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ATLAS at the LHC -

Very successful running in
2011 (7 TeV) and 2012 (8
TeV)

Data taking efficiency in
2012: 93%, 96% of which is
used for physics

Peak luminosity 7-10*cm™s
Total data set

* 7TeV:4.8 b’

+ 8TeV:20.7 fb™

Main challenge: high pileup
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Multi- chargecl particles (DY prod. } highly ionizing tracks

Heavy le #&D" N* (type Il seesaw) : Z-l resonance, my,

Searches for new phenomena

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

Large ED (ADD) : monojet + £, .. M, (5=2)
Large ED (ADD) : monophoton + E, .. My (5=2) ATLAS
Large ED (ADD) : diphoton & dilepton, m,, ,, M (HLZ 5=3, NLO) L
UED : diphoton + £y .. Compact. scale R Freliminary
S'z, ED : dilepton, m, My ~ R
RS1 : dilepton, m, Graviton mass (k/Mg = 0.1)
RS1 : WW resonance, m, . Graviton mass (k/Mg = 0.1)
Bulk RS : ZZ resonance, m,, Graviton mass (k/Mp, = 1.0) J.Ldf =(1-20)f"
RS g — tf (BR=0.925) : tf — |+jets, m g, mass _
ADD BH {M,, /M,=3) : SS dimuon, N, .. Mo (5=6) fs=7,8TeV
ADD BH (M,,, /M_=3) : leptons + jets, 1.p M, (5=6)

Quantum black hole : dijet, F ( M, (G=6)

A

qqll Cl : ee & L, rﬁ

uutt Cl : S5 dilepton + jets + E A(C=1)

....................................................................... Z(SSM)m::T: e r T ot se R 7 e
Z'(SSM) :m_ |L=471b",7 TeV [1210.6604) 14Te¥ 7' mass
Z' (leptophobic topcolor) : tT — |+jets, m L=14.3 fb", § TeV [ATLAS-CONF-2013-052] 1.BTev 7' mass
W' (SEM) : i‘i‘iT,_,JH L=4.7 1", T TeV [1209.4446) 255Tev W' mass
Wi—=tgq,g=1):m i [L=AT b7 7 TeV [1209.6503) 430 GeV_ W' mass
__________________________________________________________ Wi (= tb, LRSM)=m, - 142143 17 8 Tev [ATLAS CONF-2013.050] 184Tev W' mass
Scalar LQ pair (5=1) : kin. vars. in egjj, r-,-vu L=1.0 1", 7 TeV [1112.4828) e60Gev T gen. LQ mass
Scalar LQ pair (5=1) : kin. vars. in ppjj, uvjj |t=to™ 7 Tev [1203.3172) e85 Gev 2™ gen. LQ mass
____________________ Scalar LA pair (B=1) : Kin. vars. in Tzj, tvjj |t=47 " 7 TV [1303.0526) s34Gav 3" gen. LQ mass
4" generation : 1't— WbWb |[L=47 " 7 Tev [1210.5458) 656 Gev ' mass
4th generation : b'b' — 5 d"E‘F’tU“ + l"-‘tS + E e [LZ13 16", 8 TeV JATLAS CONF-2013.051] 720 GeV | b' mass
L=14.3 fb" 8 TeV JATLAS-CONF-2013.018] 790 Gay_ T mass (isospin doublet)
L=46 b, 7 TeV [ATLAS-CONF-2012-137] 1427ev VLA mass (charge -1/3, coupling x ; = v/m,)

q* mass

q"* mass

b* mass {left-handed coupling)

I* mass (A = m{l*))

Pl mass (m(pJa) -mie) = M)

p, mass (m{p ) =mir;} + m,,. m(a )= 1.1m{p.))
N mass {miwn} 2 TeV)

N*mass (V| = 0.055, |V | = 0.063, |V | =

H:* mass (limit at 398 GeV for ].l.j.l}

Scalar resonance mass

- - b
Excited quarks : dl]El rescrnance. s

Excited b quark : W-t resonance, m,,,

Excited leptons : l-y resonance, mhr

Techni-hadrons (LSTC) : dilepton, m
Techni-hadrons {(LSTC) : WZ resonance (I}, m

Major. neutr. (LRSM, no mixing) : 2-lep + jets

eeiuu

DY prod., BR{Hﬂ—)II] 1): 85 ee {uu), m
Color octet scalar : dijet resonance, m;
mass {|q| = 4e)

TBSS
L 111 ] ] IIIIII| ] ] L1

A {constructive int.)

