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ATLAS Total uncertainty
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Inclusive search
ATLAS-CONF-2013-047

High pT jets (64X T) + O lepton + EtMiss>160GeV

— Squark-gluino-neutralino model  SiMplified phenomenological MSSM
1 >'2800_lII]IXT|lll[.IIIITIITIIII I L L
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“Natural” SUSY
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stop production from gluino
ATLAS-CONF-2013-0617% &

GluinolILHCTAERL TE S, stoplC(IARIETE B,
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Direct stop pair production
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Direct chargino/neutralino production
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ATLAS SUSY Searches* - 95% CL Lower Limits ATLAS Preliminary

Status: SUSY 2013 JLdt=(46-229)fb" V5=7,8TeV
Model ety Jets ET™ [Ldt/b) Mass limit Reference
L . L L ' v v L . L Al L L l L Al - v L L L
MSUGRA/CMSSM 0 26)ets  Yes 203 ai 1.7TeV maemii) ATLAS-CONF-2013-047
MSUGRA/CMSSM Tep 73~6 jots  Yes 203 |R - :.;?v z :::: AnAsg:afxnam
A 0. i .
?ﬁ?ﬁ?"w‘ g 2450 1:‘; g §o§ : 740 GeV miF1)=0 GeV ATLAS-CONF-2013-047
—qGty 0 26jots  ves 203 |& 1.3TeV mT3)=0 GoV ATLAS-CONF-2013-047
;: :-'::! : —qqW"'§ Tep 36jots Yes 203 |B 118 TeV M) <200 eV, m(T" =0 S(m(T] )em(})) ATLAS-CONF-2013-062
Z&. &—aqlll/tv] W)‘I 2ep  O3jets - 203 |® 1.12 TeV m’h‘ 0Gev Arus‘czg.u;ztsm
GMSB ({ NLSP) 2e.u 24 ms Yes 4.7 Wiw A i
GMSB (¢ NLSP) 152 r 0-2jots  Yes 20.; g 1.4 TeV 'l'\:_’:) . e
GGM (bino NLSP) Y - Yes 4. i) .
GGM (wing NLSP) Tepusy : Yes 48 vmg.bso GeV mA&c‘z(l):&:igtz-m
GGM (higgsino-bino NLSP) Y 16 Yos 48 @[,)>22000v P,
GGM (higgsino NLSP) 2e.u(Z) 03jets  Yes 58 m:M>2()3‘0'V T
Gravitino LSP 0 mono-jet  Yes 105 mE)>10 eV ATLAS-CONF-2012-
§-+bbi) 0 ab Yes 201 |& 1.2TeV mik})<600 GeV ATLAS-CONF-2013-061
:-zii 0 710@s  Yes 203 |R 1.1 TeV mii';) <350GoV 1308 1841
g—ozu? Oten 3b Yes 201 R 1.34 TeV mii}) <400 GeV ATLAS-CONF-2013-061
g-biti, Otep 3b Yes 2001 | 1.3Tev myF3)<300 GeV ATLAS-CONF-2013-061
by by, o.—om 0 2b Yes 2001 |6, 100-620 GeV m(F3)<90 GeV 1308 2631
2e.u(SS) 035b Yos 207 |b 275-430 GeV mE: Je2 m(i5) ATLAS-CONF-2013-007
bb,. By—sth e.u : 1 1208.4305, 1200 2102
n t.oqn) fy—ebi} 12e.p 1256 Yos 47 i 110167 GeV m.u,)-ssoov )
