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SUSY @ LHC QATLAS

Y '1‘:531"2%’1‘%%"
aTev
= “ - Strong production: gluino pair, squark pair, gluino
Q10 protstedien . oo - with associated squark
osfinchusve ditotom ______ - Many possible decays => multiple search strategies:
8 - Interpretation of these in both specific
“f va susy-breaking scenarios:
107 w - mSUGRA (minimal Supergravity)
108 - NUHM (Non-Universal Higgs masses)
105 e . . - GMSB (Gauge Mediated Symmetry breaking)
Finchusivel | _ ... i s - GGM (General Gauge Mediation)
w - And generic scenarios:
- - Simplified Models
- 3_”5’-’—_~.—w—_-_—S_i,;g,;_tép;:éh;) ------- i . - phenomenological MSSM
01| 7" 7 T snglotoptechon =77
¥ What is important?
- Powerful discriminating variables
- Well-understood simulation
- Background under control
- Interpret results in multiple scenarios
00 a0 60 so o0 1200 1a00 1dbo
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INCLUSIVE SEARCHES AT ATLAS %L% :

2« and more...
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| 0 lepton, 2-6 jets, EtMiss arXiv: 1405.7875 (submitted to JHEP)
| 0 lepton, 7-10 jets, EtMiss arXiv:1308.1841 (JHEP 10 (2013) 130)

| 0-1 lepton, 3 b-jets, EtMiss ATLAS-CONF-2013-061
: |-2 lepton, 3-6 jets, EtMiss ATLAS-CONF-2013-062
| 2SS leptons / 3 leptons arXiv:1404.2500 (accepted by |HEP)
| taus, jets, EtMiss ATLAS-CONF-2013-026
| diphoton, EtMiss ATLAS-CONF-2014-001
L multjess RPY) _ ATLAS-CONF-2013-09|
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http://link.springer.com/article/10.1007/JHEP10(2013)130

SEARCH FOR SUSY STRATEGY %AJV%

SM BACKGROUND MAIN BACKGROUNDS:
ESTIMATION - CONTROL (determination methods)
REGIONS
(ttbar/t, W/Z+jets, Multi-jets, ~ - (semi)data-driven using control
Diboson) regions kinematically close to signal
regions

- transfer factors (minimize
systematics)

Check bkg estimate in - fully data-driven:
validation regions (closer to - jet smearing method
signal regions then control - matrix method
regions) - templates
: Interpretation:
Look for the excess in Set modeﬁ dependent /
signal regions . -
8 & y independent limits
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@AMA

EXPERIMENT

o NO LEPTON + 2 6 jETS + ETMISS

Unresolved Resolved
Target: Large number of RPC models containing L S A A
final states with jets and missing energy gl e AAARARA M=
originating from the decays of g and g. v
> L IS AL B > UL BLEL AL BLELELELE BLELELELE BUELELELE BUELELAL
8 g;"ﬁjs w J-L d-.=20.3{tb-‘ 8 | sr-4w Multi-jets I_d:=2c.3f:'
- Z(—VV)+tjets bkg estimated using a sample of < R I I 3 oy g zpiiffi‘f‘r 3
- . . " B M T
Ytjets events using a data-driven normalisation Z e &L e ms
107 ":’:)‘(?"Z single top
procedure. —pd

I Diboson
10

- Multi-jets bkg estimated using data-driven
technique (normalized using reversed EtMiss/

mest or EtMiss/+/HT cuts) = | HEE ﬂ n } :
5 o St e 18 o= +++++++ 4 +h ;\l * 4 ¥ :
) ) ) ) 40 60 80 100 120 140 160 180 mZa(; [G282\3] 0 100 150 200 25;)1(‘| )[glgv]
- Inclusive signal regions defined for increased | :
jet muItipIicity (2-6 jets) and with loose, medium observed and expected event yields as a function of signal region
and tight selections on mes(incl), EtMiss/mes or g LTl L T Tl 1] oot
. - e ATLAS IL dt=20.3fb", Vs=8TeV S3SMTotal -
EtMiss/v/HT 3 Tl
E B W+jets N
<0 Eggj%ts E
- Two dedicated SRs (2jWV and 4jW) place 102 ]
additional requirements on the invariant masses €
. . 10
of candidate W bosons decaying to hadrons =>

-h

designed to improve sensitivity to models
predicting d/g decays to W (via X¥), in case
where X* is nearly degenerate in mass with g/g.

