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SUSY (more than) duplicates spectrum of particle states wrt. Standard Model
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Sparticle decays produce SM objects: G, [Pb]: pp — SUSY

(b/c-)jets, leptons, T, vy, invisible (MET), ... VS = 8 TeV
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Cancellation of the top loop correction
to the Higgs mass requires light third 10
generation squarks
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Direct production cross section is 10
relatively small compared to light squark
and gluino
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Dedicated searches required M, eree [GEV]

This presentation covers preliminary results from dedicated searches
by ATLAS, all using the full 2012 dataset
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Understanding the Standard Model Backgrounds

Precision measurements of boson,
ttbar, single top and di-boson cross

sections

HP 20 Dec 2012

ATLAS Preliminary B Theory (sppax. NLO)
for m,=172.5 GeV
Data 2011, \Js = 7 TeV —— stat. uncertainty
—— total uncertainty
Channel & Lumi. o; H(stat) £(syst) +(lumi)
Single lepton  0.70 b — = 179+ 4+ 9+ 7pb
Dilepton 0.70fb " ——o—t 173+ 6 14 " %pb
All hadronic 167 £ 18 +78 + 6 pb
1.02fo™
Combination st 177+ 3 5+ 7pb
Single lepton, b — Xpv  —ati—s 165+ 2+17+ 3pb
466 fb"
Tooq + jEtS 1.67 0" . 194 + 18 + 46 pb
T + lepton 2,057 ———— 186 +13+20 + 7 pb
All hadronic 168 +12 "3+ 6 pb
471" | | | |
50 100 150 200 250 300 350
o, [pb]
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. ATLAS Preliminary
= 35pb’
: LHC pp Ys =7 TeV
= 35 pb” m=m Theory
= o Data(L=0.035-46 )
— LHC pp Vs =8 TeV
= mmm Theory
- 5.8 fb” e Data(L=58-20fb )
B L
o= 5.8 fb!
= 1.0 fb™ £ —
= 1.0 fo" $_1 13 b
- a6 T
+ 20 fb!
L 461"
= 21fb" L E =
= 461"
w z tt t ww wz Wt zz

Crucial to demonstrate detector

performance and measure Standard
Model to great accuracy
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HOWTO search for SUSY '

SUSY searches rely primarily on the
understanding of the SM backgrounds

Standard Model

Top, multijets
vV, VV, VVV, Higgs
& combinations of these

Combined it of Reducible backgrounds Irreducible backgrounds

zgcrkzgr]::sdin:nd Determined from data Dominant sources: normalise

incl. systematic Backgrounds and methods MC in data control regions

exp. and theor. depend on analyses Subdominant sources: MC

uncertainties as

;:'rsa?n"gfers Validation blinded

Validation regions used to
cross check SM predictions
with data

: . blinded
Signal regions
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3d generation topologies
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scalar bottom
searches
3 [ b
scalar top Saof- . ~ » W
¢ [ Forbidden (t is LSP) 7 0
searches g L=< Xt
o 250— - X1
pu | - T~a X7 ~0
— t v’ X1
C 200— p
- w
p b 17,74 - b
i_' 150_—
G XR t
. g 100
RS Xi X1 - p . :
- <0
p t b W 50— ’£” X1
C 0:| ] L1 vl v v by v by v by e by v Ly E\\ﬁq )2(1)
150 200 250 300 350 400 450 500
stop mass [GeV] p
Decays to b chargino or heavy neutralinos also possible t 5
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Scalar bottom searches

