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@ Outline

> ATLAS and LHC operations in 2011

> It is very difficult to cover all the SUSY/Exotics searches in
ATLAS in 20 min (over 20 CONF notes and 8 papers for early

2011 data). | will focus on:
. |2.2 BILLION YEARS AGO, if" N Sﬂ- ;
- Squarks/gluinos CREATION OF QUR INVERSE . [ IO S
. . = M Fi P I'Mr::ldame' ”
> Scenarios with RPV s, B )= o B ot rarrens: O
= os (& I — ; %

> Monojet + MET
- Dilepton final states

~ Lepton and missing Et
- Semileptonic ttbar

Results with ~1fb-1 from summer

conferences publications

> Fourth generation quarks
> ATLAS SUSY public results

(I will not talk about SUSY Higgs)
> ATLAS Exotics public results
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https://twiki.cern.ch/twiki/bin/view/AtlasPublic/SupersymmetryPublicResults
https://twiki.cern.ch/twiki/bin/view/AtlasPublic/ExoticsPublicResults?redirectedfrom=Atlas.ExoticsPublicResults

ATLAS and LHC Operations
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— B*=1.0m,<p>=11.6
— PB*=15m,<p>= 6.3

~ Very good LHC performance, more
than 5.5 fb-1 delivered

- ATLAS operations have been very
successful with a data taking
efficiency of 93.5%.

Recorded Luminosity [pb ]
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Mean Number of Interactions per Crossing
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§ SUPERSYMMETRY

Standard particles SUSY particles

—_— —_—

Ly Y
Charginos
Squarks -,_) Sleptons Q Sur%:';gwe .
" R-Parity: R,= -1 3B-L+2S

- Symmetry fermion <=> boson: SM particles have SUSY partners with
a spin difference £1/2.

- SUSY gives a solution to hierarchy problem (Higgs radiative correction
loops cancel out) and a DM candidate (if F\’/D conservation)

- Different scenarios with different topologies for SUSY breaking:
MSUGRA, GMSB, AMSB, split SUSY

» Squarks/gluinos can be produced strongly at the LHC
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Typical mMSUGRA cross sections
and Mass spectrum
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OATLAS

-_’.EXPERIMENT

Search for squarks and
gluinos with jets and MET

Event with 5 jets, met=460 GeV
and mgr= 1810 GeV
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> Main observable

M SEPS+ Pl

> Event Selection 0 lepton
Signal Region | = 2-jet | = 3-jet > 4-jet | High mass
Ex™ > 130 | > 130 > 130 > 130
Leading jet pr | > 130 | > 130 > 130 > 130
Second jet py | >40 | >40 > 40 > 80
Third jet pr - > 40 > 40 > 80
Fourth jet pr - - > 40 > B0
Ad(jet, ﬁj?“i““]min >04 | >04 >0.4 > 0.4
ET™ [m.g =03 | >025 >0.25 >0.2
Meff > 1000 | > 1000 | > 500/1000| > 1100

> Main backgrounds

- W/Z+jets, top pair and single

top

CPAN III- Nov 2, 2011
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Entries / 100 GeV

DATA/MC

Entries / 150 GeV

DATA/MC

arXiv:1109.6572v1

Squark/gluino with Jets+MET
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@ Squark/gluino with jets+MET

m,, [GeV]
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3500

squark mass [GeV]

arXiv:1109.6572v1

Sqguark-gluino-neutralino model, m(i?) =0 GeV
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Simplified model with m| gp=0.

