No stone left unturned?

Searches for Physics Beyond the Standard Model at the
ATLAS experiment

W. Fedorko




Big open questions

What is Dark Matter?

What is Dark Energy?

(ESA/Planck)

What happened to anti-matter?

Why is gravity so weak?
Baryons
4.9%
Why is Higgs so light?

10°

1 15 2
1/Rigidity [1/GV]



LHC + ATLAS: searching for surprises

— =

* Inthis talk: Searches for (non-SUSY) New Physics

* Simple final states to more complex
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arXiv:1405.4123

Dilepton Resonance Search q !

e Di-electrons channel

— Leading E; > 40 GeV, Sub-leading E; > 30 GeV, both isolated

* Di-muon channel q I.|.

—  pr>25GeV, isolated
—  High p; quality cuts

— Opposite sign

ATLAS D?f‘{ta 2012 . ATLAS . ;’ftf‘ 2012
Z—ee W Top quark Z - Qe
-1 i 4 .Top quark
Ldt=20.31b [JDijet & W+Jets Ldt=20.5fb [oiboson
— Opiboson —
Vs=8TeV 7' SSM (1.5 TeV) Vs=8TeV Z’ SSM (1.5 TeV)
0z ssM (2.5 Tev) Oz ssM (2.5 Tev)
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Run Number: 209353
Event Number: 46681378
Date: 2012-08-27, 22:08:31 CET 1

EtCut > 0.5 GeV
PtCut > 0.4 GeV
Muon: blue
Cells: Tiles, EMC
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Dilepton Resonance Search:
Interpretation

— Observed I!m!t Z’ss - Expected limit ATLAS
— Observed limit Z’, Limit range for 6,,,, € [0, n] Observed limit

— Observed limit Z', ;
e ) 95% Exclusion
— Observed limit Z* o

7 \s=8TeV
ATLAS

ee:_[ Ldt=2031"

ee:_[l.dt =2031" Vs=8TeV
Z, =l

pp:JLdz=2o.51b" Min

uu-I Ldt=205f"

3 35
Mg [TeV]

Also interpretations in QBH, MWT
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Di-lepton Contact interaction q

search

ATLAS-CONF-2014-030

* Re-interpretation in terms of ‘Fermi’ interaction

* Opposite sign requirement for e*e-

ATLAS Preliminary

Ldt=205fb"

Data / Bkg

* Cllimits set using priors flat in 1/A2 and 2/A\4

* M limits set using priors flat in 1/M¢* and 1/M.®

cosO* utilized to improve sensitivity

o
2}

ATLAS Preliminary
ee: [ Lat=20.3 10"
\s=8TeV

® Data 2012

Ozy
[OPhoton-Induced
.Top quarks
[Opiboson

—Ay, =14TeV

- A =14 TeV

—M, = 4.0 TeV (GRW)

Uncorrected Agg
o
D

Background
— A =14TeV

—— Observed
o . 2 Expected
ATLAS Preliminary ~ Prior: 1/A [ Expected * 1 6
ee/up: j L dt=20.5fb" ] Expected +2 ¢
Vs =8 TeV — 1107, \s=7TeV
N — 51b7, (s=7TeV

95% C.L. lower limits

LL Const LL Dest LR Const LR Dest RR Const RR Dest

Cl Model

—— Observed
Expected

95% C.L. lower limits
ATLAS Preliminary  Prior: 1/Mg
7] Expected + 1

ee/uu: | Ldt=205fb"
H‘ -[ [ ] Expected +2 ¢
is=8Tev — 517, \s=7TeV

Hewett HLZn=2 HLZn=3 HLZn=4 HLZn=5 HLZn=6 HLZn=7

ADD Model
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Search in lepton and E;™'s

final state

* Electrons:

E;, E{™> 125 GeV, isolated

* Muons:
—  Eq, E{™5> 45 GeV, isolated

*  Optimized m; cut (250-900 GeV)

ATLAS Preliminary W —ev ® Data 2012
CJw'(500)
\'s=8TeV CIW/(1000)
JLdt=203f"  [CJW(3000)
w
|z
B Top quark
[]1Diboson
Multijet

ATLAS Preliminary
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ATLAS-CONF-2014-017

W — uv
\'s=8TeV
[Ldt=2031"

® Data 2012
CIW'(500)
CJwW'(1000)
[CJW'(3000)

