =35p!
kinematics from sample with loose E

lepton

lepton fake prob. from jet-trigger sample
with small transverse mass

00 50 100 150 200 250 300
m, [GeV]
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m discriminating observable: M m 0O-jet bin

My = \/(Egge + EMiss)2 _ (BEE 4 pmiss)?2

ATLAS Preliminary T 3
— Howw (NH:|70 GeV) ]
[E=pe

B Zy+iets

\s=7TeV
Ldt=35pb’

Entries / 10 GeV
=5

107 =
102
300
m 1-jet bin

3 " ATLAS Preliminary T El
(6} —— HSWW (m =170 GeV) ]
2 Jtop
~ W Zy+ijets 3
P y E
8 v E|
= \s=7TeV ]
w

Ldt=35pb"

250 0
my [GeV]
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m discriminating observable: M m 0-jet bin

My = \/(Egge + EMiss)2 _ (BEE 4 pmiss)?2

E E " " ATLAS Prefiminary ! El
m data compatible with bkg. exp. o f S 706N
5 9F - B Zy+jets 3
@ E W WZ/iZzZ/Wy E
Event Yields § [ e ]
exp. signal exp. bkg.  data E o=ese E
Ojets ~ 1.3+04  17+03 3 ok ]
1 jet 0.6 £0.2 1.34+0.5 1 F ]
2 jets  0.06 +0.03 0.02 £0.03 0 102, =
0
m 1-jet bin
2 " " ATLAS Prefiminary ! Ei
(93 —+ Data — HSWW (m =170 GeV) ]
e COW+jets  [Jtop
; W Z/y+ets
8
£ \Ns=7TeV
w -1
Ldt=35pb

250 300
my [GeV]
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m discriminating observable: M m 0-jet bin

My = \/(Egge + EMiss)2 _ (BEE 4 pmiss)?2

E E ATLAS Prefiminary ! El

m data compatible with bkg. exp. ° . EI::WW““;”OGGW;

-~ E W Zy+jets El

8 E -WZZZ/Wy E|

Ev Yields & L ‘EL’”EV ]

exp. signal exp. bkg.  data E dmsee E

0 jets 1.3£0.4 1.7+0.3 8 10,,; ]

1 jet 0.6 £0.2 1.34+0.5 1 F ]
2 jets  0.06 £ 0.03 0.02 + 0.03 0 102,

m excl. 2.1ogm @ my = 170 GeV (exp.)

m 1-jet bin
= [T T T T T ™7

o’ 1075 ATLAS Preliminary J‘ Lt =35 nb ' 3 > T 3 T T 3
2 - E| > ATLAS Preliminai Bl
© E e~ Observed PCL pb-3 3 W (m 170 Gev) ]
s L ---- Expected PCL. \Ns=7TeV ] = Jtop " 1
E 107 Mo =~ Observed CLs 3 2 E Zrviets E
3 [J+20 Expected CLs 3 2 ! ]
o E - B £ \s=7TeV ]
3] 1 & 4

2 Ldt=35pb" 4
2 E
& 3

evatron <L> = 5.9 fi5"

Tevatron

- —=— Observed CLs <+
[ Expec‘ed c,_s Excluslon 7
” ,
107325950140 150 160 170 180" 190 200 750 0
m; [GeV]
my [GeV]

Nicolas Maser DIS 2011



un|ver5|tatgﬂ @ﬁlﬂ:ﬁ h/H/A — Tt — EThad3V

EXPERIMENT

el
3-prong hadronic
tau decay
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ATLAS

EXPERIMENT m Higgs sector in MSSM
5 3 neutral: h, H, A; 2 charged: H=
— TT l
Candidate in 7 TeV Collisions’, = depends on two parameters: ma, tan 3

m Higgs coupling to b, 7 enhanced for high
tan 3

& \ b —————
3-prong hadronic T h/H/A
tau decay /
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ATLAS