All other particles are at 5 TeV
Limits on squark/gluino up to 1 TeV

Jalal Abdallah - IFAE 8



arXiv:1110.2299v1

multijets analysis

Squark/gluino:

o T
> . Data 2011 (\5 7Tev
81 0° JLL dt~1.34f" ——— Total SM Prediction
Te) ATLAS [ QCD+tt— qq (Template)
Nqpt [ Alpgen ti— gl

. = B Alpgen W (ep)v

> Main observable 2, el

4] "'!‘q_ ------- SUSY Point (1220,180)
A Signal Region

Emiss | \[Hx

Ht: scalar sum of jets pr 2

27 jets P, > 55 GeV

10" HH [
. 3 1 E
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ZosE '?:'29‘.+._+T+_ 1 E
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arXiv:1109.6606v1

@ Squark/gluino 1-leptons, jets+MET
3 or 4 jets, 1 lepton s >_ \- "3 1 ’ 4
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m, ., [GeV]

arXiv:1109.6606v1

Squark/gluino 1-leptons, jets+MET

Bilinear R-Parity violation

L Neutralino decays into lepton and 2
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@ More RPV scenarios .
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et  IFIC-Valencia is involved




G

mono-jet

el
LL
o)
S ADD
) Arkani-Hamed, Dimopoulos, Dvali,
U) Phys Lett B429 (98) .
" — Many large compactified EDs
E In which G can propagate
+ ,
s ‘ g} QG
QL ATLAS
@) _lEXPERIMENT ol ™ anpqu (2+n)
@) Effective Mp, ~ 1TeV— if
2 compact space (R") is large
pt=602 GeV; eta=-1; phi=2.6
Missing Et = 523 GeV
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PLB 705 294-312 (2011)
ATLAS-CONF-2011-096

Monojet+MET final states

% B et L L L L L L L B |
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q g 3104 g_ e —e— Data _g
E C - = MC, total uncertainty ]
© B . 2"4 jet veto 60 GeV ]
» Observable 7 G 2 | ‘ :
- 310°F . E
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. 102:_- PRI U SR SR N R T SR SR SR N N ST ST S N AN S T SR SR ]
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> High pt jet and large MET 3 1 Am'smﬂmm'm | "_J_'i;tla'lgéé{ 3
. E aiw + jets __
> No second jet above threshold ; 10° [ = S5 s
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> No reconstructed lepton (e,u) . VesTTeV Sz
. w10 T ADD (nek, W15 Tov)
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EITIISS



o x A [pb]

PLB 705 294-312 (2011)
ATLAS-CONF-2011-096

@ Monojet+MET final states

o~1/(M, )"

S L B R S B L B LN EEL LR B S 5¢ I I I I -
B . N it 45:_ =
- == ADD signal: n=2 . E T f Ldt=1fb' ATLAS Preliminary -
—— ADD signal: n=4 E 4 S =7 TeV —— ATLAS 2011 E
1 —-95%CLExcuson = £ 3% e GOF runl E
- o 1 = 3 s LEP combined —
- ATLAS Preliminary 1 = L5 E
: e
i ] 1.5 ET"."."."."."."."."."."."."., —i
_ 16 ’ nnniininigeeresnennences Ferereneenne
107 = g -
- 0.5E =
I R B A B ob | ! ! L3

1500 2000 2500 3000 3500 4000 2 3 4 5 6
M, [GeV] Number of Extra Dimensions

No evidence for new physics signal found
Observed (Expected) 95% C.L. Limits (2011 data)

ADD graviton Mp > 3.16 to 1.99 (2.98 to 1.92) TeV for n=2to 6
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3 _ Effective Theory

Q

A

X

Two groups of theorists at Fermilab and UCI
Latest papers by them on our 1fb- result:
arxiv:1109.4398 (FNAL)

arxiv:1108.1196 (UCI)

Cutoff scale A [GeV ]
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; (X Y X)CEy= L)
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Y. Tsai @ SUSY11
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More monojet interpretations...

Stop/sbottom — neutralino
nearly degenerated

gluino-squark/gravitino production

LSP=gravitino, NLSP=gluino
GMSB, Split SUSY

q+g—>§—|—f}' and q‘r+g—>§—|-f}'
g+g—g+G
Aiming for Moriond 2012 with 5 fb-1

CPAN III- Nov 2, 2011

IFAE-Barcelona is involved
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resonances

Randall, Sundrum,
Phys Rev Lett 83 (99)
s> Y . ® 'f.':,.‘ﬂ'.f:.ﬁr"?mm =
& AT ﬂ S B 1 highly curved ED
VBERIMERT Gravity localised in the ED