%
|z
B Top quark
[]Diboson
Multijet



Search in to lepton and E,™'ss:
i nte rp re-tat i O n Mono-W interpretation:

ATLAS -~ NNLO theory “.  ATLAS - LOtheory

Preliminary —e— observed limit ., Preliminary —e— observed limit
Expected limit Expected limit
Expected = 1o 3 Expected = 1o
Expected = 20 Expected = 2

ATLAS —=— D9
Preliminary —# D5c
—— D5d

W —lv TE W v ]
\s=8TeV, [Ldt=20.3fb" \'s=8TeV, [Ldt=20.3fb"

500 1000 1500 2000 2500 3000 3500 4000 500 1000 1500 2000 2500 3000 3500 4000
my, [GeV]

| + Emiss
m
\s=8TeV, [Ldt=20.3fb"

400 600 800 1000 1200

* Observed Mass Limits: oo
— my,>3.19 TeV

— My« >3.08TeV
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PLB 728, 562 (2013)

Search for new phenomena in
lepton+jet final state \ g~ !

* Anti-k; R=0.6 jet E; > 125 GeV g

* Isolated, central photon, separated from the jet E;> 125 GeV q

* Pseudorapidity separation < 1.6

Generic Gaussian resonance limit:

ATLAS =
s =8TeV o= o o
}Ldr:Zo.sfb" ': ATLAS QBH lelt:
. FL=18 T:(\)/ 3fb’
dt = R
g 95% CL upper limits:
X oG/mG= . .
e Data o ——15% q* Limit
Fit . 100%
~-6-- q* (1.5 TeV) % mq* > 3.5 TeV

------ A (2.5 TeV)
- F (3.5 TeV)

—_

Significance

W. Fedorko, CAP, Laurentian University June 2014 10



Z(—> |+|-)+ETmiSS SearCh arXiv:1404.0051

* et*e or u*yu pairinZ window, leptons isolated

« Topological cuts on E;™s and p,"

« E/Ms cut selected depending on the model, fiducial region

-+ Data Wz
W/Z+jets 7Z—-lvy
mm WW/Top quark:,., Systematic Unc. ATLAS

— Df, M.=0.050 TeV
ZZyy max.y, M=0.7 TeV J‘ L=20.3 1t 8 TeV o
n Mediator,  m =1TeV, {5 = 1s=g le s ZZyy, max. y

I L=20.3fb" Vs=8 TeV ZZyxno y

m, =200 GeV

50 100 150 200 250 300 350 400 450 500 800 1000
ET*° [GeV] m, [GeV]

Fiducial cross-section limits [fb]:

Interpretations for DM-nucleon scattering,

scalar particle mediator model and ZZxx Expected limit 30 073 036 027
Observed limit 2.7 0.57 0.27 0.26
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PRL 112, 041802 (2014) (]

W/Z(= qq')+E M search  W/Z~<(5

One ‘Cambridge-Aachen’ large radius (1.2) jet

—  pr>120GeV, m; 50-120 GeV, |n|<1.2, sub-jets balanced q X

Veto on additional narrow jets and leptons

QI
<

Signal regions E;™ss > 350, 5oo GeV

e Zoslel ATLAS 20.3fo" \s=8TeV —=— D9:obs ower it _ N
I = —=— D5(u=-d):obs M. lower limits from monojet search:
Zg;izi)nzoo —a— D5(U=d):ObS ATLAS'CONF'2012'1[|.7
] — - DS(u=-d)xt D1:0bs > ATLAS Preliminary

' /W///// ] —*— C1:.obs ” 158 TeV ILdt=10.5 o'

Events /10 GeV

Suppression scale
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Operator D5, SR3, 90%CL
E= Expected limit (£ 1+ 20'exp)

neory)

— Thermal relic effective theory.
not valid

400 600 800 1000 1200

2 3
"o v " WIMP mass m Eg V]
M o [GeV] m, [GeV] ass m, [Ge

Interpretations for DM-nucleon scattering;
Higgs as a mediator limit at m, =125 GeV: o< 1.3 pb
Fiducial limits published
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PRL 112, 091804 (2014)

Lepton + jet search for U ogH |

quantum black holes >4

_
o
)

ATLAS ® Data 2012

ATLAS e Data 2012
\s=8TeV W W+jets
p+jet J Z+jets

Ldt=203fp' Miopquark
: Diboson

95% CL upper limit ATLAS
- Expected [Ldt=203 10"
Expected+ 1o
Expectedt 2 ¢ \s=8TeV
® Observed

