ATLAS




ATLAS

0 335 papers published (or submitted) at 06 /07 /2014

O Covering a wide spectrum of physics analyses: B-physics,
Exotics (BSM), Higgs, Heavy lons, Standard Model, SUSY,
Top quark physics,...

0 Using LHC Run | dataset: 4.5 fb™! @7TeV and 20.3 fb"!
@8TeV

O Data collected up to February 2013

[0 Run 2 starting early 2015 at 13 TeV pp center-of-mass

energy, 25 ns bunch spacing, L=1x103%4 cm™? s'!, about
100 fb! expected

[0 Some ATLAS detector upgrades:

O new pixel layer closer (3.3 cm) to the beam line (IBL) and a
small radius Be beam pipe

O fast track trigger at Level 2 (FTK)
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ATLAS

[0 Concurrent efforts in the collaboration:
O Finish RUN 1 analyses as soon as possible
O Prepare RUN2 (commissioning detector, software,...)

[0 Short review of recent analyses results with Milano
involvement

(1 Performance studies:
O Tau lepton reconstruction
O Etmiss reconstruction
O e/y calibration
O tracking
[0 Physics analyses:

O Dark matter searches
O SUSY searches

O Higgs properties measurements
O QCD prompt photon(s) production
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Performance studies

] Tau

O Attilio Andreazza co-convenor of tau working group
(October 2013-October 2015)

O Studies of tau trigger performance with FTK using BDT
techniques

(1 Etmiss
O “Reconstruction and Missing ET Performance in the ATLAS
detector using proton-proton collisions at sqrt(s)=8 TeV”

O Contact editor: Caterina Pizio, paper in preparation

O Prepared recommendation for Etmiss in RUN2: reconstruct
soft term from primary vertex tracks instead of
topocluster+tracks (less sensible to pile-up contribution)
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E/gamma calibration

1 Calibration of electrons and photons

O Leonardi Carminati co-convenor of e /gamma
calibration group up to May 2014; now replaced by
Ruggero Turra

(1 “Electron and photon energy calibration with the
ATLAS detector using LHC Run 1 data”

O Contact editor: L. Carminati, to be submitted to Eur.
Phys. J. C (2014)
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1.  MC-based MVA technique to determine calibration constants for
e/y/converted 7:

[0 Variables: total E in accordion, shower depth, cluster coordinates, conversion
radius, conversion p;/E,...

0 Need a good estimate of material in front of calorimeter estimate using
E,/E, — new detector simulation improving on passive material description

2.  Correction of specific non simulated effects: High-Voltage
differences, electronic calibration,...

3. Layer intercalibration
5. Energy scale and resolution smearing using Z — ee

6. Energy scale validated with J/\y — ee and extrapolation to
photon with Z — eey
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Dark Matter searches

(1 “Search for new phenomena in events with isolated

photons and large missing transverse momentum at
8 TeV”

0 Contact editor: Donatella Cavalli, paper in preparation

(1 Looking for events with an energetic photon and
large missing momentum as a signature of new
physics:

O Large extra dimensions (Graviton)
O Dark matter (WIMPs)
O SUSY interpretation
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SUSY

1 Search for stop /3" generation squark production

O T. Lari convenor of 3™ generation squark group; co-
convenor of whole ATLAS SUSY group for two years
starting next October

[ “Third generation squark workshop”, 23-27 June
2014, Milano

(1 “Search for direct top-squark pair production in
final states with two leptons in pp collisions at

sqrt(s)=8TeV with the ATLAS detector”
O Contact editor: F. Meloni, JHEPO6(2014)124
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Stop search

O Large mixing effects can lead to mass eigenstate f,
that is significantly lighter than the other squarks
O naturalness — mass O(1 TeV)

O could be pair-produced with relatively large cross-
sections at LHC

(1 Target final states containing exactly two isolated,

b ¢
p %% v
|; o,
-7 X1
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high-pT leptons
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~ ()

it = by*by" it = bW /bW ¥,
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Analysis

(1 Events with two isolated leptons (e, 1) with opposite
charge, and two b-quarks, significant missing
fransverse momentum

[0 Analysis strategies target:

O Large C,-N; mass splittings (> M, bosons mass), cut
based

O Small C,-N, mass splittings (< M, bosons mass), t,
three-body decay, cut based

O on-shell top t; — t + N, decay mode, MVA
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Leptonic m,,

Wy

oy LEPTONIC STRANSVERSE MASS |
‘,‘ m}rr_(ﬁflﬁ;fhr] = _min {1113)1[111.,,.[,05.1,@}. _),nr.f.(pf?:é.f )}}

_ ﬂh "‘f}r Pr
1= pevy |

|
N ; MAIN DISCRIMINANT: m;, computed
’H..———;f” lf_“_’;ﬂa‘ﬂ____ﬁs' from the momenta of the two leptons.