hh n-grm' fy - WoT) 1 2e.p O-2jets Yes 203 |§ 130-220 GeV MT3) =i 1 (W)-50 GeV. miE, )<em(i}) | ATLAS-CONF-2013-048
meadium), §;— 2e, 2 t 225-525 GeV mit3)e0 GeV ATLAS-CONF-2013-065
:: :::moow; ‘: —ogl; ; : 2’.: sz gg :1’ i: 150-580 GeV m.l’)-rZOOGoV Mt )i S GoV 1308 2631
oavy), & i 200-610 GeV ATLAS-CONF-2013-037
n heawy). i<} o s Y 208 ;' a.-:loc-v :5’:33: ATLAS-CONF-2013-024
f| t;meavy) ll—'l‘l ] 2b Yes 205 1 ) RABCONP- 05008
B, f—cty 0 monojetctagYes 203 |§ 90-200 GeV m(t, (i) <85 GeV
fi i (natural GMS8) 2e.ul2) 1b Yes 207 |& 500 GeV miis)> ~150 GeV :MSCG‘:::W
by - +2Z Je.ul2) 16 Yes 207 |& 271-520 GeV (e, Jemi(i ] )+ 180 GaV TLAS-CON 3025
Inlir, i-on, 2ep 0 Yes 203 |7 85-315 GeV mT3)0 Gev ATLAS-CONF-2013-049
:" Y1, 0y —=iv(¥) 2e.p 0 Yes 203 |X) 125-450 GeV M50 GoV, miZ, 7e0. Slm(l.).rmh)) ATLAS-CONF-2013-040
t1 tl \l ~Fv(r¥) 2r - Yos 207 il 180-330 GeV m.t,)-OOoV M{F, 7)=0.5(m(T; nm(!,n ATLAS-CONF-2013.028
.}.g_.?:y:&((“) i l(w) Sepu 0 Yes 207 E‘.ﬁ 600 GeV ] (i), mn.)..p mt(okaS(mul Jomiis ) ATLAS-CONF-2013-035
H GeV ¥l pemi¥ ¥ docoupled | ATLAS-CONF-2013-035
i 'adwg i Tom Y " 29 ﬁl’ — n;: m‘;‘:’" m‘;““;j' :::::mm ATLAS-CONF-2013.093
Wi AT Teu 2b Yos 203 1oy 285 GoV mik; hemit;), mik; )0,
i ngdivod ] Disapp. rk 1 203 | 270 GeV myF] pen(i]) =160 MoV, r(F])=0.2 ns ATLAS-CONF 2013060
m‘w';hm " 0 !-S‘:u v“: 229 |. 832 GeV mT3)=100 GeV, 10 ys<r($)<1000 s ATLAS-CONF-2013-057
o) . 10<targ <50 ATLAS-CONF-2013-058
fien iy (; h—-f(é ”!"(e ») '22” Yes ‘33 04::‘.’) 2ns 1304 6310
GMS 1y —yG, long lived ll 4 . < ‘ )
3§, 11 —qau (RPV) 1y, Gspl. vix . . 203 |4 1.5 <cr<156 mm, BRY)=1, m(i})=108GeV | ATLAS-CONF-2013-002
o 2 X 5. 2e i ) " Uy, %010, dy32+0.05 12121272
tFF\\;:z—o;- - z';-'-:(:)ﬂo r 1 G:l': r . . 4.: -"::‘0-'0- Ay (23 =0.05 12121272
Bilnear RPV cuséu "e-u 7 jets Yes 47 mG=m(§), cTizo<1 mm ATLAS-CONF-2012-140
Fy s, 03 =W K —eer,. euv, dep . Yos 207 miF3)>300 GaV, A3z, >0 ATLAS-CONF 2013036
S I Y R i ' ¥3)>80 GeV, 4,3, >0 ATLAS-CONF-2013-036
X 0 =W K —rri, erd, Jepuer . Yes 207 ?m:;.amm-aa'fc‘m AT Cone 01 o
B ) T e ATLAS CONF-2013.007
g1t ty—bs 2eu(SS) 03b Yos 20.7
Scalar gluon pair, sguon—qg 0 4 jots . 46 indd. lima from 1110 2593 12104826
i F-2013-051
Scalar gluon pair, sghuon-«¢¢ 2e,u(SS) 1b Yes 143 o . ATLAS-CON
WIMP interaction (05, Dirac y) 0 mono-jet  Yes 105 m{y)<B0 GoV, kenit o1<637GeV for D8 ATLAS-CONF-2012-147
Vi=8TeV
- full data Mass scale [TeV]

