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?Le LHC (1)

¢ Collisionneur p-p € Protons accélérés a 8 TeV dans le

: centre de masse
¢ ~9000 aimants supraconducteurs

- ~ énergie d'un moustique en vol

¢ ~1000 paquets de 100 milliards de protons

concentrée dans une téte d'épingle
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?Le LHC (2)

¢ 27 km de circonférence




?ATLAS et CMS

¢ Expériences géantes

- 46x25m pour ATLAS A6 M — >
- 13800 t pour CMS

I— i —
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4 > 3000 physiciens /expérience
¢ > 200 instituts
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? Particules produites

o (nb)

¢ ~20 millions de collisions /s
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?Canaux de désintegration du boson de Higgs

¢ Rapports de branchement:
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¢ 1 Higgs toutes les 10 s
¢ 1 H- vy toutes les 1.5 h

¢ 1 H-Z7Z-4¢ tous les 2 jours



? Canaux de desintegration

¢ H-Z7* - 4 leptons (e, p) ¢ H-vyy
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¢ Signal ~ 20 ¢ Signal ~ 400
¢sSB~1 ¢ S/B~1%



? Exemple : recherche dans le canal WWW*

¢ Désintégrations W — ev et W - pv
¢ Sélection des événements (énergie, qualité des objets reconstruits, etc)

4 Bruit de fond
- réductible: tt, WZ, Z+jets, ...
- irréductible: WW

4 Estimation du bruit de fond:

- avec des simulations

ATLAS-CONF-2013-030

- a partir des données
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https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/CONFNOTES/ATLAS-CONF-2013-030/

? Découverte (1)

¢ p0: compatibilité des événements sélectionnés avec I'hypothése du
bruit de fond

¢ Significance: Z ~ S/VB
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¢ Plus de 50 dans chaque expérience !

- degré de confiance > 99.999994 % Phys. Lett. B 716, Sep 2012

¢ Maintenant découverte dans canaux yy, ZZ* et WW* seuls
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http://www.sciencedirect.com/science/journal/03702693/716/1

? Découverte (2)

¢ 4 juillet 2012 au CERN




? Et apres 7

¢ Est-ce bien le boson de Higgs du Modéle Standard ?

€ Mesure de la masse

- valeur non predite

¢ Taux de production et couplages

¢ Spin

rmthrul?. com




? Mesure de |la masse

ATLAS

¢ H- 77* - 4 leptons
- 124.3707(stat ) o> (syst ) GeV
¢ H-vy
- 126.8 + 0.2 (stat) £ 0.7 (syst) GeV

¢ Combined mass:

124.3 +£ 0.2 (stat) ™° _ (syst) GeV

ATLAS-CONF-2013-014

CMS-PAS-HIG-13-005

CMS

¢ H- 77* - 4 leptons

- 125.8 £ 0.5 (stat) £ 0.2 (syst) GeV

¢ H-vyy

- 125.4 + 0.5 (stat) £ 0.6 (syst) GeV

¢ Combined mass:

125.7 + 0.3 (stat) = 0.3 (syst) GeV
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https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/CONFNOTES/ATLAS-CONF-2013-014
http://cds.cern.ch/record/1542387

?Couplages du boson de Higgs

¢ Modes de production : ¢ Canaux de désintégration :
b T
’ H_ H_
t .H
t b T
8> ggF 1% v/
W Z
* Y Y
ZH, WH itH
: H H
©® © @ fermions (t, b, 1) W t
© ® @ bosons vecteurs (W, Z) W {
Y Y

¢ Mesures des sections efficaces et largeurs partielles de désintégration
= remonter aux couplages
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? Taux de desintégration

