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LHC Run | performed very well

2011 : J/s=7TeV, |Ldt
2012 : /s=8TeV., |Ldt
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ATLAS detector

the Higgs boson

: in mind
new physics

The ATLAS detector was designed with discovery of [

Muon Detectors Tile Calorimeter Liquid Argon Calorimeter
/ \

/ 1\ |
/
/ 'l \\. [
l’ \ \ |
/ O\ Il
/ \ |
/ \ \ J
/ \ \ |
/ \ +
/ 2mm s — - = ma? —- =
/ — - - - ) =
l' : =
=
/ \ ) 1
.
»

. k . \ y
\ \
\ N\
/ \ \
/ \ N\
4 \ \
| J \ \ N
| / \
|/ \ \
J ' \ N\
| \ \
/ l N\

Toroid Magnets Solenoid Magnet SCT Tracker Pixel Detector TRT Tracker

» Precise measurement of the charged tracks by inner detectors
- Identification of electrons and photons against QCD jets

- Excellent calorimeter hermeticity and energy resolution

» Precise muon reconstruction and triggering by muon detectors
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Physics towards Higgs discovery

ATLAS Preliminary
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Physics towards Higgs discovery

B 108 o ATLAS Prellmlnary
T — 35 pb™ 5
S u S LHC pp @ 7 TeV
® — 35 pb° Theory
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The detector performance and the SM physics
are well-understood

— Essentlal for the nggs and new physucs dlscoverles
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Higgs discovery
o L ATLAS 2011-2012  _
= Vs=7TeV: |Lot=46-481" cee= EXP.
- Vs=8TeV: |Ldt=5.85.91M" Il 416

Local

July 2012,
We observed a Higgs-like
resonance at mu=125.5GeV
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Since then, we focus our interests on whether :

this resonance is really the Higgs predicted by SM?
there are any signs of physics beyond the SM ?
They are addressed by

Precise measurements on Higgs property

signal strength, couplings and spin-parity

Direct searches for the physics beyond the SM




Nagoya contributions

1.L1 muon trigger system 2. Physic analysis
Installation/commissioning/operation Top quark physics
} / Higgs, new physics searches

P 20 Dec 2012
ATLAS Prellmlnary ,,,,,,,,,,,,, Theory (approx. NNLO)
form, =172.5 GeV
Data 2011, \s = 7 TeV —— stat. uncertainty
\ — — total uncertainty
iy, - e Channel & Lumi. G ; +(stat) (syst) +(lumi)
M
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pr Tg o,z [Pb]

Time: 13:24:31 CEST

Trying to extend the research area to the Higgs and new
physics through top quark productions and decays.



Higgs Physics



Q

Higgs BR + Total Uncert [%]
Q

—
<
w

104

Higgs productions and decays

Productions
ggF
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0 =0.7pb(W), 0.4pb(Z)

mu=125.5GeV| BR(%)
H—=>rr 0.23
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H—->WW 22
H—>TT 6.2
H—bb 57

ttH

g

g

0.13pb

Decays Mass of mH~125.5GeV gives us maximally rich decay modes !!




Yields in the discovery channels
H — ~~ H— 77 H—WW
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~450 signal events expected ~15 signal events expected ~180 signal events expected



Signal Strength arXiv:1307.1427

o X BR

g X BR) SM ATLAS Prelim. |— c(statistical) Total uncertainty|

m,, = 1955 GeV — o(syst.incl.theo.) + 15 0n
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Statistical, systematic and theory (QCD scale,
PDF) uncertainties are already comparable.



Evidence for production via VBF

arXiv:1307.1427
Signal strength is categorized by

vector-boson-mediated processes and gluon-mediated processes

q q g W/Z g g t
VBF -~ H VH ggF - H ttH - H
q q q H g g f
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m /——‘ N, | i?;ulfgL . 6:_ -==- SM exgected
2 N === 95%CL
= AL -
L S e S E
H%‘IS\ZVOW ................ ’
m iY,| I PP U ENPIIS PEPEN TS S S
> 0 0.5 1 1.5 2 2.5 < 3.5 4
< /
HggF+ttH X B/Bswm UV BF [ HggF+ttH