Data/Bkg
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\\\\\\\\\\\
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Signal Region
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NO LEPTON + 2 6 jETS + ETMISS el

qa production; a— q 7, g9 production; g—Q q ¥
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0 leptons, 2-6 jets 2 eesens Expacted limit (4.7 10", 7 TeV) Oleptons, 2-6jets ~ eeeees Expecied limit (4.7 &, 7 TeV) = > - — m(i:')=395 GeV Obs. limit B
_: )00 - g 2200 - .- m(if)zegs GeV Exp.limit ]
. n gZOOO — — m(%,)=695 GeV Obs. limit =
,,,,,,,,,, e ] 8 7TeV (4.7f0") m(3.)=0 GeV Obs. =
3 o - 1800 [— —]
. * . = =
E e e ~ o (O -
E ------------ . 1400 \ 5
..... - 100 o ] C ATLA N i
- . 1200 [— - —
. " = det 2037, {s=8 TeV - ]
= 200 — 1000 | ; =
. 7 - 0- Iepton 2- 61ets 3
: Y P 3 : 0 ) et e e L 4 s e - 800 =t | L1 | PR 1 Ly
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m;, [GeV] m; [GeV) Gluino mass [GeV]

Simplified model, 33 — qaqq %.%. — qgqq W'W* 7)7?

3’-\'- LR D e NUHM model with gaugino mediation and ¥, NLSP, m =0, m_=0, tanp=10, u>0, A <0
!g 1 4 - ODSONOd ||mlt (4 7 fb 7 TOV} ATLAS — S‘ 900 —I T 1 1 1 l T L} L} L l T L} L L l T L) L) L) I L) T L L] l "«
= | = Observed limit (+1055" ) . y o - ATLAS =
E Ldt=203f", V5=8 TeV] O = 3
S L == Expected limit (+1a,,,) i » VS0 1OV “~ 850 '_ILdt-ZOSfb" {s=8 TeV -
38'1'2 [~ m.,=60 [GeV] O-lepton, 2-6 jets I E 800 = ST 1800GeV) ____ E
L?S I = : = 0-lepton combined =
g 1 — 750 F= —— Observed limit 95% CL (+10"},) ) —
I s 4 700 - =~ Expected imit 95% CL (+10,,,) TR - 3
0.8 - g 3
'Z_ i 650 | =
- 600 F- —
. ) - ) 550 - =
2jWV region = . c =
L 1 500 [ =
0.2 r __: 450 ~ » 2 4 L Y 2 L s 2 2 3 3y [ 1 1 1 ) R 1 l _'X103
L Z - 2000 3000 4000 5000 6000 7000
hl 1 1\"1-1“‘[*1"1 l 1 1 1 l 1 1 1 l 1 l 1 ' 1 1 1 1 l 1 1 1 y mfz"l [GeVZ]

0
200 400 600 800 1000 1200 1400 1600

Lower limit of 1650 GeV for equal mass light-flavour squarks and gluinos is found for phenoMSSM models with a massless LSP
Squark masses below 850 GeV (440 GeV) are excluded, assuming mass degenerate (single light-flavour) squarks.
Glumo masses below 1330 GeV are excluded in a S|mpI|f'ed model with only gluinos and the lightest neutrallno for a Ilght LSP.
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NO LEPTON + 7 IO jETS + ETMISS @%@% ‘