EXPERIMENT m Higgs sector in MSSM
3 neutral: h, H, A; 2 charged: H*

depends on two parameters: mp, tan 3

o
Candidate in 7 TeV Collnsmns

m Higgs coupling to b, 7 enhanced for high
tan 3

& b —————
3-prong hadronic T h/H/A
tau decay /

- 14, 1 Thaq, opp. charge
_ E_r;_-niss
- low M@

My = \/2pL EMisS(1 — cos Ag)
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EXPERIMENT

m Higgs sector in MSSM
3 neutral: h, H, A; 2 charged: H*

depends on two parameters: mp, tan 3

o
Candidate in 7 TeV Collnsmns

m Higgs coupling to b, 7 enhanced for high

tan 3
g
b
& b ———
3-prong hadronic T h/H/A
tau decay
P -
- 14, 1 Thaq, opp. charge
_ E[,v_'liss m background
- low M2 irreducible: Z — 77, tt — {7459
reducible: W+jets, tt,Z — ¢¢, QCD
multi-jets

My = \/2pL EMisS(1 — cos Ag)
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m mass shape (MYs) from data-driven
methods

- Z — 77 checked with embedding
technique: select Z — pp data and
replace pus with simulated 7s

normalisation from theory

- W+jets and QCD

MYs determined from same-sign (ss)
events

normalisation, Nos/Nss from
control-regions

Nicolas Maser DIS 2011

m MY from embedded sample

o
o
T T T I T T T T

ATLAS Preliminary

——Z.TMC

—e— Embedded Z — pyt

Vs=7 Tev,J'Ldm =36pb

J

I o qales.
20 40 60 80 100 120 140 160 180 2
M,, Visible [GeV]

h/H/A — 7t77 — £14243V
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h/H/A — 7t77 — £14243V

m mass shape (MYs) from data-driven

methods

m MY from embedded sample

- Z — 77 checked with embedding

technique: select Z — pp data and

replace pus with simulated 7s

normalisation from theory

- W+jets and QCD

MYs determined from same-sign (ss)

events

normalisation, Nos/Nss from

,‘«f F T T T T T T J
€ 0.18F o =
2 F ATLAS Preliminary ]
2 0.16) E
Z 0.14F ez _.uMC 3
S 3
0.12:* —e— Embedded Z — pp =
0.1
0.08F
0.06- Vs=7 TeV,ILdl =36pb
0.04
0.025 E|
ot Lol altn qolen slans ]
20 40 60 80 100 120 140 160 180 200

control-regions M, Visible [GeV]
i L. Event Yields
m systematic uncertainties exp. signal® bkg. (MC) data
H a
signal ZoTT echannel  17.9405 70+£3 74
jet/Thaa E scale  +17%/ —14%  +32%/ —21% | _channel  35.440.8 137+4 132
cross section 10 — 20% 4% R
total efficiency  24% - iy = 120GV, e = 40
?my = 120 GeV
Nicolas Mdser DIS 2011 14/27
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EXPERIMENT

m discriminating obs.: M, , (= M%)

0 120= e e
.0 I It +ets e+u channels —— aaa

= r W A120)Hh—>1, tanp=40
|.|c.| B I bbA(120)/H/h—r, tanf=40

100~ ATLAS Preliminary & 2-weis0559

Others(OS-SS)
5] W+ets AddOn .
Same Sign i
80 T syst. 1
-1
60 + \s=7TeV, _[ L=36pb

TRV NI NS N SN N RAVENY N MR RN |

R

50 100 150 200 250 300
M, visible [GeV]
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universitétm @&Pll!l-héé h/H/A — Tt — EThad3V

m discriminating obs.: M., . (= M}%) m expands Tevatron exclusion area
T T T T 5=} 777
4] 120, T+ e{s e+ (‘:hannel.‘e, ‘ ‘ j [ Z///7//7/7//7//
= 1wt 1 —4— cata ] 8 U777
€ L B b o U
0 - I 50A(120) Hosrs tan-d0 ~///;;m;;7;;47;;47;;47/;/W;
100~ ATLAS Preliminary 2 ziomeseisosss)
[ Others(0S-SS) 7
[ Y Wijets AddOn ]
Same Sign
80 L syst ]

60 + \s=7TeV, _[ L=36pb" ]

—8— Observed (CLs+b, PCL)
Observed (CLs)

/ ATLAS Preliminary Spectealssncl)
00 50 100 150 200 250 300 100 150 200 300
M, visible [GeV] m, [GeV]

250
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universitétﬂ %@PER’LMM%R% a]' — I’l'l'l‘