*Only a selection of the available mass limits on new slates or phenomena is shown. All limits quoted

are observed minus 1o theoretical signal cross section

uncertainty.
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ATLAS SUSY Searches* - 95% CL Lower Limits

ATLAS Preliminary

Ctaticr O IOV 2012 X )
Status: SUSY 2013 [£dt=(46-229)fb" Vs=7,8TeV
Model e T,y Jets ET [Ldt/b] Mass limit Reference
L . Ll L "' L L L L L Ll L L " Ll Ll . L . Ll L
MSUGRA/CMSSM 0 26jets  Yes 203 aR 1.7TeV m™aemg) ATLAS-CONF-2013-047
MSUGRA/CMSSM Te.u 3.6 jots Yos 20.3 ' 1.2 TeV ary m(§) ATLAS-CONF-2013-062
MSUGRA/CMSSM 0 710ets  Yes 203 l 1.1 TeV any m(3) 13081841
3§. §-qt; 0 26jets  Yes 20 3 740 GaV miF3)=0 GeV ATLAS-CONF-2013-047
&, §—qaly 0 26jots  Yes 3Tev miT5)0 GoV ATLAS-CONF-2013-047
28, &—'qu; —gqW* Nl, Tepu 36 jots Yes I TQV T3 ) <200 eV, mit " =0 S(m(i] Jemid)) ATLAS-CONF-2013-062
E&. B—aqlll/tv/w)t) 2ep  O3jets - n C u S I Ve e m(E3) =0 GeV ATLAS-CONF-2013-089
GMSB (¢ NLSP) 2e.u 2-4 jots Yes tang<15 1208 4688
GMSB (7 NLSP) 1.2¢ 0-2jots  Yes 20 7 14 r.v tang > 18 ATLAS-CONF-2013-026
GGM (bino NLSP) 2y ‘ Yes 48 it )>50 Gev 1209.0753
GGM (wino NLSP) Tepusy Yes 48 mi3)>50 GeV ATLAS-CONF-2012-144
GGM (higgsino-bino NLSP) y 16 Yos 48 it )>220 GoV 1211.1167
GGM (higgsino NLSP) 2e, u (Z) 03jets Yos 58 m H) > 200 GeV ATLAS-CONF-2012-152
Gravitino LSP mono-jet Yes 10.5 mig)>10* eV ATLAS-CONF-2012-147
S5 -bbi) Vavaxy ATLAS-CONF-2013-061
B gluino — =5 . squark : 1.3Te
® E—til) ATLAS-CONF-2013-061
& o E—-btt, ) PRI - 2 e 118 3 )< I Y ATLAS-CONF-2013.061
by by, qbil 2b Yes 20 | b, 100-620 GeV m(i})<90 GeV 1308 2631
by by, bl—o'h 2t.u (SS) 03b Yos 20.7 by 275-430 GeV mit: pe2 m(i}) ATLAS-CONF-2013-007
f mhghl) ty bl 12e.p 125 Yos 47 i. 110487 GaV m(¥3)=55 GaV 1208.4305, 12092102
f :,u.gm) 0 4|M>|',’ 2e.p 0-2iste  Vae 20.3 120928 A=V 5y oy (W50 GeV, miEy )<<mii) | ATLAS-CONF-2013-048
fy y (medum), §—eky 2e.u I~~~ ) GeV ATLAS-CONF-2013-065
f1 3 (medium), t,—obh 0 = --H- 200 GoV, m(t] )-mi; =S GoV 1308 2631
i f fy(heavy), © "‘x\ Teu Sq u a r e )Gc.l ATLAS-CONF-2013-037
r, r,meaw £ty 0 ATLAS-CONF-2013-024
'S,E r, r, fy «n, 0 mono-etciag Yes 203 i 90-200 GeV m(t ) mn.,- aSGav ATLAS-CONF 2013068
:, mna!ural GMSB) 2e.u(l) 1b Yos 207 |& 500 GeV mit3)>150 GeV ATLAS-CONF-2013-025
L, - +2Z Je.pul?) 16 Yes 207 |G 271-520 GeV Mt et} )+ 180 GaV ATLAS-CONF-2013-025
ILrlL ' 7k 2 e, u 203 | 85315 GeV M3 )0 GeV ATLAS-CONF 2013049
1 X Ay = 0r((7) S(m(ET Jemits ) ATLAS-CONF-2013-040
ig ‘.l \'_ ¥y —#v(r¥) 54n||,nmn;|| ATLAS-CONF-2013.028
W l,f‘é—-(lvlbl(n] W (W) a r | no eu ra I nO e 1 Sm(T] Jemii; ) ATLAS-CONF-2013-035
0 R— Wi Ziy 2 slepions decoupled | ATLAS-CONF-2013-035
i;i? .Wn.m, 1 e 203 XA 1 pem(t3). mik3)=0, sleplons dacoupled | ATLAS-CONF-2013.0983
Direct ¥, Vs prod., longdived t;  Disapp. trk 1jet Yes 203 i 270 GeV (k] bt )= 160 MoV, r(F])=02 ns ATLAS-CONF-2013-060
Stable, stopped g R-hadron 0 15jets  Yes 229 |8 832 GeV MT3)=100 GeV, 10 us<r(2)<1000 ATLAS-CONF-2013-057
GMSB, stable 7, ] —#(2, ji)sr(e, p) 12 " 15.9 10<tang<50 ATLAS-CONF-2013-058
GMSB 1} -y G, long-lived X} 2y 1304 6310
3§, ¥1-qaqu (RPV) 1 p. Gispl % 7|¢ T —C i, BR)=1, m(i])=108GeV | ATLAS-CONF-2013-092
LFV ppab, & X 5,0 4 p 2e.4 @1@ &EGGVN eV{ ! CK .05 1212.1272
LFV pp—s¥, + X, ¥, —e{u) + 1 Te s 5y ~0.05 12121272
a Bilnear RPV CMS$M Tepu 7 ;els mGy=m(§), cTy o<1 mm ATLAS-CONF-2012-140
@ «, '™ k, ﬂw” i‘—wvv c,n dep Vo-s 20 7 mi¥5)>300 GoV, 43, >0 ATLAS-CONF.2013.035
X 0 WL K ey, erv, 3epusr Yes 20.7 M) >80 GeV, A5y >0 ATLAS-CONF 2013036
£-99q 0 6-7 jets " 203 BA(2)=BR(b)=BRYc)=0% ATLAS-CONF-2013-091
Z-fit, ty~+bs 2eu(SS) 03b Yos 20.7 ATLAS-CONF-2013.007
Scalar gluon pair, sguon—gg 0 4 jots 46 ind. lima ¥om 1110 2693 1210 4826
Scalar gluon pair, sgluon -+ 2¢ 2e, p (SS) 1b6 Yes 143 ATLAS-CONF-2013-051
WIMP interaction (D5, Dirac y) mono-jet  Yes 10.5 m{y }<80 GoV, lenit o1<637 GeV for D8 ATLAS-CONF-2012-147
Vi=8TeV
full data Mass scale [TeV]
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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
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Lﬁ D Excited b quark : W-t resonance, m,,, mass (left-handed coupling)
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ATLAS Exotics Searches* - 95% CL Lower Limits (Status: May 2013)
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2@ g Vector-like quark : TT Ht+x .3 TeV [ATLAS CONF-2013.01 190 Gov_ T hass (isospin doublet)
Vector-like quark : CC,.m, n.-ucb n«vuw-an-sm 1427 VLQ mass (charge -1/3, coupling x_., = v/m,)
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G 2 Excited b quark : W-t resonance, m,,, 1.1 870 GeV mass (left-handed coupling)
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Color octet scalar : dijet resonance, m Scalar resonance mass
Multi-charged particles (DY prod.) : highly ionizing tracks mass (|qff= 4e)