Target: High jet multiplicity scenarios
from long decay chains (§—tt,§—q

(via % or X* and %°5), = Tt(RPV)) | -lepton control region

T Tr|rryrrJrrryrrrrrrr

> EATLAS * Daa : ATLAS * Daa
© 10% p-JLdt = 203107, {s=8 TeV —— Total background [Ldt=2030", (s=8TeV — :la' background
. S Ctisql > 10 jets, _>50Gev L Mutijets

Template method used to estimate @ = f ! lepion CR B W v » fghtois A - P

* .3 27 jets 50 GeV ] W v + brjets M; 2 340 GeV B Single top
background from mismeasured MET  §'0 gooind 2+ fos Bz

> B Single top @ [ )W v +brets

L 102 1 ti+vy. - B W v + light jets

I 71600,150] [GeV) Bz AN I+ jets
...... 61900, 150] [GeV]

2 streams of selection criteria: 10 e
- #jets + flavour (0,1,>=2 b-jets) 1 - . A T
- #jets + composite jets’ mass - L

102 —
Composite (fat) jets are formed ,6121 s e i
. . B 3
from reclustered anti-kt R=0.4 jets o . I . . . .

_ . : £ 07100 200 300 400 500 600 700 800 9007000 § 0 2 4 6 8 10 12_ 14 16
to R=1.0 ]etS. Mass of those ]etS e Total ‘composite’ jet mass, M* [GeV] ET*/\[H, [GeV"?]
used to isolate signal:

M7 = m; ="
J
Multi-jet + flavour stream Multi-jet + 4\4}‘3 stream
Identifier 8j50 9j50 > 10§50 7i80 >8j80 | >8j50 | >9j50 | > 10j50
M :}‘ GeV] - - > 340 and > 420 for each case
Ef=/VHr > 4 GeV'/? > 4 GeV'/? > 4 GeV'/?
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NO LEPTON + 7 10 jETS + ETMISS el

g-g,g—»tx;mt»mg o o .
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g—tt model: Gluino masses smaller than |.I TeV are excluded for neutralino masses below 350 GeV
— = ——— —
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0/I LEPTON + 3B jETS + ETMISS %&%

Target: various SUSY models where top or bottom quarks are produced in glumo decay chalns
- Reducible bkg: ttbar events in association with additional non-b jets, ttbar+W/Z, single top, W/Z+heavy
flavour jets; irreducible bkg: ttbar+b/bbar, ttbar+Z/h(Z/h— bb)

-Reducible bkg sources estimated simultaneously using the matrix method (MM) based on number of

b-tagged and non b-tagged jets including efficiencies and mistag rates.
-MC used for irreducible bkg

baseline selection: baseh'ne lepton veto, pj ' > 90 GeV, ERs> 150 GeV, > 4 jets with pr > 30 GeV,
mm > 0.5, E¥u55/m > 0.2, > 3 b-jets with pr > 30 GeV

SR-01-4j-A | >4 L SR-OL-7-A | > mi%! > 1000
SR-01-4j-B | >4 j SR-0-7j-B | > mi%! > 1000
SR-0I4i-C | >4 j SR-OL-7-C | > mi%! > 1500

baseline selection: > 1 signal lepton (e,u), pj! > 90 GeV, ETss> 150 GeV,

> 4 jets with pr > 30 GeV, > 3 b-jets with pr > 30 GeV
SR-11-6j-A
SR-11-6j-B
SR-11-6j-C

> T T > ——t— 77— T 7T T
8 ATLAS Preliminary ® Data 2072 - 8 ATLAS Preliminary ® Duta 2072 ]
9 10° ILG:-ZCJ.‘D'.E—BTBV %4 s = 8 10° ILG:-ZGJ.‘D'.E—BTBV %4 s =
-~ Reducibic bkg (VM) r Reducibic bkg (VM)
2 0-lepton baseline se'ection - v - R ; 0-lepton baseline selection - v - R
5 Dlr'udumuc bag (MC) N = Dl'ud"u-b-g (MC) N
> 107 7jets > 30 GeV, 2 3 b-jets > 30 GeV . 2 402 7jets > 30 GeV,= 3 b-jets > 30 GeV =
. . >
w ceeee- G X)) (1200, 100) GeVx 10 3 w E . e GH (@%) (1300, 100) GeVx 10 3
= 10 3