A
> 120 e e e I
b (ODJ E ;SAIZ{'IAAS g;;;; Data Vs = 8 TeV, 20.1 fb™" ] A
& L 4 i’::::k production - S
N é (o) = [Br(v) + Br(w)P~ 5 L s :
H pr(v) —pr(vw)? & *F —p -
T 0 n 60 - $§i’)’§§§’;jiv oo ]
1 . L m@E)=105 GeV l
p ’ : HT,3 = Z( J?t)i a0~ -
i=4 - ]
b 201 =
O lepton + 2 b-jets + MET = SIS e I B I AP A
Primary signature for direct sbottom production E; 1% fgf}fﬁfffkﬁ&%’é’%/gf/ﬁ%%%ﬁ%
[m]
~ o
Dlrect StOp Sen5|t|V|ty for small Am( ,XO) % 50 100 150 200 250 300 350 400 45[09\5/?0
n t]_ — bX Sbottom pair production, 61 —b %o
%I 600:';‘7'11/:3" e we Opserved I|m|t(+1ciLe’OS;)
Analysis method: o T Expected limit (+10,)
. iss £7500 _—I Ldt = 20.1 fb", \s=8 TeV ™
* Trigger: E; : I coF 265 1o -
. . [ Alllimits at 95% CL B ]
« Selection: E;™ss, 2-b-jets, lepton veto a00 - Bl sz
- y —— ATLAS 2.05 fb™, \s=7 TeV -
* Large Am(b,,x%): large m;, m,, > 200GeV, - L .
3rd jet veto e = N g
*  Small Am(b,,x%): require an anti- b-tagged so0F | 2\ B
ISR jet, large H; ; and E;M's : E ]
*  Main backgrounds: Z(vv)+bjets, W+bjets, tt 100 { .
i i
I | i i
from Z(II)+bJets from Single |ep Or 0 11 | L1 11 I 11 1 | | L1 1 1 I I-I EE I L1 1 I_
. . 100 200 300 400 500 600 700 800
control region e/u control region m[GeV] 6

THE UNIVERSITY
)) FADELAIDE
W




Scalar bottom searches: t,¥*and by°,
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¢ b-b production, b,— tif m(i?) =60 GeV
%‘ frrTrT ] TrorrT l TTIrrr I TTIrrr I TIrrIrr l Trirrr ] T 1T 1]
P W O 600~ ATLAS Preliminary g
~ iy [ | Ldt=20.71b", \s=8 TeV 18
A : 2 - £ [ ‘ 13
b - ~+ X(l) [ 2same- charge leptons + jets ] §
-~ Xl 500 [~ == Observed limit (+1osusv) —18
- ~F [ ---- Expected limit (+15,,,) ] §
N\ ~ Xl ~ ATLAS_CONF_2013_OO7 i — 3-leptons, = 4 jets, 13.0fb”, \s=8TeV ] g
b X1 400 | Atimis ates% oL Iz
- 15
p W r 5‘\\55 5 :§
t 300 [ o 1%
- 1 -0
. | [ 1o
Signature: _ o 12
i . . . 200 {— > jos _“E
E;™=s, jets, 0-3 b-jets, 2 same-sign leptons i 15
100 _I 11 1 l 1111 l 1 1 1 1 I 11 l I 1 13 l’ 1 I 11 1 1 I 11 l—‘
300 350 400 450 500 550 600 650
m; [GeV]
b,b, production, b+ bex” L™= 20110, (58 ToV
—‘lm_lvvvllvvvvlvlvvl Trryrrrrrrrrrrrrrrr e
. . - Ll Expected limit 210 7
b Slgnatu re: §J1000 E. ATLAS Preliminary - 3
E = Oand 1lepion + 3b-jetschannols  smmes Obsarved limit £ 1o E
p ) M Emiss 4-7 jets, 23 b-jets, °°°;‘n_m gy MimsaeRct
b %, 3 : F
Y ! Oorlleptons 200> 3
~0 s -
TSN -0 3 E
b SRS 500 - E
p h ATLAS-CONF-2013-061 - 3
400 - -
b 3 3
loss of sensitivity due to - 3
1 A“ A | ,-:
softer b-jets 200 00— 1000

7
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Olepton + 6 jets (2 b-jets) +E;™S analyses

A
T
Signal 2 = ATLAS Preliminary @ Damz0t2 A
o 10° i J-Ld fo', is =8 TeV = e =
0" t=205fb ,1s=8 1
Trigger E-i-l:liss 8 = " ) E gingIeTop
~ —  O-leptons, ) -
Nlep 0 ..2 — SR ET®°>200 GeV, no m(ET"*,b) requirement = SJV
p? <10 (10) g 10°E —
p']‘2 _ T - H —_ Diboson
et _ (11,i?)=(400,1)GeV
Niet >6 — (i,%)=(600,1) GeV
Py > 80,80,35,...35
Np-jet >2 1
mjjj 80 to 270
EMS > 200, 300, 350
E‘rlplss,uack ' > 30
A (Efiss Bk <n/3 =
mry (£, EFiss) — @
A¢ (jet, Ess) >n/5 £ B
my(b-jet, ENiss) > 175 Qo E‘*
Tau veto yes O =750 100 150 200 250 300 350 400 450 > 500
my(b,ET™) [GeV]
. t . .
Main Backgrounds p : S arids Py RN
. . . .. s - = 450 1 o =
* Semileptonic tt with one missing L W0 E E [recswl sy _ohE S
. - = All hadronic channel TBR=00% o
(or hadronic tau) lepton: ~ee y 350 Observed Excluced Branching Ratio at 95% CL E
normalise with 1-lepton control ) PR x 00 E
region (CR) in data . 3 E
200 3
° . . . E E
Z(wv)+jets normalise with Z(1l) CR Challenging fully hadronic search ~ ™F E
e tt+ W/Ztaken from MC exploiting large MET regime, 10E E
sensitive to t+LSP decays S0E~ E
QO_O I I300 I 400 500 600 — I7(|)0 I m‘( [IGei\Sl_?l)08
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llepton + 4 jets (1 b-jet) + E;™>analyses