I

T I T T T I T T T I T T T T T T I T T T I T T T I T T T I T T T
det:EDBfI:l' ®  Data 2012 (I5 = 8 Tav)

different flavour % ;ﬂm = 5::.;?;|EE
inclusive [ ww I oo
B = vz
i mit, 33 =1190,120,1) Gev
mit, .3, )=(400,250.1) GeV

L
=)
—_
]
—
=
o
=
LL

leptonic m,, analysis (b + }t}

120 740 160 180 = 200
m., [GeV]




t

b

I

25=—

!

— __i;;

W= £v)

1
"‘ —
\

-0

——

LE

1

I

I

-5

I
W= £v) g

=
o
GO
L=
Ll
—
i
2
=
c
L

Data / MC

Hadronic m_,
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Multivariate Analysis

=, MVA discriminant (BDTG) based on:
ETmiSS; m,, My,
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[0 No signal observed: number of observed events consistent with SM
expectations

[0 Four decay modes are considered separately with 100% BR:
Ot —t+ N, (7 TeV: [1,2,3], 8 TeV [4,5,6], where the t, is mostly right)
O t,— W + b + N, (3- body decay for m(stop) < m(top) + m(N,), 8 TeV
[4,6]),
O t, = c+ N, [7]
Ot —f+f+ b+ N, (4-body decay, 8 TeV [4,7]).

[0 Papers

O [1] arxiv:1208.1447 (O lepton 7 TeV)
[2] arxiv:1208.2590 (1 lepton 7 TeV)
[3] arxiv:1209.4186 (2 leptons 7 TeV)
[4] arxiv:1407.0583 (1 lepton 8 TeV, 20/fb)
[5] arxiv:1406.1122 (O lepton + 5/6 jets 8 TeV, 20/fb)
[6] arxiv:1403.4853 (2 lepton + jets+ MET 8 TeV, 20/fb)
[7] arxiv:1407.0608 (O lepton + jets (c-jets) + MET 8 TeV, 20/fb)
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http://arxiv.org/abs/1208.1447
http://arxiv.org/abs/1208.2590
http://arxiv.org/abs/1209.4186
http://arxiv.org/abs/1407.0583
http://arxiv.org/abs/1406.1122
http://arxiv.org/abs/1403.4853
http://arxiv.org/abs/1407.0608

~

,production, t,—> b fF 7 /1> c ¥ > WbX,/t>tX,  Status: ICHEP 2014
III|IIII|III]|IIII|IIII|IIII|

ATLAS Preliminary L =201b"1s=8 TeV L, =47fb"\s=7 TeV

7 oL [1406.1122] 0L [1208.1447]

1L [1407.0583] 1L [1208.2590]
2L [1403.4853] 2L [1209.4186]
1L[1407.0583], 2L [1403.4853]

E=t-oc g? oL [1407.0608]

B bff 21 0L [1407.0608], 1L [1407.0583]

- (QObserved limits ==== Expected limits
All limits at 95% CL
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ATLAS SUSY Searches*
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Vs=7,8TeV
Reference

1405.7875
ATLAS-CONF-2013-062
1308.1841
1405.7875
1405.7875
ATLAS-CONF-2013-062
ATLAS-CONF-2013-089
1208.4688
1407.0603
ATLAS-CONF-2014-001
ATLAS-CONF-2012-144
1211.1167
ATLAS-CONF-2012-152
ATLAS-CONF-2012-147

1407.0600
1308.1841
1407.0600
1407.0600

1308.2631
1404.2500
1208.4305, 1209.2102
1403.4853
1403.4853
1308.2631
1407.0583
1406.1122
1407.0608
1403.5222
1403.5222