50 200 250 300 350 200 250 400 600 800 1000 1200 1400 1800 7800 2000
E?ISS [GeV] e" [GeV]
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0/I LEPTON + 3B-JETS + ETMISS el

k\' .
600 L

400

g0 production, g — bb+x,. m(a) >> m(Q) L™ = 2 b, r—8 TeV gg production, g — "*"1' m(a) >> m(g) = 20. 1 ‘b r_a TeV
’>—* [ A L L l Ll L L l L] L) A I L) L L] I L A LJ l L] S‘ i L) L) I T L) L) ] L L L) l L) T L) l L) ‘ .' L l L i
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n - F— SY L1000 = — . ISY
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= 0-l + 3b-jets, 128" i 0-1 + 3 b-jets, 128 "’
1000 :_ .AII imits at 95% CL 800 — All limits at 95% CL
:_ 60 :_ A
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- » \0 ‘--- .t
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400
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aa production, g — bl+%_, m(@) >> m(g) L =2011b", {s=8 TeV
%‘ 1 100 L] L) T l L] L] L] l L) L] Ll l L) T L] l L) L] L) I L]
Q 1000 ATLAS Preliminary <=« Expectedlimit t1c,,
E 900 0 and 1 lepton + 3 b-jets channals = Observed limit = 1 °Jr"-’r«
m(%)-m(7)=2GeV 0 +3b-jets, 4.7 b, 7 TeV
800 | _- . D All limits at 85% CL

1 =i+

lllllllllllllllllllllllllllllllllllllllllllllllll

100 1 1 1 l | | 1 l 1 i | l 1 1 L l 1 I;l

400 600 800 1000 1200 1400
m, [GeV]

- §—tt model: gluino masses below 1340 GeV are excluded for m(LSP)< 400 GeV while neutralino masses below 620 GeV are excluded
for m(g|uino)= 1000 GeV

- §—tb model, gluino masses below 1300 GeV are excluded for m(LSP)< 300 GeV while neutralino masses below 580 GeV are excluded
for m(glumo)— I IOO GeV.
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EXPERIMENT

-2 LEPTON + 3-6 JETS + ETMISS QATLAS

Target pair productlon of glumos or squarks (assumlng degenerate f'rst and second generatlon
squarks) considering three different simplified models: the “one-step” models, “two-step”
models with sleptons and “two-step” models without sleptons.

- Signal regions defined to target both soft and hard leptons

- Fake leptons from matrix method

- SOFT SINGLE LEPTON (optimized for compressed spectra)
- one electron or muon 10(6)GeV<pT<25 GeV

3 jets (EtMiss>400 GeV) OR 5 jets (EtMiss>300 GeV)
- HARD SINGLE LEPTON

- one electron or muon pT>25 GeV
3 jets (EtMiss>500 GeV) OR 5 jets (EtMiss>300 GeV) OR 6 jets (EtMiss>350 GeV)