Planck TeV brane

A~ TeV

if warp factor kR ~11-12
k/Mp, k: curvature scale

mT=959 GeV

Dilepton final states
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ArXiv:1108.1582 Accepted in PRL

Dilepton final states

ATLAS Prellmlnary &l%ﬂ{ta =
=IDiboson

= [ i
J. Ldt=1.08fb" —

Events

| P I:IQCD
Ns =7TeV ]Z'(1000 GeV)

Z' (SSM, E6) | Oz 01000 Ge

[1Z°(1500 GeV)

Randall-Sundrum Graviton

> Observable

> Dilepton invariant mass 80100 260 300 1000 2000
) Mge [GeV]
> Event Selection

£ 10° N
3 ATLAS Preliminary 2 Data 2011
« Two leptons (same flavor,e  Z ¢ " Elobosen
or IJ) 10* .|._L oL="1:210 =‘t\}V+Jet5
. 10° o= R 5(21:((:1[()100 GeV)
> Main background . 21500 06v)
« SM EW background (Z/y*— II) 1:’
10
1072

1 1 | 1
80100 200 300 1000 2000
CPAN III- Nov 2, 2011 Jalal Abda m,, [Gev] 19

LLLL



@ Dilepton final states

¢ B [pb]

T | T T T | T T T | | R PP | T T T | T Toeel | T 'E‘
1= ATLAS Preliminary __ Expected limit — = 1
(= — om
- \'s =7 TeV B Expected+ 16 J b
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B — Observed limit
107 55 = 10"
- Ly ]
B —Zy N
102 — — 1072
Eee[Ldt—Hleb‘ a
- pp: | Ldt=1.21fb" —
-10-3 | | e ]| | 11 1 | 1 1 1 | I | 11 1 | 1 1 1 | 11 1 | 1 1 1 11 | 10-3
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m [TeV]

e J Ldt=121fb"

II|III|III|III|III|III|III|I
ATLAS Preliminary ___ Expected limit
Ns=7TeV I Expected+ 1o
G =l Expected+ 26

— Observed limit
—k/m, = 0.1

— k/mg, = 0.05
— k/my, = 0.03
— kimy, = 0.01

ee:det:LObe"

| I I 1 | III|II II|III|II |III|
02 04 06 08 1 12 14 16 18 2

Observed (Expected) 95% C.L. Limits (2011 data)

E6 Z' bosons M in the range 1.50-1.64 (1.50-1.64) TeV

VARSISY\Y
RS G, k/M=0.1
RS G, k/M=0.01
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m [TeV]
M>1.83 (1.83) TeV
M>1.63 (1.61) TeV
M>0.7 (0.7) TeV
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CATLAS

A EXPERIMENT

Run Number: 183462, Event Mumber: 139735410

Date: 2011-06-14 20:10:35 CEST
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electron pT=668 GeV
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ArXiv:1108.1316 Accepted in PLB

Lepton+MET, W’

2 107 | L .I .I ] * ataI I
2 AT T e
10° s =7 TeV [C1w(2000)
- [Ldt=1.04" E;’ i
> QObservable 10° M
102k [laco %
> Transverse mass kb 3
> Event Selection e E
107 g E
- One high pt lepton (e,y) and ~ 10* = ——— e -
high MET m; [GeV]
‘E 10? o | | | | -I -I N L] Data|2011 I
> BaCkground E 10° ATL\:"S Plrltjlmlnary [Jw(500)
- [Jw1000)
10° \Js =7 TeV [Jw(z000)
- SM EW background (W) o La=10em" D
- QCD faking electron 10° Dlomeon

[Jaco

107
10
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10—2 1 5 I 1 L1 3
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Lep

ton+tMET, W’

1

G B [pb]

107"
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W' > v

—Ns=7TeV, [Ldt=1.04fb "

o

ATLAS Preliminary

---o--- NNLO theory

—— Observed limit

Expected limit
I Expected + 16
Expected = 2¢

500
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ArXiv:1108.1316 Accepted in PLB
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No evidence for new physics signal found
Observed (Expected) 95% C.L. Limits

W' SSM

M>2.23 (2.15) TeV
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ATLAS

EXPERIMENT

Run Mumber: 150400, Event Number: T4251178

Dabe: 201 1-04-28 03:33:58 CEST mrt: 16{]2 GEV

Leptonic top

candidate :;j;‘.