10" 1 10

10°

Mass scale [TeV]

*Only a selection of the available mass limits on new stales or phenomena shown
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Scalars we didn't find

If you believe in SUSY <5% of the elementary
scalars are found

SUSY searches going on with full intensity
Standard inclusive searches continuing
New developments:

» searches using heavy flavour, e.g. g—tt

+ searches for direct production of heavy squarks
(naturalness)

+ searches for electroweak production
+ searches for R-parity violating SUSY

Scalars 2013 Klaus Moniqg - ATLAS results



ATLAS SUSY Searches* - 95% CL Lower Limits

ATLAS Preliminary

Status: SUSY 2013 [L£dt=(46-229)for 5=7,8TeV
Model e T,y Jets ET™ [Ldt[] Mass limit Reference
MSUGRA/CMSSM 0 2-6jets Yes 203 |@&8 1.7TeV m(@=m(@) ATLAS-CONF-2013-047
MSUGRA/CMSSM 1epu 3-6jets Yes 203 |[& 1.2 TeV any m(q) ATLAS-CONF-2013-062
w»  MSUGRA/CMSSM 0 7-10jets  Yes 203 |& 1.1 Tev any m(g) 1308.1841
S 3, aﬁq)?‘l’ 0 26jets  Yes 203 |§ 740 GeV mu??):o GeV ATLAS-CONF-2013-047
S sz, g—)qq/\/l 0 2-6jets  Yes 20.3 g 1.3 TeV m(E?)=0 GeV ATLAS-CONF-2013-047
S 22 Eoqgti—qqW X‘{ 1eu 3-6jets  Yes 20.3 g 1.18 TeV m(¥3)<200 GeV, m(¥*)=0.5(m(¥)+m(z)) ATLAS-CONF-2013-062
@« g, g—>gq(t’€/t’v/w))(1 2epu 0-3 jets - 203 |& 1.12 TeV m(¥9)=0GeV ATLAS-CONF-2013-089
Q®  GMSB (/NLSP) 2epu 2-4jets  Yes 4.7 tang<15 1208.4688
K7 GMSB (£ NLSP) 127 0-2jets  Yes 20.7 tang >18 ATLAS-CONF-2013-026
S GGM (bino NLSP) 2y - Yes 48 m()>50 GeV 12090753
£ GGM (wino NLSP) leu+y - Yes 4.8 m(E1)>50 GeV ATLAS-CONF-2012-144
GGM (higgsino-bino NLSP) Y 1b Yes 4.8 m(¥?)>220 GeV 1211.1167
GGM (higgsino NLSP) 2e,u(Z) 03jets Yes 5.8 m(H)>200 GeV ATLAS-CONF-2012-152
Gravitino LSP 0 mono-jet  Yes 10.5 m(g)>10~* eV ATLAS-CONF-2012-147
g S E—bb¥ 0 3b Yes  20.1 g 1.2 TeV m(¥7)<600 GeV ATLAS-CONF-2013-061
c,‘é’ E—tEl 0 7-10jets  Yes 203 |8 1.1 TeV m(¥?) <350 GeV 1308.1841
T g—)tb\’l 0-1eu 3b Yes 20.1 g 1.34 TeV m(¥9)<400 GeV ATLAS-CONF-2013-061
S 0-1 e, 3b  Yes 204 |E& 1.3 TeV m(P%)<300 GeV ATLAS-CONF-2013-061
biby, b].*)b)(l 2b Yes  20.1 b1 100-620 GeV m(E9)<90 GeV 1308.2631
nc b1b1, by >tk 2e,u(SS) 0-3b Yes 20.7 by 275-430 GeV mm) -2 m(¥?) ATLAS-CONF-2013-007
<.9 % (ight), f—blT 1-2epu 1-2b Yes 47 | & 11 m(¥9)=55 GeV 1208.4305, 1209.2102
s S Hilight), t1_>be1 2e,p 0-2jets  Yes 20.3 3] 130-220 GeV m(E?) =m(#)-m(W)-50 GeV, m(f;)<<m(¥;) | ATLAS-CONF-2013-048
88  hi(medium), {-tk) 2eu 2jets  Yes 203 |[& 225-525 GeV m(EY)=0 GeV ATLAS-CONF-2013-065