\s =8TeV B Wijets
e+jet Z+jets
1 Il top quark
Diboson
Il Multijet i
--QBH (4 TeV)
-=-QBH (5 TeV)

X BF g [fb]

Ldt=20.3fb

Events /0.1 TeV

—_
o

Events /0.1 TeV

Lo
qaQq

W Multijet
--QBH (4 TeV)
--QBH (5 TeV)

— QBH prediction

Invariant Mass (e,jet) [TeV] Invariant Mass (u,jet) [TeV]

> 130, leptons isolated
Pt lepton 1 Pt jet> 130, 1€P Observed limits:

* Topological cuts: [Ad, |>T1/2, |<n, >|<1.25, |An|<1.5 n=6: My, >5.3TeV

n=2: M, > 4.7 TeV
* m,,cutasafunction of M,
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Lepton+jets search for |
microscopic black holes

* 2p;>2TeV

ATLAS 95% CL Upper Limit
j Ldt-203fb"15=8TeV — Observed (n=6)
---- Expected (n=6)
@ Exp £ 10 (n=6)

* 3 objects with p; > 100 GeV, one- an isolated lepton

o ]

_[ Ldt=2031b", (s =8TeV

J Ldt=2031",1s = 8TeV
electron channel

muon channel

—e— Data

4444445 Total Background

[ W-+iets (Fitted SHERPA)
[ Z/y*+jets (Fitted SHERPA)

[ W-ets (Fitted SHERPA)
[0 Z/y*+ets (Fitted SHERPA)
[ ti (Fited POWHEG)

Events / 100 GeV
Events / 100 GeV

2500 3000 3!

o 500
[ Multi-jet (Fitted Matrix Method) L. [ t (Fited POWHEG) X p, threshold [GeV]

verrens ROLBH, M =5TeV,M =2 TeV sernnns ROLBH, M, =5TeV, M =2TeV
s Rot. BH, M, =5 TeV, M= 3.5 TeV s Rot. BH, M, =5 TeV, M= 3.5 TeV

Non-rotating Black Holes, CHARYBDIS

- Observed (n=2)

| #--- Expected (n=2)

J Ldt=203fb, \s=8TeV — Observed (n=4)
----- Expected (n=4)

— Observed (n=6)

----- Expected (n=6)

Exp £ 10 (n=6)

e
anF Fn!E

Data / Bkg
Data / Bkg

1500 2000 2500 3000 3500 4000 100 1500 2000 2500 3000 3500 4000
35 4
Z pT [GeV] M, [TeV]

* Observed Limits (non-rotating, My =1.5TeV, n =6) M;,> 6.2 TeV

* Limits published on variety of microscopic black hole scenarios and string balls.
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PRD 88, 072001 (2013)

Same-sign dimuon + tracks search
for microscopic black holes

* Leading muon p; > 100 GeV isolated
*  Subleading p; > 15 GeV
* Leading and sub-leading p; muons same-sign, separated AR > 0.2

* 40 tracks with p; > 10 GeV

ATLAS ATLAS

Non-rotatin
[Ldt-203f" & Data -
B u+fake . —— Observed
" [Ldt=2031" Expected
Diboson 5 [ Exptic

-1 e Data
JLdt=203 b B rtoke
\s=8 TeV i
Diboson
— Signal

Events /2

\s=8 TeV

Events / 25 GeV

\s=8 TeV

k = Mpy/Mp

MTH_IVID
<0.5TeV

)
X
e}
~
©
=
©
[m)

Data / bkg

100 200 300 400 500 600 700 800 . 5 35 4 45
M, [GeV] My [TeV]

*  Observed limiton o,,.<0.16 fb
¢ Observed limit on My, (non-rotating My = 1.5 TeV, n=6) My, > 5.7 TeV

*  Variety of microscopic black hole scenarios and string balls constrained
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IvI'l" WZ resonant production search

* Exactly 3isolated (calo+track) electrons and muons p;> 25 GeV

— Isolation criteria exclude same flavor lepton

—  Two must be same flavor, opposite sign with m; within 20 GeV of the Z

quZ

—  e-pseparation AR>0.1
«  EMs5> 25GeV
* p,, fromm,, constraint
« Ay(W,Z)<1.5

* Forsearches for my, > 250 GeV SR1: AQ(l,E;™'%) < 1.5; m,,, < 250 GeV SR2: AD(l,E{™%) > 1.5;