Hadronic top

candidate =
S

Hadronic top
candidate

Leptonic top
candidate
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ATLAS-CONF-2011-087

Semileptonic ttbar final states

= ] = LI
o 10°E . =
S = ATLAS Preliminary -
Kaluza-Klein gluon sé 2k j‘Ldtzmpb.I
leptophobic Z 5
L
Ok
"
> Observable L
B oo -
~ Invariant mass of the jets, B soeo| 1oL
lepton and MET B zes|
. Selecti oboson| 10°5""405""200 300 400 500 600
electon Lepton P_[GeV]
_ . }1(“5?..]""15'
- >=4 jets 3 I N ATLAS Preliminary
—_— _. g 15_ +"' = -1 =
- >=1 b-jet g Fy . det 200pb :
- Just one lepton, pt > 20 GeV 107§ + <
SM - _+_ 3
- Large MET 102k 4
> Background el ot B
> Main background SM ttbar — e F| | |"| ]
CPAN I1L Nov 2. 2011 _ 00500 1000 1500 2000 2500 3000 ,s
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ATLAS-CONF-2011-087

@ Semileptonic ttbar final states

= FrrorT L |
_c I E 1 L L L I L] L] L] I L] Ll Ll I Ll Ll 1 I L L L I L] L] L] I L] L] L] I Ll L I L -
& 1 03 __\f_ =7 TeV dRAmin. Syst.+stat. _ == i =7 TeV dRmin. Syst.+stat. ]
= : I Ldi=200pE —— Dbe.95% Glupperiimlt 3 = " [ Ldr = 200 pb” Obs. 95% CL upper limit -
T E ¥ T s Exp. 95% CL upper limit T e Exp. 95% CL upper limit |
CJ? [ B Exp. 10 uncertainty } ~N 2 B Exp. 10 uncertainty E
o o0? [ Exp. 2 o uncertainty % = [ Exp. 2 o uncertainty F
(an] 1 E Kaluza-Klein gluon 3 > B Leptophobic Z’ 1
é § ATLAS Preliminary ] =) ATLAS Preliminary
i N 10 =
10 - 1
: : 1 —
1k - [N ITAIE IPAPES Bl W PR A PArrS AP e
= ol I A [T 400 600 800 100012001400 1600 1800 2000

1 L Li T 1 T Li T | L Li T | L]

L I L L
600 800

1000 1200 1400 1600
Z' mass [GeV]

Observed (Expected) 95% C.L. Limits
KK-gluon M>650 (825) GeV

No exclusion limits on Z' TC2 Leptophobic

CPAN III- Nov 2, 2011
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@ Fourth generation quarks

Triangle cuton H;and M

call
Lepton-neutrino collinear e
. . R Ammiunpb“ &
approximation (M_,) = AR o indlE
il 2 — il
Clz—=en [C]Fskes -~
L Bz O M-250GV
3 anl i b ]
hH_ o181 : — T 2 E
Ei] 100 200 300 I-I;l] i [T} i ] E :
Aﬂﬂﬁﬁﬂﬂrﬂiﬁﬂwmﬂm II:!l.'.l 100 200 300 400 500 &0D TFOO &0D S0
Meirraas [GEV]
E‘ L I | T | I L L L I T L T I T " T l T T I T T " I L T L
(=" 102 - _[L-:n =37.0 pt’' 95% CL _
& s o — NMNLO from HATHOR
G - ATLAS Preliminary —— Median Expected Limit ]
Lv:g H_"'m‘“'LF;_ ﬁ i = Ohbserved Limit ]
= - T e & B 1o
o ditxRan 2 — e =]
Eﬂ- 52—=u|-' Erm 3 il I:l +2a
- Bz [ =350 Gev -
|5_— % Datn ] 1D

/

| IlIIII1

M(Q4)> 270 GeV at 95% C.L.