0.6
MVBF/MggFthtH = 1. 4+ (Stat) 0. 4(SYS)
3.3 0 evidence that a fraction of nggs boson production occurs through VBF



Coupling measurements

In the standard model m2
coupling to fermion gF \/_— coupling to gauge boson gSM e

(V)
SM
SM couplings are tested introducing coupling scale factors K . 9i — Y; X K

2
The total Higgs boson width is also tested introducing K HZZ e = FH X R

Z'F
O*B(i—>H—>f):OF !
H

H
For example, gg—H—r r process can be written as ,t> ------ K f
25D

e Bler ) e g

— signal strength can be written by ks

osm(9g — H) -Bsm(H—vy) kg tb
K H and effective scale factors K r, kg (loop induced processes)

for (KW 5 Fit ) kg(Kb, Kt) KE (Kb, Kw, Kz, ...)

- Expressed as a function of the SM coupling scale factors i
- Treated as free parameters to test BSM contributions



Couplings to fermions and bosons

: : arXiv:1307.1427
In this analysis, we assume

- One coupling scale factor for fermions ....... == = —
- One coupling scale factor for bosons ........ KRy = Kw = Kz

* Kg, Kr, and kH depends only on krFrand kv  — No contributions from BSM

KF 4_—ATLASIII """ CiHo 4l SiHo v I ]
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21 - L ]
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H— r r prefers the minimum with positive relative sign
- Thanks to the negative interference between W-boson loop and t-quark loop
K F=0 is excluded at >5 0 — Indirect evidence of the Higgs-fermion coupling!!



Summary of the Higgs couplings

ATLAS Total uncertainty arXiv:1307.1427
my = 125.5 GeV + 1o + 26
K'V : —
Model: = =
Kvs K¢
Ke| —
Psw=12% || ~ | =KF
Model: N ‘ /
)» , K FV v
Fve Kyy jPSI\/I=] 2% —. L KF/ KV
l}\Aodcil: : /
"Wz 2o }"WZ : — K W K Z
Mezs K7z jP$M=2Q% . | 4 1o
Kg| =K g
Model: [ R NY
Kgs Ky '
KY : e K Y
Psw=14% 1
1 0 1
\s =7 TeV |Ldt = 4.6-4.8 b Parameter value
\s =8 TeV |Ldt=20.7 b’ Combined H — yy, ZZ*, WW*

I\/Ieasurements arecompatlble wnth Sngs expectatlfons ( 1
Their compatibilities are 12%~20%



H—Dbb direct measurement
ATLAS-CONF-2013-079

W/Z+H (H—bb) : 2, 1, O(large EtMss)-lepton + 2 b-jets

ATLAS Prelim. |==o(sta)  Totg| uncertainty

S | ATLAS Prelminary = eDw _ o(sys) +
= ry @ VH(bb) (best fit) my = 125 GeV o(theo) + 10 on 48
©600[ 1s=7Tev [Lat=471" N e — e — ,
= \s=8TeV [Ldt =203 b VH(Bb) (1=1.0) VH(bb), 7 TeV 14|20.9
%5005 0+142 lep., 243 jets, 2 tags 1 ===\ h=-210ls02 | | G N i i
o - 1 VH,Olepton M =-277741.8 | weem ! — i : i
2400 W/Z+2(Z7>bb):4.80 “ VR tlepon =257, 16 | i L G 1 G
g : : 'VH, 2leptons 11 =0.6 Lo £3.1 e : 1 1
300] - ; VH(bb), 8 Tev 0% r il |
0 - 0 n=06 "I ,
L \/H bb ______________________________ 071<0.1__ 1 l
2004 \ ) : VH,Olepton K =09,,/:08 | | |
100 'VH, 1 lepton w=0.7 1:: 0.8 | L i
VH, 2leptons 1 =-0.3 " |+12 i |
0~7 //// % // Z / Comb. VH(bb) 1070 | |
Wil 2| i
50 100 250 [VH, Olepton 1= 9:_5_ 0208 | | - i
VH, 1lepton 1 =0.1""1+0.8 1 |
My [GeV] 'VH, 2 leptons 1 = -0.4 2 L S
B t f.t o O 2—|—O.7 \s=7TeV [Ldt=4.7 b’ -4 4
€S | H=Y.2_p¢ \s=8TeV |Ldt =203 b Signal strength [u]

We need more data to obtain evidence of H—bb



H— T T direct measurement
ATLAS-CONF-2013-108

Both hadronic and leptonic T decays( T had, T lep) are used
Events are categorized by “VBF” and “Boosted”

T T +di-jets with large n T T with large p7177

Signals are extracted from the fit of the BDT score dist.