Observed limits:

> oy
[ Q.
(O] ATLAS Preliminary ~+-Data — W’(600 GeV) = . — — Expected 95% CL Limit '
i N ATLAS Preliminary . : .
g ese ey ILdt:ZO.Q » Wwe — W0 ee) % 1s=8 TeV, _[Ldt =203 fb" z:; gti ;ﬁ EGM W Mw > 1-52 Tev
= ] = - o T 0
2 [] Other bkg — W(1400 GeV) > Observed Limit HVT W’ m,,. >0.76 —1.56 TeV
3 [ Sstssrs. T EGM W
All channels combined x T Ty
channels combine 5 HVT Algv=3) . . . ..
| e Fiducial cross section limits
fi g published
s

‘% :
‘
L ////{!4./{///////””[”"‘: L 1 0-2
200 400 600 800 1000 1200 1400 1600 1800 200 400 600 800 1000 1200 1400 1600 1800 2000
m,,z [GeV] my, [GeV]
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ATLAS-CONF-2014-005

Resonant HH production search
decay to 4 b quarks G*<|j|/<

ATLAS Preliminary \
: &

\s=8TeV: Lt.it:19.5fb"' A b_tagged jets p_l_ > 20 GeV H\

>
[0
S
=)
g
E

N\

2 ‘dijets’ AR;; < 1.5, py ;; > 200 GeV

o1 O Ul T

tt veto, t hypothesis formed using extra jets

Elliptical cut in m_lead-m_ sublead plane
50 100 150 200 250 300 1) )

m[;fe‘{ [GeV]

Signal Region —e— Data
I Multijet
.

Expected Limit (95% CL)
Expected + 16
Expected + 26
= Observed Limit (95% CL)
e RS Graviton, k/M =1.0

Events / 50 GeV

* (m=1000 GeV) x 10
Planck

ATLAS Preliminary
\s=8TeV: | Ldt=195f"

—— Bkgd Systematics

s(pp — G*) x BR(G* — HH — bbbb) [fb]

ATLAS Preliminary \s=8 TeV:J Ldt=19.5fb"

il
2]
X
[aa}
~
<
I
©
[}

800 1000 ~ 1200 ~ 1400 1600 1800 __ 2000 1000 1200 1400
m, [GeV] mg. [GeV]

4]
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A EXPERIMENT

Run Number: 204564, Event Number: 219129902
; Date: 2012-06-07 07:31:53 UTC

m, ;= 834 GeV

N




Di-tau resonance search
(all hadronic channel)

T candidates: jets with 1 or 3 tracks, p; > 50 GeV

2 T opposite sign, back-to-back candidates, leading p; > 150 GeV

— BDTID

m; ** threshold dependent on signal hypothesis ( 400-850 GeV)

ATLAS Preliminary * Data 2012 N

IL dt = 19.5 fb mm 2y >t Expected limit

—_ ) [ Multijet ) Expected + 1o

fe=8TeV Wl WiZ+jets % Expected + 26
[ ft+single top Y -
3 Diboson % —— Observed limit
THZ'(1750)y> Tt —_ Z'SSM

we Z' oo the uncert.

ATLAS

Preliminary
[Ldt=195f"5=8Tev
ThadThag Channel

500 1000 1500 2000

1000 - 2000
had-vis’ “had-vis’ ET ) [GeV] ms [GeV]

SSM Z' limit m,. > 1. go TeV
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ATLAS-CONF-2013-052

Di-top resonance search
(I+jets channel)

* Exactly one mini-isolated e or p, p; > 25 GeV
*  E{™>30GeV (e-channel); E;™$ > 20

E.miss My e > 60 GeV, p,, from W constraint

* Boosted sample:
— One narrow (R=0.4) p; > 25 GeV, b-tagged

—  One large radius (R=1.0) ‘trimmed’ jet p; > 300 GeV, m; > 100 GeV, splitting scale 40 GeV

* Resolved sample (fails boosted sample first)

— 4 narrow jets or 3 narrow jets with one m; > 60 GeV, one b-taged Limits:
Mg > 2.0 TeV

m5. > 1.8 TeV

X2 selects best assignment of jets to partons

s=8TeV ———— Obs. 95% CL upper limit

-------- Exp. 95% CL upper limit
Exp. 16 uncertainty
Exp. 2 ¢ uncertainty

----- Kaluza-Klein gluon (LO)

ATLAS Preliminary

ATLAS Preliminary -»-Data ---5xZ (1.5 TeV)

I Lai- 142’ O 5x gy (20TeV)
W Multijets  [JW-jets
[CJOther Backgrounds
Is=8TeV

[ Ldr=1431"

KK

Events / TeV
oy X BR(g,, — tf) [pb]

v

.......

