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proton

LHC-ATLAS detector

7000 tons, 160M channels ,,_

25m

Pixel detector

Tile calorimeters

LAr hadronic end-cap and
, forward calorimeters

Torold magnets LAr electromagnetic calorimeters i 9 S
e chembert I e 1) = —1n [tan >
ATLAS p-p run: April-June 2012
Inner Tracker Calorimeters Muon Spectrometer Magnets
Pixel SCT TRT LAr Tile MDT RPC CSC TGC Solenoid Toroid
100 99.6 100 96.2 2je kil 100 99.6 100 100 99.4 100

All good for physics: 93.6%

calorimeter will partially be recovered in the future.

Luminosity weighted relative detector uptime and good quality data delivery during 2012 stable beams in pp collisions at
Vs=8 TeV between April 4*h and June 18" (in %) — corresponding to 6.3 fb! of recorded data. The inefficiencies in the LAr



BB EDRIE
REBOYE L KT & DIEEERENRT S

—a—kUJEITORITD

U R FIRE

—a—kU|

it U (2 < UWNRLF
u R F0DEEh Sl

(7. PHEF. ThF. K
RF7%ZIE&D D
—T )L —AIE

J\~OYV
HOU—X—%

EBFEHXFZEIEDS
T R)LE*—RIE

BT - F

=
e8

jj O lJ >( 9 : L .
Solenoid magnet cEER{3EAESY (28202 s — =
i BN FHIXIT MESES
< N Trackin Tracker 'iff;'_';: : NN IVE = =t \
FRERIZE g PeISCT *é;':;"’ 3% (C TN F = (7

%
RIFDBRA., IXRILF—. EFETHE |- Ensne

TlC. BF. b URFHRIELPIKER,




107

10

FERBIEROAE

— & ATLAS Preliminary

= 35pb’ g : _

— : . LHC pp s =7 TeV

- 35pb | : : Theory

=" ' ® Data 2010 (L=35pb")

= o0 Data2011(L=1.0-4.7fb")
LHC pp {s = 8 TeV

= mm Theory

= e Data2012(L=581"

- o : : : :

e 10"

— . I B

- 1.0 fb’ o

- 47" :
e — I . 58fb"

— i :

= T 2 —i-!—

= : 4.7 fb!

w oz T T+t T ww ! wz ' w I zz



CNX TOYNIREMN EMIXAER

[ FEEFEZED 51606 DsmXIkia
152 papers/week DR—R (S4E)

363DV 7 LY RAD /) — ~HBIERF A+
https://twiki.cern.ch/twiki/bin/view/AtlasPublic

2

0

REBE/(TA -V VR
SNSRI TARSTE
Performance Ew o IER
Measurements  #ByFR4EEERR
B Searches S| Yo TR RR
Z DFTPIBERTR

RAFYPEBOIY LY RZEETHI—

]

69

3000A/166 ~ 1paperZi/zbO 18 AdDauthor




Ew I AIER

B



gluon fusion

Ew O AR FAERK

g S‘ N H.’."\,',n.
Q. O,
LTI < 10F o
H / e
v -
g > ?
% 1 :— NG 0 QCp tn
: \O/ = N \ "",;,: ~
W/Z boson fusion
q q 107 |
W/Z -
H
). —_
/Z 1 0.2 3

\s=7 TeV

L1l llll

L1l llll

Ll lll

100

//260' 300 400 500

é 1000
L/ y [GeV]

w0 A — O3 & DRER

LHC HIGGS XS WG 2010



Ew O ARIFREE

8 1 - [ U ' ! T ] g o) 10; T 2 A N A B R A N 3

5 [ bb [N 12 c /w

G f 0 ; WW — v ]

% 10‘1 - TT Jg = i

5 - ". ] 22 1Tad —

A— . ] ZZ—ITw ]

) : :

102} : E

| : ZH 1> I'Tbb\ \= i

! VY Zy | =L \\ ;

1 0'3 4 L m ! - - - 1 0-4 =| ! ! | | ' | ..]....] ...... | .
100 120 140 160 180 200 150 200 250

M, [GeV] M, [GeV]
H>WW-—=|vlv

H—>r r. H>Z2Z2—4 lepton
H->tt. W/ZH->W/Z bb

120~130GeVI(C

M

LHC HIGGS XS WG 2012



Ew O RDERFE
H—X1 + X2|CBR1E
mkx,x, = (Ex,+Ex,)’—(Px,+Px,)’
— 2EX1EX2(1 — COSOé)

