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The 2011 (ATLAS) Data
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Z— pp candidate event,
[ 20 reconstructed vertices.
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DiBoson Production
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Test SM predictions, probe new phenomena/aTGCs, background to Higgs
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http://www.springerlink.com/content/a3043310758535t2/

WW — lviv

ee, eu, uu channels used (includes W— 1t +X — e/u + X):

e p(0)>25/20 GeV (ele, elp, p/p) s {Emf;faﬂ iqsz H/j}
m,, > 15/15/10 GeV (ee, pp, ep), Z mass veto foree, pu -7 ng‘ﬁ{/‘ ‘:"‘ 7/
e Erw>50/55/25 GeV (ee, pu, ep) ¢_mm{ #Er (] je 5)}

* No jets with p; > 25 GeV, |n| < 4.5, no b-jets with p; > 20 GeV, |n| < 2.5

Major backgrounds: Z/y*+jets, Top, W+jets, VV
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I= F Vs =T7TeV Iboson 3 - [ top ]
S 0ok I \V+jet/dijet = - i :
kT S = 2500 IL-::::::.J 1 Drell-Yan =
4 B tor ] C CIww—lvy ]
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WW — lviv

Combined Yields: [ATLAS-CONF-2012-025]
1524

Observed Events

Total expected

events (S+B)

MC WW Signal
Background estimations
Top(data-driven)

W+jets (data-driven)
Drell-Yan (MC/data-driven)
Other dibosons (MC)

Total background

Oy = 93.4+2.1(stat)+4.5(syst)+2.1(lumi)pb
SM: o,y (NLO) =45.1+2.8 pb
(cross sections in fid. volume provided as well)

1370.1£14.3+£96.5
839.0+4.24-83.3

[10.0+£6.24+22.4
79.04+1.4+£39.0
284.2+11.7+17.2
57.6+£32+7.4
531.1£13.74+48.7
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https://cdsweb.cern.ch/record/1430734

Ll — VIV

«2 same flavour leptons of p> 20 GeV
°m,, — mZ|< 15 GeV

«Axial- E7> 80 GeV (projection along ol )

*No jets W|th pr>25GeV, |n|<4.5
o|ET- p\ p: <0.6

6,7 = 5.475 (stat) ]+ (syst) £ 0.2(lumi)pb
SM: 6, (NLO) = 6.53pb

(cross section in fid. volume provided as well)
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10°E ATLAS Preliminary ~+Daa  EEww
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Combined Yields: [ATLAS-CONF-2012-027]

Observed 78
Expected ZZ 423+08+1.8
Background estimations:

W*Z (MC) 227+08+35
W*+y (MC) 0.29+0.12+0.01
tt, WEt, W*W~ and Z — 77 (data-driven) 14.7 +4.1+0.6
Z+jets (data-driven) 1.7£05+0.8
W=+jets (data-driven) 1.3£04+0.3

Total Background 40.7+43+£3.7
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https://cdsweb.cern.ch/record/1430736
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«four leptons with p,> 7 GeV, Combined Yields: [ATLAS-CONF-2012-026]
eleading lepton > 25/20 GeV (e/p) Final state  combined (££()
*two opposite-sign same-flavour /¢ pairs Observed 62
*66 GeV <m,, <116 GeV each e i o
- 1gna > 53.2 + 1
Very clean signature. Backgrounds: V+X, top, VV = m .
Bkg(d.d.) 0.77 1313
= 7.2%) . (stat) 23 (syst) £ 0. 3(Ium|)pb Bkg(MC) 1.0 £ 0.6
SM: 6,, (NLO) = 6.5°3pb
(cross section in fld volume prowded as well)
;2001 Elx eic;eid.BEac:k round in si na;lre ion: 0?| 13|ts;tat]| (9 st} > 24? USRI R
3 130' chlE xpecte ng ckgroun ?s 123g 2.8 (stat) - 2.9 (syst) v_l 8 22;— TLAS Preliminary _,  p,
2 160_ATLAS Preliminary * Data E Q 20;— J Ldt=47f" ZZS""“'«‘*“W_ .
1S f . . 21y 21y Simulation | E 18 Ja= 7 TeV [ Tota! Uncemainty —:
s 140 — = 16E- Estimated Background: J
§'120_ | oy .5 . _[_Ldt:al_?fh" E Lﬁ 14;_ 0.7 1?(s:at} N{sysz} _:
5'100;"_'. : k i . § 5= 7 TeV : 12;_ —i
2 3026_' setery E_-:.i-:.g : 3 105 -
BN - st | sf- =
5 60} . o E
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Subleading lepton pair mass [GeV] Four-lepton mass [GeV]
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https://cdsweb.cern.ch/record/1430735