BDT(boosted decision tree) : multivariate analysis based on Er™Mss, m< ¢,,

Number of events in highest BDT score bin

T I L I T 7 ]' T T T ‘

Q5L M+ €, VBF SR ATLAS Preliminary
S frd=203m" +Dam VBF Lep-lep Lep-had Had-had
§ 1001 o 28 =) Signal=|s bfFlai= =8 7+25 == 8 8+2 D
w - T had+ T lep B Others
1%k VBE [ faker Bckg | 13.5+24 | 8.7x2.4 | 11.8+2.6
. Data 19 18 19
10°
10 Lep-had Had-had
8.0+2.5 3.6x1.1
1
] Bckg | 20.2+1.8 32+4 11.2+1.9
BDT score
Data 20 34 15

bkg-like <—— signal-like



H— T T direct measurement

ATLAS Prelim.

— o(statistical)

— o(syst. incl. theory)

Total uncertainty
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Spin-parity measurements
Spin-Parity JP=0-,1+,1-, 2+ are tested against SM (J°=0+)

Existence of H—r r rules out J=1 (Landau-Yang theorem)
Kinematics and angular distributions of the decay products sensitive to spin-

parity measurement

Log likelihood rati =
Og liIKellnood ratio ¢ = 10g
g L(JP = 2+)
2> 0.3
5 | ATLAS —Data -
50.25 H— vy —JFF=0"
@ 1s=8TeV det=2o.7 ' - JP=2*
5 02 (q=0%) -
o)
Z0.15
0.1
0.05
945"

2t are excluded at q99.9% Gk

alt )

P

CL, (J

H - Ww* uv/py
oo Exclude
) 1

ATLAS
H— vy e Data
\s=8TeV [Ldt=20.71b"
v CL, expected
H— ZZ" — 4l

_ _ assuming J" =0"
\s=7TeV [Ldt=461b 1o

\s=8TeV [Ldt=20.71b"

JP=0" JP=1* JP=1 JP=2

JP=0-,1+, 1- and 2+ are excluded at > 97.8% CL

arXiv:1307.1432



New physics searches

New physics has not been observed yet

We start excluding the large area of the parameter
space of the new physics (ex. SUSY)

