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Run 2 Higgs Results from ATLAS

® Run 2 so far:
m 2015:3.2 fb'!
m 2016:~ 36 fb! on disk
= Available for ICHEP 2016:~ 13 fb!

m Cross sections:
m H>vyy
m H>ZZ
= HOWW:WH and VBF production

m Updates / refinements of searches:
= H>pu/bb
» ttH production

m Combinations:
m H>vyy/ZZ
m 3 channels on ttH production

Total Integrated Luminosity [fo ]

ATLAS Public Results
T T T l T T T | T T T l T T T | T T T l T T T | T T T
50— ATLAS Online Luminosity {s =13 TeV —
- [] LHC Delivered .
40— [ ] ATLAS Recorded ]
_  Total Delivered: 38.9 fb™ EP ]
- Total Recorded: 36.0 fb™ ICH —
301~ =
20~ l’ N
10 -
B 1 | 1 1 1 l 1 | 1 1 l 1 1 | B

0 L L 1 Il 1 1 1 1 1
18/04 16/05 13/06 11/07 08/08 05/09 03/10 31/10

Day in 2016

UONBIQIED 9 1/2
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: : : (1nclus1ve)
= AsinRun 1:Fit S+B modelinm,, > 6000
— 8 . Data ATLASPrellmlnary
SpeCtrum (mH - 125-09 GeV) ~ 5000 U B.ackground Inclusive
% : _ z:g::: *+ packground {s=13TeV, 133 0"
oy e . T 4000¢ H—yy, m_ = 125.09 GeV
m Split into 13 categories: 3000
Optimise background model: 2000F
. 1000}
Data-driven, backed by MC L T
. 0" 30720 130 140 150 160
Probe production channels: g 2°8++¢++; S
' A0 ARS 2h s &b 7% LRI
ttH /VH / VBF / gg 8 200k b
110 120 130 140 150 160
m,, [GeV]



H->vyy

m Asin Run 1:Fit S+B model in m,.,

spectrum (my = 125.09 GeV)

m Split into 13 categories:

Optimise background model:
Data-driven, backed by MC

Probe production channels:
ttH /VH / VBF / gg

BvBF WH [lzH BtH  [lobH tHib tWH

MggH

ATLAS Simulation Preliminary H—yy Vs=13 TeV

ttH leptonic
ttH hadronic
VH dileptons

VH leptonic

VH MET
VH hadronic tight
VH hadronic loose
VBF tight

VBF loose

ggH fwd high-p“
ggH fwd Iow-pn
ggH central high»pﬂ

ggH central Iow-p“

0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9
Fraction of each signal process per category

Events / GeV

data - bkg

Events / GeV

data - bkg

ATLAS-CONF-2016-067 |

my, (inclusive)

e Data ATLAS Preliminary
5000 7T Background Inclusive
E —— Signal + background {5213 TeV 133 fb"
E — Signal = 19
4000 - ona H—yy, m =125.09 GeV
3000
2000F-
1000F
o] S I [ R R
110 120 130 140 150 160
200 [T L
0 +'|+-L'$'+ e +1 L MM.L; e seett. o, .A."‘+ 4
TR TR AAAARA SR Ah IS 4 MRAAEERE MR 2
—200.|+....1....[....[....|....
110 120 130 140 150 160
m,, [GeV]
m,,, (VBF
vy (VBF)
100F T T L B A B L B
§ e Data ATLAS Preliminary
sok1 T Background VBF-enhanced
B —— Signal + background 4
H — Signal {s=13TeV, 13.3
60 I~ H—vyy, m, = 125.09 GeV

20}

20}

-20

40

!

¢
¢+ T
| I J/\L N B B
110 120 130 140 150 160
PRI T T
LASPEUNC VP o WVE SV Y SN
o TEYITT TR +-9- LADAFS IAGE 25 o4 7T oo
P I P oy
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H->vyy

m . Simplified template cross sections'
Stage 0:add |yy| < 2.5 arxiv:1610.07922

T X BH = yy) = 6330 fb
over X B(H = yy) = 17.8 757 fb
Ovhiep X B(H - yy) = 10775 b
Ovhnad X B(H — yy) = 2328 b
o X BH — yy) = -03 171

m For each category:
Fit Nsig

Use efficiencies and acceptance

corrections to extract cross section x BR

NiE = Y BH ) Aue [ La
i

ttH

VH

VBF

ggH

Run-2

Run-1

ATLAS-CO

NF-2016-067 | '
AL LR BLALLALE B

ATLAS Preliminary
(s =13 TeV, 13.3 o

Signal Strength



dayg/ d] yyy | [fb]

data / prediction

H->vyy

ATLAS-CONF-2016-067
N(]et)