al GC Extraction: WW — /v/iv

[arxiv:1203.6232 L eading | o TGC
© 95% CL limits from WW production eading lepton py sensitive to alGLs:
— ATLAS (102167, A=3TeV) | Lwwy/gwwy = ELQ}JI[LV;VLV'U VY — W; V,WHY) +
e et ) T WIW VA 4 vyt sy
Ax, I 0 1 Egnps (36 b, A===) tky W, W, VE + HM{{”WV‘; .
e fnmmmmne i CDF{S.Gf_ll‘.»'1, A=2TeV)
o et BROTRATEED | Anomalous parameters: Ag,?, Ak, A, Ak, A,
i  LEP scenario (3 free pars):
A, " Aky = (cos? By /sin® Oy ) (AgT —AKz). Az =2y
T *HISZ scenario (2 free pars) = LEP +
___________________________________ —_ ﬂgf = Ak, /(2 cos” By)
(SELEEE . . )
A - e . *Equal couplings scenario (2 free pars):
1 [ i. .............. i AKZ = AK:!- }-Z = A"‘f .A-g% =0,
himimim imimimi I ma 1 - - -
II|III‘\\I|III|III|III|III|II -
T e 1 e G Modelling anomalous couplings: reweight
/ MC@NLO to BHO at ME level.

* pr > 120 GeV: max sensitivity

 Low p; excess: negligible impact on aTGC limits

» Measured fiducial xsec in last bin (SM expecation = 12.2 + 1.0 fb):
o, (P; >120 GeV) =5.6"% (stat.) £2.9 (syst.) £ 0.2 (lumi.) fb
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http://arxiv.org/pdf/1203.6232v1.pdf

SM total production cross section
measurements @ ATLAS..
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...and @ CMS

CMS

g E " i 3
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Higgs Production & Decay

[arxiv:1101.0593]

[arxiv:1201.3084]

iE = 10 ' - RS
= Ns=7TeV 7% O Ns=7TeV Jg
=10 =l e . 1%
< F = % w
¥ F ~20 x Tevatron 3¢ o 1L L e
T L for m,=120 GeV/] X E WW - Fvad g3
o 1w, a © iyl 125-180 al
a Qcp, . E .
= & 3 WW®) > vy WW — ['VIV
o] ]
] 1l ST S~ e
% e S
— 'V 3
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» Mostly NNLO Cross-sections = theory uncertainties < 20%
» Progress in theoretical predictions of numerous and complex backgrounds
» Working group for high-mass Higgs (>600 GeV) started
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http://arxiv.org/pdf/1101.0593v3.pdf
http://arxiv.org/pdf/1201.3084v1.pdf

95% CL limit on ¢/cg,,
o

107"

100

H— WW — /v/v has the best sensitivity between 125 GeV and ~200 GeV
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Channel Sensitivities

[ATLAS CONF 2012 019]
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1
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https://cdsweb.cern.ch/record/1430033

H— WW — /viv

signal contributions considered: ggF, VBF
e p(£,0,)>2515GeV, |n| <25

e m,>12/12/10 GeV (ee, pu, ep),

* Z mass veto for ee, up

e Ev~> 45/45/25 GeV (ee, uu, ep)

e Jetsp;>25GeV, |n|<4.5

Major backgrounds: WW, V+jets, Top, ...

=> StUdy 9 channels: (ee L, eM) X (O 1 2 jetS), my, dependent selections (110-200, 200-300, 300-600 GeV)
[ATLAS-CONF-2012-012]

i) . | ! ] 1t : : PO
£ so00f- ATLAS Preliminary ;g;; ﬁi"ézﬁw} F Utilize scalar Higgs decay kinematics:

- V(s=7TeV,[Ldt=47f" [t [E@SngeTop ﬁ

L *) B Z+jets [ W+jets 4

4000:_ H—>WW. =iy |:| H[125Ge\f]>(10_: -
* e W- @ @
eeepip e @
| i .. .1 Spin correlatlon => a smaller average opening
0 . 4 ° ¢ 10 angle between the two leptons.
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https://cdsweb.cern.ch/record/1429660

H— WW — /viv

Combined Yields: [ATLAS-CONF-2012-012]

Signal Ww WZ/ZZ]Wy tr tWith[tgb  Z/y* +jets W +jets |Total Bkg. Obs.
B my=125GeV || 25+7 110+£12 1243 T+2 5+2 13+8 27+16 173422 174
S my=240GeV || 6017 432+49 2443 68+15 39+9 8+2 36+24 607 £63 629
S mpg =125 GeV 612 18+3 6+3 T+2 4+2 61 5+£3 45+7 56
— mg =240 GeV || 23+9 09 +22 8+ 1 73+27  35+19 6+2 T+7 229 + 55 232
S my=125GeV (10402 03+02 negl. 0.2+0.1 negl. 0.0+0.1 negl. 0.5+£0.2 0
S my =240 GeV |[25£06] 1.1£07 0.1+0.1 2613 03x03 negl. 0.1+£0.1 |42£1.7 2