..

2]
X
[a]
=
o]
=
©
o

25

e [TeV] 9 Mass [TeV]
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Run Number: 209995, Event Number: 51048560

Date: 2012-09-09 23:10:22 CEST
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ATLAS-CONF-2013-060
ATLAS-CONF-2013-056

Heavy vector-like quark sea rcheSATLAs-CONF-m-m

*  T->Wbsearch: B
—  l+jets channel selection, 1 b-tag

T
_ Dis.crimination egainst t: | T( B) b(t)

H, |-v collimated, W, ,4-b and |-b separation

T->Htsearch

—  |+jets + H->bb selection

—  High jet multiplicity 2,3,4 b-tag SRs
. T(B)->Zt(b) search

—  Selection of high p; Z->e*e”, p*u

— 2b-tagged jets

—  High H; of central jets

data 2012
ILdl =143 0" Z+light

\s=8TeV Z+bottom

it
ee+ Other bkg

-¢-Data (\s = 8 TeV) ATLAS Preliminary
M TT (600) Chiral j Ldt=14.31b"

«+== TT (600) Singlet

it

CNon-tt

P Total BG uncert.

tight

ATLAS

100[~ATLAS Preliminary ~ €+1 6 jets,> 4 b-tags
" Preliminary

—e— Data (Is = 8 TeV)
. 7 600)

— tt+|_ﬁ_bt Jets

3 tt+HF jets
CtH

==

— U\x-jets
=3 Z+jets
@ Diboson
[ Single top
B Multijet
EZZ3 Tot bkg unc.

BB (600 GeV)
TT (600 GeV)
7 Uncertainty

Events / 150 GeV
Events / 100 GeV

>
)
O]
o
Irg}
2
-
[}
.2
=
=]
e
L

Data/bkg

800 1000 1200 1400

0100 200 300 400 500 600 700 890 900 7000
Meeco [GEV]

0 200 400 600 800 10001200 14001600 18002000
H, [GeV]

m(Zb) [GeV]
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Heavy vector-like quark searches

ATLAS Preliminary

=450 GeV Status: Lepton-Photon 2013
0.8
ys =8 TeV, J Ldt=14.3fb"

0.6 = =+ 95% CL exp. excl. m— 95% CL obs. excl.

) Hex [ATLAS-CONF-2013-018]

BR(T — Ht)

0 0000000,
2002020005 . : N
04 BRI 0:: Po0os Q:::::’:’:‘:’:%’E’E‘E‘i ’i’i: o 04 oqoooo‘:‘:i 0‘0"&" \
F X < " . R S o%% "l H o - .
9502000020200 0%02000% Sodote o, 102020200020 %000 20%0%0%0% Jolodoi%e 0000200000 o202000% JoloduTatedis : Same-Sign [ATLAS-CONF-2013-057]
0002000t 0 00000008 020t B SRR B R KKK
IS 20000, X KIS A I SRR
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Rl 17000000000 000000, 02000000 G000 0 0000 000N Rl 5000000000000 KOO0000: KOLOL00T0L00 00, Rl 5000000500000 KO00L0.0] 00000 0000 D N Zb/t+X [ATLAS-CONF-2013-056]
Z00000%02000%0000 020202000 20%02000%0000%020%0, gy %! POT000, 90000000 0000000 000 0% 0 %% B I A N
B R S B 020202020 %0 %0 ale%o% %! Qi
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Search for muonic lepton jets
* 3 u'MS only’ trigger

* Muon Jets : clustering of MS tracks

fdz

* Exclusively two 2 opposite sign p-MJs required

— |Isolated, separated, with no ID activity

expected + 2¢ (stat.+syst.)

expected * 1o (stat.+syst.)

expected limit
— observed limit

o

o

—_
o

expected + 16 (stat.+syst.