Imzunaﬂﬂmsmmu?mamn-m

/

T PO BRI REPRIS PO N UPRNT S APUNPUNI LR M
260 280 300 320 340 360 380 400
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@ SUSY se

arches (summer 2011)

ATLAS SUSY Searches* - 95% CL Lower Limits (Status: BSM-LHC 2011)

MSUGRA/CMSSM : O-lep + j's + E

T miss

MSUGRA/CMSSM : 1-lep + j's + E

T miss

MSUGRA/CMSSM : multijets + E

T miss

Simpl. mod. (light i?}: O-lep+js+E

T miss
T miss

Simpl. mod. (light f?}: O-lep+j's+E

Simpl. mod. (light ;E?}: O-lep+j's+E

T miss

T miss

Simpl. mod. {light i:j}: O-lep + b-jets +j's + E
Simpl. mod. (ﬁ—)ﬁfj): 1-lep + b-jets +j's + E

T miss

T miss

FPheno-MSSM (light f:]} 12-lep SS+E

SUSY

Pheno-MSSM (light ;T;:]} 1 2-lep DSSF +E

T miss
Simpl. mod. (§— g7 ) : 1-lep +j's + E
GMSE (GGM) + Simpl. model : vy + E

T miss
T miss

GMSB : stable T
Stable massive particles : R-hadrons
Stable massive particles : R-hadrons

Stable massive particles : R-hadrons

Hypercaolour scalar gluons : 4 jets, my=m,

RPV (A =0.10, A___=0.05} : high-mass ep

an R

Bilinear RPY (cT o, <15 mm): 1-lep +j's + E. ...

§=gmass ATLAS
A Preliminary
Q=g mass

gmass (for m(d) = 2m(@)) JLdt = (0.034 - 1.34) ib™

§=gmass Vs5=7TeV
g mass
gmass

g mass (for m(b) < 600 GeV)

g mass (for m(7,) < 80 GeV)

gmass

g mass

% mass (for m(g) < 600 GeV, (m(x") - m(% )} | (m(@) -m(z)) > 1/2)

g mass (for m(bino) = 50 GeV)

g mass
b mass
t mass
sgluon mass (excl: m,, < 100 GeV, my,= 140+ 3 GeV)
¥, mass

g=gmass

*Only a selection of the available results leading to mass limits shown

10" 1 10
Mass scale [TeV]
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@ Exotics searches (summer 2011

ATLAS Exotics Searches* - 95% CL Lower Limits (Status: BSM-LHC 2011)

____________________________________________________________________________________________________________________________ T T T T TTTT] T T T L
Large ED (ADD) : monojet M (6=2)
UED :yy + E ° ATLAS
. T miss Compact. scale 1/R Preliminary

@ RS with k/M = 0.1 : diphoton, m., Graviton mass

'% RS with k/M, = 0.1 : dilepton, m__, Graviton mass J-Ldf = (0.031 - 1.60) fb’

o : - B

% RS with Qqqgm‘r g =-020:H + E; .. KK gluon mass s =7 TeV

@ Quantum black hole (QBH) : m,,.. F(x) M, (5=6)