c 5 hii(medium), f— bty 0 2b Yes  20.1 2 150-580 GeV m(¥})<200 GeV, m(¥})-m(t?)=5 GeV 1308.2631
55 i E(heavy), hiott 1eu 1b Yes 207 |& 200-610 GeV m(¥9)=0 Gev ATLAS-CONF-2013-037
s O Hhii(heavy), f >t 0 2b Yes 205 |& 320-660 GeV m(¥3)=0 GeV ATLAS-CONF-2013-024
»D tt,h ki 0  mono-jet/c-tag Yes 20.3 3 90-200 GeV m(% ) m(¥})<85 GeV ATLAS-CONF-2013-068
# F1(natural GMSB) 2e,u(2) 1b Yes 20.7 i 500 GeV m(¥?)>150 GeV ATLAS-CONF-2013-025
bb, bt +Z e u(2) 1b Yes 207 |t 271-520 GeV m(#)=m(¥?)+180 GeV ATLAS-CONF-2013-025
1 Ré’L e 2eu 0 Yes 203 i 85-315 GeV mm) 0GeV ATLAS-CONF-2013-049
) )(J!_Xl X b () 2epu 0 Yes 203 )gi 125-450 GeV mm) =0 GeV, m(Z, #)=0.5(m (¥} )+m(¥})) ATLAS-CONF-2013-049
= 0 /?1 X7, %] —tv(79) 27 - Yes 207 |iF 180-330 GeV mm) =0 GeV, m(7, 7)=0. 5(m(¥;)+m(t3)) ATLAS-CONF-2013-028
w3 X1X — 0l t’(vv) e E(v) 3epu 0 Yes 207 | &%) 600 GeV m¥})=m(¥3), m(¥3)=0, m(Z, #)=0.5(m(¥; )+m(¥3)) ATLAS-CONF-2013-035
X1X —>WI ZX& 3eu 0 Yes  20.7 )?f,ij 315 GeV m(E;)= M m(¥9)=0, sleptons decoupled | ATLAS-CONF-2013-035
XiXs—>WIhi] lenu 2b Yes 20.3 XX, 285 GeV m(¥F)=m(¥3), m(¥?)=0, sleptons decoupled | ATLAS-CONF-2013-093
B ©  Direct ¥ i1 prod., long-lived ¥7  Disapp. trk 1 jet Yes 203 |& 270 GeV m(F;)-m(¥3)=160 MeV, 7(¥;)=0.2 ns ATLAS-CONF-2013-069
= % Stable, stopped g g R-hadron 0 1-5jets  Yes 22.9 g 832 GeV m(¥9)=100 GeV, 10 us<7(&)<1000 s ATLAS-CONF-2013-057
ST GMSB, stable 7, 11 —7(2, ji)+t(e, u) 1- 2u - - 15.9 10<tans<50 ATLAS-CONF-2013-058
s§8 GMSB, 9y & long-lived 2 - Yes 47 0.4<7(B)<2 ns 1304.6310
=1 4, X3 —qqu (RPV) 1u, dlspl- vix - - 203 |a 1.0 TeV 1.5 <cr<156 mm, BR(u)=1, m({})=108 GeV | ATLAS-CONF-2013-092
LFV pp—y: + X, V:—e +pu 2en - - 4.6 A%,,=0.10, 113,=0.05 1212.1272
LFV pp—¥, + X, ¥r—e(u) + 1 leu+t - - 4.6 A31,=0.10, A3(2)33=0.05 1212.1272
> B|I|near RPV CMSSM len 7 jets Yes 4.7 m(g)=m(g), ct.sp<1 mm ATLAS-CONF-2012-140
& wy ,X+—>WX1,X1—>eeV#, euve 4ep - Yes  20.7 760 GeV mu?l)>soo GeV, A121>0 ATLAS-CONF-2013-036
XX, X - WIS, B 119, er9, Beu+T - Yes 207 |X 350 GeV m(X1)>80 GeV, A133>0 ATLAS-CONF-2013-036
£g—qqq 0 6-7 jets - 203 |g& 916 GeV BR(t)=BR(b)=BR(c)=0% ATLAS-CONF-2013-091
g—thit, ti—bs 2e,u(SS) 03b Yes 207 | & 880 GeV ATLAS-CONF-2013-007
e Scalar gluon pair, sgluon—qg 0 4 jets - 4.6 incl. limit from 1110.2693 1210.4826
_‘1:-‘ Scalar gluon pair, sgluon—tt 2 e,u(SS) 1b Yes 14.3 ATLAS-CONF-2013-051
‘6 WIMP interaction (D5, Dirac y) 0 mono-jet  Yes 10.5 m(x)<80 GeV, limit of<687 GeV for D8 ATLAS-CONF-2012-147
M| L L L P R T
\/5 =8TeV 1 0_1 1
full data Mass scale [TeV]