PLB 721 (2013) 32

expected + 2¢ (stat.+syst.)

)

------------- GXBR(H—)Vdﬁ/JX) =Ggy

ATLAS

\s=7TeV,J-Ldt=1.9fb ‘-__‘327Tev‘.‘-"dt:1'9fb

my, = 100 GeV % §  My=140Gev

10° 10? 10°

Dark photon ct [mm] Dark
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PLB 722, 305 (2013)

I\/I OnOpO | eSI PRL 109 (2012) 261803
multi-charged particles

* Discriminate using the TRT dE/dX, high threshold hits

—
o
w

ATLAS Theory Observed
- Prediction 95 % CL limit
L=4.4fb \s=7TeV —DY [q|=6e  ©|q|=6e

DY |q|=5e |g|=5e

ATLAS
Data 2011

[y
o
N

—DY |q|=4e  -a-|q|=4e
DY |q|=3e |q|=3e
Ldt=2.0fb"
\s=7TeV
e —

—DY |q|=2e

—_
o

Monopole cross section [fb]

——— Observed limit in fiducial region

200 300 400 500 600 ' 700600 50010601200 7460
m [GeV] m [GeV]
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ATLAS-CONF-2014-006

eneral search

* Broadsearch
« Trigger and exclusive final state classification
* Regions of highest deviation from prediction identified in m ., and m_¢ spectra

» Trials factor accounted for using pseudo-experiments

Wsingeop [ ! - :
Wy Wery ATL;AS Preliminary Channel: V2&1j e Datai2012
o ##% SM Monte Carlo
20.31b", \si= 8 TeV DATA 6 [ W-+light jets
BKG 0.7+05 [l Z+ight jets
I p-value 1e-03 tr ¢
I I singlé top
CJthv
[ Diboson
[ Tribdson

Events/ 100 GeV

ATLAS Preliminary J Ldt=2031b" is =8 TeV

ATLAS Preliminary Variable: m;,,

1 pseudo-experiments SM-only
Ldt=203fo, \s=8TeV including sys. correlations

-®-> 1 event class
~#- > 2 event classes

ATLAS Preliminary J-L dt=2031b", (s =8 TeV —4-23 event classes

arrows indicate the Prin
observed in data
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No stone left unturned?

Status: April 2014

Model

by

Jets ET™° [rat(m]

Mass limit

[Ldt=(1.0-203) b

Reference

Extra dimensions

ADD Gkk +g/q

ADD non-resonant £{/yy
ADD QBH — ¢q

ADD BH high N

ADD BH high ¥ pr

RS1 Gkk — €€

RS1 Gkx — ZZ — tlqq/tllt
RS1 Gk —» WW — {vly
Bulk RS Gkk — HH — bbbb
Bulk RS gki — tt

Sz, ED

UED

- 1-2f
2yor2e,u -
lep 1j
24 (SS) -
>leu >2j
2epu -
2ordepn 2jor—
2epu -
- 4b
Teu
2epu -
2y -

Yes 4.7
- 4.7
- 20.3

20.3
20.3
20.3
1.0
4.7

>1b, > 1J/2)

Gkk mass
Gkk mass
Gkk mass
8Kk Mass
Mgk = R!

Compact. scale R™!

4.37 TeV
4.18 TeV

845 GeV
1.23 TeV
590-710 GeV [l
I 0520Tev
4.71 TeV
1.41 TeV

n=2

n=3HLZNLO

n==6

n =6, Mp = 1.5 TeV, non-rot BH
n =6, Mp = 1.5 TeV, non-rot BH
k/Mp; = 0.1

k/Mp; =0.1

k/Mp =0.1

k/Mp = 1.0

BR =0.925

1210.4491
1211.1150
1311.2006
1308.4075
ATLAS-CONF-2014-016
ATLAS-CONF-2013-017
1203.0718
1208.2880
ATLAS-CONF-2014-005
ATLAS-CONF-2013-052
1209.2535
ATLAS-CONF-2012-072

SSM 2/ — ¢t
SSM Z/ 1t

SSM W’ = ¢v

EGM W' - WZ - &y ¢
LRSM W}, — tb

2epu -
2T -
lepu -
3epu —

1eu 2b,0-1]j

ATLAS-CONF-2013-017
ATLAS-CONF-2013-066
ATLAS-CONF-2014-017
ATLAS-CONF-2014-015
ATLAS-CONF-2013-050

Cl qqqq
Cl qqtt
Cl uutt

— 2J
2epu -
2e,u(SS) 21b,>1j

[ Tev]