21



SUSY exclusion

ATLAS SUSY Searches* - 95% CL Lower Limits ATLAS Preliminary

Status: SUSY 2013 [Ldt=(46-229)fb" 5=7,8TeV
Model e 1.y Jets ET [rdt[) Mass limit Reference
T L L L L ' A L L . . ) L L l v L) L L L L L
MSUGRA/CMSSM 0 26jets  Yes 203 JaR 1.7TeV m™G=m(g) ATLAS-CONF-2013-047
MSUGRA/CMSSM e 36jets  Yes 203 : - :.:.‘lvw ary m::: AnAsﬁga:maam
MSUGRA/CMSSM 0 710 ets  Yes 203 o ary m L
34. a—.ai{‘? 0 26jets Yes 203 |4 740 GeV miF3)=0 GeV ATLAS-CONF-2013-047
i ‘-oqqt? 0 26jots  Yes 203 |& 1.3TeV mT3)=0 GoV ATLAS-CONF-2013-047
28, B—aqt; _.qu°3 Veu 36jets  Yes 203 |B 1.18 TeV M) <200 eV, m(T" =0 S(m(T] )em(})) ATLAS-CONF-2013-062
Z&. B—aqllt/tviw)E) 2ep 0-3 jets . 203 | 1.12TeV m(k3)=0GeV ATLAS-CONF-2013-089
GMSB (¢ NLSP) 2e.u 24 jets  Yes 47 lang<15 1208 4668
GMSB (7 hI.SI;)p 12r 0-2jets  Yes 207 |& 1.4 Tev 'UV_:";G‘ Amslg::‘:‘:;um
GGM (bino NLSP) 2y . Yes 48 i) v .
GGM (wino NLSP) Tepusy : Yes 48 n»;ff.»so GeV ATLAS-CONF-2012-144
GGM (higgsino-bino NLSP) Y 16 Yos 48 mi¥3)>220 GeV 1211.1167
GGM (higgsino NLSP) 2e.u(Z) 03jets  Yes 58 m;m,zocioqv ATLAS-CONF-2012-152
Gravitino LSP 0 mono-jet  Yes 105 mg)>10* eV ATLAS-CONF-2012-147
F-+bbi; 0 ab Yes 201 |& 1.2TeV mik})<600 GeV ATLAS-CONF-2013-061
Fotil 0 710jets  Yes 203 |R 1.1 TeV m{¥3) <350GeV 1308 1841
g—-zué 0-1ep ab Yes 201 3 1.34 TeV nwi;)«moov ATLAS-CONF-2013-061
g-bii, O-tlep 3b Yes 200 |# 13 Tev miF3)<300 GeV ATLAS-CONF-2013-061
By by, o.-.m 0 2b Yes 201 |6, 100-620 GeV m(i})<90 GeV 1308 2631
I;,L, b, _‘m 2e.u(SS) 03b Yos 207 |by 275430 GeV mE: 2 m(i}) A%‘ngrgugggw
i fyebi 12e.p 1246 Yos 47 |t 110167 GeV V3 )=55GoV 1 .1
r: : gg: ::-wzlﬂ 1 2e.pu O-2jets Yes 203 i: 130-220 GeV m.l:) w(E; [ W)-50 GeV, miEy J<<miis) | ATLAS-CONF-2013.048
i ATLAS-CONF-2013-065
& £y (medum), c,qul 2ep 2 ets Yes 203 ;. 28;!'0.' m.h)-Ozgo;.v 2 e ou Low e
t1 £3(medium), h—obh 0 26 Yos 201 4 50.580 GeV mii)< mE] )i e
51 5nmom). 51 st} Teu 106 Yes 207 |% 200-610 GeV m.;_.)-oc.v :mscgz:::m:
b hmeaw)_.on—oz’i'; 0 2 b' Yes 205 | 320-660 GeV m MG.V&SG-V Ammsc b
by, et 0 mom-etictagYes 203 |1 90-200 GeV m{( (k)< Aruscmonr o
m,(naturd GMSB) 2e.u(2) 1b Yes 207 |§ 500 GeV mits)> »150GeV -2013-025
bty h—h +2 Je.ul(2) 1b Yes 207 | & 271-520 GeV m(E, Jem(t] )+ 180 GaV ATLAS-CONF-2013-025
ialig, i-on, 2e.p 0 Yes 203 |7 85315 GeV m3)=0 Gev ATLAS-CONF-2013-049
xt,' V3. Xy =iv(17) 2e.p 0 Yes 203 |K] 125-450 GeV M50 GoV, miZ, 7e0. sm(t.)omm» ATLAS-CONF-2013-049
E T, ¥ t, ~Fv(r¥) 2r - Yos 20.7 l" 180-330 GeV m.t,)-OOoV m(F, v)—OS(nu,).m(t.n ATLAS-CONF.2013.028
‘}'g"?l'ﬁ,‘(“) i () 3eu 0 Yes 207 ﬁ.ﬁ 600 GeV mu‘I)-m,Z mity )_.oo mt{oD)-OS(mu. Jomiis ) ATLAS-CONF-2013-035
¥ F— Wi Zi5 Sepu 0 Yes 207 . 315 GeV mi¥} Jemi ). miF3)=0, sleptons decoupled | ATLAS-CONF-2013-035
t ¥ t§-Wi‘i h té e 2b Yos 203 dd 285 GoV ME] pemniT3). m{T;)=0, sleplons dacoupled | ATLAS-CONF-2013.093
Direct ¥, t; prod., longdived ¥; Dsapp. trk 1 jet Yes 203 |E 270 GeV m\n:gm«i?)_womv. r(F])=02ns ATLAS-CONF-2013-069
Stable, saoppodg R-hadron 0 15jets  Yes 229 |B 832 GeV m_;).w_oo.v. 10 ys<r(2)<1000 ATLAS-CONF-2013-057
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Vi=8TeV
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SUSY exclusion