1403.5294
1403.5294
1407.0350
1402.7029
1403.5294, 1402.7029
ATLAS-CONF-2013-093
1405.5086

ATLAS-CONF-2013-069
1310.6584
ATLAS-CONF-2013-058
1304.6310
ATLAS-CONF-2013-092

12121272
1212.1272
1404.2500
1405.5086
1405.5086
ATLAS-CONF-2013-091
1404.250

1210.4826
ATLAS-CONF-2013-051
ATLAS-CONF-2012-147




Higgs

[ “Measurement of Higgs boson production in the
diphoton decay channel with the ATLAS detector using
25 fb~! of proton-proton collisions data”

0 Contact Editor: L. Carminati, to be submitted to Phys. Rev. D
(2014).

(1 “Studies of the spin of the Higgs boson in the diphoton
channel with the ATLAS detector”
O Contact Editor: M. Fanti, in preparation

(1 “Measurement of the Higgs boson mass from the H —

vy and H — ZZ* — 4] channels with the ATLAS detector
using 25 fb! of pp collision data”

O Editor: L. Carminati, R. Turra, arXiv:1406.3827v1, submitted
to Phys. Rev. D
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http://arxiv.org/abs/1406.3827v1
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Higgs Mass

[0 Pre LHCP2014, ICHEP2014 ATLAS mass results:
O Using 25 fb™' of data
OM, = 1255 % 0.2(stat)+0.5-0.6(sys) GeV
0 u=1.33+0.21-0.18

0 Great effort to re-optimize analysis and reduce
systematic error

O Great contribution to H — vy and H — 4| from improved
energy-scale calibrations for photons /electrons (and muons)

O Yy mass resolution better by 10% (uncertainty reduced by a
factor 2)

O Combine track momentum and cluster energy measurements
to improve electron resolution

[020% for E; < 30 GeV (ZZ — 4l)

Cds 09/Jul /2014



H — vy analysis

Two isolated high-energy photons 3 [Ldt= 451" t6=7 TeV ATLAS

O Excellent mass resolution 1.2-2.4 % i;d;i:s":dfzn‘f:BTeV + paia
GeV (1.7 GeV on average) L e O S

O Good e/yID: 75% purity after '7 -+ Background

— Signal

cuts

New wrt old analysis:

O Background modelling using
analytical functions

O categories based on: photon
conversion status, photon p;, pr,
(di-photon p transverse to thrust

axis)
20% improvement in exp.

statistical error over inclusive
analysis

g
5
o
2
i
o]
£
2
5]
H

New electron and photon
calibrations
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H — vy mass measurement

M, = 125.98 * 0.42(stat) £ 0.28(sys) GeV = 125.98 * 0.50 GeV [ = 1.29 + 0.30]

Old result: M,; = 126.8 £ 0.24(stat) = 0.7(sys) GeV [u=1.55+0.33 —0.28]

Difference, A, between the mass measured in a
given subsample and the combined mass:

Systematic uncertainties
dominated by energy scale, I

i Ldt=451f" ys=7 TeV |
reduced by factor of 2.5 uc fLdt=2031" {s=8TeV —.-.—

—_———
i

Statistical error compatible with
expectation: 0.35 (0.45) GeV for
n=1.3 (1.0)

Cross-checks:

O Data divided into subsamples
based on conversion status,
number primary vertices and
detector regions

O No deviation above 1.5G from fit
of combined categories

CdS  09/Jul/2014



H —> ZZ —> 4' MAAsSS ATLAS — e

; — L
H— z2z" -4l i
R —_2e2
s =7TeV: |Ldt=451b" 2u2e
~ — Combined
o -1
s=8TeV: |Ldt=20.3fb Dashed without systematics
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! Ll \___ X M ___________
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m, [GeV]

0 o
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P

Input for BDT variable:

O matrix-element kinematic discriminant, Higgs p; and || (8%
improvement M, uncertainty)

My, = 124.51 £ 0.52(stat) = 0.06(sys) GeV = 124.51 * 0.52 GeV
u=1.66+0.45-0.38

Previous result:

O M, = 124.3+0.6—0.5(stat)+0.5-0.3(sys)GeV

o u=143+0.40-0.35
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Combined mass

ATLAS
fs=7TeV [Ldt=45M"
fs=8TeV |Ldt=20.3fb"

ATLAS —— Combined yy+4!
[$=7TeV [Ldt=451" — Hoyy
/s=8TeV |Ldt=20.3 b H o Z7% s 4]

------ without systematics

125.36 GeV))

H_

E
=
%

O

\J

o

o

=

‘©

c

ke

w

‘w \.
A} \
v
.