. . . . . § LA B L L B | T
m Not splitting into production modes: £ 4o ATLAS Preliminary = 12509 Gev.
D 'ff . 1 . o) | ¢- data, tot. unc. [] syst. unc. B nsLo -+ xH
1iferential cross sections e 515 Tev. 13317 B NSLOWVE + xH
- I STWZ, BLPTW + XH
601 I B GoSam+Sherpa + XH -
. . . . r B Powheg NNLOPS + XH 1
m Restricted to fiducial region to reduce model ' ] B NNLOJET+xH
. === XH=VBF + VH + ttH
dependencies >backup 4of | ani k, =04, p_>30 Go]
20/ \——H—II‘ "
m 7 variables: * 5 ]
dN(jet), dy(H), dp (H) dcos(6 ) oL N e s SO SEY
iy > T T T
dm(jj), dp(i1), d P (j :
1), dp.(l 3
(e}
= 1—“—“—,—5—@%—'—-}9—[—5—
= | ]
. . . 5 —
m Limited by data statistics s o
o« >0 =1 =3
N,
jets
y(H) pr(H) m(]])
T L I LI B I = 1.5 T LB B L < UL I I B T
60 -ATLAS Prellmmary my=125.09 GeV | o ATLAS Prellmlnary my = 125.09 GeV ° r ATLAS Preliminary mH = 125 09 GeV
-4 data, tot. unc. [] syst. unc. B2 gg—H NNLOPS + XH| % [ -¢- data, tot. unc. [] syst. unc. = gg—H NNLOPS + XH/ %0'04f+ data, tot. unc. [] syst. unc. = gg—H NNLOPS + XH]
H-yy, {s=13TeV, 133 1" Kgg—ri=1.10 | = H—yy, Vs=13TeV, 133" Kog-ri=1.10 1 = I H—yy, s=13TeV, 133" Kog~ri=1.10
-« XH =VBF + VH + ttH %’: t =+ XH=VBF + VH + ttH 1 E\ : ==+ XH=VBF + VH + ttH
1 o 1 - 3_00.03* anti k; R=0.4, p_>30 GeV
40 1 & S
© ©
| 0.02f ]
] ] [
201 ] 0'5f 7 '
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ATLAS-CONF-2016-079

H > ZZ - 41

> R AR R RN RARAS RARSS RN RARRR RARR
m Search for two pairs of oppositely § 35§:I";;Er:“mmaryéE?)z??s("“f“““’i
charged leptons % ZZ f‘”ev"“"”"" ;f,‘ %

2 F E

Very clean:S/B = 2 " ok E
Mostly ZZ background sk \

10F | ]

m Fiducial cross sections: sh 3

Total:
4¢ 1.01
U fid,sum — 4‘48+0.89 fb

Per decay channel:

SM: 3.1%0.2

Final state measured ogq [fb] O fid,sMm [Ib]
0.48 0.06

4u 1.28 J_ro. 40 0.93 J_ro.og
0.51 0.05

4e 0.81 J_ro_38 0.73 J—r0.06
0.58 0.04

2ule 1.29 ¢ 0.67 "5 o4
0.49 0.05

2e2u 1.10 540 0.76 "oz

0
80 90 1001101201

30 140 150 160 170

m, [GeV]
= T { T T .T . { T T T { T 3
100 ATLAS Preliminary 1 Hos
H—>ZZ*— 4 ¢ Data 1
| 13TeV,14.810" M Higgs (m, =125 Gev) | 0.4
8o 115 <m. <130 Gev Ozz, z+jets, §, vwv  _| o35
7 0.3
60 c o o oo

-1 —10.25




H > ZZ - 4]

m Also:
Cross sections of
gg /VBF /VH

m Low statistics

ATLAS-CONF-2016-079

m,, [118-129] GeV

pr ;> 30 GeV

/

\

2 or more jets

O\

> Train BDTs to select o eptone | [ g et m=120 GeV | [ my=120 Gev
. T,
different modes L
Discriminant | | Discriminant | | Discriminant | | pyigominant
o . Just counting BDT-ZZ BDT-1j HDAERVAE: BDT-2jVBF
m Compatibility with SM:
gg]_:' 1.1 O BDT _ZZ: BDT_ljet: BDT_2jet_VH: BDT_2jet_VBF:
* Pra N % * Prjn * Prn
VBF:1.4 O * My * * Prjp * Prp
« KD= * ARy Mj1 * Pr
;(/)IgE(N;EHZZ/ inii ﬁnii
77 MNasi ° Nass
c 1
VHlep  ggF VBF  VHhad . . VBF
+0.49