> F T T N \‘ T T T =
() ATLAS Preliminary J _ ol
© ot \E=7Tev Ldt=39pb" |
. . Q £ 2 . 3
m inspired by NMSSM: s x/dof:17 4
3 r 1
search for a low-mass scalar a; e or 1
m look for resonance in My, = [6,9] GeV 1o _
and [11,12] GeV Y S van .. =|
L ! L | | I | ! ! J
65 7 75 8 85 9 95 10 105 11

m, [GeV]
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universitétﬂ %@PER%MAEM'E a]' I’l'l'l‘

> F T T N \‘ T T T =

() ATLAS Preliminary J _ ol
© ot \E=7Tev Ldt=39pb" |
. . Q £ 2 . 3
m inspired by NMSSM: s x/dof:17 4
2 L 4
search for a low-mass scalar a; e or 1
m look for resonance in My, = [6,9] GeV 1o _
and [11,12] GeV P S VA, &
65 7 75 8 85 9 95 10 105 11

G
- 2 u, opp. charge, pr > 4GeV M [GeV]

- likelihood ratio selection
AR<0.2
vertex 2/ Naos, EAR<02(1)

m likelihood PDFs directly from data
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o P
3 1OA7\%Tl:;s_reljlrel|m|nary det= 39 pb" |
m inspired by NMSSM: g F $dofi17 ]
search for a low-mass scalar a; £ T ]
w
m look for resonance in My, = [6,9] GeV
and [11,12] GeV 10 g
. ]
L Il J
65 7 75 8 85 9 95 10 105 11
- 2 pu, opp. charge, pt > 4 GeV My [GeV]
- likelihood ratio selection _ : : : :
=)
> AR<0.2 = ATLAS Preliminary J' P
vertex x?/Ngof, EF™<0%() 2 1800F 5 - T Tev Ldt=39pb
11400
£1200
. ) . © —— Observed limit
m likelihood PDFs directly from data 1000 = Expected it
800
600
m9< My, <11GeV: 400
not considered in analysis due to 200p\, 7
uncertaintyin’T‘rate G"\\\7\\\'-\\\B'\\\\é\\\\1\0\\\\1\1\\\'\

my, [GeV]
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universitétﬂ %ATLAS Summary

EXPERIMENT

m analyses inclusive; simple cut selections
B estimate major background from data
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universitétﬂ %AFLA& Summary

EXPERIMENT

m analyses inclusive; simple cut selections
B estimate major background from data
m with first ~ 45pb—1:

- H— WW: close to SM cross section, 2.1o5m (exp.)
h/H/A — 77: expanding excluded area in mu-tan 3 plane

m not covered here: search for HE¥ — 7v in tT events

Nicolas Maser DIS 2011 17/27



) " @AMAS
universitatbonn EXPERIMENT

analyses inclusive; simple cut selections

estimate major background from data

with first ~ 45pb~1:

Summary

H — WW: close to SM cross section, 2.1 osym (exp.)
h/H/A — 77: expanding excluded area in mu-tan 3 plane

not covered here: search for HY — 7v in tf events
2011: recorded 60% of data in 2010!

projection: exclude Higgs masses down to LEP limit with < 4fp—1 ..

n

1—9 C ATLAS Preliminary (Simulation) ; b
> - -4 50\s=7 TeV. 6~ 50\s=8TeV 4
‘% 10| w30 \5=7 T i 3o VSB TeV
_CE) C oA QE%CL\IE:?'IQV»"T&QS%CL Vs=8 Tev ]
£ ot it N i
P g > :
o F ; ]
L r . NS ]
< 6 i N i
g I ?/ k; i
i ey
FoOAL W RN B e . i
= .-t 1
of Loy — \ 1
F P S S,
?00 120 150 200 300 400 500
m, [GeV]

m ...or find evidence for my 2> 125 GeV!