h QBH : High-mass o, ,, Mg

ADD BH (M,/M=3) : multiiet 5p_, N,
ADD BH (M /M,=3) : 8S dimuon N, ... M., (6=6)
_ qqqq contact interaction : F;({mdijat} =36 pb” (2010) [arkiv:1103.3864 (Bayeslan limit)] 67TV A
(& . .
qquu contact Interaction :m - |g -4z ph” (2010) farkiv:t104.4388) 48TeV A
< Ss5M Ty |L=1.084.21 17 (2011) [arkiv:1108.1582) 1837w 2’ mMass
SSM My |L=10a 17 (2011) [arkiv:1108.1316] 215Tav . W' mass
o Scalar LQ pairs (=1) : kin. vars. in eejj, evjj N gen. LQ mass
- Scalar LQ pairs (f=1) : kin. vars. in ppjj, pvij 2™ gen. LQ mass
4" generation : coll. mass in Q4ﬁ4—> WaWg Q, mass
4™ generation : d434—> WiWt (2-lep SS) d, mass
TTihgen 2 T+ AA I 1-lep +jets + £ T mass
Techni-hadrons : dilepton, M F'T"{“T mass (for m(F'Tf“}T:' -m{n) = 100 GeV)
E Major. neutr. (LRSM, no mixing) : 2-lep + jets N mass (for m(W_) = 1 TeV)
s Major. neutr. (LRSM, no mixing} : 2-lep + jets W, mass (for 230 <m(N) < 700 GeV)
+ + - .
H™* (DY pred., BRl,’Ht —up)=1) M ke-sign) HE: mass
Excited quarks - g* mass
Axigluons : m ., Axigluon mass
Color octet scalar :m,, Scalar resonance mass
............................................................................................................................ I l I I I I I | I I I l I I I | I l I l l l l I | I | I | I I I | |
10 1 10 10° 29

Mass scale [TeV]

*Only a selection of the available results leading to mass limits shown



@ Summary

> Very good performance for the LHC and ATLAS,
successful end of 2011 protons runs with > 5 fb-!.

> Strong involvement of Spanish institutes (Valencia,
Barcelona, Madrid) in physics analysis.

> ATLAS SUSY and Exotics searches with ~1 fb-1 show

no significant excess beyond Standard Model
predictions.

> But still 5 fb- have to be analyzed...
> Looks like new physics is not just around the corner...

> Next year might bring more insights about physics BSM
and Higgs searches.
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Very high energy jet event
mj] = 4040 GeV

ptjl = 1850 GeV

ptj2 = 1840 GeV
ATLAS-CONF-2011-081
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ATLAS-CONF-2011-095

Dijet final states: resonances

Physics Models:

£xcied quaris 4 R A -
Axigluons = b e Data i
Color-octet scalars wE — Fit E
10ty ep, T KL CHi -
: —#-- q*(1700) >
> Observable e, - q*(2750) 5
- Dijet invariant mass m; :

> Events Selection ]? i

- Two highest pt jets with sl

= ATLAS _ - o _ 3
n[<2.5 and |An; [<1.3 P e e
S b =y
> Background = gt'"l"'-'r“-_l_.- 3
§-||| 3

Lrics el g
1000 2000 3000 4000
Reconstructed m, [GeV]

> SM QCD parametrization
f(2) = pr(1 — @)Papetpeins
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Physics Model:
Quark contact interactions
Randall-Meade QBH

x: Centrality in cm frame

"\‘-’ -l T T T T T T UL | T |-
g - L J-.[d't 36 pb™ =7 TeV/ . £520=m.<800 GeV -
—20.35 sliaii 800<m, <1200 GeV (+0.04)]
> [ S, S mnih 18) o 1200<m, <1600 GeV (+0.08
=3 E— O 1ﬁﬂﬂ<m <2000 GeV (+0.12)
> 0.3 ! @ m>2000GeV (+0.18)  —
= = R 1 o DCD Prediction n
- 0.25C - [ Theoretical Uncertainties
it - * |:| Total Systemaﬁcs -
0 2;—+— | # __F """""""" in
C glj * + ]
0115:— \:- kT-' (] _{F = : Nl o~ = — -E
T ]
0.1 -
b T " & ) ;ll A =
= = = o B = = = 3
0.055_, g
C ATLAS 17
D | L L L I T

1 10

s elv;y I

> Observable

> Dijets angular distribution
CPAN III- Nov 2, 2011

New Journal of Physics 13 (2011) 053044, (36/pb)

Dijet final states: angular distribution

Fy: Centrality ratio in cm frame

"_"'=tD.45' T T T 1 | TTH T 1 i I T 1T 7T [ Tl '| | [ T
£
Thiy 0. 4 Ju:lt 36 pb~" NS=7 Tev

D 35 — CD Predichon
E [ 1 Theoretical uncertainties
0 3 Total Systematics

|._ _____ A=5TeV _';
025F ° "= |3
D.2E -
015 .
gy R 3 18 3
S g i
005 prias ¢ 1 | |
| —|