O gobrbpi+iin - BUH — ZZ7) = 1.80
OVBF B(H — ZZ*) = 0.37

—0.44
+0.28
01 Pb

pb SM: 1.31 £ 0.07 pb

0.100 = 0.003 pb
0.059 = 0.002 pb




ATLAS-CONF-2016-081

Combine H 2 ZZ,H = vy

a AL L L LI

Z 100~ ATLAS Preliminary — G,y My =125.09GeV ]

% AH-yy 0 H->ZZ*—4l QCD scale uncertainty ]

. . b& 80 ¢ comb. data syst. unc. mm Tot. uncert. (scale ® PDF+a.) I

m Full combination 1l
(13 TeV) :
/4

u=1.13+0.18 60 =

Higgs “re-discovered”

4
~ 10 O (8.6 exp.) 0

20

Vs=7TeV, 45fb"
Vs=8TeV, 20.3fb"
Vs=13TeV, 13.3 b7 (yy), 14.8 fo' (ZZ*)

7 8 9 10 11 12 13

Vs [TeV]



Searches



ATLAS-CONF-2016-091 |
ATLAS Preliminary Vs=13TeV, [L dt=13.2 o™

L L L B LA A EL L
m Highest branching fraction, but not - — ot .
observed so far: —— stat Tot. (Stat. Syst.)
Run 1, ATLAS+CMS: 2 lepton |-+—e—H -0.24+ 090 (+0.68 +0.68) |
2.6 O (includes ttH)
1 lepton |~  H—e—H 025tggg (fggz tgg;) —
m Challenging backgrounds:
Focus on VH Olepton |~ ke 0477 0% (1o T04z) ~
] :
0lep Z2 v Gombination |- #-e4 0217081 (+036 +036)
m 1 lep: W = v S
0 2 4 6 8 10
= 2lep: z->1 Best fit u=o/o for m =125 GeV
Restrict 0 & 1 lepton to S
\Y S £ ATLAS Prelimin =) (=10
pr’ > 150 GeV ° eooz—Eszevﬁdt:‘:Zb.‘ = Dboeen
Heavy usage of BDTs in all & soof- v imoony =
Categorles E g:‘eftfai?glargground E
400 1
, : 0 Lep BDT ]
m Higgs:p=0.21+0.5 F 4 P E
Diboson cross-check: y = 0.9 + 0.4 E
m AlsoVBF + y: e 5

u=-3.9+2.8

L I B I LI B L B L B
2 —,
e T U Sy 7. 7 o u;%/
1E O i I 7/

£’ 7 7 5 7
8 E — H &

E \\HMHMHMH\\#‘R—‘_L\H\\MH

-1 -08 -06-04-02 0 02 04 06 08 1
VH

Data/Pred.
o —_




H - pp

m Challenging:

» Tiny branching fraction (0.02 %)
= High Drell-Yan background

m Strategy:

= Fitm , in opposite charge py events

m Several categories for higher

sensitivity:
VBF / p* /' m,

m 95 % CL limits on Y (m,=125.9 GeV):
4.4 (5.5)
3.5 (4.3)

= Run 2:
= Run 1+2:

x20

95% CL Limit on o x BR(H—uu) [pb]

E 45 ATLAS Preliminary 3
% 40F VBF Vs=13TeV, 13.21b"
% 35 =
30 - g:::ell(ground model _;
25 —— Signal [125] x 20
20
15F
10F
_5.2
og
af 3
2F 3
5 ST TS CUAORL A S FVESE
sl i P + i
_4F =
1107115120 125 130 135 140 145 150 155 160

—_

—
<

—
Q

N

ATLAS-CONF-2016-041

m,, [GeV]
: IIIIII I T 1 T T I T T 17T I T T 17T I T T 17T I T T 17T I T I:
- ATLAS Preliminary — Observed .
" Vs=13TeV, 132" ---- Expected i
= -11 o —
F H—uu []x20 3
- ----SM Higgs ]
i 1 11 11 I 11 | 1 I ) I I ) I I ) I I 11 | I-I 1 I_
115 120 125 130 135 140 145

m,, [GeV]
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Combination of ttH Measurements

ttH massively benefits from 13 TeV
O 137ev = 3.9 X O grey

But: Challenging final states

3 new results:
ttH, H>vyy
ttH, 2 > 4 lepton final states
m Mostly H> WW / tt (/ 2Z)
ttH, H>bb