X1(Ex1, Px1)

soplmery | Moo

mxix2 (GeV)

BaBROJMSDE | EERE
SE2>50 (ZS5DETRIDEX 100A9D 1 LLT) %8
==>30 (3Z\5D=THEZAEX 0.1%) 44




Ew O RDERFE
H—X1 + X2|CBR1E
mkx,x, = (Ex,+Ex,)’—(Px,+Px,)’
2EX1EX2(1 =200} Oé)

X1(Ex1, Px1)

LEERDIODE | IBHERE
S2>50 (335D TRIDEX 100D 1 LITF) 8
=5>30 (S DETRIDEXK0.1%) Y=




Events / GeV

Data - Bkg

201 1FDHER

Ho Y ¥

Ls I L L4 L) L ] L LS L) L) ' A A L) A ‘ L) L) L) v I Ls L LJ L

900

Selected diphoton sample
. Data 2011
Background model
......... SM Higgs boson m = 120 GeV (MC)

800

700
600

500 ? \s=7 Tev.j Ldt=491fb"

400 #t

300
200

100

5; lllllllll wluu 1111111
o

PR T Y A A i a1 4 A hed ek A PR T Y
IOO 110 120 130 140 150
[GeV]

H—>//—4 Ieptons

> | T T | T T
c 10? * BATA ounc ATLAS ~
=3 Signal (m =125 GeV)
=2 Slgnal (m''=150 GeV) -
& 7 Signal (m =190 GeV) -
5 8_ 77 Syst.unc.” -
> B -
ol H—zZz"' 4l I
6~  |Ldt=4.8fb" -
- \s=7TeV §
4+ 1
: N
- B AW :
N
100 250
(GeV




2011 FDiER
RERIE vy &/ 2 OUTER THRIBL L BTBROU S v -

S [ ATLAS 2011 | 2011 Data -
S  —=0Obs. B
s 100 . Exp f Ldt=4.6-49f" -
= - [l+1o .
E I =24 (s=7TeV ]
— B 4
@) i _
2
K9]
(@) 1 —
] ESABNE LT ]
1 CLs lelts tI?Ln: UI 7 |\| | |
10 110 115 120 125 130 135 140 145 150
my, [GeV]

BEBR (95% C.L.)

111.4GeV < mH < 122.1 GeV (except 116.6-119.4)
129.2GeV < mH < 541 GeV




201 1FD#ER
p-value : J\W OISOV RDISDETE—IHBZDER

Q_ 1 __I |||||||||||||||||||||||||||||||||||| |—— %_ ;lATLIAS |2011 I det 4649fb1 I @ 7Tev |§
§ - . 8 E Exp. Comb.  ----- Exp. H>ZZ -l ----- Exp.H—>bb -
9 B ] - 10 & —— Obs. Comb. Obs. H— ZZ — lli —— Obs. H— bb =
B 146 e Exp. H—>yy ----- Exp. H—>WW —» v ----- Exp.H—> 1t 1
% e U e ol [ —— Obs. H—> vy i
107 +Obs Asymptotic w/o ESS= 1k
- T -- Exp. Asymptotic w/o ESS- EENT Y
- e %Obs Ensemble w/ ESS 1, RS T )
T T :\ ———————————————————————————— A --____---.~\~~:‘_. py P O
B * 10-1 ; --------- NPPT I .
102 -1 3 - .
- ATLAS 2011 fl—dt =4.6-4.9fb 3 I d206
- - 2 . .
i s=7TeV i 107
N - G 30 : . . E
10-3 = ‘\ —E 10—3 T I NI oo S "\i‘ """" | IR T "T"'q"'i”':”"n”' IR A 30
Co b b b b S e e e b L 110 115 120 125 130 135 140 145 150

110 115 120 125 130 135 140 145 150
my, [GeV] m,, [GeV]

signal significance Observed Expected
Total 29 o 29 o
H— 1 7 2.8 O 1.4 o
H—>Z/—4 | 2.1 O 1.4 o
H>WW=lvlv 08 o 1.6 O
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H—>y r