BN SRR LN LAY ALY LERLN LLRLY LAY L >53llllllllllllllllllllllllIIIIIIIIIIIIIII > TTT T[T [T [T AT T TT T[T T T[T T T77T
o Da () ()
O - ATLAS  Preliminary Df':‘?f"f] G [ ATLAS Preliminary —o— Deta (2012) ’ G [ ATLAS Preliminary —— Deta (2092)
o - misid. lepton — . z
= ] = -
o - 1 . 1]
- J‘ Ldt = 20.1 T ¥5a8 TeV Wejots Q I Ldt=20310 ", Vs=8 TeV B Weies S - I Ldt=20310 ", Vs=8 TeV B ¥-iets —
%) s — :ingle Top ; B I:] misid. lepton N :; i misid. lepton
qc) B zojets ‘© 40} hard 1-electron + 3 jets [ singte top — = hard 1-muon + 3 jets [ single top
) ~ ; ® . :
> - B o i signal region [ owwosons i 4 | signal region [ oibosons
w20 T T
Other contribution | E tisv :] v
! e gluino (625,545,465) GeV | 2 B Ziets . i B 2=
E soft 1-lepton + 5-jet A 5522 gluino(1145,785,425) GeV — 20 %222222};;;;;;9;;; gluina(1145,785,425) GeV -
- : signal regic / /////// 77 //// ) /////////1757757/'775
. g g %/% ;/// 9 IS /i
}- ...................: e 20 —
10+ i N o Yy B .
2 / A n 7y
i 774777777 . T
] - —
o ~ LTI, i, s NI,
7 4% ; L :
I S— (Ll iiis Chisesesis
0 ol o B 0 : 0
200 250 300 350 400 450 500 550 600 800 S00 1000 1100 1200 1300 1400 15?3 1600 800 900 1000 1100 1200 1300 1400 15(])0 1600
miss INc INnc!
ET* [GeV] my [GeV] mg [GeV]
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|-2 LEPTON + 3-6 jETS + ETMISS

¥

ATLAS

EXPERIMENT

S: 1()00 T T T ' T l T | T T T T T T ] | R T T | T T v ] L]
& ATLAS Preliminary PRD B8 (2012) 092002
5 900 1-lepton = jets + E_ - Observed limit (hard lepton)
£ I 4 Expectad limit {nhard lepton)
800 Ldt=2031b , ¥s=8 TeV Observed limit (soft lepton)
i Observed limit (=105-") Expectad limit (scft lepton)
700 o o

=== Expectad imit (z16,,)."" _..°
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5. 900 1-lepton « jets + E7 " Observed limit (hard epton)
E I Expectad imit {hard lepton}
800 Ldt=2031", 5“8 TGV Observed limit (soft lepton] ™
i Observed limit (=1 0 """ Expectad it (soft lepton) 5
700 047 - —
===~ Expected imit (=16__) : -
600 —
All limits at 85% CL -
500 —
400 -
300 = .- oAl —
200 E —
100 _A':“'T ia“..‘ 1 » E _‘:
58 y .1’ p oty b 1 v | 1 IR | 1 Lo 1 | 3
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m; [GeV]

Numbers gve 85% CL excluged model cross sectons [pd)

Numbers give 85% CL excluced model cross sectons [pd)

wi

§ decays via sleptons/sneutrinos: gg— qgag(lININAvy/ivyy/ vvvv}i?if

L] l L] L) L] l T T T I L]

ATLAS Prelnmmary

o~ TS

ILdl 2031, fs.smv
e Observed limit (=1 u '_':.jo

==~ Expected imit (=10 ), '

All limits at 85% CL ,*
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L l L 1 1 l 1 1 1 l L
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l:_lllllllllllllllllLillllllllllllllllllllllllllll

..‘
i\ :
P | '

A L l 1 1

400 600 800

decays via sleptons/sneutrinos: qg— qq{liiv

i

1000

1200

[o)
®
S

P

0.0
Hivilvvilvevivewv )i 1

T T I T T T I T T T

ATLAS Preliminary

hard 1-lepton + jets + E_

Ldt=2031b " fs=8 TeVv
e Observed limit (=1 o;i'”:',';)

=== Expected imit (=1o_,)

CL

All limits at 85%

IIIIIIIIrIlII]IIlTIIIII]IITI]IIII'TUIIITIII[IIIII

I L] ] L l. L] ] ]

Numbers give 85% CL excluded model cross sectons [pb)

llllllllllllllllllllllllllllllllllllllllllllllll

L 1 1 1 ; Il 1 [

400 600

800 1000 1200

m; [GeV]