*Only a selection of the available mass limits on new states or phenomena is shown. All limits quoted are observed minus 1o theoretical signal cross section uncertainty.
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O-lepton, 2-6 jets

ATLAS-CONF-2013-047
O-lepton, 7-10 jets

arXiv: 1308.1841

0-1 lepton, 3 b-jets
ATLAS-CONF-2013-061

1-lepton + jets + MET
ATLAS-CONF-2013-062

1-2 taus + jets + MET
ATLAS-CONF-2013-026

2-SS-leptons, 0 - = 3 b-jets
ATLAS-CONF-2013-007
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o Gluino limit at large m_from 0-1I+3b-jet analysis

@ Squark limit from untagged O-lepton analysis
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Searches for direct stop production

The solution of the hierarchy problem requires light stops
Most other superpartners are allowed to be heavy

Dedicated program for stop and sbottom searches going on

Maximum stop exclusion of 680 GeV, but can be significantly

lower depending on mass and mixing parameters

t,t, production Status: SUSY 2013
11
;‘ |ll||||||||||l|||l||""I"lIIIIIIIII|IIIIIIIII|IIII|IIII|
[ _q B
() 600 - ATLAS Preliminary Ly=20-21fb"s=8TeV L, =47 1s=7 TeV
(D B = oL, ?1at)22 OL ATLAS-CONF-2013-024 OL [1208.1447] T
R - ~ A
o — | = Observed limits — 1L, - t’fa 1L ATLAS-CONF-2013-037 1L [1208.2590]
1 | = oLttt %, 2L ATLAS-CONF-2013-065 2L [1209.4186)
E 500 | === Expected limits 2L iow b;”(? N 2L ATLAS-CONF-2013-048 - |
B 0L, mono-jet/c-tag,t,— ¢ % 0L mono-jet/c-tag, CONF-2013-068
| All limits at 95% CL OL, My =M+ 5 GeV OL 1308.2631 - .
. oLt b%;‘ m,. = 106 GeV - 21 [1208.4305], 1-2L [1209.2102] |
- CDF 2.6 fb™ [1203.4171] 1L, 5 - bjﬁ, m_ =150 GeV 1L CONF-2013-037, OL 1308.2631 -
400 — 2L, t > bif, mli =m; - 10 GeV 2L ATLAS-CONF-2013-048 - —
| == 12, i N b%f. n%x, =2x m 1L CONF-2013-037, 2L CONF-2013-048  1-2L [1209.2102]

tock /T WbE, /T tF,

300 |

200 |

100 [

200 300 400 500 600 200 300 400 500 600 700
S m; [GeV]
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m(z;) [GeV]

Electroweak production

@ Searches for electroweak production give chargino mass limits
up to 610 GeV

@ The limit on sleptons is ~230 GeV for right-handed sleptons
increasing to 330 GeV for I-r mass degenerate

@ These limits are only valid for a relatively large mass difference
(~100 GeV) between the NLSP and the neutralino

@ Stable staus (GMSB) are excluded up to 300 GeV

atlas Conf—201 3 049 ATLAS Preliminary L =20.3-20.7fb",15=8 TeV Status: SUSY 2013