/TeV data (4.8 fb-') : Improved
8TeV data (5.9fb!) : New

%Y - oy
f ‘ ‘ '\i\‘"
~J
H--»- H--»-£
Vl/'
-~ 'h,,l -~
Y ( Y

Vs my BH—->vyy) ocpp—>H) o(9gg— H) ovBF
7TeV 125GeV 23 x 1077 17.5 pb 15.3 pb 1.2 pb
8TeV 125GeV  2.3x 1073 22.3pb 19.5 pb .6 pb
= \BBICJIIJ oxBr ~ 50fb
= 1/\

Neural Net rID(2011),

Cut base r1D(2012)

pT( 7 1)>40GeV, pt(7r2)>30GeV
I
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108D AH73Y —nlF

Both unconverted: |
n(y2) 4
« Central

At least one converted:

2 unconverted:

e Central 0.75
 Transition .
. 0.75
Central and F=5l(C,

pTt<60GeV and pT1t>60GeV

2 jet category (New) :

2 jets with pT>25~30GeV
In|<4.5. |Anl;>2.8

Mijj > 400GeV. AD(jj-r r)>2.6

>=1 converted: -r %e+e-
n(y2)
175 I Resolution:
1.3 Good
0.75 Poor
’ .
n(yl)
p P!
12 Tt Y1
—
P Thrust t»: p’ p

AIERAMICY
o PR[CH-> Yy
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2 photons + 2 jets event condidate

%
! A I L A S Run Number: 204769, Event Number: 24947130
Ry 1 Date: 2012-06-10 08:17:12 UTC

2 EXPERIMENT




H%r Y - Energy resolutlon

. J/Y—ee. W—ev T
FrUTJL—Y3Y

Stability of E response <0.1%

Energy scale at mz ~ 0.3 %
Linearity < 1% (few-100GeV)

Uniformity ~ 1% (Barrel)

~ 1.2-2.1% (endcap)

Relative energy scale

1 0054 T » T |

= RMS: 0.052% Q ‘ Z~>ee inv. mass |
1 - :

002; | # ' l

1.001E ﬁ * e + | L 1
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~ 200 ‘10d..
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€ 1405 Oww=1.76+0.01GeV -
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[ ; A : Fit result
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= o Photon Pointing

Primary vertex from

EM cal. longitudinal segment

= tracks from converted photons.

...............

Max 2 pt2: Highest pT sum PV from tracking
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H— 1 v : Mass Resolution
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ATLAS Simulation
Preliminary

|

—

' ® Unconverted central —
high o
FWHM = 3.2 GeV

0.12

!

1/N dN/dm,, / 0.5 GeV
o

H—-YYy
O Converted rest
0.08- my = 125 GeV 21 lowp,
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0.06
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H—7r r . Background

WATLAS

JLEXPERIMENT

> - T T T T LA S B S B BN B B
& i ATLAS Preliminary ~ __ .. .py pata -
= 'IH. \s=8TeV,[ Ldt= 591b" —— jj Data )
2 1000 — +++ —— Stat. uncertainty —
L - H ++ } Total uncertainty :
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- 4 H O/ O -
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He 7 - 1075

JJ—0DAER

3TeV(2012) sample

Category T
(GeV ]
Inclusive 1.63

Unconverted central, low py; 1.45
Unconverted central, high py, 1.37

Unconverted rest, low py; 1.57
Unconverted rest, high py, 1.51
Converted central, low p, 1.67
Converted central, high py, 1.50
Converted rest, low py, 1.93
Converted rest, high pr; 1.68
Converted transition 2.65
2-jets fet

FWHM Observed S B
[GeV] [Nevt]  [Newe] [Newt]
3.87 3693 100.4 3635
3.42 235 13.0 34 s,
e 15 7 14
Bobd 1131 283 --1133
2239 13 4.8 68
3.94 208 8.2 193
3.54 13 1) 10
4.54 1350 24.6 1346
3.96 69 4.1 72
6.24 880 B By 845
3.70 18 2.6 12

mH=126.5GeV . 90% D

=S 2SO mass window



H—7r r ¢ background parametrization

HhTd3)—F(CERD

Background modeling

Category Parametrization Uncertainty [Nyy]
Vs=7TeV +s=8TeV
Inclusive 4th order pol. i 10.6
Unconverted central, low pr;  Exp. of 2nd order pol. o 3.0
Unconverted central, high py; Exponential 0.2 0.3
Unconverted rest, low py, 4th order pol. 2.2 33
Unconverted rest, high py, Exponential 0.5 0.8
Converted central, low py, Exp. of 2nd order pol. 1.6 PR
Converted central, high py, Exponential 0.3 0.4
Converted rest, low pr; 4th order pol. 4.6 6.8
Converted rest, high pr; Exponential 0.5 0.7
Converted transition Exp. of 2nd order pol. ey 4.6
2-jets Exponential 0.4 0.6