J.J__L'l| _LlI ll_'LLlJ."-

0 1000 1500 2000 25(](] 3{]{][} 35[}0
> Event Selection m; [GeV]

e At least two jets with
ptj1>60 GeV and ptjp>30 GeV
> Background
- SM QCD (NLO) prediction
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@ Dijet final states: Limits

No evidence for new physics signal found T T T

——— g*MC10 i
e — — A(MRST) =
= —e— Observed 95% CL upper Ilmlt
-’ > - Expected 95% CL upper limit -
e AN = 68% and 95% bands -

Observed (Expected) 95% C.L. Limits N :
(2011 data) e N .
Excited quarks (q*) M>2.77 (2.91) TeV : "\ ATLAS Preliminary -

Axigluons M>3.02 (3.21) TeV i N\ [ Lar=081 1"
F \s=7TeV

Color Octet Scalar M>1.71 (1.91)

......

dpy,
............
......

Observed (Expected) 95% C.L. Limits S S S i
(2010 data) 1000 2000 3000 4000

RMQ Black Hole (n=6) M>3.67 (3.64) TeV Mass [GeV]
Contact interaction N>6.7 (5.7) TeV
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CATLAS
A EXPERIMENT

Run Number; 166786, Event Number, 77246540

Date: 2010-10-14 10:16:28 CEST

CPAN III- Nov 2, 2011 Jalal Abdallah - IFAE
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Physics Model:
Randall-Sundrum Graviton

> QObservable

> Diphoton invariant mass

> Selection

> Two photons with pT>25 GeV

> Background

~ SM diphoton production
- fake photons from QCD

CPAN III- Nov 2, 2011

ATLAS-CONF-2011-044

Diphoton final states

T T T I T T
- Estimated bkg
[]Bkg extrapolation syst uncertainty
[ 1o bkg uncertainty band (stat+syst)

[:IEG bkg uncertainty band (stat+syst)
kM, =0.03 mﬂ =005 _ kM, =0.11
"MC Gssp ey Croocev Giooo Gev

ILdt:Spr'

k. * Datavs=7TeV

Events / 5 GeV
=

=k
o

10"

IIIIJJI| 1 IIlIIIII 1 IJIIJJIl 1 IIIIIiIl L1 1ill

ATLAS Preliminary
| ]

10% =300 "200 600 800 1000 1200
. . . m,, [GeV]
Dimensionless RS coupling
k/Mp, (from 0.02 to 0.1)
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ATLAS-CONF-2011-044

Diphoton final states

EH.EE_T']T LN LIL A LA LA LA L R LN AL LB 1_ ﬁ 1n:rA1 Islpl |r |.| T 1 T T T ; T |-| |:
= i imi 3 - ATLAS Preliminary .
0_2: RS-Graviton 95% CL limits _ : 52 - <-ee- Expected limit -
0.182— ..... ATLAS Expected (L, =36 pb’) —; 5 - IL dt = 36 pl::fiI [ Expected 1o -
0.16[~ —* ATLAS Observed 3 ® ¢+t [ ]Expected+2c -
0.14F. — DOyysee (L =54 M) - oy Va=71ay —— Observed limit
E B e \ 3 a2 1 R v =
n 12'_ —mFﬁ{Lﬂ=54ﬂ)$] ) 3 ey - :
. - - = = - .
0.1;- —; &= - 4
0.08f = (E L :
0.06} — =
= N . @, .
0.04f ; = x10"E E
0.02F- = - .
T | l (ATLAS Preliminary - [ E
0”500 600 700 800 900 1000 1100 1200 1300 TS PP TG T
me [GeV] 400 600 800 1000 1200 1400
mg [GeV]

No evidence for new physics signal found
Observed (Expected) 95% C.L. Limits (2010 data)

G — vy, kIM=0.02 = M>545 (503) GeV
G — vy, kIM=0.1 M>920 (975) GeV
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@ Diphoton with Large Missing Et .