ATLAS SUSY Searches* - 95% CL Lower Limits ATLAS Preliminary
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ZE. E—aqllt]tviw)ty 2e.u 0-3 jets . I mit3) =0 GeV ATLAS-CONF-2013.089
GMSB (7 NLSP) 2e.u 2-4jots  Yes tang<15 1208 4568
GMSB (7 NLSP) 127 0-2jots  Yos 20 7 1.4 Tev tang »18 ATULAS-CONF-2013-026
GGM (bino NLSP) 27 . Yes 48 mii; )50 Gev 12090753
GGM (wing NLSP) Tepusy ’ Yes 48 mit:)>50 GeV ATLAS-CONF-2012-144
GGM (higgsino-bino NLSP) Y 16 Yos 48 miv:)>220 GoV 1211.1167
GGM (hggsino NLSP) 2e.u(Z) 03jets Yes 58 e H)y>200 GeV ATLAS-CONF-2012-152
Gravitino LSP 0 mono-jet  Yes 105 mg)>10* eV ATLAS-CONF-2012-147
- LY . Ll l - nvo . ATE A S M‘3 x,‘
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fn hlli' 013048
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geligsle I en. S uar I’O UC lon : < e
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B g r,mneavy f—2t; 205 t mik3 )0 GeV ATLAS-CONF-2013-024
™~ hin b ety 0 mono- Mc 1ag Yes 203 t 90-200 GeV m(, (i} ) <85 GaV ATLAS-CONF-2013.068
rmlna!ura! GMSB) 2e.ul(Z) 16 Yos 20.7 % 500 GeV M) > 150 GeV ATLAS-CONF-2013-025
Lty G- +2Z e.u(2) 16 Yes 207 |G 271-520 GeV m(E, Jem(T} )+ 180 GaV ATLAS-CONF-2013-025
i‘ uil w, (X3 2e, " o w.s 20.3 |1 85315 GeV miis ..uc,ea ATLAS-CONF-2013-049
T s x, (V) 2e 20.3 T5350GeY \ S imdEs Jemits ) ATLAS-CONF-2013-040
;g ;l‘. ‘l ”l(fl) "\l(‘;umﬂ’;]l &TlASCONF 2003028
. Chargino/Neutralino : <300GeV e, | A
6 tﬁ - Wi %z!:{ 5 plons decoupled | ATLAS-CONF-2013-035
Ui WE hYY 1 il L4 285 GgV =, splons decoupied | ATLAS-CONF-2013.093
Direct ¥, ) prod., longdived 7 Disapp. trk 1 jet Yes 203 | 270 GeV (k] () )= 160 MoV, r(¥] ) =02 ns ATLAS-CONF-2013-069
Stable, stopped £ R-hadron 0 15jets  Yes 229 |8 832 GeV M43 )=100 GeV, 10 ss<r(g)<1000 s ATLAS-CONF-2013-057
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aq. iy sqau (RPV) 1 . Gspl. vix ‘ : 203 1.0 TeV 1.5 <cr<156 mm, BRL)1, m(T})«108 GoV | ATLAS-CONF-2013-002
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Ui X1 0 =W X —rry,, erv, 3<'u~r Yes 20.7 , miT3 ) >80 GV, A, >0 ATLAS-CONF 2013038
gﬂoqq 0 6-7 jets . 203 '] 916 GeV uu.z,-smm-uu 0% ATLAS-CONF-2013-091
F-tit, fy-obs 2e.u(SS) 03b Yes 207 |& 880 GeV ATLAS-CONF-2013-007
Scalar gluon pair, sgluon—gg 0 4 jots . 46 ingd. limat from 1110 2693 1210 4826
Scalar gluon pair, sghuon-+t¢ 2e, u (SS) 16 Yes 143 ATLAS-CONF-2013-051
WIMP imeraction (DS, Dirac y) mono-jet Yes 105 my )<B80 GeV, kit 01<637 GeV for D8 ATLAS-CONF-2012-147
A l A A A A A A A
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Prospects of LHC upgrades

2013 2015 2018 2020 2022
Vs =13 — 14TeV Vs = 14TeV Vs = 14TeV
el i e e el
/ Ldt = 100fb~ 1 / Ldt = 300fb 1 / Ldt = 3000fb—*

The 14TeV run (Run 2) will start 2015.
Two other shutdowns after Run-2 are scheduled

Luminosity improvements will be achieved

To discover new physics beyond the SM
To measure the Higgs property precisely



Conclusion

LHC-Run | ends with great success.