= 0: bruit de fond uniquement

. observ e
¢ Force du signal: u= N
SM Higgs = 1: boson de Higgs du Modele Standard
Is=7TeV,L<5.1fb"' {s=8TeV,L<19.6f"
I I o I | Combined CMS Preliminary m,, =125.7 GeV
ATLAS Preliminary | My = 1255 GeV 22 080% 0,14 .. =065 "
W,ZH — bb
s =7TeV: |Ldt= 4.7 o' H_s bb
\s=8TeV: |Ldt=13fb" W=1.15+0.62 |
H— 1t
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* [
H— ww" = viv _LT:LmJ_ro.m Ul
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H— zjz‘ ) 5 4
cumhann, Howw gl
Combi?ed p=130%0.20
s=7TeV: |Ldt=46-481"
I:s= Sw{m: 13-2|0'7fb-1 | | . | " _>u2='zcr).92 +0.28 -1
u 1 1 1 1 | 1 0 1 I 11 1 1 | | I T - | 111 1
10 4T 0o 05 1 15 2 25
Signal strength (u) Best fit 6/c,,

combinaison : 0.80 + 0.14
€ Toutes mesures compatibles avec 1

- déviation max : 2.40 (H—-yy ATLAYS) 15



? Separation des modes de production

4 Analyses dédiées aux modes de production:

channel mH (GeV) | ggF | VBF VH ttH
H—ZZ—4l 110-600 v v v
H—yy 110-150 v v v
H-WW—lviv) 110-600 v v v
H—o1t 110-145 v v v
H—bb 110-130 v v
L ! L | L L T T 11 I L I:
- : — : N ,
¢ Example H - yy: hy 1 fotal 3 = observé
ol — Stat. E NSM Higgs
— Syst.
Hygr 3 Hi I —H Hoyy E
3 [Ldt=48f" \s=7TeV -
Haghinr £ [Ldt = 20.7 b, is=8TeV
- i ATLASPreliminary 1
m = L H=—H 2011-2012 -
ATLAS-CONF-2013-012 E oy My 1268GEY
0 1 2 3 4 5 6

Signal strength 16



https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/CONFNOTES/ATLAS-CONF-2013-012

? Premieres mesures de couplages (1)

¢ Comparaison aux couplages prédits par le Modéle Standard

- X, : couplages aux bosons vecteurs ratio par rapport au

- Kg! couplages aux fermions Modele Standard

CMS Preliminary \s=7TeV,L=51fb" {s=8TeV, L= 12.6 1"

i . 0 SMHiggs ® Fermiophobic @ Bkg. only
 E— -

1.5 E_ _____________

CMS-PAS-HIG-13-005

OLE l 1 I
0 0.5 1.5

¢ Pour l'instant, couplages compatibles avec les prédictions .


http://cds.cern.ch/record/1542387

? Premieres mesures de couplages (2)

¢ Couplage du boson de Higgs aux particules oc leur masse

CMS Preliminary ys=7TeV.L<51fb {s=8TeV, L-:msfb

E}l‘ B | 1 | l||l|| 1 I | |||||| LARRRY LAL -
> | |=68%cCL ]
D qL|—95%cCL b
5 | wZA -
< [ oy ]
107 , E
: b7 5
| T . |
102} t =
I 1 | |||||| 1 | |||||| |

1 2 345 10 20 100 200  CMS-PAS-HIG-13-005
mass (GeV)
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http://cds.cern.ch/record/1542387

? Mesure de spin (1)

¢ Boson de Higgs de spin 0

¢ Spin des autres particules :

- leptons, quarks : +1/2, -1/2 @ %/
O 009

- y:+1,-1 | |

- W,Z:+1,0,-1

¢ Valeurs autorisées selon le mode de désintégration :

spin0 | spin1 | spin 2
H-WW, H-ZZ v v v
YY v X v
H—tt, H—bb v v x ~&—— pas encore observe

19



? Mesure de spin (2)

€ Tests des hypothéses de spin avec variables angulaires :

- ATLAS Preliminary

Ldt=13f" Vs =8 TeV

—

iy

3

—— Background |_

— Jf=0" (SM) — LI
— gg, JP=2;1 =
11 1 1 | 1

o Ll
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e eose|

¢ Résultas: ATLAS-CONF-2013-040

- spin 2 exclu a >99.9% CMS-PAS-HIG-13-002
- compatible avec spin 0

20


https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/CONFNOTES/ATLAS-CONF-2013-040
http://cds.cern.ch/record/1523767