B4DHTIUT

background + signalZfit Lcombin

Events ! GeV

Data - Bky

Events / 2 GeV

Data - Bkg

o
T

b
- b
+] 1
o+ |
, |
T+
- b
|
-
| i

€

400 pr—r—r—

350

300

250

200

150

100

| R T [T Uil S o R e e

Converted rest, low p_
. Datz 201

4th order polynomial fit
......... SM Higgs bosonm = 126.5 GeV (MC]

=7 TeV..[ Ldt=481b
ATLAS Internal

Unconverted rest, high P,,
. Data 2012
Exponential fit
SM Higgs boson m, = 126.5 GeV (MC)

\s=8 Tev._[ Ldt=591"
ATLAS Preliminary

vvvvvvvvvvvvvvvvvvvvvvvvvvv

AAAAAAAA




Events / GeV

Data - Bkg

H=—y y -

2400
2200
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1600
1400
1200
1000
800
600
400
200

1 I 1 1 1 I I I | 1 |l I 1 L] 1 I I I T 1 )

Selected diphoton sample

® Data 2011 and 2012
Sig + Bkg inclusive fit (mH =126.5 GeV)

--------- 4th order polynomial

\s=7TeV, f Ldt=4.8b"
s=8TeV. f Ldt=5.9fb"

+

i
il
P
3t

23788 events (7TeV)
35271 events (8TeV)

Largest uncertainties
7 TeV 8 TeV

8.4% 10.8%
up to 25%
(gg — H + 2 jets)

Photon id efficiency
Theory

II|II III|III|III|III|III|III|III|III|III

|II 111 III| Il|III|III|III|III|III|III|III|III|III

111

-+

140 150 160

130

120

Inclusive fit (mH=126.5GeV)

Jet E-scale (2-jets) 9-18%
Underl. evt. (2-jets) 6-30%

Higgs pr up to 12.5%
Bkgd Param (evts) 0.2-4.6 0.3-6.8
m~~ resolution 14%

~ energy scale 0.6%



95% CL limit on o/cSM

H—7r r ¢ Limit & p-value

inw = aanamas i Qo 10— AL ! N LR L R
I - "t SM H- 1® ATLAS Preliminary
51— SxpectedCL, Imt  pata 2011,¥8=7 TeV, [Ldt= 4.8 6" ] & 1
I - P
- Data 2012,1s= 8 TeV, JLdt=5.9f" 1= . .
4~ ATLAS Preliminary = 102 e S L W L
-~ excluded excluded 3 .
o . _3 - - ISR AA IS
3: 112-122.5 132-143 : 10 /[ Data2011,1s=7TeV, [ Ldt=4.8 b=
n ! 10 Data 2012,1s=8 TeV, [ Ldt = 5.9 fb
T T AR S gt e~ | .
-5 Obsorvodpl'eon.:’mz
10 O Observed p 201142012 (with ESS)&, - = = . Expocied Py 201142012
0 - Observed p_ 2011
O Observed p_2011 (with ESS) \J it Epc:ctoo p’_‘zlon
10-6 O Observed p, 2012 (with ESS) e Sf;:cr::: ';:;%1,2 =
’—l - @ I e bl l ] l B, o'l e ) l . ' | N e ) l | B e B l | 8 Y = r 10-7 1 l.".l' l.'l-L‘ :1-1 T'L-; .lll-ll.l.l--l .A l.'l.l' :1-[:.1-1 :I-l j.l-;‘].l-‘l-l.l.l
q10 1551201255 1301386 - 140--145- 150 10416120 125430 :-135 =140, -145.-=150
my [GeV] my [GeV]