- SM physics has been precisely measured and understood.

- A Higgs-like resonance at 125.5GeV has been discovered.
— All measured properties are compatible with SM Higgs boson, so far

- The large area of the new physics parameter space has been excluded.

Nagoya-ATLAS group contributes greatly to :
- detector installation/commissioning/operation
- physics analysis (in particular top quark physics)

Enlarge our group activity, towards 14 TeV LHC-Run !!



End
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LHC-ATLAS Run

LHC has performed very well

» Peak luminosity : 7.7 x 1033 cm=2 s
» Delivered luminosity to ATLAS ~29 fb-!

ATLAS collects good quality of data 95%
of the time

For physics analysis presented here, we use

c=bth=lcollectedin 200 )=/ =7 T\
» ~21fb! collected in 2012 /s =8 TeV

With increase of the luminosity, pile-up
becomes higher.

Typically, we must reconstruct ~20 vertices
within the space of ~5 cm (=p-beam length)
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Detec:tor Performance
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CMS Preliminary \s=7TeV,L<51fb" {s=8TeV.L<19.61b"

i i ¢ SMHiggs ® Fermiophobic [ Bkg. only




@ATLAS

EXPERIMENT
http://atlas.ch

Run: 204769
Event: 71902630
Date: 2012-06-10
Time: 13:24:31 CEST




ATLAS
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Run: 209074

Event: 29487501

2012-08-23
15:06:35 UTC




Physics towards Higgs dlscovery
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Physics towards Higgs discovery

_top quark pair production

o . cross-sction
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Physics towards Higgs discovery
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Loop induced couplings (KgV.S.K y)
arXiv:1307.1427

Prove the BSM contributions in the loop of gg—H and H—>7r r

We assume
Couplings of the known particles to the Higgs boson have SM strength
T Sy e N e et el |
New particles do not contribute to the Higgs boson width ['H
NS LE L A A AL BN BLELALEL BLELALEL BLELRLE =
Kg ,, ATLAS + SM =
, - \s=7TeV|Ldt=4.6-4.81b" x Best fit E
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1.4 = e
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LHCTDSUSY R
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Inclusive search
ATLAS-CONF-2013-047

High pT jets (up to 6 jets) + O lepton + ErMiss>160GeV

Squark-gluino-neutralino model  SiMplified phenomenological MSSM
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“Natural” SUSY

To stabilize the Higgs mass
- 3rd generation squark

- Higgsino(chargino/neutralino) -

direct stop

A Natural \pcch”um_ t‘
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From slide by Lawrence Hall



Direct stop pair production

In case of stop is light
GOE il = len > il
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Direct chargino/neutralino production

Light chargino and neutralino Wi = TG

3 lepton + Ermiss
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New physics search summary

ATLAS Exotics Searches* - 95% CL Lower Limits (Status: May 2013)