Conclusion

@%{\ I—

¢ Découverte en juin 2012 d'un boson de Higgs

- 48 ans apres sa prédiction ! LA L B I
fe) B

LHC HIGGS XS WG 2012

¢ Masse ~125 GeV

¢ Couplages compatibles avec prédictions

o(pp — H+X) [p

¢ Spin compatible avec 0

¢ En 2015: Vs = 13 TeV
- o(Higgs) x 2.5

1 | 1 | | 1 I 1 | | | | 1 1 1 | | 1 | 1 | I
1 100 150 200 250 300

¢ A la fin du LHC, mesures couplages a quelques % M, [GeV]

8 TeV ~13 TeV ~14 TeV ~14 TeV

20 fb-1 75-100 fb-" 350 fb-! 3000 fb-!
C aret SN ot

2012 2013 2014 2015 2016 2017 2018 2019  ~2022
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Back-up slides

“Take a look at this everyone - it just could
be the signature we've been looking for!”
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? Le LHC (3)

f.N”
4n.0,.0,

¢ Luminosité instantanée : [, =

- f: fréquence de révolution
- N: nombre de paquets

- ©o: taille transverse des faisceaux

¢ Luminosité intégrée : L = [L,_ dt

CMS Integrated Luminosity, pp

Data included from 2010-03-30 11:21 to 2012-12-16 20:49 UTC
25 \ T ‘ T T

= 2010, 7 TeV, 44.2 pb | s 2011, 7 TeV, 6.1 b | === 2012, 8 TeV, 23.3 fb !
20

15

10

Total Integrated Luminosity (fb ')

5f 300 ///
o A 1 1 1 L

L R TS Y LR
Date (UTC)




? Collaborations

>>> >
o

m?
Wm

=2 3

Collabonation

collaboration
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? The ATLAS experiment

Inner detector (2 T)

In[ <2.5

Si Pixel et SCT, TRT

tracks, vertex

o/p; ~ 0.05% p, (GeV) & 1%

Rarrel Tomid

¢ > 96% operating channels
¢ > 90% of data used for physics

Muon spectrometer (0.5T)
In| <2.7
gas chamber in toroidal magnetic field

tracks, trigger

o/p, < 10% up to 1 TeV

n=—In(tan(3))

38 countries

~ 3000 members

=>» Very good behaviour of all sub-detector

27




? Recherche dans le canal di-photons

¢ Sélection des évenements

- 2 photons isolés

10°

- E.'>40GeV, E > > 30 GeV

- identification photons / jets

(~75% d'évenements di-photons)
10"

1072

1073

¢ Fit des données pour recherche exces

> {o000— ~ .~ r T T
8 C Selected diphoton sample 7]
N oo ° Data 201142012 i
“‘; L Sig+Bkg Fit (mH=126.8 GeV) -
€ O hegg  mmmmeeees Bkg (4th order polynomial) N
9 000 ATLAS Preliminary —
W - TR H—vy —
4000 — —
C Vs=7TeV, ILdt =481" N
2000(— B
C Vs=8TeV, JLdt =20.7f0" 7]
xo') 500 = =
o) 400 - 5
ge; 300 E- =
£ a0f- ! =
[ 100 E- + + —=
1 E L l =
2 108 + T |
E t
ATLAS-CONF-2013-012 5 o | | | | |
T} 100 110 120 130 140 150 160 28



https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/CONFNOTES/ATLAS-CONF-2013-012/

? Premieres mesures de couplages

¢ Couplage du boson de Higgs aux particules oc leur masse

2
b My my
- bosons: gy ¢ ——ocm,, oC
v 2cos(0,,)
- fermions: m, m, 2.\

8 nee O

29



? Mesure de spin

¢ Boson de Higgs de spin 0

¢ Valeurs autorisées selon le mode de désintégration :

@ -

H

O

H

@ -
H

—

l

—

éx
‘-9

l

l

- ® =0-<0
. ® = 0-0

l
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? Spin results

Probability density

©
—
I
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0.04

CMS preliminary Y¥s=7TeV,L=51fb" Ys=8TeV,L=196 "

— "

..D“

(CL™* = 0.6%)
a

IIII|IIII|IIII|IIII|IIII|IIII|
-y

2,(g9) =
- — CMS data l

0.08 -

-2 xIn(L
2l

gg)