—— N -~ ~0
Requirement SRiNl.shape SRtN2  SRiIN3  SRbCl  SRbC2  SRbC3 400 Lty production, t;—~ 1,
_ | ' | ' | ' I '
Ap(ety, prss ) > 0.8 - 0.8 08 0.8 0.8 § L o o Observed limit (+1 fh:’f; i
Agety, piss ) > 08 08 08 08 08 08 Ex_ asol- ATLAS Preliminary — — Expected limit (x10,,,) ]
Em [GeV] > 100 200 275 150 160 160 - 1-lepton + jets + ET'** Al "mi:ﬁ:i,edcllmlt (HEP12) 7
iss | A/ [GeV1/2 300— ° |
E’tIPm/ Hr [GeV ! 1> 5 13 11 7 8 8 fL dt=20.7 fb", ys=8 TeV
mr [GeV] > 60(%) 140 200 120 120 120 i 7
250 —
meg [GeV] > - - - - 550 700
amr> [GeV] > - 170 175 - 175 200 200 N
myg, [GeV] > - - 80 - - - _
mjjj Yes Yes Yes - - - 150 ]
Niso-tk _ - - - Yes Yes Yes —
Number of b-jets > 1 1 1 1 2 2 100 —]
pr (leading b-jet) [GeV] > 25 25 25 25 100 120 -
pr (second b-jet) [GeV] > - - - - 50 90 50 —
0 I L
200 300 400 500 600 700 800
m. [GeV]
. ti, production, t— t 7°, m_, = 50 GeV !
«  Trigger: single lepton OR E,™ss based g
' T o [ ATLAS Preliminary % pair prod. cross section
. . ° C . — expected Iimit (mosllystop-right)
* Main background from tt and W+jets ol J a7 oy — ettty o

1-leptan + jets + E’T"'i” observed limit (purely stop-left)

*  Six signal regions for tx°, and by*,

*  SRtN1: shape fit of m; and E;™'$, yielding tt, W+jets
and signal normalisation

og Al limits at 95% CL

*  Other SR are cut-and-count with background
normalized to data at low m,
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2lepton (+jets) +E;™ analyses @

r—>»

= For pair-produced particles with identical
decay chains the variable

mio(pF, 7 pE) = min [ max (MF(PF. " me,my), ME(P. 6 ms, my) )
qT1)+qT(2)=p’7"’lss

is bounded from above by the parent mass.

m,,(,,L,,E;*") bounded by W mass for WW, Wt, tt

m,,(b,,b,,l, +1,+E*) bounded by top mass for tt

ATLAS-CONF-2013-048 ATLAS-CONF-2013-065 ATLAS-CONF-2013-065

Search for by*; with Search for by*; with Search for ty?,
large m(x*;)-m(x%) large m(stop)-m(*;) ’
r r ’ ’f,,é. O
X1 l b - >x‘;\ W
# W o TN
= Asks for large M, (b, Ef™)  Asks for 2 b-jets and 1 Multivariate analysis
)y using 7 variables (one

= Four signal regions, one large my, (b, b, I, + 1 ,+E;"™
without jefts: serlsi’rive
also to small m(t)-m(x;)
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2lepton + (b) jets + E;™Sanalyses