Significance:
2.8 0 (exp.1.8 0)
Run l:exp. 1.5 O

Compatibility of 3 channels: 7%

ttH(H—yy)
(13 Tev 13.3fb ")

ttHH—=WW/tt/ZZ)
(13 Tev 13.21b™")

ttH(H—bb)
(13 Tev 13.21b™")

ttH combination
(13 TeV)

ttH combination

(7-8TeV,45203f7") | | |

ATLAS Preliminary Vs=13 TeV, 13.2-13.3 fb

—total - stat. (tot.) (stat., syst.)

—e——]| 1.2 1.2 +0.2
-0.3 t1_o ( i-1 0> 1-0.2 )
@] 1.3 0.7 +1.1
2.5 i-1.1 ( f0.7 ’ ir0.9 )
+1.0 05 +0.9
== 21 Ty (s, %7 )
iesd | 4 407 404 406
Fe=d 1.8 t0.7 ( f04 ) :,05 )
0.8 05 +0.7
: MR 1.7 %5 (o5 %06 )

1 I I 1 1 1 I 1 1 I 1

0 2 4 6 8 10

best fit u_ for m =125 GeV
{fH



Summary

Run 2: First results available

Cross sections
m Fiducial
m Production modes / differential

Searches: Updates from
= H->bb:VH,VBF+y

= Houpu

= ttH

All consistent with SM
More to come:

~ 33 fb! “good for physics” in
2016

Overview of Run 2 results from ATLAS

vy + ZZ

Y

o ZZ > 4]

« vy + ZZ (VBF)
bb

MM

ttH (yy + Multilep + bb)

WW (VBF)

1.13+0.18
0.85 + 0.22

1.37 + 0.40
2.24 + 0.80
0.21 + 0.51

< 4.4 (95 % CL)
1.8 0.7

1.7x1.1
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H>WW

Relatively small dataset: 5.8 fb-!

Restrict to distinctive production

channels:

VBF: 2 leptons + forward jets
WH: 3 isolated leptons

Create signal and background
control regions and fit yields

Results:

ovBr - By ww+ = 1. 4+0 c(stat)"y

owH - B ww

oM

VBF: 0.81 £ 0.02 pb

= O.9Jr

" 0a(sys) pb

(stat)+0 7 2(sys) pb

WH: 0.293 + 0.007 pb

Events / bin

Events / bin

ATLAS-CONF-2016-112

—_
)]

350 T ]
- ATLAS Prellmlnary 4 Data 77 SM(sys) ]
300 5= 13Tev, 5.81 b O wriets Il Zuiets E
- . [] Top [ other vv 7
250__ H—>WW —eu+ue (VBF) B ww [] other Higgs ]
E - HggF D HVBF E
200} 20F =
C pal [ n
150 ® 151 —
100[— $10 2
50 / 2 g 51 —

C S o
. . —

Top CR Z—1t CR SR1 SR2
-0.8<BDT<0.7 BDT>0.7

H Fit regions
800 I I I I I ™
r e -4- data #% SM (sys) ]
s0oF- ATLAS Preliminary & o= 2o
- {s=13TeV,5.81 1" 0O vw ] Top ]
600 :_ WH—>WWW —shiviy [ Other Higgs [J WH _:
500 p » =
— 2041

CRa

CRb

CRc
e

Rescaled y-axis for SRs
—
o
N

[¢)]

CRc CRd CRe SR SR
n-fake Z-dominated Z-depleted

Fit regions

16



JHEPOS8 (2016) 104 17

H>OWW

N(jet)

ATLAS g99—H B Oicxs X Auniors.prs
| -¢- data, tot. unc. - sys. unc. B Oiycxs X hes amcenLospys ]