123 1235 124 1245 125 1255 :'261 126.5 127 1275 123 123.5 124 1245 125 125.5 126 126.5 127 127.5
my [GeV] m,, [GeV]

O M, = 12536 * 0.37(stat) £ 0.18(sys) GeV = 125.36 £ 0.41 GeV
O Previous result: My, = 125.5 * 0.2(stat)+0.5—0.6(sys) GeV

0 Total uncertainty reduced by 40%
[0 Systematic uncertainties reduced by factor 3

[0 Compatibility between channels:
0 2.00 (4.8%) for observed p, and W,
O 1.60 for L = 1 (previous compatibility 2.5G)

28 CdS  09/Jul/2014



CdS 09/Jul /2014



30

Direct Higgs width

Analytical m4l (non-relativistic Breit-
Wigner) model convoluted with
detector resolution with width I';, (M
and [ free parameters)

O I',=4MeVat 125 GeV

Analysis assumes no interference with
background processes

H — ZZ — A4l
O Event-by-event modelling of detector
resolution

O Validated by fitting mass peak for Z
— 4| using convolution of detector
response with BW for Z mass

O 95%CL: T’y < 2.6 GeV (exp. limit
3.5 GeV for u=1.7, 6.2 GeV for u
= '|)

H— vy:

O 95%CL: T’ < 5.0 GeV (expected
limit 6.2 GeV for p=1)

CdS

measurement

ATLAS
H— ZZ* — 4]

V5= 7 TeV: J Ldt=451f0"

{s= 8 TeV: J Ldt=20.3fb"
— Expected, u=1.0, mH=125 GeV

— Observed

09/Jul/2014



New for ICHEP 2014 ATLAS-CONF-2014-042

Constraints on I', from g Off-shel
B

s High-mass H>ZZ (m>2m,) provides strong constraints on Iy,
« Kauer and Passarino, JHEP 1208 (2012) 116
= Caola and Melnikov, PRD 88 (2013) 054024
= Campbell, Ellis, and Williams, PRD 89 (2014) 053011
= CMS arXiv:1405.3455

gg—H —77 2 2
OC ) J-
Gr{}‘j"—.yheﬁ <8 Hgg (off —shell )<g HVV (off —shell)

2

2
gg—H —77 Hgg(on—shell )5 HVV (on—shell)

on—shell SM
FH /FH

s Assuming on-shell and off-shell couplings are the same:

O

ge—H—->ZZ

C off —shell @
H—Z7Z 1—‘ SM

19— \

G{g{g I{I

on—shell

G. Sciolla (Brandeis U.) ICHEP 2014
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ATLAS-CONF-2014-042

Differential cross-section for gg=>(H->)ZZ

B
Contributions at m,,>2m;,
= Signal: gg=>H->2ZZ
= Background: SM gg—>ZZ
= S-Binterference:
« Large and negative

|

do/dm,, [fb/GeV]

Large theory uncertainties
= gg—>ZZ known to LO: no (N)NLO K factor 10®
= Inclusive analysis: no cuts in ny, pr%,.-.
- Results for R® =K, 577 /Kyg3152=[0.5,2]

= Soft-collinear approx.: K5, ~K, 51522

= Main result quoted for RB =1
G. Sciolla (Brandeis U.) ICHEP 2014
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ATLAS Simulation Preliminary 1s=8TeV
gg — Z7 — 22
— g~ H = 2Z(9)

—-gg— (H'=) ZZ
m--gge (H—=)ZZ(u ,  =10)

off-shell

600 800 1000
m,, [GeV]

To increase statistics, reconstruct
77 in both 4| and 2I2v

12
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Ugrepe from H>ZZ>4)

B
» H—=>4l reconstruction as in arXiv:1406.3827

= Define off-peak region as m,=[220,1000] GeV

Matrix element (ME) kinematic discriminant
= Using 8 kinematic variables to separate gg>H—>ZZ from gg>ZZ and qq>Z2Z