S . =100 - atlasconf2013058
(o) |o— pp%x X via T |/ V, 3€/|, AtLas-ConF-2013-035 - Expected limits C H :; H
PN c o - i
250 ATLAS Prellmlnary R X X — %’ 450 -—— pp—)xwx‘, IL/ , 2@/, ATLAS-CONF-2013-049 —— Observed limits (O] 90_—
J- Ldt=20.3 fb \s=8 TeV ] IS E — pp—)f(‘i)zg, via ?L/ Vi, 2T, ATLAS-CONF-2013-028 I; E
- : Observed limit (+1 USV) 400 :_ pp—)f'f(' 2T/ V. 21, ATLAS-CONF-2013-028 8 80 -
200 — _____ Expected limit (+ ¢ ;Dry ; 350 :_— ppﬁx X via WZ, 3e/p, atLas-coNF-2013-035 ) E C
: LEP @i i, ex xcluded : C pp%’i:’io a Wh, e/ubb, atLas-conr-2013.003_, > - 70:_ _
[ Allimits at 95% CL i 300 = ™1+ 9 u_,) E
C /' B Eov » 60 — Observed Limit
150 — — E C
S : 250 F 3 50E ™ 4
,g\\// / 200 C IE F —— Expected Limit
100 7—// — = e = ' 40 :_ "‘H —--- 210, 5
i . o et A ' E W 7
i N 1 0 \ : 30  Excluded \ | E
R 100 : 1 E \ 14 |
] P A 20 E B | i
ity A E Wy 7
50 C A ]
P 10F TN 3
oL L1 L1 L .|-""‘ fia oo b by 0 a IR S lotad 1L = L b = L E | | | \\‘. “--l | | 3
100 150 200 250 300 350 100 200 300 400 500 600 O L1 L1 ] Loy TR T | 11

200 250 300 350 400 450 ]
T, mass [GeV]

m(l) [GeV] my: (=m3) [GeV]
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The scalar we found

o :

Q. | _

= 1OF ATLAS 2011-12 \s = 7 8TeV =

O L v N ]

@)

— T—V\ —

o2 B -

= 30 -

41 ]

= -

6l i

10° || . -

8| |

10 B “ 10 110 115 120 125 130 13::') 140 145 150 7

I . 6(5 —

i —— Observed  f---7 Expected Signal£ 16 |

10-10 - L L N a1 N N N N ] M N P S N R S T T R ]
110 150 200 300 400 500

my, [GeV]

@ All modes apart from H—tt analyses use the full statistics
@ Coupling studies using bosonic modes recently published

@ The bosonic modes are also used for spin/CP
Scalars 2013 Klaus Moniqg - ATLAS results 12



H—y

@ High granularity in LAr EM s Pl TTTATLAS Smutaton ]

. 012~ —— Maxxp? Preliminary
calorimeter allows for mass oA o Gt ooty
.= my=125GeV 1

resolution independent of

\s =8 TeV

1/N dN/dm,, / 0.5 G

primary vertex (and pile-up) ZZZ: E
and suppresses reducible o E
yj-background to 25% level F E

ET~ 32 GeV ET~ 21 GeV 0 B

IIIIIIIIIIIIIIIII
116 118 120 122 124 126

IIIII o
128 130 132 134

myy [GeV]
— ggF ®mVBF WH mZH ttH
| ATLAS Simulation H—yy
e 1= —
@ Categorisation according to =ik —
conversion status, p_, com. s, [ —

T Conv. rest mgr:l::m B _-
additional jets/leptons e g mas ot 15 [ —
iIncreases sensitivity and - e —
separates production modes ot L

10 20 30 40 50 60 '79' 80 'QQ' 100
Scalars 2013 Klaus Monlg - signal composition (%)
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H—yy (ii
@ ATLAS sees 7.40

signal significance
(4.30 exp.)