Oirexs X AsHerpaz1.1
B Burtw

Vs=8TeV, 203 b’
H->WW*'sevuv

w
o

m Differential cross sections with 8
TeV data

doy /AN, [fb]

m Restricted to
H->WW - evuv

- Y-
[72)
o
S 4
z
z
e 2 .
el =¢;=b-=+“——-—!._-_
£ 0
T =0 =1 =2
") 1) (HD)~
Pr( yl p(H).
= 10 g % = 10F ]
8 ATLAS g99-H - gu«coxs : Anniops.prs = 45F ATLAS g9-H - gmc.xs i Auniops.prs 8 ATLAS g99—H u gmc xs i Annops.pys
* 5 al + —_ * 2 al N * : al N
g -¢- data, tot. unc. = sys. unc. - Gst:‘;:: % sﬂ:ﬁp’:‘::‘@ b %— a0k -¢- data, tot. unc. - sys. unc. - ot:‘;:: % s”:”’f::m PYa ] g -¢- data, tot. unc. = sys. unc. - ot:E:: % AS“:RP”:CZ‘?TW pre
W Srwz ~= 1 = -1

=b:_ 1k V5 =8TeV, 203 1b" ) p} 35 Vs=8TeV, 203 fb 3 IQ:— i+ E—GTe'V, 20.3 fbo |

k] HosWW*Sevuy 8 H->WW*sevuv Re) Eo HosWW*sevuv

.83 “t-—- 30 E .Sg - + -l |

*_:i 25 E ’ L
-
1 0—| L _ 20f E 1 0—1 L 4
15 - E
10; C mim
. - - - 5F e T — c -2
102F ; 107 ;

%) %] 14 3

S 3 S | S ]

= = 2 = .

2 : 2 1 2 [

g it -] s T s =T ,

© © ©

o« [0,30] [30,60] [60,300] c 0 [0.0,0.6] [0.6,1.2] [1.2,2.5] o« [0,20] [20,60] [60,300]

P [GeV] v, P! [GeV]
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H - bb:VBF with vy

m VBF signature in H->bb: large bbjj
backgrounds

®» Run 1l: y =-0.8 * 2.3 (using MVAs)

m VBF + vy: Better background suppression

1Q 5 2 e Data 3
= gg collisions won’t radiate vy /’ 8 ATLAS Preliminary = W a0
] =z High BDT Z + v (EWK) E
- VBF production enhanced s ° B Norkes Bigo
m Destructive interference in N
qqg-induced backgrounds
D
2 03
Q 0.2
:ca 0.1
m OF [-- 1T
.‘I'i. 0.1 >—
8303
B0 80 100 120 140 160 180 200 220 240
My, [GeV]
BDT analysis:
M=-3.9%t2.8
= NB:50% of Run 1 lumi




Phys. Rev. Lett. 114, 191803 19

Higgs Mass

m Best measurement by combining ATLAS & CMS Run 1 data

m Limited by statistical uncertainty

m - Update only makes sense with more data

ATLAS and CMS —— Total | Stat. 1 Syst.

LHC Run 1 Total Stat. Syst.
ATLAS H—yy ———— 126.02 = 0.51 ( = 0.43 = 0.27) GeV
CMS H—yy = 124.70 + 0.34 ( £ 0.31+ 0.15) GeV
ATLAS H—ZZ—4 | & | 124.51+ 0.52 ( = 0.52 = 0.04) GeV
CMS H—ZZ -4l 125.59 £ 0.45 ( = 0.42 £ 0.17) GeV

ATLAS+CMS yy 125.07 + 0.29 ( = 0.25 = 0.14) GeV

ATLAS+CMS 41 125.15 = 0.40 ( = 0.37 = 0.15) GeV

ATLAS+CMS yy+4l 125.09 = 0.24 ( = 0.21 = 0.11) GeV
I 1 1

I123 I124 I125 I126 127 128 129

m,, [GeV]



Higgs CP Measurements: Bosons

m Analysis of spin-sensitive observables
with 7/8 TeV data

H - vy
H-> ZZ > 41

Eur. Phys. ]. C75 (2015) 476

H->WW - evpv

m Pure CP-eigenstate hypotheses:
J? =0* (>99.9% CL)

m Also test admixture of BSM terms in

HVYV interactions:

Compatible with no admixture

ATLAS H— ZZ* — 4]
—e— Observed ls=7TeV, 4.5 ik
------- Expected (s =8 TeV, 20.3 f5'
B 0 SM=10
B 0'SM:20 H— WW* — evuv
[ 10'SM=30c [s=8TeV, 20.3 5’
P

[ jp x ; o H—yy
EJP:3G [s=7TeV, 45 f5'

o =0 Js =8 TeV, 20.3 6’