Max likelihood fit to ME discriminant; limits on ug.¢he from CL, method

B
o

T T
- ATLAS Preliminary B =t
F + 20
r H—=ZZ —4] Expected limit (CLs)

C \s=8 Tev: _det —203 6" —— Observed limit (CLs)

50:— ATLAS Preliminary ys=s TeV:det:EO.Sfb'_:

offshell

—&— Data

wW
[4]]

| H—Zz =4l
40 gg+VBF—=(H"—) ZZ

B sackground gg— 2Z
B 5ackground Z+jets, i

[ B —.{ ===+ All contributions (u =10} |
30 — - o5l —]
- i 1 ]

! -

™
o
-
)
a2
c
@
>
L

nN W
o o

95% CL limit on n
N
OI TT

U off-shell < 7.2

20—

—
[$)]
T T TTT

10+

Y5-4-35-3-25-2-1.5-1-050 0.5 _ T
ME Discriminant 06 08 1 12 14 16 1.8 2

B _ K(gg—=Z2)

Systematics dominated by QCD scale of gg=>2Z, gg=>(H->)ZZ and qq>ZZ | H ~ Kigg—H—ZZ) 13

G. Sciolla (Brandeis
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Wegrcpe FrOM HSZZSMlvy

= Reconstruction as in PRL 112(2014)201802
« 76<m <106, MET>150 GeV
» Veto on 3 |lepton to reject WZ; b-jet veto to reject top
» |py(Z) — MET|/p{(Z) < 0.3; Ap (MET, p;™) < 0.5 to reject top and Z+jets

= Off-peak region: m;#?? > 350 GeV
s Limits on .o from CL, method

25 S I —&8— Data .

- ATLAS Preliminary | sesver— ()22
: Y mm

qq—~2Z
H — 72 — 2¢2v Wz

20 __ Z[—-ea/pu)+jets
\s=8TeV: [Ldt=20.31b" WW/Top/2—r=

Other backgrounds

40 _ T T T T T [ T T T ] T T T I T T T T T T
E ATLAS Preliminary o
351

L H—>ZZ—212v - 20
30 cE . Expected limit (CLs) _|
[ \s=8 TeV: f Ldt=20.3 fl:)_1 Observed limit (CLs) 7

25-

off-shell

J.llll.l_

|

>
[3)
(O]
o
]
—
2]
o
[}
>
L

150 L.

N
T

Y oftshen< 11.3

TT

95% CL limit on

_lI|J_lIJ_A_Ll_AJ_A_A;l|I].llII

400 500 600

1 1 1 1 1 | L 1
1.6 1.8 2
K(gg—Z2Z)

G. Sciolla (Brandeis U.) ‘ Systematics dominated by QCD scale of gg=2ZZ, gg>(H=>)ZZ and qq>2Z
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Combined results

B
n Combine 4l and 2v2I to fit U g che

s Include low-mass region (4l) to fit u,, ce
= Assummg Gon-shell =Joff-shell

= Ratio Of Ly shei / Hofr-shen YiEIDS Ty

4‘0_'|l||||.,||||||II —
- ATLAS Preliminary Ef:10

35 2m2v+4r+4r, ., combined 20 .
[ Alternative hypothesis: --=+- Expected limit (CLs) -
—— Observed limit (CLs)

30:— [‘H”‘ﬁm = Wonshell = 1

Is =8 TeV: [Ldt = 20.3 fo”

L L I B
F ATLAS preliminary Bzt _
F 2/2v+4 combined [ =20 h

r Is=8TeV: del ~203M" Expected limit (CLs) ]
p =B Tevid=2o —— Observed limit (CLs) -

95% CL limiton p g .o

SM
H

111 | 11 111 | 11 1 I 11 | 1 1 11 I_

08 1 12 14 16 1.8 2
RE - _Kleg~72)

H = Klgg—H"—22)

N
)]

II]]'[[II]]"

N
o

T/T,M<5.7

e
—

I
-
c
o
=
E
—
o
2
i)
)

Expected
p =1

R,2=0.5 4.8 7.0

R°=1 8.5

ET I R,=2 7.7 12.0
_ _Klag~22)

G. Sciolla (Brandeis U.)




Table

when the corresponding 1

the original uncertainty in quadrature.