A
T
L
H A
) 2 W 2 leptons (+jets) + MET e
[ ~0
t/ - ~+ X1 . . ~ ~+
g Xi Analysis mainly targets t; — by
S o oF . . ,_,:l: ~0
PR S e, Complements bb + E;™** analysis for large Am(x™, ")
b 1, production, BR{f, - ¥,b) = 1
300 LI T T T T T T LN I T T T T T
w 3 [ ATLAS Preliminary miymi)-toev T
b —g;.zso E | Ldt=203 1", 5=8Tev 3
[ e Observed fimit (+1525)) o ]
L === Expected limit (+104,) — 7
c L L B L B AL LN BELENLENLE L R R B 200 [ . Bxectd i 2L (131 *"" =
2 ® Data2012 - - s ]
n IL dt ~ 20.3 fb'1 s4s24 SM Background — 150 — .
‘GEJ 10° ) Z+ets ] C ]
S i — 3 C A ]
it (b) different flavour &5 b S 100 - Q& =
Jets pT > s e - 7Z+WZ —] R "-‘,.\.‘ N .
@ Single top 1 k. g1 ]
102 ) Fake leptons | 50— § 7
s v 3 C LY 3
m(stop,y*,x°)=(150,120,1) GeV — - Ll | L. L W AT
----- m(stop,1:x})=(400,250,1) GeV 150 200 250 300 350 400 450 500 550
ATLAS Preliminary 7] m; [GeV
1 0 —— TF, production, BR(, » W 3°b) = 1
= 200 Fr [ T e Ty T, production, BR{, - ,b) = 1
E 3. sl ATLAS Py oo R B é,i‘rus‘bfgfi,‘.,;-ﬁir'y'm'a':);ue;v"*"” E
ol 5 3 S40f ij:zo,alb | 5=8TeV =
1 wpTommeEm R = 3
1 mememe——— X = 120?— Aatis 0% 0L ““m —; as0 |- A E
S ' E = ; —; 300 E
..|...|...1..: so§ 52505 _E
: : : . . wf 1 3
S 15 7 1w ]
g | L X T SRR, 2 Z 7 R R T o S R B R
0.5
0O 20 40 60 80 100 120 140 160 180> 200 Limits placed in various kinematic scenarios

m., [GeV]
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2lepton + (b) jets + E;™Sanalyses

A
T
b > T rrr I T rrr I T T T I L N B | I T T I T ‘l T ] T rrr I T rrr L
[0) 1 08 L —e— Data 2012 (\s = 8 TeV) A
P w O ATLAS Preliminary sz standard Model o
Selections: ; o 2 10k La-z0a 0zt
-7 3* Xy b +5* analvsi [ gz wz
« 2leptons and 2 b-jets o L T A A - [
S X1 5(0 E s [SR, prior to m, cut] B single top
° H t 1 10 [ Fake leptons
Leading lepton p; <60 GeV o .
. 104 ..... m(stop,x?, xg) (300,150,100) GeV
*  mpy(ll, E{™) <90 GeV b : — m(stoprat) - (300,100.50) GeV
m(stop,x*. A ) (300,100,0) GeV
miss
*  mq,(bb,l+,+E;™ ) > 160 GeV
* Main backgrounds (single top and top pairs)
normalized in dedicated 1b control region
O 2r % ]
= 1.5 ﬁ .
1, production, BR(T —>fb) 1 ~ 2
; 250 lI I T | 1T 17T LI 17T | LI I L | I T T I L I T _.g o 5 i ; ,_-
2 ATLAS Prellmlnary m(t1) 300 GeV ] 8 ot . . 7
—cl;m Ldt=203fb'Ns=8TeV D+% ana]ys|5 - 0 50 100 150 200 250 300 b?e?o 400
Egeoo * — omseneatimt 1% 7 Fixed 300GeV - [GeV]
e ©o E?fiﬁeggﬂg Sorsas stop mass channel SR
. eptonic L
O150 L& Alimis 2t 95% OF I Observed events 31
C : - B ] Total (constrained to CRT, CRZ) expected background events 266
© O 1 Fitted iFevents 14+4
b1 oo £ e L —] Fitted Zy* — ee, uu+jets events 0.23+039
S H & 1 Expected Zy* — rr+jetsevents 0.80 +0.21
) P N P Leptonic my, (ATLAS- ] Expected Wt events 94
C L )i P _ B 4 Expected WW events 0.01*

50 CONF _2013 048) | Expected 7 +V events 0.46 + OOIOGI:
Had n|c my, (ATLAS~ e analysis best here 1 Expected WZ, ZZ events 0.08:3%
CONE-20 13 0651 bgst here 1 Expected events with fake leptons 1.8+0.9