Large ED (ADD) : monojet + £, . T Adol(a;:é)' l ot
Large ED (ADD) : monophoton +E, . M (6=2) S
2 Large ED (ADD) : diphoton & dilepton, m._ ,, M, (HLZ =3, NLO) AT_L.A
S UED : diphoton + E; Compact. scale R Preliminary
Z S'/Z, ED : dilepton, m, M, ~R’
D RS1 : dilepton, m, Graviton mass (k/M,, = 0.1)
% RS1: WW resonance, m, , Graviton mass (k/My, = 0.1) p
® IBulk RS :2Z retsonance, my aviton mass (k/M,, = 1.0) Lat=(1-20)fo
= RS g — tt (BR=0.925) : tt — |+jets, m g, mass N
] ADD BH M., /M,=3) : SS dimuon, N, ,," Mo (556) fs=7.8TeV
ADD BH (AJ,H/ »=3) : leptons + jets Lp M, (5=6)
Quantum black hole : dijet, Fl(m, M, (6=6)
qqQQqq contact interaction - z(m ) ; A
O qqll Cl : ee &y, m A (constructive int.)
uutt CI : SS dilepton + jets + E, - _ A(C=1)
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g Scalar LQ pair (f=1) : kin. vars. in upjj, uvjj |es10m™ 7 vev (12033172) 635Gev 2™ @bn. LQ mass
Scalar LQ pair (B=1) : kin. vars. in ttjj, Tvjj] |t=47m" 7 Tev [1303.0528) 5M4Gev 3" genlQ mass
, - -t n.-uo‘.rm% 856 Gev I mé
= g 4th generation b’ —?Sgeé:leerpatg%n* ]‘e(‘;)"?t::v': Le143 " 8 TeV 2051 720Gev D' rBass
23 Vector-like quark : TT— Ht+X [Leid3misteviariAsconeonom)  780Gev. T hass (isospin doublet)
i Vector-like quark : CC.m_ VLQ mass (charge -1/3, coupling x_, = v/m,)
_ Excited quarks : y-jet resonance, m q° Mass
S E Excited quarks : dijet resonanoe.?ﬁ: dTeV. Q" mass
Lﬁ D Excited b quark : W-t resonance, m,,, mass (left-handed coupling)
Excited leptons : |-y resonance, m_ T 1* mass (A = m(I*))
Techni-hadrons (LSTC) : dilepton, mm"; o, mass (mip Jo,) -m(x;) =M, )
Techni-hadrons (LSTC) : WZ resonance (i), m .. p_mass (m(p.) = m(x,) +m,,. m(a )= 1.1m(p.))
\ Major. neutr. (LRSM, no mixing) : 2-lep + jets N mass (m(W_) = 2 TeV)
2 Heavy lepton N° (type lll seesaw) : Z-| resonance, m,, N’ mass ([V | = 0.08S, |V | = 0.063, |V | = 0)
3 H (DY prod., BR(H_—ll)=1) : SS ee (). m H* mass (Ifinit at 398 GeV for uu)
Color octet scalar : dijet resonance, m, Scalar resonance mass
Multi-charged particles (DY prod.) : highly ionizing tracks mass (|jqff= 4e)
Magnetic monopoles (DY prod.) : highly ionizing tracks Ass |
L1 1 1111 L1111 | L1 11111 1 L1 1 1111

10" 1 10 10?
Mass scale [TeV]

*Only a selection of the avallable mass Nmils on new stales or phenomena shown



New physics search summary

Large ED (ADD) : monojet + £, .
Large ED (ADD) : monophoton +E, .
Large ED (ADD) : diphoton & dilepton, m,_ ,,
UED : diphoton + E, ...
S'/Z, ED : dilepton, m,
RS1 : dilepton, m,
RS1: WW resonance, m, ,
Bulk RS : ZZ resonance, m,
RS g — ti (BR=0.925) : tT = I+jets, m
ADD BH M,,, /M,=3) : SS dimuon, N,,, .1
ADD BH (him /M =3) : leptons + jets,Lp
Quantum black hole : dijet, Fl(m,
qqQqqq contact interaction - x(m )
qqll CI : ee&uu.n’)
uutt Cl : SS dilepton + jets + E
Z' (SSM)

Z' (SSM

Z' (leptophobic topcolor) : tt — 1+j.!
W' (SSM) .m, .
W' (- tq,g =1) m,
W'g (= tb, LRSM) :m _
Scalar LQ pair (#=1) : kin. vars. in eejj, evjj
Scalar LQ pair (f=1) : kin. vars. in upjj, uvijj
Scalar LQ pair (p=1) : kin. vars. in ttjj, T™vjj

h "y
4th generation : b'd' jsg%'}%'gt%%"é Sl:*‘%?:v::
Vector-like quark : TT— Ht+X
Vector-like quark : CC.m_
Excited quarks : y-jet resonance, m