/L)

0.1_‘||||||‘|‘\|\I|IIII

« 0_09;4 LAS Preliminary

VAR L LU IR
J‘Ldt=13fb'1,\/s=8TeV

\s =8 TeV{Ldt=20.7 f"

e e :
0.07 :_'_'_'_'—-—._._ =
0.06F- =
0.05F =
0.04F- =
0.03F =
- —— Background 3
002  r o (sm €
0.01 — 9% =2, .
- —qq, J" = 2% —
OZ\III|II(1(\1,I‘\I\"I‘lllll‘l\\I‘Illlll\l\l\\lllTl#‘ =
0 01 02 03 04 05 06 0.7 08 0.9 1
|cos6*|

T T T | T T T | T T T E

ATLAS Preliminary ]

Hos 22— 4l E

\s=7TeV{Ldt=461" ]

(s =8 TeVyLdt=20.7 fb" ® Data E

Hoyy CL, expected N

[ J E|

)3

H— WW*— evuv/pvev
Vs =8TeV{Ldt=20.7 f’

(assuming J° = 0*

&

H_‘ZGE

/a—-—"_"’"‘\\ _§
10-35"'“"" S "T.'\'\'\'ac"—é
10°F E
10—6: AR S AT SO ST SO NN SO SN ENN NN S S i
0 25 50 75 100



? Analyses flow-charts

¢ Datasets divided in exclusive categories

~ di-photon selection | | ZZselection | | 1T, selection || T 1, selection v, selection | WW selection
1 lepton 1 lepton 2-jet VBF
W(—lv)H, Z(—{)H W(—lv)H, Z(-l)H VBF

/ET'“iss sigvnificance\ 2-jets boosted
W(—lv)H, Z(—{)H VBF
o ]

low-mass 2-jets 0-jet
V(—iji)H ggF

i

high-mass 2-jets
VBF

.

9 p,, - n - conversion categories
ggF

32



? Look for VBF mode

¢ Cross-section at 125 GeV: 1.578 pb
¢ Higgs boson produced with 2 forward jets:

H
Jets

J/ q,
= 03 T T | | L AL B ]
@ S [ ATLASPreliminary ~+ 2011 Data .
[ 2 025 s _77ev - et E
‘ D - 22 vy+j Uncertainty -
/,\ S oo [lmasnt gz Sigetny | o
= - 7 — VBF m=125 GeV -
= n 2 0.15F -
no central jet Higgs decays = : .
g 0.1 ]
¢ Usual cuts: 0.05]- -
- An. : ]
N; 9% 3

- m !
ji

- veto 3" central jet
¢ One of main uncertainties: knowledge of ggF + 2 jets
- 25% to 30% 33



? Look for VH mode

€ Cross-section at 125 GeV: 0.6966 + 0.3943 pb

¢ Divide into categories depending on the W/Z decay

. 2 lept .
1 lepton + E_ ™s® ee\ons O lepton + E_™ss

\ /

AAY

(N}

1%

2 jets with m, close
to 80-90 GeV
34



~ Loose high-mass two-jet |
Tight high-mass two-jet

? H—vVy: signal strength / category

¢ Signal composition /category:

Inclusive
Unconv. central low P

Unconv. central high p ;
Unconv. rest low p,
Unconv. rest high p T
Conv. central low p -
Conv. central high P
Conv. rest low p_,
Conv. rest high P

Conv. transition

Low-mass two-jet
miss

E; " significance |

One-lepton

ttH

goF mVBF WH mZH
ATLAS Preliminary (simulation)

0

10 20 30 40 50 60 70 80 90 100
signal composition (%)

Unconv. central
low p

Unconv. central
high Py
Unconv. rest
low p

Unconv. rest
high P,

Conv. central
low P

Conv. central
high P,

Conv. rest

low P

Conv. rest

high p .

