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Standard Model Results

ATLAS

EXPERIMENT

Run Number: 266904, Event Number: 25884805

Date: 2015-06-03 13:41:54 CEST

Run 2’s higher center of mass energy provides a new regime for
testing the SM

Larger datasets allow for precision measurements and hunts for
rare processes

Some of these measurements take time and an excellent
understanding of the data, so some of the most exciting recent SM
results are from Run 1
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Standard Model Total Production Cross Section Measurements
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Standard Model Production Cross Section Measurements Status: August 2016
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Total production cross section [pb]
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Inclusive jet cross sections, Vs = 13 TeV
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unfolded jet cross sections, NLO predictions
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Z + jets cross section, Vs = 13 TeV
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High Mass Drell Yan cross section, Vs = 8 TeV

With more data and more time, we can extend the reach to very high mass
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High Mass Drell Yan cross section, Vs = 8 TeV

What is the photon content of the proton?
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b Physics Results

 Efficient tagging of b-quarks is critical within the ATLAS physics program
and, as we learned from the TeVatron, hadron colliders have an important

role to play in b physics!
* Burden is largely on tracking performance

*  We can test the track calibrations by reconstructing the b-quark mass
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b Physics Results

When tracking is tuned we can

» tag b-quark jets to select or veto physics processes
* dig into possible sources of CP violation, Flavor changing neutral currents

Recent Results with Run 1 Data

Measurement of the relative width different of the B%-B%bar system
JHEPO06 (2016) 081

Study of the rare decays BY, and B into muon pairs
Eur. Phys. ]. C 76 (2016) 513

Measurement of the CP-violating phase ¢, and the B’ meson decay width
difference with B, ->]/W¥ ¢ decays
JHEP 2608 (2016) 147

Measurement of D*, D* and D_.* meson production cross sections (Vs=7 TeV)
Nucl. Phys. B907 (2016) 717
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Study of the rare decays B’, and BY to muon pairs

ATLAS: BF(B? ->u'u)<4.2x101°@95% CL CMS + LHCb: BF =39 +1.6 -1.4 x 101
ATLAS: BF(B%, ->utuw) =0.9 +1.1 -0.8 x 10°® CMS + LHCb: BF = 2.8 +0.7 -0.6 x 10~
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top Physics Results

Run 2 ttbar (p + jets) candidate
Run: 266919
proton-proton collisions at Event: 19982211
13 TeV centre-of-mass energy 2015-06-04 00:21:24

ATLAS

EXPERIMENT
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top quark mass (Run 1 data)

ATLAS Combination: 172.84 + 0.70 GeV

ATLAS Preliminary m

top

summary - Aug. 2016, L =35 pb'-20.31b

ATLAS Comb. June 2016 (arxiv:1606.02179)
172.84 +£ 0.70
World Comb. Mar. 2014 (arxiv:1403.4427)

173.34 £ 0.76
Tevatron Comb. Jul. 2014 (arxiv-1407.2682)
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Inclusive tt cross section [pb]
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top pair production cross section
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single top-quark cross-section [pb]
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ATLAS+CMS Preliminary LHClopWG September 2016
L [f V! = (;T:as from single top quark production
€0
Sl I l e O Greo- NLO+NNLL MSTW2008nnlo
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PRD81 52010; 054028 (2010) wotal th
Ao, scale @ PDF ol theo
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JHEP 01 (2016) 064 (20.3fb™")
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PRL 112 (2014) 231802 (12.2f0™")
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CMS-PAS-TOP-15-019 :
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2 including beam energy uncertainty
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SUSY Results

13 TeV Results

ATLAS Preliminary

ATLAS SUSY Searches* - 95% CL Lower Limits I A
=7,8,13TeV

Status: August 2016
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™ faiy, a=h + Z Jepls) 1k Yes 133 | & . 290700 GeV miE5)<300GaV ATLAS.CONF.2016.033
Bz, iyt Ve Gjetse2b Yes 203 | 320-620 GeV. 1 miE)-0CaV 150608615
G nfin, Fe8 2ep ] Yes 203 |7 50-235 GeV mi 10 GaV 14035204
TR Tt (1] 2. 1] Yes 133 I miET|=0GaV, miZ. 1)=0.5(m}¥} em@d 1 ATLAS.CONF.2018.095
TR et 2z - Yes 148 miET1=0 GaV, it {0 5[mj¥} Jemd 1) ATLAS.CONF-2016.093
EW D M t ER—viLeEn, (riLten et o Yes 133 mis{ Jerndi 30, miE =0, mf, 10 Simd { Jaerdd ATLAS.CONF-2016.005
1rec E ::r;,- .gng . 23 ..7,, 0-2 jets t 203 §§ — 425 GeV mi i), -m% { daccurled 'mz:b"ﬁm
V= WETREY, kb W rrjyy = 02k 203 5 270 mi} =miEl), mid =0, { deccupled
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;Fv ,,,,-';v. +X v.-;;,.,f.r.rp.- T T h EF] L Z0 1, daznanan =007 1607 08079
iinear APY CMSS| 2ep(SS) 03k 203 mifemlg), crisp<t rmm 1404 2500
66 G -WE B e gy Get - Yes 133 IS 400GEN, Ay 0 [ = 1,2) ATLAS.CONF-2016.075
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Vs = 13 TeV: 12 submitted papers,

20 conference notes

. .
Missing Transverse Energy + 1-2 tau

Missing Transverse Energy + di-photons
Missing Transverse Energy + 2 b-quarks

Zero leptons + 7-10 jets
Zero leptons + 2-6 jets

One lepton + 2-6 jets
One lepton stop

multiple b-jets
monojet

LLP w/ pixel+Tile
LLP w/ pixel dE/dx

two or three same-sign leptons

® Sarah Demers, Yale

SUSY Searches can be
categorized in many
ways. A convenient one
is by final state particles.