4: Princ ipal systematic uncertainties on the combined mass. Each uncertainty is determined from the change in the 68% cl range for my

sance parameter is removed (fixed to its best fit value), and is calculated by subtracting this reduced uncertainty from

Systematic

Uncertainty on my [MeV]

LAr syst on material before presampler (harrel)
LAr syst on material after presampler (barrel)
LAr cell non-linearity (lay

LAr cell non-linearity (layer 1)

LAr layer calibration (barrel)

Lateral shower shape (conv)

Lateral shower shape (unconv)

Presampler energy scale (barrel)

ID material model (|yl < 1.1}

H — yy background model (unconv rest low pr)
Z = ee calibration

Primary vertex effect on mass scale

Muon momentum scale

70
20
60
30
50
50
40
20
50
40
50
20

10

Remaining systematic uncertainties

70

Total

180

systematics

-20 -10 0 10 20

LAr cell non-linearity
(layer 2)
LAr syst on material
before presampler (barrel)

LAr layer calibration (barrel)
ID material model (jn| < 1.1)
Lateral shower shape (conv)

Lateral shower shape (unconv)

H—yy background model |

(unconv rest low pTV)

Z—see calibration

Presampler energy scale
(barrel)
LAr cell non-linearity
(layer 1)

{s=7TeV |Ldt=45"

ATLAS fS=8TeV [Ldt=203 7"

- (@-90)/69 -2

Amy(6=tls)

i
15 -1 05 0 05 1
0

(Tnm(ﬁ]H] (%] -10

Muon momentum scale

Z—ee calibration

‘ T T | T
7TeV [Ldt=4.5 "

8 TeV JLdt=20.3 "

T
s
s

1
Impact of all other
nuisance parameters < 0.5%

~@®6)o, 2 15 -1 05 0 05 1 15




H — ~~ categories

e 10 categories optimised to minimize expected mass measurement uncertainty:

— converted and unconverted - energy resolution better for unconverted photons,
energy scale systematic uncertainties different

photon 7:

x central region: both photons in central region, has best mass resolution
and S-B ratio, smallest energy scale uncertainties
x transition region: at least 1 photon in transition region, has worse energy

resolution due to material in front of calorimeter, larger E-scale uncertainties
x the rest

e pr transverse variable: component of diphoton transverse momentum orthogonal

to diphoton thrust axis in the transverse plane; high pr:: better S-B ratio and
mass resolution, but small yield




Stransverse mass

This is a generalized transverse mass for systems with two invisible particles

SM EXAMPLE: top pair dileptonic decay
The lepton-neutrino my (1,v)= \/2pT (1) py (v)[l —cos(¢g, - qpv)] <m(W)

transverse mass obeys L -
max [HIT (pT,qT ) Ly, (p;. N7 )} <m(W)

* The direction of the two neutrinos is unknown, but
it’s possible to try all possibilities and take the minimum.

12 : ) 1 =1 2 -2
My, ( PrsPro Jf’r) = _min {ma}x [mT ( P77y ),HIT ( P74y )}}

drtdr=>pPr
N L IR DL B BN ELLNL BN I
— m{i.i) = (300,50) GaV E
——— mit 50 = (150,120,1) GeV —|
mi(W) — m(T.A) = (450, 100) GeV 3

on both sides:

m,, < m(W) for top pairs, Wt and WW.

Events/s GeV
TTTTTTTT]

O_IIIIlIIIIlIIII|IIII|

SIGNAL can extend to higher values, depending
on the mass splitting of the involved particles

* Acutandcount apsnroach is sensitive

T =0 ~+ ~0
to large Am(rl,)g] or Am(xl X ) 1
M., [GeV]




Systematic Uncertainties

Experimental Uncertainties:

Top generator:

Top parton shower:

Top ISRFSR:
Diboson generator:

Fake lepton:

/+jets generator:

top + Wt interference:

JES, JER, SoftTerm, pile-up, b-tagging, JVF, etc..

comparison between MC@NLO and
Powheg+Jimmy

comparison between Powheg+Pythia and
Powheg+Jimmy

AcerMC dedicated samples
compare Powheg vs Sherpa samples

limited statistics of the CRs

discrepancy of the fake rate estimated from
the different QCD control samples

compare Sherpa vs Alpgen samples

compare MC@NLO with AcerMC




Increased rates

Event rates Merged HLT DAQ Data rates
design Increase Readout bandwidth lMuon] lcm] [Track] design