Conv. ransition

Loose high-mass
two-jet

Tight high-mass
two-jet
Low-mass
two-jet

ET"™ significance

One-lepton

2012 data
combined

——

ATLAS Preliminary
Data 2012, {5 = 8 TeV -

ILdt =207

H—yy

my, = 126.8 GeV

-2

0

¢ None of those categories is 100% pure in targeted process

2 4

6 8 10
Signal strength
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?Signal strength / production mode

. . N?bserved
¢ Signal strength parameter for each production mode: w,= R
- i=ggF, VBF, VH, ttH 1
¢ ForH-ZZ, H—- tt and H— WW channels
% 1 0 _I IIIII LI L L L | LI | L ‘ L | LI | LI I_
as) - ATLAS Preliminary -
v 8- Vs=7TeV: |Ldt=46-481" _
z i Vs=8TeV: |Ldt=13-20.7 fb" ]
Ié 6 - —H-yy + Standard Model
=. - —H-2z2" 54 X Bestfit ]
41— —H - ww"” - viv —68% CL ]
- 3 H— 1 --- 95% CL ]
21 -
O -
2F - .
- m, =125.5GeV -
_4 _I Ll 1 I L1 11 | | | L1 | L1 | ‘ L1 11 | 111 | ]
-2 -1 0 1 2 3 4 ) 6 7 8
0 B/B,
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? Coupling fits

¢ 4.8 fb!Vs=7 TeV, 5.8 fb'! V/s=8 TeV
¢ Global fits with 5 channels
¢ Hypotheses:

- single resonance

- spin 0
- Higgs boson width negligible
o;.1
¢ Cross-section expressed as: ¢-BR (ii—H— ff)= } ff
H

¢ To compare o, and I'. to SM predictions, introduce scale factors k.

o I .

2 WH 2 WW

- example 1 : Ky, =———+ and Ky =—cy
Own I‘ww"‘

I
— . Yy 2
example 2: 1_,SM o Ky (Kb ’ Kt ’ K‘t ’ KW’ KBSMparti(:ule ? ’ mH)

Yy

37



? Couplings to fermions and vector bosons

¢ Assume same scale factors for bosons and fermions

B KF:KT: Kb:Kt

¢ Assume no BSM contribution to total width or to yy loop:

¥L|_ 4 B 1 I I I I 1 1 | 1 1 1 | T I 1 ‘ 1 1 1 | I T I I_
- ATLAS Preliminary + SM ]
3 x Best fit ]
- \s=7TeV, |Ldt=4.8 b — -21In Ak, kg) <2.3 -

Jf 1s=8Te, JLdt=-5.8-59f" - 2INAlK,Ke) <6.0 2
- ,'/’.” TS i
1 S @ A -
o —
PSS :
- : 1 I 1 ) ‘l_ -\-. _\-. —.I- | 1 1 1 ‘ 1 1 1 | | 1 I:
64 06 08 1 12 14 16 1.8
Ky

¢ Compatibility of SM with best fit point: 21%
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? Up/down symmetry

¢ Some super-symmetry scenarios: different couplings to up and down
type quarks

¢ Define A4 = K/K,

- keepk, =%, = K

\Y Z

- T T L B R LR
< 85— ATLAS Preliminary —_data-2InA(A. ) E
< - s =7TeV, [Ldt = 4.8 fo! du ]
~ 75 \s=8TeV,|Ldt=5859f" ...exp.-2InAQ )
o -

55 E

4

31 E

O:_'S‘ L |_|2‘ 7"--“_11. .é:

¢ Best fit: A € [-2.0; 1.8] at 95% CL Ay

- dominated by H - tt and H— bb



? New contributions to gg/yy loops

. : : Y H Y
¢ Main contributions to H - yy decay: v
H. W ‘ Y H t
W (4
. . +0.34 Y v
¢ Best fit signal strength: p = 1.657 3,
- one hypothesis: non-SM particles in yy loop
g
¢ Assume no Higgs boson decays into BSM particles ; a
t
¢ Allx =1, except K, and K, g
¥ 23 ATLAS Preliminary s sM | ® Best fit:
[ \s=7TeV,|Ldt=4.8fb" * Best fi
o[ 15=8TeV, [Ldt 5859 10" —:g |2 ﬁi«/zg;:‘gg ] _ ok =1.1%02
: e ST g . -0.3
i — +0.3
B - K = 1.2,