I 1 1 21" 1 1 1621 1 11 1 I 1 1 1 I 11 1 l 1 1 1 l 111 l 1 1 1 I 1
q 00 1 20 140 1 60 180 200 220 240 260 280 Fit input, expectation 7 12+5
C h a rg| NnoO Mass m. [GeV] Fit input, expectation Zy* — ee, pu+ets 0.15+0.15
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2lepton + (b) jets + E;™** analyses: MultiVariate Analysis A
] L L B L B IR B B LN B
% 10° =] Ldt~ 203 10"t + 7, analysis %;R 2;‘38 jgl:r:;n:“ev) lL\
. . . c I'l" different flavour :
*  Preselection: 2jets with p; > 50GeV, FRC= ‘ ) e s
. . ATLAS Preliminary
M.+>300GeV, E;™* and leading lepton p; cuts 10° i
. . . I single top
e Train a BDT algorithm using 10? —
— ETmiss , m(”)’ mT2(|1l |2, ETmiss ) 10 sy T m(STOP,iT)=(300,50) GeV
— Azimuthal and polar angle differences between the [ TR RS R
leptons
i -1
—  Ag (E;™, jetl) and Ag (lepl, jetl) 10
. . . . 10-2
* Separate trainings for different signal masses o EEY S
and for same flavour (SF) and different flavour =15 e
| d 4 SF signal regi ‘e \
(DF) leptons: 7 DF and 4 SF signal regions 8 o5 RN TR
defined 4 -08 -06 -04 02 0 o0g..04 06 08 1
T1 T, produc’fion,?1 - i? t
%‘300_IIIIIIIIIIIIIIIIIIIIIII|IIII|ItIIIIIIIIIIIIIIIIIII_
* Limits combining the best expected DF and SF © [ ATLAS Preliminary’ ., .~ . t+7 analysis 1
SR for each mass point sz 250 — | Ldt=203 fb'1,Vs=8 Tev :;:\ . I'I' different & same fIavour__
[ — Observed limit (x155°%") 7 ’ < ‘ ]
- = Expected limit (£10,,;,) ) t =
200 F AllimisatescL e :
Backgrounds: - ; .
150 — T, ]
* Top pair normalized to control regions with - a .
low BDT values o~ & —
e Fake leptons evaluated directly from data - - .
50 |— ]
e Other backgrounds from MC - i .
_I 1 1 I 111 1 I 1 ":I L I 111 1 I 111 1 I 111 1 I 111 1 I 11 1 1 I 1 Igi Igl 111 I_

150 200 250 300 350 400 450 500 550 600
m; [GeV] 13
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210, 158

JHEP 1

- 95% Exclusion limit from T,— c;”(?
[~ — Observed Limit [CDF 2.6 fb™']
[ e Expected Limit (x10)

X\ CDF 295 pb'!

I Do 995 pb”
I 11 I 111 I 11 I
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60 80 100 120 140 160 180
m(,) [GeV/c?]
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If Am(t-x°,) < m,, and m(t) < m(x*,) :

t — C)?O <€ Target of this analysis
;_> bﬁtujeo

Need one hard ISR/FSR jet to boost the stop in
order to trigger and separate signal from

background.
If Am(t-x°;) is moderate (20-80 GeV) the charm

can be detected and tagged.
Ask for 24 jets, some charm tagged, large E;™'$,

high pT untagged leading jet

If Am(t-x°,) is very low, the charm jets are too
soft to be efficiently detected
Ask for 1-3 jets, high pT leading jet, large E;™s

E,™'ss trigger used for both selections

14




~ ~0 . .
t, -> c x°;: selections

A
T
|.o_1OGE"|"|"'|"'|"'"'|*' k
. . . . e ATLAS Preliminary —e— Data 2012 3
Charm Tagging: a multivariate algorithm 2 1°E (L2031, (=8 TeV __ Sandardtlodel = S
. . . . o = oIV ]
provides light/gluon, charm and b jet weights G 10 B 1)+ single o
. . . . . sl P Z(->N)+jet 1
- Form anti-u and anti-b discriminators 107 — A
- Cut on log(P/P_) and log (P_/P,) to separate 10 2
charm jets from light quark/gluon and b-jets 10E- -
Medium cuts: 20% efficiency, factor 140(5) = -
rejection against light(b)-jets o'k 5
Loose cuts: 95% efficiency, factor 2 rejection of =z :
b-jets g = E
e a LG8 I | 1 . I 1 - ]
Og -6 4 -2 2 4 6
leading jet log(P/P,)
Selection criteria
Preselection
Primary vertex
E?i“ > 120 GeV
Jet quality requirements
At least one jet with pr > 120 GeV and || < 2.8
Lepton vetoes: no isolated electrons (muons) with pr > 20 GeV (pr > 10 GeV)
Monojet-like selection M1 | Charm-tagged selection C1
At most three jets with pr > 30 GeV and 5] < 2.8 | At least three jets with pr > 30 GeVand || < 2.5
(in addition to the leading jet)
b-veto for second and third jet
medium c-tag for fourth jet
Ad(jet, pTs) > 0.4 Ad(jet, pT=*) > 0.4
minimum leading jet pr (GeV) 280 270
minimum ET™* (GeV) 220 410 15
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~ ~0 .
t, -> c x°;: results