Local significance 4.50 (exp 2.4 o) at mnH=126.5GeV

/TeV 3.3o0(exp 1.60) 126GeV
SleV 3.30(exp 1.90) 127GeV

Global significance (fluctuation anywhere in 110-150GeV ) : 3.6



signal strength

Signal strength

H— 1y r . Signal Strength

L x (Signal) + (Background) : fitD&&E(E

3_1 I | T -
. SM H— s E
2.5¢ ALY ATLAS Preliminary -
- — Best fit -
2k [-2In ()< :
1.5F ]
0.5} i

&l
Ll T TTTTITTTTI

Data 2011,1s=7 TeV, [ Ldt = 4.8 fb”

Data 2012, \s= 8 TeV, [ Ldt = 5.9 fb
! ]

wuWN llllllllll
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Vo] e o ] For el el ST e o e e N B v 1
110320 4205~ =135

140 145 1

50

my [GeV]

Best fit for mH=126.5GeV
u=1.9 + 0.5

Unconverted
central low p+,
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central high p_
Unconverted
rest low p.,
Unconverted
rest high P,
Converted

central low p.,

Converted
central high p_
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rest low p.,

Converted
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transition

2-jets

Combined

——
ATLAS Preliminary
Data 2011+2012
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\s =8 TeV,
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R
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Signal strength



H—Z/7(*)—4 lepton (4e, 4, 2e2 )
/TeV data (4.8 fb!) : Improved
8TeV data (5.8fb-!) : New

myy olgg—H) ol(qq — Hqq') oc(gg— WH) o(qgq— ZH) BR ('H — Z7Z'™ — 4[:)
|GeV] [pb] [pb] [pb] [pb] [1077]

Vs =7 TeV
125 53 1.21 £ 0.03 5 e 0.32 + 0.02 0.13

oxBr ~ 2.5fb @ 125GeV : -
good mass resolution and S/N _.L)

ERIFEIRZoptimize

Jdlinl

Low mass HiggsHIC

selection Original Optimized
Lepton pT (e/ ) (GeV) 20,20,7,7 20,15,10,7/6
mi2 selection (GeV) Imi2-mz|<15 50<m12<106
m34 selection (GeV) Mmin<m34<1 15 Mmin<mM34<115
m,, (GeV) <120 130 150 160 165 180 =190 — Gain:20% (4u)

mas threshold (GeV) 17.5 225 30 30 35 40 50 30% (4e)




H—4l : Lepton |dent|f|cat|on
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S -
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a.u. /0.5 GeV

H— 4| : Mass resolution and efficiency
Mass resolutlor

0-1 1T 1 > 0.1 ‘s s A 1 1 ] L L " L { T & > L T YYYYY T LS T I T T T
(o) D () 0.08* -
ATLAS Prellmmary ‘ ( o) ATLAS Preliminary e ‘ ‘ ! ATLAS Prellmmary e :
_ Simulation . 0 L Simulation - 0 © Simulation
0.1 0.07;
5 : { ©0.08F , = R~ i ¢ : :
® m, =130GeV e ® m,=130GeVY i =~ [ ® m, =130GeVY
Gaussian it ' - = Gaussian fit d 3 006, = Gaussian fit
0.081 # = & o [
H—ZZ"—4u (s = 8 TeV) 0.06[ \i~zz'~z2e2u (5 =8 Tev) -] 0-05} H—ZZ'—4e (s = 8 TeV)
0.06 0.04!
m = (129.72 = 0.03) GeV m = (129.16 = 0.04) GeV L m=(128.3520.07) GeV |
o =(1.76 = 0.03) GeV

0-O4> fraction outsigde = 20: 19%

|
0.04} ;= (2.02 2 0.04) Gev | 0 035 (2.46 = 0.06) GeV t
fraction outsige = 20: 22% \ ' L traction outside = 20: 20%

? | ‘
0=1.8GeV é | 0020 0=2.0GeV ¢ 0020 =2.5GeV ¢
Vi ¢ et . ! L ¢
- with Z mass constraint o o 1 with Z mass constraint P 001 with Z mass constraint ‘

%0 90 100 110 120 130 140 150 80 90 100 110 120 130 140 150 gO 90 100 110 120 130 140 150
my, [GeV] my, [GeV] m,, [GeV]