Gluino mass up to |.1-1.2 TeV excluded in the one-step and two-step gluino simplified models.
First and second generation squark masses up to 700-750 GeV are also excluded in the one-step and two-
step squark S|mpllfed models.
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2 SAME SIGN LEPTONS OR 3 LEPTONS /1148 3

Target: g8 / qq / gq pairs

PrOdUCtlon Ieadlng to Same-SIgn SR Leptons  Nj_jecs Other variables Additional requirement
or 3-lepton signatures when on My
. SR3b SS or 3L >3 Nigts 2 5 meg >300 GeV
decaying to any final state that , . = =0 g |
. SROb sS 0 Njess = 3, BRI 150 GeV, Mg >400 GeV
includes leptons; mr> 100 GeV
- Scenarios with small mass SR1b sS >1 Njess = 3, EZ5 150 GeV, Mo >700 GeV
) m>100 GeV, SR3b veto
differences between SUSY SR3Llow 3L i Niets = 4, 50 < EXS5< 150 GeV, Mo >400 GeV
particles (compressed scenarios) Z boson veto, SR3b veto
SR3Lhigh 3L - Niets = 4, EF=> 150 GeV, SR3b veto g >400 GeV

or in RPV scenarios.

- very low background for same- ; T T T T3 .y
i g of ATLAS o TLAS :
sign lepton modes o S e o :
E (rango d S .'_:\-;1; —

0 oo+ X .

. 3

- 3L signal regions increase =

sensitivity to longer cascades

G A
- D ata- d riven estimation Of D,
Charge-f| | P and fa I(e |ept0n bkg 400 600 800 1000 1200 1400 300 400 500 800 700 800 900 1000 1100 12

My, [GeV] m,.. [GeV'
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2 SAME SIGN LEPTONS /3 LEPTONS Y4055