7.6 TeV

13.9 TeV

n=+1
e =-1
ICl=1

1210.1718
1211.1150
ATLAS-CONF-2013-051

EFT D5 operator
EFT D9 operator

- 1-2j
- 1J,<1j

" =

at 90% CL for m(y) < 80 GeV
at 90% CL for m(y) < 100 GeV

ATLAS-CONF-2012-147
1309.4017

LQ

Scalar LQ 15 gen
Scalar LQ 2™ gen
Scalar LQ 3™ gen

2e >2j
2u >2j

lTeu 1t 1btj

LQ mass
LQ mass

LQ mass

660 GeV
685 GeV
534 GeV

B=
B=

1
1
1

B=

1112.4828
1203.3172
1303.0526

quarks

Vector-like quark TT — Ht + X
Vector-like quark TT — Wb+ X
Vector-like quark BB — Zb+ X

>2Db,> 4]
>1Db,> 3]
>2b

lepu
lepu
2ep

Vector-like quark BB — Wt + X 2e,u(SS) >1b,>1]

Tin (T,B) doublet
isospin singlet

Bin (B,Y) doublet
B in (T,B) doublet

ATLAS-CONF-2013-018
ATLAS-CONF-2013-060
ATLAS-CONF-2013-056
ATLAS-CONF-2013-051

fermions

Excited quark g* — qy
Excited quark g* — qg
Excited quark b* — Wt
Excited lepton ¢* — ¢y

1y 1]

- 2j
lor2epu 1b2jorlj
2e 1y -

870 GeV

only u” and d*, A = m(q")
only u* and d*, A = m(q*)
left-handed coupling
A=22TeV

1309.3230
ATLAS-CONF-2012-148
1301.1583
1308.1364

LRSM Majorana v
Type Il Seesaw

Higgs triplet H** — ¢
Multi-charged particles
Magnetic monopoles

2epu 2j
2epu -
2e,p(SS) -

v—=7Tev -

*Only a selection of the available mass limits on new states or

241
5.8
4.7
- 4.4
- 2.0

H** mass

multi-charged particle mass

monopole mass

409 GeV

490 GeV
862 GeV

m(Wg) = 2 TeV, no mixing
|V,|=0.055, | V,1=0.063, | V<0
DY production, BR(H** — ¢£)=1
DY production, Iql = 4e

DY production, |gl = 1gp

1071

phenomena is shown.

1

10 Mass scale [TeV]
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1203.5420
ATLAS-CONF-2013-019
1210.5070
1301.5272
1207.6411




2011
2012
2013
2014
2015
2016
2017
2018
2019
2020
2021
2022

2023

Yoo 8TeY outlook

L=6.8%X103 cm=2s?

o
e
LN
N
t

* Muon
e Si(IBL)
* Trigger/DAQ

Vs =13,14 TeV

ATLAS Preliminary X
(Simulation) Zny -l

J L dt = 3000 fb™'

Z ,
%5TeVZ
L
%7

Events / Bin

L=1%X1034cm™=2s?
LS2

\/5 =14 TeV 0,06 0.1
L=2%1034cm2s?

\/S =14 TeV Ok -> tt (I+jets)
L=5X1034 cm=2s™?

W. Fedorko, CAP, Laurentian University June 2014
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DM limits nucleon scattering
Interpretation

W/Z-> large jet + E{™'ss: Z-> || + E;miss:

- D5(u=-d):obs 90% CL | = D9:obs
—— D5(u=d):obs D9: ATLAS 7TeV j(X)
D5:ATLAS 7TeV j(x%)

—e— D9
-.—.=.-. D9 ATLAS 8 TeV W/Z had.(xx,
ATLAS D5 ATLAS 8 TeV W/Z had.(xx) - ATLAS - D9 ATLAS 7 TeV jet(xx)
D1 ATLAS 7 TeV jet(xx) ] s COUPP 2012
L=20.3 fb" 1s=8 Te D5 ATLAS 7 TeV jet(xx) ) L=20.3 fb" 1s=8 TeV SIMPLE 2011
CoGeNT 2010 g Picasso 2012
spin-dependent - XENON100 2012 7 Igggzgz XVEW