Here are the 12 submitted
papers at Vs = 13 TeV, each
with a 3.2 fb! dataset.
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Search for squarks and gluinos
in events with T, 4 jets and MET

Gauge-mediated SUSY simplified model of
breaking model (GMSB) gluino pair production
q T
e
7 =< ¢
-0 T G
-~ X1
NS, -
q L G
4

Select events with a MET (> 180 GeV) +jet (> 120 GeV) trigger

® Sarah Demers, Yale SUSY-2016-01 (submitted to EPJC) 24




Search for squarks and gluinos
in events with T, 4, jets and MET

Analysis divided into two
mutually exclusive channels:

1 tau AND >2 taus

1 tau channel: 3 signal regions
compressed, medium mass, high mass

> 2 tau channel: 3 signal regions
compressed, high mass, GMSB

GMSB Model Parameters
- SUSY-breaking scale in messenger E . _ ATLAS  \s=13Tev,32fp"  *D3@ ]
- 1t channel Cltop quaiks 3
sector (A) = C Top true-tau CR -;V W ]
A ~ — VvV
tanﬁ _,g 10° & 82 =
- messenger mass scale = 250 TeV S - Dother 3
. L ~ 7
- # of mess. multiplets = 3 10 =
- sign of Higgsino mass term in - 5
superpotential = 1 15
- gravitino mass scale factor =1 -
. > 15F
Simplified Model Parameters ¢ 4 e
gluino and LSP masses S 05t . . . L
150 200 250 300 350 400

® Sarah Demers, Yale

SUSY-2016-01  MET in a control region E7 ™ [GeV]




Search for squarks and gluinos

in events with T, 4 jets and MET

~~ . ~ ~0 ~0 ~0
gg production, g — qqTvy, /qqm:x1 /qux1
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Search for squarks and gluinos
in events with T, 4 jets and MET

mess

GMSB: M__..=250 TeV, N5=3, u>0, Cg .
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ATLAS Prelim. |—o(stat)  Total uncertainty
my=125.36 GeV | __ (5)sine: tilo onp

heory

Phys. Rev. D 90, 112015 (2014)

Higgs H 7y 2 -
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nggs re- d1scovery at \/s =13 TeV

O 7 | ]
&I 100k ATLAS Prellmlnary — Gy My = 125.99 GeV _
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Run 2 Production and Decay

The “Golden Channels” ATLAS Preliminary m,=125.09 GeV
atVs =13 TeV s=13 TeV, 13.3 b (yy), 14.8 b (Z22)
-8- Observed 68% CL SM Prediction
GH: -
gluon-gluon fusion = - i
- (o B);;F <O
(c B)\Z/ZBF ®
vector boson fusion == - -
- ( B)Z/LF ——
associated production (0 B) ¢
with a W or Zboson | . 7
~(G ' B)VHIep ®
P { @ Bl | N | |

-4 2 0 2 4 6

® Sarah Demers, Yale ATLAS-CONE-2016-081  Parameter value norm. to SM value




Run 2 Production and Decay

If we assume SM branching ATLAS Preliminary m,=125.09 GeV

I'atiOS, we Can Combine YY and yy4 \/g=1 3 TeV, 13.3 fb-1 (YY), 14.8 fb-'l (ZZ)
to look at production mode

-8~ Observed 68% CL SM Prediction

gluon-gluon fusion s >
vector boson fusion GVBF_ —— _
GVHhad_ ® _
GVHIep_ ® _
Gtop_ —— _
NENARRRNA RRRNE KRRNE ARRNE RRRNY SRURI ARRRI ARRRUNRRE

ATLAS-CONF-2016-081

54 -3-2-10 12 3 45
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Run 2 (Vs=13 TeV) Higgs Results

Most recent paper submissions demonstrate that we are in an era of using the
Higgs boson to hunt for new physics...

Search for MSSM Higgs bosons H/A and for a Z’ boson in the Tt final state
Accepted by EPJC http://arxiv.org/abs/1608.00890

Search for new resonances decaying to a W or Z boson and a Higgs boson in

the eebb, evbb, vvbb channels
Submitted to PLB http://arxiv.org/abs/1607.05621

Search for Higgs and Z boson decays to ¢y
Submitted to EPJC https://arxiv.org/abs/1607.03400

Search for the Higgs boson produced in association with a W boson and

decaying to four b-quarks via two spin zero particles
Accepted by EPJC https://arxiv.org/abs/1606.08391

® Sarah Demers, Yale @32



Many other ATLAS results are presented at this meeting!

Ian Hinchliff: ATLAS Status and Outlook

Rachel Hyneman: Search for a high mass diphoton resonance

Mazin Khader: Analysis strategy/tools for a low mass H->2a -> 4b search
William Mccormack: Pixel Cluster Counting Luminosity Measurement

Samuel Meehan: Dark Matter, the Higgs and Jet Substructure

Qi Zeng: Searches for Resonances Decaying to VH/HH

Matthew Epland: Machine Learning Calibration of Large Radius Jets

Dayton Grogan: Multivariate Jet Calibration Using Neural Networks
Maximilian Swiatlowski: Searches for natural supersymmetry in multi-b final states
Haichen Wang: Search for new physics in high multiplicity hadronic final states
Rui Wang: Heavy resonance search using b-tagged di-jets

Conclusions

We continue to learn a tremendous

amount from Run 1 data Thanks for

your attention!

Run 2’s higher energy and larger
datasets are already paying off in
searches and in some measurements

® Sarah Demers, Yale @33

http://lonestarartisans.com/this-is-a-marathon-not-a-sprint/