Nicolas Maser

DIS 2011
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universitatbonn EXPERIMENT

m Standard Model

H =y

H— WW — vy

H— ZZ — (vv/qq)
H— ZZ — 4

= MSSM

h/H/A — 77 — {1p,q3V

HE — 7vin tT

m NMSSM

ar — pp

Nicolas Maser DIS 2011

Documentation

ATLAS-CONF-2011-025
ATLAS-CONF-2011-005
ATLAS-CONF-2011-026
ATLAS-CONF-2011-048

ATLAS-CONF-2011-024
ATLAS-CONF-2011-018
ATLAS-CONF-2011-051

ATLAS-CONF-2011-020
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universitatbonn @E}’PEHMEM H™ — 70 in tt i i

m MSSM: 2 charged Higgs bosons, H* Discriminating Variables

m can appear in top decays (t — HTb) if
my+ < mg - cos; = 4p® - pt/(m7 — m},) —1

; 2
- (m’.‘r’)Z — ( mg+(,’j‘$_+,3[_;_+ﬁ?lss)2 _pl_,:_> _

(ﬁg_ 4 ﬁ?iss)z
Hpt )

- m’;2 = max _[m
{constraints }

m discr. observables validated with data

oy 40 T T > B e NS AR ARRE AARI A > 30p—rT
e ATLAS Prellmlnary ° Data & [ e Data ATLAS Preliminary J 8 e Data ATLAS Prellmlnary
2 35 Ly =35p0 e SM E o 30F gy Li =35 b E S o5f sm Lipy =35 pb”!
é’ 30| tt(Hw) P ps t (HEW) E 2 1 (HEW)
- (WW) S <L m i (W'w) El S oo Wt (W'W) - e
= Single top o 20i = Single top E o m Single top
Z+jets 3 r Z +jets 1 15E Z +jets B
m W +jets 15; m W +jets 3 m W +jets
Di-boson 4 E Di-boson 1 1ob Di-boson
] 105 BN
Q1 -0.8-0.6-0.4-02 0 0.20.40.60.8 1 20 40 60 80 1001201401601802 0 20 40 60 80 100120140160180200
cos®’ mf [GeV] mf,, H' side [GeV]
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universitatbonn %EXPEHMER% H™ — 70 in tt i i

m background from data: (hadronic 7 decays)
- true Thads
embedding method (cf. h/H/A — 77)
-  — Thaq fakes
tag-and-probe with in Z — ¢¢
- jet — Thaq fakes (quark dominated)
tag-and-probe with in v 4+ jet events
- QCD jets (gluon dominated)

select Th,q candidates failing tight ID; fit E7"3i5s
shape to data

Event Yield

T+jets channel T+lepton channel
true Thad 47+13H4 6.94+03+1.4
jet — Thag fakes 1.24+0.240.2 79+1.1+1.6
e — Thad fakes 0.7+ 0.0+ 0.3 0.65 4+ 0.01 £ 0.04

CD 11.3£3.7+£1.7 -
> 18+5+4 155+ 1.4 + 3.0
data 17 11

m data in agreement with estimated background

Nicolas Maser DIS 2011

Arbitrary units

Events

m ET™ shape from QCD control sample

many maas
4**

Winverted

10" - .

; * Baseline 3

[ - ]

[ - I Lat-g6pb’

102 - ATLAS Preliminary =

[ 3]

R ]

il -iﬁ j

[ teiets
I L
0720 40 60 80 100 120 140 160 180 200
ET™ [GeV]

B My from embedding technique

——Data E
[l Embedding

_[ L dt=36 pb”

ATLAS Preliminary

40 60 80 100 120 140 160 180 200
my; [GeV]




un|ver5|tatm @@PE%}%@ H — WW — Equ

- 1 isolated lepton

m discriminating observable: My, q,

m can be reconstructed with My, = My,

2(3) jets, 2 with mj; close to my
m background:

_ E?iss
dominant: W /Z+jets .
: /Z+] - b-jet veto
multi-jet, top, diboson
L Fpla-asppt | ATLAS Preliminary L a5 q-asppt | ATLAS Preliminary |
$100 s =7Tpv B Doosons ] G 40-\5=7Tey . Dosons =
9 top 1 S 35; 10p ]
- W/Z+jets 1 | WiZ+jets -
% 80 - Mumrjei - & E Mumrljet 1
@ [ [ signal (x30) ] O 30F [ signal (x30) 3
‘E L m, =400 Gevic? | .E E m,, = 400 GeV/c? ]
7] 60j +¥ 7 L 25; E
r i H + 0j Search 1 20F I % H + 1j Search E
dor # ] 15F 3
20; ¥_+ ] 10? E
r T ] 5F =
L M AL 1 S =t | Lo LT & + e
00 100 200 300 400 500 600 700 800 100 200 300 400 500 600 700 800