~ " . ~ vl ~ - ~ ~ ~ _ 00
g g production, g— tty' m(t) >> m@) — tt, f. — b%", m{t) < m@), m(;? ) =60 GeV, %" =118 GeV g g production, 2-step decay: q g —~ q'Q'WZWZy ¥
;1600:ll'lllllllllllllllllllllllllllllllllllll‘l'llll ;‘ _lllllll'lllllllllllllllllllll- ;1 "l'l""ll"ll"lll'll'll"ll"llllll':
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- : 1400 [~ = ;
[ 2 same-charge leptons/3 leptons + jets N - 2 same-charge leptons/3 leptons + jets . 800 2 same-charge leptons/3 leplons + jets -]
1200 F  —— Opserved limit (=1 Opey) 1 [ == Observed limit (+10],0) ] = Ovserved limit (= 1u',”' ]
N - Expected imit (+10,.) ] 1200 [~ ---- Expected limit (=1 0,,.) = === Expected Imit (+1 o,,.] -
N 7) - C : . N 700 .
1000 - 0 lepton, 7-10 jets, (5=8 TeV, 20.3 o - - 0 lepton, >= 3 bjets, fs=7 TeV, 4.7 fb - 1 lepton, jets, fe=7 "eV. aTib :
R 0 lepton, >= 3 bjets, (s=7 TeV, 4.7 ib” : 1000 [ Alllimits at 85% Cl A Al Emits at 95% Gl =
800 [ Alllmits 2 98% CL :, N : 5
600 |- - [ ] :
400 |- \\ - ; ' i .
[ oo £ ] 400 |- - ]
200 b R | - " ] 3
i 1 200 |- 3 ]
ljllljllllllllllllljllllllJl l‘llll_lllljllllllllll _llllljllllllll‘l 1 llllllllllj- l l l 1 3 ) g ll l l :
1 2 10 1 1 L L A b LA ) AL 'S AA L 2 0 1 1 2 1 1 4
800 700 800 900 1000 1100 1200 1300 1400 1500 700 800 900 1000 1100 1200 . 1300 200 550 600 650 700 750 800 850 900
m; [GeV] m; [GeV] m. [GeV]
@ @ production, g— tcv’y':, m(if) =m(,) - 20 GeV g @ production, g— tt, T, (RPV)— bs e
; 1000 u Ll I LI B l LI A ] LIRS I Tera l LA A | ] LRI l TEra l' LAY - S‘ 1w0 N LIS l Ty I LA ) l Trry l LA A ) l TN I LILEL) I?’ L) ',l" ] LA I- 1000 q q decays V|a sleptons. q q o q'qv“("}x: i: + PQJ[[nOS
[«h] o . (4]} o 3 lr' - [T T T ™7 TT TTTT T T TTTT TT T T T T T 7]
8 ook ATLAS i 8 |Amas il S F amas T
e F fLat=2o.3.‘b,J§=8Tev ] & 9007de1=20.3fo , 5=8 TeV y = S sk ) =
E 1 - o : & L [Lct=2031", {s=8 Tev ]
800 |~ 2 same-charge leptons/3 Iep!ons +jets -] - 2same-charge leptons/3 leptons + jets H . £ - E
E —— Observed limit (=1 052 E 800 —— Observed limit (+10 ‘;jj_‘“} E ( — 800 :— 2 same-charge Ieptorts.‘? If;pions + jets —:
700 - o . _ L ===« Expected limit («10_.) i' A [ == Observed limit (=1 u;',';:;'_"] 1
- * Expected imit (+10,.) ] C  —— Olepton, 7-10 jets, Ys=8 TeV, 20.3fb" N 700 ‘ ! -
L Allimits 3 95% CL ] 700 [ Alllimits at 85% CL =] L ** Expected imit (+10,,) .
600 [~ r - R C At imits 2t 55% CL ]
- 3 C ] 600 = E
500 |- - 800 [~ 8 . : 3
s ] C \ ] 500 = ]
400 |- - o TN . ]
- . 500 - O 400 |~ =
300 |- - r 1 : ]
- . 400 - it/ 300 |~ -
200 |- - - A g |
y o\ : C i _‘ 200 | B
100 b- l LAJLL l LAA L l ALLL l LAJLL l LA 1 l:l LA I AL LA l LAl l-‘ Sw Al Ll l LA AL l LA L l - I LALL l AL LA l LAL I) l:l"l s l LAA LT : 3 :
400 500 600 700 800 900 1000 1100 1200 200 300 400 500 600 700 800 9S00 1000 1100 qoo b L L L N L]
m. [GeV] m; [GeV] 300 400 500 600 700 800 900 1000

ms[GeV]
Gluino-mediated top squark scenarios, favoured by naturalness arguments,
are excluded for m(gl) < [600—IOOO] GeV
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TAUS + jETS + ETMISS

@AMAJ 1

XPERIMENT

Target: GMSB, nGM (tuned version of GGM to avoid

fine tuning in Higgs sector) models

- Signal regions with either | tau or at least 2 tau

leptons

- Fake tau contribution estimated with data-driven

method (ABCD)

1T SR 2t GMSB SR 27 nGM SR
Signal cuts m}. > 140 GeV my +my > 150 GeV | m} +m} > 250 GeV
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Niey 2 4
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The result of the 2T analysis in an optimised signal region can be translated into a limit on the
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glumo mass of 1140 GeV, mdependent of the T mass, prowded the T is the NLSP
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DIPHOTON + ETMISS %@Eﬂ% ‘

SP1 SP2

A¢ym‘n > 0.5 0.0
Target: GGM models (Xol A(bmm > 0.5 0.5 ?g 10 ;ATLAS Prellmlnary _[Ldt 203 fb" r—oY—‘Dat'aZ('hz‘(f;-Bil'aVY] o §
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1E —é
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GGM: bino-like neutralino,tan B = 1.5, ct < 0.1 mm
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production signal regions”
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Under the GGM hypothesis, lower limits on the gluino masses of 1280 GeV are set for bino masses above 50 GeV.
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'MULTIJETS (RPV)