2102:| | T T T T T T T T | T T T T | T T T T | T T T T T l: 2102:III ‘III \lll\ Ill.\ \llll T II|IIII|IIII ‘ TTTT |IIII|I\ I:
& £ ATLAS breliminary H->WW-lviy 3 o. [ ATLAS Preliminary H->WW-—iviv .
B u ] © B ]
5 [ e j Ldt= 4.7 fb - S T gfggggg I Ldt=47 o' -
I Mo s £ M+ic .
5 10 e \s=7TeV = 5 10 o6 \s=7TeV =
- - a i o 7
o [ ] o L -
N - 4 2 L |
S 3
L E =y E
10_1 7'1 60' : : I26()I : : : c|)0I : : : | \ : : ! | I : : Ieéo' 7 1071 :I 1 ‘ 111 | | 1111 | | - | 1111 | 1111 | 1111 ‘ | | 1111 | 1 \?
m,, [GeV] 110 115 120 125 130 135 140 145 150
H my, [GeV]

Observed Exclusion: 130-260 GeV (expected: 127-234 GeV)
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https://cdsweb.cern.ch/record/1429660

Higgs Search Combination

[ATLAS-CONF-2012-019]

Higgs Decay Subsequent Additional Sub-Channels H L[fb~']
= Decay Range
H— vy - 9 sub-channels (pr, @1y & conversion) 110-150 4.9
e {4e.2e2u.2u2e.4u} 110-600 4.8
H— 77 vy {ee,uu} @ {low pile-up, high pile-up} 200-280-600 4.7
(lqq {b-tagged, untagged} 200-300-600 4.7
(vl {ee,eu,upu} @ {0-jet, 1-jet, VBF} 110-300-600 4.7
H—WW — - : : _
(vqq' {e.u} @ {O-jet, 1-jet} 300-600 4.7
4y {eu} ®{0-jet} & {1-jet, VBE VH} 110-150 4.7
3 @ ; @ miss > eV
H-ottr | l53v {e.u} ® {0et} ® {EF™ 2 20 GeV} 110-150 47
& {e,u} ® {1-jet, VBF}
Thad Thad 2V { l-jet} 110-150 4.7
Z— Vv EF" € {120 — 160, 160 — 200, > 200 GeV } 110-130 4.6
VH — bb W — by p‘;f € {< 50,50 —100, 100 — 200, > 200 GeV} 110-130 4.7
Z — Ul p% € {< 50,50 — 100,100 —200,> 200 GeV'} 110-130 4.7

*Covered mass range: 110-600 GeV
*H—yy and H—»ZZ—4/¢ unchanged wrt. last combination [arxiv:1202.1408]

ecombined likelihood for m,, < 200 GeV derived from 68 disjoint signal/control regions.
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https://cdsweb.cern.ch/record/1430033
http://arxiv.org/pdf/1202.1408.pdf

Individual Channel Limits

[ATLAS-CONF-2012-019]

Exp. Obs. Exp. Obs.

Tl e H—}”(4be1} -—-- H— WW — lvaq (4?fb1) ]

B Hott (4.7 107 - H— ZZ— Il (4.8 fb~ ) _
-------- H— bb (4.6-4.7 fb™) H— ZZ— llqq (4.7 ib’ )

— -——— H— WW— Iviv (4.7 fb™ H— ZZ— llvy (4.7 fb™) —

J L dt ~ 4.6-4.9 fb' ,\s=7 TeV

95% CL limit on o/cy,,
o

1 = =
101 ATLAS 2011 Prellmlnary CLslimits ~ —
100 200 300 400 500 600

my [GeV]
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https://cdsweb.cern.ch/record/1430033

o

Combination Result

& | ATLASPreminary ' 2011Data -
E Sy J Ldt=4.6-4.91b"
E | =1 =7 TeV
d 1 = : —
5
10’1_— _
- IZ‘I.-‘_ Limits | L
0 D00~ "'500"'600
m,, [GeV]
2 \\\\\\\\\\\\\\\\\\\ | IIIIIIIIIIIIII
o | ATLAS Prehmmary 2011 Data 7
©
. —Obs. ]
s 105 __Exp ILdt:4.6-4.9fb1 ]
= - tioc _ .
E - [+2¢ \s=7TeV ]
- B o
O i |
2
Lo
(o)} 1 —]
1 CLs lelfs 1
e 110 115 120 125 130 135 140 145 150

Marc-André Pleier

m, [GeV]

[ATLAS-CONF-2012-019]
» Expected 95% CL exclusion region:

»120 GeV <m,, < 555 GeV.