@ This establishes the
Higgs in a single
channel

@ The p-values for all
production modes are
slightly high (but
compatible with unity)

arxiv:1307.1427

=155 =+ 0.23(stat)
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+ 0.15(theo)

> — j—
(0] L ]
o - —
R o e Data2011+2012 -
=~ L SM Higgs boson mH=126.8 GeV (fit) _|
*2 O egy  meeesees Bkg (4th order polynomial) ]
g 6000 {— ]
w - ey, H-yy ]
4000— —
T Vs=7Tev ILdt =4.81b" ]
2000|— -
C Vs=8TeV ILdt =2071b" 7
o 500 = : : : —
S 400 3
b 300E- 3
2 200~ -
~ E ++J.+ 4 +1¢1+H+ e
2 -100§+ t ! + K] é
o -200
Rkt 100 10 120 30 740 150 160
m,, [GeV]
: L ! T T T T | |||||||| I LI I T T T
u - - : — Total 3
VH - H ]
E — Stat 3
- — Syst ]
— H—t——H ]
Hygr :
5 Is=7TeV [Ldt=4.8 "
n - i H=—H -
ggH+tH : is=8TeV [Ldt=20.7fb" ]
+  0.15 (Syst) - Amas E
m - . H=—H 2011-2012 -
C l | | my - 126.8 GIeV
0 1 2 3 4 5 6
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Differential cross section

atlas-conf-2013-072

The clear signal in H—yy allows the measurement of a
differential cross section

The analysis is done inclusively and dominated by ggF

Results are presented at the particle level

There is good agreement with the prediction P(x*)>0.3

12_III|III|III|III|III|III|III_

S §' | | |
3 - ATLAS Preliminary -4~ data syst. unc. 1 I - ATLAS Preliminary —- data syst. unc. ]
.,3; § 9gg—H NLO+PS (Pownec+Pv8) + XH  —| g 30_— § gg—>H NLO+PS (Powrea+Pvs) + XH
Ql— .V/A 99— H+1j NLO+PS (MiNLO HJ+PY8) + XH - 25j % 9g—H+1j NLO+PS (MinLo HJ+Pv8) + XH ]
° ==+ XH = VBF + VH + {tH ] --- XH = VBF + VH + tIH
z i ]
.'8 H—yy, {s=8TeV | 20 Hoyy, {s=8TeV
_[L dt=203f" 1 Ldt—203f" 1
- 15 I —]
=
10F .
L T
o 0= ----------- | I oo
g 2 |
3 £ 4| Uncertainties from MCFM
o]
° 2 o l
5 o
o T
<
0 1 1 1 | | 1 | | | 1 | | | 1 | | 1 |
0 20 40 60 80 100 120 140 0
Particle level ijet1 [GeV] 0 2 23
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H—ZZ—4l

Almost background free
signal, bg mainly
iIrreducible pp—ZZ

Clear signal, consistent
with SM for Z—4]

Signal significance 6.60
(4.40 exp.)

u=1.5£0.4 consistent with
SM prediction

Events/5 GeV

40

20

15

10

arxiv:1307.1427

e Data2011+ 2012
_ [ SM Higgs Boson
u m,=124.3 GeV (fit)

— 77/ Syst.Unc.

NN
BN N

,_‘_II_L.IlIIIIIII.II

100 150
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ATLAS
H—ZZ"—4l

{s=7TeV JLdt=46 "
{s=8TeV [Ldt=207fb"
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H—-WW-—-2|2v

2 neutrinos — no mass peak—
need well understood background

SM WW background can be
suppressed by angular correlations
of leptons

Analysis separated in jet multiplicity

Sensitivity is highest for DF and 0O-
jets, but all jet bins and SF are also
considered

0 jets: bg. mainly WW
Significance 3.80 (3.60 exp.)

n=1.01 + 0.21(stat)

arxiv:1307.1427
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+  0.12(syst)
+ 0.19(theo)
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- Zly*

-- Bkg. subtracted data
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@ ggF H—bb completely buried
under QCD bg.

@ Can use lepton or high MET
signature from VH—Vbb instead

[ 0+1+2 lep., 2+3 jets, 2 tags
0.8 | Weighted by Higgs S/B

0.6 s

0.2 .