Signal efficiency (mH=130GeV)
effi.(%) 4 u 2e2 U 4e
2011 (old) 27 18 14
2011 (new) 43 23 17
2012 (new) 47 27 23




de (RS R

4e candidate with m,,= 1246 GeV

pr (electrons)= 24.9,53.9,61.9,17.8 GeV my,= 70.6 GeV, m;,= 44.7 GeV
12 reconstructed vertices

@ATLAS

EXPERIMENT
http://atlas.ch

Run: 203602
Event: 82614360
Date: 2012-05-18
Time: 20:28:11 CEST




e
4 U RSB R
4y candidate with m, = 125.1 GeV

pr (muons)= 36.1,47.5,26.4,71 76eV m;,= 86.3 GeV, m3,= 31.6 GeV
15 reconstructed vertices

@ATLAS

EXPERIMENT
http://atlas.ch

Run: 204769
Event: 71902630
Date: 2012-06-10
Time: 13:24:31 CEST



2e2 UIRMHSR

2e2y candidate with m,,,,= 123.9 GeV

pr(eepup)= 18.7,76,19.6,7.9 GeV, m(e'e)= 87.9 GeV, m(py) =19.6 GeV
12 reconstructed vertices

@ATLAS

EXPERIMENT
http://atlas.ch

Run: 205113
Event: 12611816
Date: 2012-06-18
Time: 11:07:47 CEST




H—4l| : B0 (£1F)
>22¢ : " - 8TeV

(D 20 ATLAS Preliminary (D 20_ ATLAS Preliminary
F * Data . * Data
% 1 8'_ Bl Background 2Z" = 1 8 B Background 2Z"’
= 6:— Bl Background Z+jets, t C ’ 6— Bl Background Z+jets, t
o 'VF ] Signal (m =125 GeV) : 1 Signal (m =125 GeV)
u>J 145 ] Sugnal,(pé 0GeV) UJ 14_ |:] Signal (m =190 GeV)
E - Signal (m =360 GeV) ‘ B Signal (m =360 GeV)
1 2; """ 7 Syst.unc. 1 2? 7/ Syst.Unc.
10 H—>ZZ‘ 4l 100 | | B HozZ") a1
8- |Ldt = 4.8 fb 8- |Ldt = 5.8 fb"
6 \s=7TeV 6 \s=8TeV
4+ 41t
2 2|
0 0
200 400 600 200 400 600
m,, [GeV] m,, [GeV]
SR 4u 2e2 U 4e
<160GeV |>160GeV| <160GeV | >160GeV | <160GeV | >160GeV
Background 11.8 45.8 =2t 71.1 9.6 29.8
Data 12 59 16 89 11 43
Mn=125GeV 2.4 2. 1.2




H—4| : BE9% (21F)

8TeV

>22_ — -
7TeV @ 205 -g ATLAS Preliminary o °c.?.‘.".".°”z"zf:;° ) reliminary
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% 18'_ N _ . °P ound ZZ'
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e m =360 GeV)
B 1c.
: ATLAS Data 2012 (1s=8 TeV) (':l_)4|
a \sS= e - -
 ZZ-Illl (86<m <116 GeV) L=5.8 fb" 5.8 fb”
ATLAS Data 2011 ({s=7 TeV) TeVv
11— y ZZ— Il (on-shell) L=4.7 fb”
- | ZZ-» llvv (on-shell) L=4.7 fb"’ '
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® CDF ZZ-— ll(I/vv) (on-shell) L=6.0 b 4
i ® DO ZZ- li(IVvv) (60<m <120 GeV) L=8.6 fb" 500
W BT RS A TTRTRN N R TR SRR m,, [GeV]
0 2 4 6 8 10 12 14
SR \'s [TeV] de
<160GeV |>160GeV| <160GeV | >160GeV | <160GeV | >160GeV
Background 11.8 45.8 12.7 71.1 9.6 29.8
Data 12 59 16 39 11 43
Mu=125GeV 2.4 2.7 1.2




H—4l| : BE7% (low mass region)

> -l .