Physics Model:
GMSB with G LSP (X0 — yG)

UED (y*— y+G)
Observable

UL B L L
—¢— Data 2010 \s =7 TeV)
B CCD

Woev+jets, W—evy ttsev+
GGM m; = 600 GeV,

Y

N

> Diphoton invariant mass

Events/ 5 GeV
o
n

> Event Selection ofilm _— 1?&:323 o
- Two photons, Et>30(20) GeV | ﬁ:f‘“sss y
=36p

> missing Et>125 GeV

Background 107 _,Aﬁl

-------

« fake photons from QCD, y+jet e T ang T 1s0 00— 250

» W+X and ttbar (electron and jet ET"* [GeV]
faking photons)

11 IIIIIIII| IIIIIII1| L 1111

Y

Y

No candidate events survive the

selection
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@ Diphoton plus large missing

G [pb]

10

10"

107

UED:N=6,MD=

5 TeV,AR =20

arXiv:1107.0561

Et

< 0.1 mm

L I B e i . B e B o e e o o o GGMblnollkeneutrallnotanB2018
- o B =7 R R EaE R LR R
u - Expected CLg limit il % E 3
B —— Observed CL.limit | < 750 F ATLAS o
- + 26 1 £° : -
- R i ] 700 —
= UED LO cross section 7 é J.Ldt _ 36 pb", Ns=7TeV é
i ILdt 36pb' \s=7TeV 650 =
3 3 600 F E
: 1 550 —e -
= . e ATLAS expected CLg limit ’
- ” 500 5_ = ATLAS observed CL limit aNLSP _E
- ATLAS 1 asop WM:t0 =
B 7 = —o— CMS observed limit (35 pb bl ]
: : 400— TN NN T N NN U T A T T T 1 [ T T O O n
| | [ | | | 100 200 300 400 500 600 700 800
11 1 | - L1 1 1 | I | I 11 1 1 - m~[GeV]
700 800 900 1000 11 00 1200
1/R [GeV]
No evidence for new physics signal found
Observed (Expected) 95% C.L. Limits (2010 data)

UED: 1/R > 961 (961) GeV

GMSB gluino: M > 560 (560) GeV
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ATLAS-CONF-2011-097

Dijet+|epton+|\/IET flnal states

ATLAS Preliminary EI :_,';,‘:" i
J' Ldt=1.02f"  [dwses
[laco
e, Njet =2 I z+jete

2500

Events / 10 GeV

2000

> Observable

1500

> Dijet invariant mass o0s

]I IIII TTTT II[]I |1II I[1I II!

> Event Selection G

c

T T T T

> Two jets with one lepton (€,H) § & jorrmimrernn ittt ht g
- t
and MET 0 50 100 150 200 250 300 350 400
M, [GeV]
> Main backgrounds 3 T T T 3
E 3500 ATLAS Preliminary Jwwaw
_ .. J' Ldt=102"  Ewee
- EW background (W+jets) 3 o Niot = 2 =

—— Total 5M (Syst. Unc.)

> Diboson (WW,WZ)

1500

|r|||[IIIF}I|I]|II1I|I1II|IIII|IIL

I

+ +H‘

50 100 150 200 250 300 350 400
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ATLAS-CONF-2011-097

@ Dijet+lepton+MET final states

- e T B e i B B S e N - LI B B AL R L A B B B b
3 i _rm =1.02 fb" =7 TeV | B - ILdt = 1.02 b\ Ns=7 TeV -
S SM background = F SM background ’
% | -.% _‘-‘qﬂiﬂ’—ﬁq“‘.‘ data -
2 B M, ==2 n
10 3 E
E E 107 =
% : %ﬂ‘an.hmﬁ_
102 ATLAS Preliminary | ATLAS PrFrIiminar}r
e e e e e i o R e L e e e B E
'm 2 | 2 —]
"/ O wm 0
™ -2 o ) W -2 A ;
. ., sionficanceotimevapedsq |, | o, o, e sigpificange of intervali 0950 | |
100 150 200 250 300 100 150 200 250 300
M; [GeV] M, [GeV]
No significant excess beyond the SM
expectation is observed
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