Weighted events after subtraction

@ Enhance signal/bg. by going to AN
boosted topology ~TB0 100 150 200 250
@ ATLAS finds low value of I L s S
u=0.2+0.5£0.4 caused in part by ¢ - s ecorer [l-zman
downward fluctuation in 2011 S o et ey e are’ /]
data = C B+ 10
o . S 8:* [J+2c -
? VZ_>Vbb Seen Wlth 50 E‘\g 6;_\TLAS CONF-2013-079 E
significance and consistent with  © - -
SM S E
atlas-conf-2013-079 05167157726 125 130 136 140 145 150
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H—o1t

Analysis still only on partial dataset
Split according to tT-decay modes: Ivvivv, hvlvv, hvhy
Categorisation according to jet-multiplicity, Tt-p_

Mass resolution profits from larger tt- p — anaIyS|s more

sensitive to VBF &
No conclusive signal yet: §
u=0.7+0.7 E
S
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Searches for rare modes

@ ATLAS searched for several rare modes

@ Limits (95% C.L. meas(exp. no Higgs)):
* ttH (H—yy): u<5.3(6.4)

Events / 30 GeV

* Hopup: u<9.8(8.2)

> H—)Zy: |J<182(135) ATLAS-CONF-2013-009
+ H—inv.: BR(H—inv)<65%(84%)
s t—cH: BR(t—cH)<0.83%(0.53%)

o ATLAS-CONF-2013-011
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The mass of the Higgs boson

@ The mass can be obtained in an (almost) model independent
way from the two high resolution channels H—yy and H—-ZZ

mpyg = 12554+ 0.2 + 0.6 GeV

@ Mass difference between the

% 7: ATLAS 1 —— Combined (stat+sys)
two modes: IR A e g S
A _ 2 3—|—O6 j: O 6G V 6__ — H—=Z27" - 4]
mH — J_ (0.7 . c E
@ This corresponds to 2.40 (1.5%

probability) FCERE N —— %
eI, SERE FA S W S S— 1o
arxiv:1307.1427 T T B T T S RRE BT

my [GeV]
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Spin and CP of the new boson

arxiv:1307.1432

From the observation of H—yy one knows that the new particle
cannot have J=1 (Landau Yang theorem)

In general J” can be measured from the decay angles
For J#0 also the production mode (gg, qq) mfluences the decay

I

angleS 025'_ + Data ATLAS

@ [l Background zz* Hos77*sal ]

H—)WW—)IVIV ;g.zoi_-Background Z+jets, 1 1

_ . i _J:=°_+ \s=7 TeV [Ldt=4.61" ]

+ several variables (¢ , m ) sensitive to 0 s8Tev fLdt=20710"]

JP, combined with BDT : |
H—ZZ—4l:

+ full final state sensitive to J” can be
reconstructed N ]
-1 -0.5 0 0.5 1

+ combined in BDT or with matrix element method BDT output

H—yy:
+ cos(0%) is sensitive to J, if J=0 no sensitivity to P
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Spin and CP (il

Hypotheses tested pair-wise with log likelihood ratio

0" excluded with 97.8% C.L. (CLs) wrt. to 0" (99.3% exp.)

For J=2 use minimal coupling, graviton inspired model
Using WW(ZZ) and yy complementarity J=2 model excluded

with >99.9% C.L. over full range!
ATLAS
%\ i\ T T T ‘ T T T T | T T T T ‘ T T T T ‘ T T T T | T T T I: H_)YY .Data
S ; ATLAS . ; \s=8TerLdt=20.7fb" .y
P 0.25_ . Data ] 77 al gsl_suegﬁ]eczegzy
; i H — ZZ — 4| _JP + ] Vs=7TeV [Ldt=4.61b" B:io 9
Q 0.0k \s=7TeV [Ldt=4.61b" =0 E \s=8TeVIEdt=20-7fb"
'c—;g "I Vs=8TeV [Ldt=20.7 b - JFP=0 EQYZﬂLd:;V,iZf“”eV
—_ 1—
2 0.15- i ] (\”l qgif T 1
C | 2 o< il
A ! — ©
0 i | 109
[ | | | .
0.051- | | ] o7
: I I 10-5_
71 L ..‘.-1“: L1 J/‘,LL—J R 7 106 ]
90 5 o0 5 10 15 0 25 50 75 100
q f (%)
e e ._..4-ATLAS a 23



H|ggS COUPIIngS iv:1307.1427

@ A single Higgs cross section is proportional to I'['/T" .