40F i

JP=0 JP=0 JP=2r JP=2r JP=2r YP=2r YP=2r
Kq=Kg Kq=0 Kg=0 Kq=2Kg Kq=2Kg
p.<300 GeV p_<125GeV  p_<300GeV p_<125GeV
T T T T

Coupling ratio Best-fit value

95 % CL exclusion regions

Combined Observed Expected Observed
KHVV /KSM —0.48 (—o0, —0.55]J[4.80, c0) (—o0, —0.73]1 [ J[0.63, c0)
(Kavv/Kksm) - tan o —0.68 (—o0, —2.33]1J[2.30, 00) (—o0, —2.18]J[0.83, 00)
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Fiducial Cross Sections: H2>vyvy

ATLAS-CONF-2016-067

diphoton baseline VBEF enhanced single lepton
Photons In| < 1.37 or 1.52 < |n| < 2.37
pr > 0.35m., and prX > 0.25m.,
Jets - pr > 30GeV | |y| < 4.4 -
- mj; > 400 GeV, ‘ijj‘ > 2.8 -
- [ APy i > 2.6 -
Leptons - - pr > 15 GeV
In| < 2.47

Fiducial region

Measured cross section (fb)

SM prediction (fb)

Baseline
VBF-enhanced
single lepton

43.2 + 14.9 (stat.) £ 4.9 (syst.)
4.0 + 1.4 (stat.) £ 0.7 (syst.)
1.5+ 0.8 (stat.) + 0.2 (syst.)

62.8 75 [N*LO + XH]
2.04+0.13 [NNLOPS + XH]
0.56 +0.03 [NNLOPS + XH]




Fiducial Cross Sections: H>ZZ

ATLAS-CONF-2016-079

Lepton definition

Muons: pr > 5 GeV, |n| < 2.7 Electrons: pr > 7 GeV, |n| < 2.47

Pairing

Leading pair:
Sub-leading pair:

SFOS lepton pair with smallest |mz — myy|
Remaining SFOS lepton pair with smallest |mz — myy|

Event selection

Lepton kinematics:
Mass requirements:
Lepton separation:
J /¢ veto:

Mass window:

Leading leptons pt > 20, 15,10 GeV

50 < mq1o < 106 GeV; 12 < m3q < 115 GeV

AR(4;,¢;) > 0.1(0.2) for same(opposite)-flavour leptons
m(l;,¢;) > 5 GeV for all SFOS lepton pairs

115 < myp < 130 GeV




Eur. Phys. ]. C75 (2015) 476 23

Diboson CP Measurements

m Probe possible admixture of BSM

- + 1 _
spin-0 states to SM 0 Ly = {COS(Q)KSM |:§gHZZZ,uZM + guww W W ui|
. . 11 >
N Use effgctwe field theory I [Cos(a) k1127 Z 2" +sin(@)kazz Z ey ZMV]
interaction Lagrangian .
> | costerrww Wi, W=
—l—Sin(Ot)KAWWw:vW_MU:I } Xo. (1)
JP Model Values of tensor couplings
Ksm KHVV Kavv o
0t SM Higgs boson 1 0 0 0
0; BSM spin-0 CP-even 0 1 0 0

0~ BSM spin-0 CP-odd 0 0 1 /2




Eur. Phys.]. C76 (2016) 658
Higgs CP Measurements VBF & TT |.

m Test CP invariance in VBF
production: Tt very sensitive

m Closely follows 8 TeV H> 1t
analysis

m Add CP-violating contribution to

SM matrix element:
M = Mgsm +d - Mcp-odd

m Interference term is CP-odd:
IM|* = |[Msml? +d - 2Re(MEMcp-odd)

+d* - IMcp-odd|’
m Yields “optimal observable”
2Re(MgpyMcp-odd)
00 =
| Msm|?

m No sign of CP violation:

-0.11 <d <0.05 (68% CL)

Fraction of events / 0.5

[ T I L I L I L I LI ]
I ATLAS Simulation P N
C A --d=0.1 ]
0.1 : i --d=-06
0.08- T ]
- it _
L o S i _
0.06 — i E o 1 —
0.04 :— T SR __ !—-: _:
e TR nt U
0 S N T D P P o e
-10 8 6 -4 -2 0 2 4 6 8 10

Optimal Observable

_' l_. I T T I T I T T T I T :

> 22F ATLAS —e— Combined (Obs.) =
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Higgs Branching Fractions

LHC HIGGS XS WG 2013
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https://twiki.cern.ch/twiki/bin/view/LHCPhysics/LHCHXSWG