¢ Compatibility of SM with best
fit point: 18%

.
Se
e
-
R -
‘‘‘‘‘‘
e meenamae?
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? Long term prospects (1)

¢ With 2011+2012 dataset, possible to have first test of couplings

- look for deviations due to Beyond SM physics
ATLAS Preliminary (Simulation)

¢ Future of LHC \s = 14 TeV: [Ldi=300 b ; [Ldt=3000 fb™" [Ldt = 25 fb"
|Ldt=300 fb™' extrapolated from 7+8 TeV

- ~2018-2022: 300 fb~! Hosup A
- >~2022: HL-LLHC: 3000 fb"! ttH,H—pp
VBF,H—1t

H—s ZZ
¢ Signal strengths: VBF H—s WW

H— WW
VH,H—yy
ttH,H—yy

VBF,H—yy
H—yy (+))
H—yy

0O 02 04 06 038
Au
T 41



? Long term prospects (2)

ATLAS Preliminary (Simulation)

¢ Couplings parameters |
PUNgS P \s = 14 TeV: [Ldt=300 fb ' ; [Ldt=3000 fb”

- No measurement Of total Wldth ILdt:SOO fb ™! extrapolated from 7+8 TeV
T T LI | T | T T | T
- only ratios: — 7/ Tg
I T s A— N A -
I /T —t
¢ With 300 fb"! Lo/ Ty
- 20-60% precision [L /17
I /1y % 5
€ With 3000 fb! e S T— —
Ly /15
- almost all couplings better than 20% - S T— B
. o r /T
- at minimum: ~5% uncertainties L
Lol /T | L

0O 02 04 06 08
AT T,) A /xy)

~

/Ty Ky /Ky
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? H—-ZZ" (1)

¢ Two same flavour, opposite sign lepton pairs

- [ m,=125 GeV ATLAS Preliminary 7
© [ Bkg (120<m <130 GeV) ) ]
Hozz" >4l

| v Data (120<m4l<130 GeV)
o Vs=7TeV:|Ldt=4.6 "
's = 8 TeV: Ldt = 20.7 o]

- well identified and isolated
- pT1 > 20-15-10-7/6 GeV

m,, [GeV]
(0]
o

\l
o
III|I

¢ 50 <m_, <106 GeV 502
¢ 12 <m,, <115 GeV for m, < 145 GeV O
30F

20f

[ | I | PRI b TG RS -y oy
50 60 70 80 90 100

¢ Number of expected signal events (2011+2012): M;z [GeV]
category | ggF | VBF VH
ggF-like ' 157 = 0.93 @ 0.76
VBF-like | 0.31 0.49 @ 0.01
VhAdike | 007 | - 1 017 ATLAS-CONF-2013-013
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? H—-ZZ" (2)

> [ > [
§16: * Data ATLAS Preliminary c§16: * Data ATLAS Preliminary
i °F [ Background zz" - i °F [ Background zz" .
o7 Ml Backg . HozZ"-ap g Il Backgroun - HozzU—4e
§14__ - Background Z+jets, tt §14__ - Background Z+jets, tt
Wb [ ]Signal (m =125 GeV) Yok [ ]Signal (m =125 GeV)
- 7 _ T %
: 77 Syst.Unc. 's=7TeV:[Ldt = 4.6 fo : 7/ Syst.Unc. 's =7 TeV:[Ldt = 4.6 b
10/ 's = 8 TeV:[Ldt = 20.7 fo! 10 \'s = 8 TeV:[Ldt = 20.7 fo!
8 8-
6 61~
4 4
2l 2~
i -
80 100 120 140 20 100 120 140

160 160
m, [GeV] m,, [GeV]

¢ In 120-130 GeV window (7+8 TeV):

4u 2e2) 2112e 4de total
signal 6.3 3.0 4.0 2.6 15.9
7 2.8 1.4 2.1 1.2 7.4
Z, Zbb, tt 0.55 1.6 0.6 1.1 3.7
observed 13 5 8 6 32




? H—-ZZ" (3)