@ There is no model independent way to measure the Higgs
width and consequently the partial widths

@ Model independent measurements:

» measure cross sections and express results as y=oc__ /o_

+ from fits to different categories can get ratio of partial
widths of initial state

+ from ratio of different analyses can get ratio of partial
widths of final state

@ Any further interpretation needs model assumptions!
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Model independent results

@ p consistent with 1 in all modes ArLas o) Total uncertainty
o(sys
my, = 125.5 GeV + 16 + 26
' = o(theo + +
@ Combined: y=1.23+0.18 P
® VBF production established at "~" o] |
proauction established a co7foi :
—0a4| i\ " :
3 30' Myverivn — 1 1+0.9 : \\ :
. ATLAS _"EZ‘:‘)’ Total uncertainty Hogrt B S . :
s _ e :
m, = 125.5 GeV _G(t;’eo) + 15 onp g
1023 arXivi1307.1427 — t (1)2 :
H=my onl H— ZZ* — 4 ' 5
+0.33 |- 013 : 1 :
H= 1'55—0.28 o7 i | o :
Hos 72% s al iEE% arXiv§1307.1427 — iVBFJrVH _ //
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M = 1437035 *813 —— f L I L 1?
il ) 1 1 \ :
+0.20 arXivi1307.1427 . \ :
H— WW* - vy |02 ! 1 - :
OGN — H— WW* S iviv [[*°] :
Q= 0.99 o.08 |01 : - +2.0 R\ :
— S | —o7| T\ T :
Combined rotel arXivi1307.1427 1 NyBravH _92 O+2'2
Ry, 227, WW*+0 21 [Fo13 b Hograan — —77-1.01705) s : T
w= 1-33—0.18 ig}g 1 —— ~02 | " M | 19
. 04| | A
W,Z H— bb 0.5 || ———J——— ATLRSCONF-2013:079 Combined -03 \
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Preliminary o : ggF+ttH R A S : ;: : : : -
o s -1
\s=7TeV [Ldt=4.6-4.8 " -0.5 0 0.5 1 1.5 2 \s=7TeV JLC“ =46-481
\s=8TeV [Ldt = 13-20.7 fb" Signal strength () \s =8 TeV [Ldt=20.7 fb" uVBF+VH / UggFmH
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Further fits K

: : ATLAS Total uncertainty
Fit coupling scale factors «. m, = 1255 GeV ti5 +9
Fit some factors and set the | ___________________________________________ _____________________________________ | \\ /’/ ______
others the their SM expectation | .~ ™ ...

- L AR N VAN
If k. are fitted assume no new _|<vXr | | " .

. . KF \
direct Higgsdecays | | . = N
For fit of KV and KF assu Model: e S \\ ____________________

. . . FV : : \
new particles in loop couplings Y ‘ | |

- Model:

Fits: | o g Doy
+ Fermion and boson ez Kzz

couplings or their ratio .

g

(KF(=Kb=Kt=Kr'")’ KV(=KW= Z) Model:

. Kq»
# Custodial symmetry W/Z @ N
+ Loop couplings to g and
All fits agree with SM prediction |, s se45m Parameter value
\s = 8 TeV [Ldt = 20.7 fb" Combined H — vy, ZZ*, WW*
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Conclusions

ATLAS was running well in 2011/2012 and most
results contain already the full dataset

The new particle discovered on July 4, 2012 should
be discussed at SCALARS 20nn

All properties agree with the prediction for a

Standard Model Higgs boson with a typical precision
of 15%

Unfortunately no other scalars are found up to now
with exclusions up to the TeV scale

However we start running again 2015 with a factor
~1.75 larger energy and a correspondingly larger
search window, so there remains hope...

Scalars 2013 Klaus Moniqg - ATLAS results 27



	Slide 1
	Slide 2
	Slide 3
	Slide 4
	Slide 5
	Slide 6
	Slide 7
	Slide 8
	Slide 9
	Slide 10
	Slide 11
	Slide 12
	Slide 13
	Slide 14
	Slide 15
	Slide 16
	Slide 17
	Slide 18
	Slide 19
	Slide 20
	Slide 21
	Slide 22
	Slide 23
	Slide 24
	Slide 25
	Slide 26
	Slide 27