Magnetic monopoles (DY prod.) : highly ionizing tracks L1111 e
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Higgs production & decay
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JP=0* v.s. O

Only H—ZZ*—4 lepton is used for this study
mi2, m34, and 5 angles are the input of the BDT
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H—ZZ*—4 lepton and H-WW—2¢ v ¢ v are sensitive for this study
- H—r r decay is forbidden (Landau-Yang theorem)
- For same reason, J=1 boson is produced only from quark-quark bar annihilation

H—Z/Z*—4 lepton : uses BDT from the inputs of mi2, m34, and 5 angles
H->WW-—ev u v : uses 2 stage of BDT from inputs of mr, Ads¢, mee¢, and pr¢*
- 1st classifier : Distinguish the signal from sum of the all backgrounds

- 2nd classifier : Distinguish the JP=0+ from JP=1+, 1-
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JP=0+* v.s. 2+ arXiv:1307.1432

-y vy, H>ZZ*—4 |lepton and H-WW—2¢ v £ v are sensitive for this study
—//*—4 |lepton : uses BDT from the inputs of mi2, ms3s4, and 5 angles

—-WW—ev u v : uses 2 stage of BDT from inputs of mr, Ad¢¢, mee, and pré#
H— 7 v . uses myy and decay angle |cos 8 *| in di-photon rest frame,
sinh (Ap7)| 2pppy
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|cos 6 *| distributions for the backgrounds is extracted from sideband of my »

| cos 0" | =

250 T e Bamasnass DB [ e
- ATLAS Hoy —F=0° Expected - ATLAS H— vy —F=2 Expected~

200} \s =8 TeV det=207tb * S=0"Data poob 15 = 8 TeV JLdt=2o.7fb" o J=2"Data

- Bkg. syst. uncertainty Bkg. syst. uncertamly 3
- | JP=0+ 180 o JP=2+ o
100F Jr = 100: +

50}
(ST
O | ' § 0

1111111111111111111111111111111111111

0 01 02 03 04 05 0.6 07 08 og 1 PN T I P I P P T
0 01 02 03 04 05 06 07 08 09 1

L

Events / 0.1
Events / 0.1

+

-4
-
[
[
L | MAETEEEERE R

-
-
-

|cos 67| .
|cos 6*|




)

p
an

CL, (J

Spin-Parity summary
JP=0- is excluded at 97.8% CL by ZZ— 4 lepton channel

arXiv:1307.1432

JP=1-is excluded at 99.97% CL by ZZ— 4 lepton and WW—ev u v channels
JP=1+is excluded at 99.7% CL by ZZ— 4 lepton and WW—ev u v channels

JP=2+is excluded at 99.9% CL by ZZ— 4 lepton, WW—ev u v, and r ¥ channels
- It can be produced via gluon-gluon or quark-quark bar annihilation
- 2+ is tested as a function of fqq = fraction of qg/gg produced signals

- fqq=4% at LO for 2+m minimal model
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Differential cross-section in H—>7r r

Fiducial differential cross-section as a function of
- 8 observables : ptrr, |yrr|, |cos0%*|, Njets, Pjj, ...,

- The distributions are unfolded to particle level
- Sensitive to PDF, radiative correction, relative rate of Higgs production, spin,...
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direct stop pair production
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direct stop pair production
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Direct chargino/neutralino production
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Natural SUSY
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