25 * Data .
7Tev G| WM Background zZ” ATLAS Pr(fe)llmlnary

© | [ Background Z+jets, fi

2 ] S%angr?mun 12§J%SV) H—-ZZ —>4|_1

o 20 7 Signal (m =150 GeV) det =4.8fb

u>J I:l Signal (m =190 GeV) \s=7TeV

: % Syst. Unc.

b
9]

—
o
| | 1 '

>_F |
25 ¢ Data ) o 8Tev
G| M Background zZ” ATLAS Prell(Tlnary

© | [ Back d Z+jets, tf

@[ [ Signal (m,- iz5aey) HZZ 4l

o 20 7 Signal (m =150 GeV) jl—dt =58fb

@ [ i Signal (m=190GeV)  \s=8TeV

7 Syst. Unc

-
9]

1

10

" 100 150 200 . [Ge\zliso 100 150 200 m [Ge\zljso
SR 4u 2e2 de
Background 1.3+0.1 2.2+0.2 1.6+0.2
Data 6 5 2
Mu=125GeV 2.1£0.3 2.3£0.3 0.9+0.1
S/B 1.6 1.0 0.6




H—4l : Limits

5102III]]IIIIIIIIIIII‘II]l[llilI]lllli: %102:l llllllilllllllllllllll-
C ATLAS Preliminary —ObservedCL, | 2 [ ATLAS Preliminary — Observed CL, -
ITERE S N ExpectedCL, | TN N E . Expected CL_

@)
" 1s=7 TeV, [Ldt =4.8 b’ .i;" | £ [ NeTTev [Ldt =4.8 o -i;"
t20 t20
_ \s=8 TeV,|Ldt=5.8 fb’ - = _ 1s=8 TeV,|Ldt =5.8 fo’’ —
10} 1s=8 TeV,[Ldt=5.8 b . = qof 1s-8TeV,Ldt-5.81b :
N @) k N
>
| [Q)
(0))

95% CL limit on 6/0g

T B
300
my, [GeV my, [GeV

L1 L1 1 l
400

500 600

10—1 IR IRER AR T T T T 10-11111'11
110 120 130 140 150 160 170 180 110 200

95 CL. exclusion: 131-162GeV and 170-460GeV
(Expected 124-164 GeV and 1/6-500GeV)



H—4l : p-value & signal strength

QO TITT]TTTTITTTT" TTT]’ /:\. 4»_1!ITIIIIIIIYIIIIIIIIIIIlllllllllw1
— 102 - —— Obs. combined ATLAS Preliminary ~ : : -
8  eeeeees Exp. combined *) = 3.5 —*- Best Fit e
o) [ —— Obs. 2011 H— ZZ - 4l > : ]-2Inimp) <1
— 10} o Expe 201 \s=7 TeV:Ldt 48fbL © 3F E
— Exp. 2012 D = - -
o B 15=8 TeV:|Ldt =5.8 fo” D 25; ATLAS Preliminary -
5 2f \s=7TeV: [Ldt=4.81b"
D F \s=8TeV: |Ldt=58fb"
1.5F
L
0.5;
of
-0.5f :
E “" ~."‘ .‘: ": E h-jl 11 1 l 11 1 1 l 1 1 1 1 l 1 1 1 1 I L1 1 1 l | I - I 11 1 l:
10 11111111‘11"11‘w‘ L F | 110 120 130 140 150 160 170 180
110 120 130 140 150 160 170 180
my, [GeV]
my [GeV] H

Local significance 3.4 0 (exp 2.6 o) at mH=125GeV

/TeV 2.30(exp 1.50) 125GeV
SleV 2.7o0(exp 2.1 0) 125.5GeV

Global significance (fluctuation anywhere in 110-141GeV ) : 2.5 o
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2011

Combination: Limits
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local significance & signal strength
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CMS : Local significance
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Photon Isolation

Photon isolation computed from positive-energy topological clusters in
calorimeter with AR < 0.4

@ Corrected for pileup and underlying event contributions by subtracting
ambient energy density event-by-event

Good stability with position of colliding bunches in train — robust with pileup
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Photon isolation requirement: E+< 4 GeV inside cone AR < 0.4 around y direction.

Pile-up contribution subtracted using an "ambient energy density” event-by-event

If subtraction is not perfect, residual
dependence of the isolation energy on

the bunch position in the train observed,

due to impact of out-of-time pile-up
from neighbouring bunches convolved
with EM calorimeter pulse shape.

Beginning of the train: no cancellation
from previous bunches

Calorimeter
bipolar pulse
shape: average
pile-up is zero
over ~ 600 ns
(~12 bunches)
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pp—ZZ cross section measurement
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