° o T T T | T T | T T 1T 1T ‘ T 17T ‘ T 17T ‘ T T
‘ Excess: 2 10%F — Ops 2012 ATLAS Preliminary
S o Exp 2012 Ho 2205 4l
_ . o —— Obs 2011
expected: 3.10 5107 Exp 2011 \s=7 TeV:|Ldt =4.6 fo
—— Obs Combination
— Observed: 4. 10 1 O """" EXp Combination \s=8 TerLdt =20.7 fb %
BN e N —— - 1o
10 a\x ...... : 4 ;‘" °5 26
1 0_3 \ “ .' AN 3o
] 0_5 = X | R L 5...:'-' “::::::: 4c
107 >
10°F 4 6o
10"
.-':' 76
1 0'13 | | L1 1 | | ‘.‘Jl‘-l | | L1 1 1 ‘ L1 | I.::.‘ 1 1 1 ‘ L1 1 |
110 120 130 140 150 160 170 180
my [GeV]

€ Best fit for mass:
124.3702(stat )03 (syst ) GeV
¢ Signal strength at 124.3 GeV: [M:1.7+°'5 ]

—-0.4
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?H—wv (1)

¢ Two well identified and isolated photons

> I B L L L I
ETY1 > 40 GeV, ETYZ > 30 GeV g 0_12; é;ﬁi‘:fniir?maﬁon ° Hgﬁo;verted central_f
. = 01F Hoyy FWHM = 3.2 Gev -
- : 0 £ L onverted res
Yy purity: 75% =R  or tht drest -
; E ls=8TeV FWHM = 4.5 GeV
~ 0.06— —
¢ Events divided in 12 exclusive categories 004 -
0.021- ,;7' .
- with # resolution: 1.4 — 2.5 GeV : R .
065 ~ST10115 - 120 125 130 135 140 145
- with # S/B: 0.014 - 0.204 m,, [GeV]
- with # production modes fractions _ _
<A 2unconv: <A =1 conv:
o ' N N
9 ggF enriched = = |-
e 1 VBF enriched
. LN LN
e 2 VH enriched 3 D
o o
0.75 n(yl) 0.75 n(yl)

ATLAS-CONF-2013-012
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? H—yy (2)

BT ¢ L B e L B S B S .

- — —
. . 8 B Selected diphoton sample E
4 Observation confirmed for yy channel N e[ LR secen
-'g O hegy e Bkg (4th order polynomial) 7
g 6000 — ATLAS Preliminary —
- observed: 7.4 0 at 126.5 GeV oF T Hovy -
- expected: 4.1 ¢ oo ”e"JL‘" san =
~ Ys=8TeV, Ldt 207 b ]
= mé:I J. E
[ 1 05 L | T 1T | T T T | ' T TT1 | T T T | T T | T T T | T T1 I'..ID 0 = | A %
= 10" —— Observedp (category)  ATLAS Preliminary = 5 e T =
S —— — - Expected p (category) — o 100 160
o 102 . Observed r}] (inclusive) Hoyy _ ", [GeV]
-~ - — — - Expected P, (mcluswe) —]
0% == A\ T -~ "13
10 T 4o
10 Data2011,Vs=7TeV g
il Ldt=4.8f"
-8 ]
107 . 160
101 | Data 2012, \/s = 8 TeV _
o2 Ldt=20.7f" 70
10‘14 TI 1 1 | | [ | | I | [ | | | I | L1 1 1 | | I | 1 1 1 IF
110 115 120 125 130 135 140 145 150

G
my, [GeV] 47



? H—yy (3)

€ Best fit for mass:

- 126.8 £ 0.2 (stat) £ 0.7 (syst) GeV

1 [ T T T T | T T T T | T T T T T T T T | T T T T | T T T T 1
4 — All systematics ATLAS Preliminary -
T Without mass scale uncertainties Hoyy n
e Without systematic 1
25— -+ Bestfit ]
o[- =
1.5 —~
= T ys=7 TeV, j Ldt=4.8 6" —
| —— 68% CL -
0 - — gsclyo cL | | ,r§=a|. TeV, j Ldt =207 fo' -
124 125 126 127 128 129 130

my [GeV]

€ Best fit signal strength at 126 .8 GeV
_ [M=1.6510.24(stat)+8j§§(syst)]

- 2.3 o from SM hypothesis

48



?HHWW* (1)