@AMA

XPERIMENT

Target: Gluino production through all
possible R-parity violating branching
fractions of gluino decays to various
quark flavours (6-quark final states)

- Limits are also set for decay modes
through an intermediary neutralino,
which leads to |10-quark final states

- A single systematic uncertainty on
the background yield is determined by
comparing the background prediction
to the data in a wide variety of
control regions

MARIJA VRANJES MILOSAVLJEVIC (NIKHEF)

—— ‘Obs 95% CL Limit

Example: extrapolation of data

events from the low-jet

multiplicity (3),4J, 5]) control

regions to >=6 jets signal
regions
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SUMMARY

QATLAS

EXPERIMENT

ATLAS Preliminary

Status: Moriond 2014 f.C di = (46-229)fb' +s=7,8TeV
Model e, Ty Jets EN [Laqm™) Mass limit Reference
. L) L) L) ' L) L) L) L) L) L] L) L] ' L] L] L) L) L] . L]
MSUGRA/CMSSM 0 26jets  Yes 203 |&E 1.7TeV migl=m(z) ATLAS-CONF-2013-047
MSUGRA/CMSSM Tep 36jets Yes 203 |& 1.2 TeV any m(g) ATLAS-CONF-2013-062
MSUGRA/CMSSM 0 7-10jets  Yes 20.3 2 1.1 TeV any m(g) 1308.1841
G4, l?**l/-f'(n' 0 2-6jets  Yes 20.3 q 740 GeV m(t))«0 GeV ATLAS-CONF-2013-047
28, B—qaX) 0 26jets  Yes 203 |& 1.3 TeV m(E’)«0 GeV ATLAS-CONF-2013-047
2%, B—qg¥, —oqu‘zi",' Tep 3-6jets  Yes 20.3 & 1.18 TeV m(t])<200GeV, m{Ff " )=0.5(m(t})+m(7)) ATLAS-CONF-2013.062
38, B—qq(ll/tv]w)Y) 2ep 0-3 jets - 203 |2 1.12 TeV m(t))=0GeV ATLAS-CONF-2013.089
2 GMSB(/NLSP) 2ep 2-4jets  Yes 47 |IE 1.2 tang<15 1208.4688
) GMSB (f NLSP) 1-2r 0-2jets  Yes 20.7 g 1.4 TeV tang >18 ATLAS-CONF-2013-026
'§ GGM (bino NLSP) 2y . Yes 203 |& 1.28 TeV m(¥})>50 GeV ATLAS-CONF-2014-001
£ GGM (wino NLSP) Teusy Yes 4.8 m(})>50 GeV ATLAS-CONF-2012-144
GGM (higgsino-bino NLSP) Y 16 Yes 4.8 m(t])>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()=>10"* eV ATLAS-CONF-2012-147
S §-bbi) 0 3b Yes 20.1 & 1.2 TeV m(t))<600GeV ATLAS-CONF-2013-061
&E \E—-rt'.\":l: 0 7-10jets  Yes 20.3 2 1.1 TeV m(t}) <350 GeV 1308.1841
B & 0-1e.p 3b Yes 201 |% 1.34 TeV m(i") <400 GeV ATLAS-CONF-2013-061
S gbity 0-1e.p 3b Yes 201 |& 1.3 TeV m(i})<300 GeV ATLAS-CONF-2013-061

gg production, g— tfi? , m(@) >>m(g), \'s =8 TeV

Lepton & Photon 2013

MSUGRA/CMSSM: tan(B) = 30, A_ = -2mg, i > 0

Status: SUSY 2013
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SUMMARY

@AMAQ

EXPERIMENT

ATLAS SUSY Searches* - 95% CL Lower Limits

" "LAS Preliminary

o . 2 /
Status: Moriond 2014 f_[jd; il O& ) Vs=7,8TeV
Model e, Ty Jets EN [Laqm™) Mass limit - eﬁ Reference
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Status: SUSY 2013
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