Excited quarks : dijet resonance, ?5:
Excited b quark : W-t resonance, m,,,
Excited leptons : |-y resonance, m_

Techni-hadrons (LSTC) : dilepton, m_,.
Techni-hadrens (LSTC) : WZ resonance (i), mWz
Major. neutr. (LRSM, no mixing) : 2-lep + jets

Heavy lepton N* (type IlI seesaw) : Z-| resonance, m,,
H™ (DY prod., BR(H "—lI)=1) : SS ee (), m

Color octet scalar : dijet resonance, m,

Multi-charged particles (DY prod.) : highly ionizing tracks
Magnetic monopoles (DY prod.) : highly ionizing tracks

Extra dimensions

Cl

I . mess

New LQ V'

quarks

Excit.
ferm.

Other

ATLAS Exotics Searches* - 95% CL Lower Limits (Status: May 2013)

aviton mass (k/M,, =

L=4.7 o7, 7 TeV [1209.4445)
L=4.7 ", 7 TeV [1209.6503
[Le143 15", 8§ TeV [ATLAS CONF-2013.050)
Le10 ", 7 Tov [1112.4828)

184 Tev. W mass
s60Gev T gfh. LQ mass

Le10 ", 7 TeV [1203.3172) e35Gev 2" @bn. LQ mass

Led? b, 7 TeV [1303.0526) 54 Gev 3" gen . Q mass

Led 7", 7 Tev 858 Gev ' ma
(o143 0", Tov ATLAS CONF2013018) 780 Gev T Jhass (isospin doublet)
L=46 10", 7 TeV [ATLAS-CONF-2012-137) 112

Q" mass

|

N’ mass ([V | = 0.
H* mass (I

mass (|qjf= 4e)
ass

L 1 1111 | . | | —

M. (HLZ §=3, NLO)
Compact. scale R

Graviton mass (k/M,, = 0.1)
Graviton mass (k/M,, = 0.1)

255Tev. W' mass

VLQ mass (charge -1/3, coupling x_, = v/m,)

[Leazmtrrevisserasey)  srocev. W mass (left-handed coupling)
", 8 TeV [ATLAS CONF-2012-14 [ 22TV " mass (A = m(l*))

o, mass (mip o) -m(x;) =M )

mass (m(p_) = m(x;) +m,,.m(a_) = 1.1m(p_))
N mass (m(W_) = 2 TeV)

V| =0.063, |V | =0)

it at 398 GeV for uu)

Scalar resonance mass

IR | L

(6=2)
ATLAS

Preliminary

| TTTT
Mo

M, ~R"

1.0) ILdt =(1-20)fo"

fs=7,8TeV

A (constructive int.)

mass

llllll 1 | L1 111l

10"

1

*Only a selection of the avallable mass Nmils on new stales or phenomena shown
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Higgs prospects

ATLAS Simulation Preliminary
's = 14 TeV: |Ldt=300 o' ; [Ldt=3000 fb

H-pp

(comb.)

| l 1 I L

H—tt (VBF-like)

H— ZZ (comb.)

H— WW (comb.)

H— Zy (incl)

(comb.)

H-yy

1073

_lllll

| llllllll | Illlllll

| lllllll

I

1

L

T Ill
ATLAS Preliminary

I

— [Ldt=300 fb’
— [Ldt=3000 fb"

1

T l[lll

) l[lllll

W -
E
7

s = 14 TeV

—*r

1

e
—

I
|
| 117

=
Hell @

I o e v o o o v o od ™

| llllllll

| lllllll

1 lllllll

C 1 lllllll

10

107

m, [GeV]



Higgs prospects

ATLAS Simulation Preliminary
\'s = 14 TeV: [Ldt=300 b ; [Ldt=3000 fb"
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SUSY prospects

\s=14 TeV

IIIIIIHlllllllllllllllllllllllllllllllllllll

- 1 1 Ll , 1] L l' ' 1 L " J L] 1
5)\ TLAS Simulation Preliminary
=300 fb"' (<u>=60) 5¢ discovery

*+300 b’ (<u>=60) 95% CL exclusion
<u>=140) 50 discove

*+ 3000 fb™' (<u>=140) 95% CL exclusion

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