¢ H- WW* - evpv onl 202000F " sy A x| o Dan 2 SM (sys 0 stat)
H y ,_%200005— ATLASJPrellmlnary é\?wﬁ, éi‘g’:ﬂyﬁ”’ )é
. . E \s=8Te = 20. -1 ff ingle Top E
¢ isolated leptons with p.. > 25/15 GeV 18000 '8 I L= 20T e B
160005 H-WW' '—sevuv/uvev B H (125 GeV] E
Emiss A I, J :;
¢ E ™ >25GeV T :
T rel _» =
. Emiss _;
- E ™ if Ag > /2 T E
() —
- E ™*.sin(Ag) if Agp <m/2 6 8 10
,Vjet
) ) i H
4 Spin correlations W W+
A
- s
- m, <50 GeV and Ag, < 1.8 _] [
% e \% e’
- P <4 —P
= = = =

¢ Divide events in H+0 jet, H+1 jet and H+2 jets

ATLAS-CONF-2013-030
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?Hﬁwwwm

Events /10 GeV

: I T T T T I T T T T I T T T T I T T T T I T T T T :
= P - Data %% SM(sys®stat)
300F- ATLAS Preliminary g (0" & wzzzws E
C \s=8TeV,|Ldt=207f" [J&  [@SngeTop ]
B ) ) B Z+jets [ ] W+ets ]
250 H-WW' '—evuv/uvev + 0 jets BB H25Gey]
200F- -
150k H+0jet 1
100 —
50 —
0 50 100 150 200 250 300
mr [GeV]
% 200:|'|IIIIIIIIIIIIIIIIIIIIIIIIIIIlIIIIIIIIII"—
0] - ATLAS Pre“ n‘"nary —+— Bkg. subtracted Data
2 gl \s=7TeV.JLdt=a6f” ] Hirzscen
2 Ns=8TeV, | Ldt=20.7 fo"
o HoWW Siviv + 0/1 jets
w100

50

+

_I I 11 1 I 1 1 1 I 1 1 1 I 11 1 I 1 1 1 I 1 I_+_I 11 1 | 1 1 1 I 1 1 1 I 1 1 I—
60 80 100 120 140 160 180 200 220 240 260
mr [GeV]

> 140_| T T T T | T T T T I T T T T I T T /I T | T T T I_
8 [ ATLAS Preliminary 20 2z Sueresa |
S 120 ys-8TeV, [ Ldt=207fb" [Ja  [DSngeTop
B L Howw ) Sevpviuvev + 1 jet = m
_E 100__ — Uv/u + 1] -H[125GeV] —
L% N ’
80 7
60 .
40 =
200 .
0 300
e m; [GeV]
rmss 11 miss |2
mT—\/ Er4+ETF —|pi+EM™|
Er= \/|P [*+my,
H+0jet H+1jet | H+ 2jets
signal 97 40 10.6
background 739 261 36
observed 831 309 55
50




?Hﬁwwwm

¢ Excess of events for m, < 150 GeV

¢ Form =125 GeV

- observed: 3.8 ¢

- expected: 3.7 ¢

¢ Signal strength at 125 GeV:
- [p =1.01 + 0.31}

o

Local p

Signal strength ()

Oc
1o
20

30

10T T T T
102 ATLAS Preliminary \s=7 TeV:|Ldt = 4.6 6"
HoWW O Ssiviv \s = 8 TeV:[Ldt = 20.7 ft”
10 5 —— Obs. B +10 -
= ---- Exp. m_=125GeV [ ]+2c 3
I -
Sp
10--2 -----------------------------------------
TEd S
10
10°
10'6 IIIIII\I‘\I\III\II‘IIIII
120 130 140 150 160 170 180 190 200
m, [GeV]
_E ATLAS Preliminary  ys=7 TevfLat =451’ -
- Howw Siviv \s =8 TeV:JLdt = 20.7 fi5"
B~ — best fit —
- -2 <1 :
5 _— Exp. best fit m,_ =125 GeV -
45 — 21Im(p) <1 .
N E
3N =
z
E1 ! ! =

TH20

v b b b by
125 130 135 140
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