» Observed 95% CL exclusion region:
»110.0 GeV <m,, < 117.5 GeV,
»118.5 GeV <m, <122.5 GeV,
»129.0 GeV <my <539.0 GeV.

Largest excess observed at m, = 126 GeV:
2.5 o local significance
(2.9 o expected for 126 GeV Higgs)

Probability for such an excess from bg fluctuation
anywhere in:
full mass range (110-600 GeV): 30%
99% CL unexcluded (110-146 GeV) range: 10%

17/20 Brookhaven National Laboratory


https://cdsweb.cern.ch/record/1430033

Excess Anatomy

Local p

G [ ATLAS Préliminary | 2011 Data |
5 — Obs.
s 10— JLdt -46-49f" --Exp. E
= = B l:liféﬁ ]
§ b Vs=7TeV —Obe. Wivittebb |
— r --- EXp. Wiv+tT4bb 7
(-z T e — Obs. yy+4l . . . .
2 L 0 SN Byl Excess dominated by high mass-resolution channels:
SN s ] H—yy, H—»ZZ—4/¢ combined: 3.4 & local
o otstimis | Nosignificant excess in low-resolution channels:
110 115 120 125 130 135 140 14r?1H1[g%V] H—VC'C, H_)bb’ H_) WW N Zvﬁv,
o RN SN IR IR L R AN RN L . [ I
T RLAS Pty o el ] but: 126 GeV Higgs not excluded by these
1 0,1 % """ =.=.=.=_=_=.=._:_:_' """" e SRR, ~=— <t § 1o
T Y .. Reduced excess wrt. last December results
1°F s 2. mainly due to updated H— WW — /v/v result
107g S e E (2/fb analysis showed broad 1.4 ¢ excess,
otk Obs.yy+dl _[Ldt - 4.6-4.9 b : C g
Bl 1 R combined local significance was 3.6 o)
s — Obs. yy+4I¥NViv Nys=7TeV |
107 o Exp.yy+dleivlv \
R N
1072496 415 120 125 130 135 140 145 150
m,, [GeV]
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https://indico.cern.ch/conferenceDisplay.py?confId=164890

More Direct Higgs Searches

« LEP: m, > 114.4 GeV (95% CL)

Tevatron Run Il Preliminary, L <10 fb!

=5, .
20 Eapecte | e Tevatron [arxiv:1203.3774]:

95% CL Limit/SM

Expected exclusion: 100-119 GeV, 141-184 GeV
Observed exclusion: 100-106 GeV, 147-179 GeV
Excess sign. @ 120 GeV: 2.7 ¢ local, 2.2 o global

Tevatron Exclusion '

February 27, 2012
100 110 120 130 140 150 160 170 180 190 200
m,, (GeV/c?)

R A

5 | — o

= dominated by yy 1 « CMS [arXiv:1202.1488]:

- 1/‘“‘—’;( Expected exclusion: 118 — 543 GeV

2 [ - \ 5 Observed exclusion: 127 — 600 GeV

” Excess sign. @ 124 GeV: 3.1 o local, 1.5 & global
1075 el et 3

o b b b by Ll
110 115 120 125 130 135 140 145

Higgs boson mass (GeV)
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http://arxiv.org/abs/arXiv:1202.1488
http://arxiv.org/abs/1203.3774
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Conclusions

e LHC performs superbly

* SM continues to prove resilient

* Measurement precision catching up with theory

* No Higgs found (yet)

20/20

Total Integrated Luminosity [fb ]

1.4
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C LI ‘ L T T _]
I ATLAS Online Luminosity Vs=8TeV —

- [ LHC Delivered
[ ] ATLAS Recorded

Total Delivered: 1.14 b
Total Recorded: 1.06 fb™

b L, . o
27/03 03/04 10/04 17/04 24/04 01/05 08/05

Day in 2012
Brookhaven National Laboratory



	Slide Number 1
	The 2011 (ATLAS) Data
	DiBoson Production
	WW → lnln
	WW → lnln
	ZZ → llnn
	ZZ → llll
	aTGC Extraction: WW → lnln
	SM total production cross section measurements @ ATLAS…
	…and @ CMS
	Higgs Production & Decay
	Channel Sensitivities
	H→ WW → lnln
	H→ WW → lnln
	Higgs Search Combination
	Individual Channel Limits
	Combination Result
	Excess Anatomy
	More Direct Higgs Searches 
	Conclusions