S.
C
S
2
(6]
Q
D
[9]
[%]
o
A
[$)
Z
x

-1
COUPP 2812 ATLAS 203 10" \s=8TeV

— SIMPLE 2011
COUPP 2012 IceCube W'W
— PICASSO 2012 IceCube bb

PRL 112, 041802 (2014) arXiv:1404.0051
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DM limits from |+E{™*5search

ATLAS —=— D9

Preliminary —= D5c
—— D5d

| + Emiss
"
\s=8TeV, [Ldt=20.3fb"

200 400 600 800 1000 1200
m, [GeV]

W. Fedorko, CAP, Laurentian University June 2014
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arXiv:1405.4123

/' sensitivity

—e— ATLAS \s = 8 TeV (ee 20.3 fb'; up 20.5 fb')

—=— ATLAS \s = 7 TeV (ee 4.9 fo'; pu 5.0 fo'!)
ATLAS Vs = 7 TeV (ee 1.08 fo™; up 1.21 fo!)

—=— ATLAS \s =7 TeV (ee 39 pb';uu 42 pb™)

W. Fedorko, CAP, Laurentian University June 2014 32
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Searches in the Higgs Sector:
FCNC: t->g H

tt search with one t decayingto gqH and H -> yy

* Twoisolated photons

* ttselection (hadronicin 7 TeV data, leptonic and hadronic in 8 TeV data)
% ATLAS o Data 2011+2012 ATLAS
©) H ic Selecti — Sig.+SM Higgs+continuum bkg. fit
< adronic Selection (m, = 125.5 GeV) .[L dt=20.3 ", Vs =8 TeV
1] SM Higgs+continuum bkg. .. : )
3 -~ Gontinuum blg. _[L dt= 471" Vs =7Tev
w J-L dt=2031", Vs =8 TeV
_[L dt= 471", Vs =7 TeV
—e— Observed
--e-- Expected
(I ER N
[J+2o¢ 3
0.002 0.004 0.006 0.008 0.01 0.012 0.014
Bt — gH
°

Limits: B(t->qH)<0.79%, Yukawa couplingto cu <o0.17

W. Fedorko, CAP, Laurentian University June 2014 33



New physics interpretations of

Higgs properties

* Use measured properties:

— Production and decay rates: h->yy,

h->ZZ->4, h->WW->lvlv, h->bb,

h->ttT

— Mass: h->ZZ->41, h->yy

2HDM Type | ATLAS Preliminary
Obs. 95% CL s =7 TeV: [Ldt = 4.6-4.8 fo"
X Best fit \s =8 TeV: [Ldt = 20.3 fb"
- === Exp.95% CL Combined h — yy,ZZ* WW*
— - M h — t,bb

[

0.1 A
-1-0.8-0.6-0.4-0.2 0 0.20.40.60.8 1
cos(p-a)

e Constraints on:
— Additional EW sinler
— 2HDM
— Simplified MSSM

— Higgs portal

combines Zh->Il+E; ™ data:

ATLAS Preliminary

N

'~

\s=7TeV, [Ldt=4.6-481b"
\s=8TeV, [Ldt=203 15"

h—yy, h»ZZ*—4l, h->WW*slvlv,
h—1z, h—bb, Zh—I+ET*

[ DAMA/LIBRA (99.7% CL) ATLAS (95% CL) in
[ CRESST (95% CL) Higgs portal model:
[ CDMS (95% CL) Scalar WIMP
I CoGeNT (90% CL) 444z Majorana WIMP
——— XENON10 (90% CL) Vector WIMP
——— XENON100 (90% CL)

LUX (95% CL)

W. Fedorko, CAP, Laurentian University June 2014

ATLAS-CONF-2014-010

34



arXiv:1405.4123

QBH and MWT limits in dilepton
search

g
—
=)

ATLAS --Expectd limit
fs=8Tev  [JExpected+ o
QBH— I |:|Expectedi 20

ATLAS [ Dilepton 95% Exclusion
Vs =8 TeV == Dilepton 95% Expected limit
Theory Inconsistent
R Ryl I Running regime
EW precision test

—Observed limit
—ADD QBH n=
—RS QBH n=1

ee:J. Ldt=2031b"

up.ij Ldt=2051b"

9
8
7
6
.
4
ee:J Ldt=2031" S
2

uu:j Ldt=205f"

—
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