Increase HLT rate (1 kHz)

40 MHz . ATLAS Event
(20 MHz) Unified network 1.6 MBI25 ns

uston
<25 us ardw
‘q’*_.-—.;){_

- 0 |
1009 /Level {Results

Level 1 Acdg

Event
fragments .
Processing Unit Data

Network

Data Flow

High-Leve Triggerl

Accepted —_— N

events =\ \J
Data Logger A ~1.6 GBIs

(ureds) erousiep  ‘t10c d3HD! - 8101SB4

L1 output limit will be decided by detector occupancy
New architecture tested successfully

CdS 09/Jul/2014




Combination

(CMS-PAS-HIG-14-009)

¢ Signal strength modifiers for (ggH,ttH)—yy, (VBE,VH)—yy and H—Z77 are not fixed
to the SM expectation to get an estimate of m,, as much as pomblc model
independent:

+0.26 +0.29

m,, =125.03 "5, (stat ) 12 (syst )= 125.03 77, (tot ) GeV

- The measurements of the single channels have been checked to agree at the 1.6c level.

19?fb (8 TeV) + 5.1 16" (7 TeV) 1
TT 1T T

- —— Combined
- CMS —— H — yv tagged
- Preliminary
i —— H —+ ZZ lagged
FHoyy+H—>ZZ
1 (ggH.ttH),
u_)_{VBF,‘u"H}

1T
R\

P o s 26 27
my (GeV)

03/07/2014 - ICHEP 2014, Matteo Sani

19?fb (8TeV) + 51rb1(7TeV)
T TTT I| TT]
L CMS H—>W+H—>ZZ

.. H,ttH),
t Preliminary Mg, l99
F p_ﬁ{VBF.VH)

1

—_ N W~ 00N O O

!{pll
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19.7 b (8 TeV) + 5.1 o' (7 TeV)

ﬁ =1.14 +0.26

combined —H.£3

[ m, = 1247 GeV ]

combined +1a

—e— per-processt 10

CdS  09/Jul/2014



Expected 14 TeV coverage

ATL-PHYS-PUB-2013-011
] 1 I , L] 1 |III I 1 1 lI l L] ] I I I I ] I 1 I 1
ATLAS Simulation Preliminary
e =300 fb" (<;1>=60) 55 discovery
\s=14 TeV «+300 fb™! (<11>=60) 95% CL exclusion
=3000 fb"_ (< _LL:=-=14'U} 5c discover
213000 fb™' (<u>=140) 95% CL exclusion

[ ATLAS 8 TeV (1-lepton): 95% CL obs. limi
OATLAS 8 TeV (0-lepton): 95% CL obs. limit

TIIIIlIIIIlIIII

MESEEEE NN
‘.‘ 'I'-..‘
ot »

1200 1400
Mo [GEV]

I 1 | |
200 400 600 800 1000

L()()king forward for Run II with imncreased center of mass energy and
mcreased luminosity.
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ATLAS Preliminary

LHC pp Vs=7 TeV

Run 1

\Vs=7,8TeV

LHC pp /s =8 TeV
Theory

Data
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total
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total

tt

total

ti—chanWW+WZ WW  Hger Wt

total

total

total

total total total

WZ ZZ Hver

ttwW

total total total




Standard Model Production Cross Section Measurements

ATLAS Preliminary  Runi1 +/s=7,8TeV

03 cmy <5 oV LHCpp Vs=7TeV  LHCpp \/s=8TeV
Theory
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PP Jets Dijets W Z  tt techan WW+ WW 7Y Wt WZ ZZ tty Wy Zy ttw ttZ Zjj Hoyyw*Wsits chan
R=0.4 R=0.4 W2Z EWK EWK
total ' |y|<3.0 |y|<3.0 fiducial fiducial total = total =~ total  total fiducial total  total  total fiducial fiducial fiducial total  total fiducial fiducial fiducial total

y'<3.0 njet=0 njet=0




ATLAS Internal Il Services ATLAS Internal [ Up to calorimeter

Simulation COTRT “E Simulation Bl Up to presampler
scT
Il Pixel
[ Beam-pipe
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