-]

m,, [GeVic?] my,, [GeVic?]
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unlver5|tatbonn| @EXPERIMENT

H— WW — frqq

Event Yields (combined)

exp. signal? 21+0.7
exp. bkg. 674 £ 45.7
data 713

3 my = 400 GeV

m sys. uncertainties on signal:

source uncertainty [%]
electron eff. +5
muon eff. +2
jet energy scale +26
luminosity +11
cross section +19

Nicolas Moser DIS 2011

=
‘?,

=
o

95% C.L. limit on 6/a(SM)

[

prTTT

[
Cew

—@— Observed PCL

—— M4 Prediction (ggH only)
P I

ATLAS Preliminary
\s=7 TeV

L dt=35 pb*

M
250 300 350

P S
400 450 500

il
550 600

M,[GeV]
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universitétﬂ %&P!I!TMQ& The ATLAS Detector

Z — ee Z — TT — WThad W — ThaqVv

ol e o o ATLAS P

P G 51010001
J—

Events /5 Gov.

[

oo 25740 60 80 100120 140160 180200
M%) [GoV]

QCD multi-jet

miss
Er

Wiy

Evens 16
3

< g L .
§ premmm—
5505 a2 TR B
= T T T = b, loading et [Ge e
8 ATLAS Online Luminosity vs=7Tev ]
= [ LHC Delivered | -1 .
[ R —" m ATLAS recorded 45 pb™* of data in 2010
§ 405 TotalDelvered: .1 po E - understanding the performance of the detector
=y [ Total Recorded: 45.0 pb' ] . . .
2 s Ei is crucial for Higgs searches
5 ] .
g E — measured plenty of processes, but still some
T ] work to be done
= 1o B s . .
£ ] m conditions still varying
C L L 1 . . . .
24/03 19/05 14/07 08/09 03/11 - luminosity (—> p||e—up), trigger menus, etc...

Day in 2010 . . .
= Higgs searches based on ”simple” selections,

data-driven methods to estimate background

Nicolas Moser DIS 2011




universitétﬂ %ATLAS h/H/A — THT™ — €Thaa3V

EXPERIMENT

m sample composition with loose selection

8 350 Tviels evpichannels + w7

£ 0N Az a0

G F . [ e ——.

300 ATLAS Preliminary g 2 m-sesiosss) ]

E Oners(05:53) ]

E Y Wiets Addon ]

E Same Sign ]

2501 2 ]

200~ \5=7TevV, I L=36pb" ]

1501 E

100F E

50F 3

E N4 7
o A M L

&~ 50 100 150 200 250 300
M, visible [GeV]
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B cross section of aj in ldeal Higgs scenario

T \ T T
106 | -
°F tanp = 10 . : + —:
+ + 4 N . + + b 1
s sk s o7 <
] 3
> s cand = 3 8 - . . .
o oMM, . ¢ 8 3 m signal uncertainty dominated by theory:
e & a v 8 9 3 M
0 S M : PN ma = 6(11.5) GeV
sE x x x x x x 3
T e ‘ | i source uncert.[%]
2 ¢ o V) 10 2 PyTHIA vs MC@NLO 67(20)
1.000 muonefﬁciency 14(15)
0500 E trigger 13(12)
[l tang=20 Iuminosity 3.4
30100 E T
3 tanf=3 - — - likelihood method 3
0.050 F+ _ E
h tanf=2
S tanf=1.5-------
= .
M 0.010 7 | tang=1 -
0.005 | E
0.001
0 2 4 6 8 10 12

m, (GeV)
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m limits on u = o /osm calculated with Profile Likelihood Technique
m purely frequentist approach

m by construction: downward fluctuation of 20 leads to o = 0 if there is only
background

— allows to exclude signals with very low cross sections, such that the experiment is
not sensitive to
m protect angainst this:
- CLs: reports conservative limit

or

Power Constrained Limit (PCL)

- reports raw Profile Likelihood limit if power of test > 16%
- else: report smallest p with power > 16%.

- equivalent to cutting off limit at —1o band.
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