%104'| L BLBL IR L BN BN BRI NN B LR R BL
% 10° ' ;”:As' P' I_' S N e—Dam20t2 (6] E ATLAS Preliminary —e— Data 2012 j
reliminary ~———— Standard Model o ( -1 —— Standard Model
15 oy B 40 Ldt=20.3 fb", /s = 8 TeV
S 0 _[Ldt=20.3m“.\l§=8Tev —E AN Y- = 10°E J MW (0v)sets S
% : =%(—al)+iets Z = =;t((+m+s;ng}:eump =
tt (+X) + single top @ B _ — VV )+ 1
2 — ks 2 e[ charm-tagged ZR7(Ci e
—_— - )= (200,195) GaV - - dibo =
10 = Lz )= (200,125) GaV - sons =
- - - - ——- m(t%") = (200,195) GeV]
g' ] . 10 = m(?,gc1 = (200,125) GeV=
z mono-jet e E
10° ——— , o IS .
102 SR = .
10.3 n 10 N B e e
E 2—' T T T T T T T T T T T T T - 2 2 - T T T T T TrT T T -
n C ] w 2 | " $ et =
-~ L [ — - ~ S ) [] o -
g f ¥ : N . -
o 0:..I...I|.|I...l...I||.I.: 8 :|J|||||||||||||||||||||l|||||||||]|||||||||:
400 600 800 1000 1200 1400 200 300 400 500 600 700 800 900 1000
Leading jet P; [GeV] Leading jet P, [GeV]
Signal Region M1 Cl
Observed events (20.3 fb™!) 30793 25 . .
Good agreement in the signal
SM prediction 29800 + 900 29 +7 . f h f
W(— ev) 2700 + 420 05+0.3 reg|0ns or t S tWO types o
W(— uv) 2900 + 330 08+04 1
W(— ) 6600 + 300 T+4 topologles
Z(— vv) 15600 + 900 10£5
Z|y* (— et e) - - . .
Z/y (= pt i) 50 +28 0.01 +£0.01 Set limits
ZIy'(—= 1) 80 +24 0.09 + 0.04
top 700 + 86 7+3
dibosons 900 + 420 2+2
multijets 340 + 340 -
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~ ~0 . .
t, -> c x°;: exclusions

monojet-like
selection helps
extend reach
along the
diagonal where
the charm-jets in
the cx? channel
are too soft
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100

L | T T 1 I T T 1 I T T 1 l T

ATLAS Preliminary [Ldt=20310", \{__8Tev

Charm- tagged + Monojet-like selection

- Observed limit (1 ciUS;)

Expected limit (1 o,,,) Qo - /
X ,°
LEP (0 = 0°) RN
W CDF (2.6 1b) N

All limits at 95% CL

’ e
........

R—
N

IIII|IIII|IIII|Illllfxllllllll

@R
l 7
(Q’\\
| | | | | | | | 1| | I 1|
150 200 250 300
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Charm-tagged
search extends
reach where
other decay
modes are
excluded




Most recent ATLAS references (using complete 8TeV dataset):

Oleptons + 6 (2 b-) jets + E;™ss (ATLAS-CONF-2013-024)
1llepton + 4 (1 b-) jets + E;™ss (ATLAS-CONF-2013-037)
2leptons (+ jets) + E;™ss (ATLAS-CONF-2013-048)
2lepton + b-jets + E;™ss (ATLAS-CONF-2013-065)
Oleptons + 2b-jets + E;™ss (ATLAS-CONF-2013-053)

Z + b-jet + jets + E;™ss (ATLAS-CONF-2013-025)

2 charm-jets + E;Mss (ATLAS-CONF-2013-068)
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Stop searches - summary

A
T
L
Most recent ATLAS references (using full 8TeV dataset): A
ATLAS-CONF-2013-024, ATLAS-CONF-2013-037, ATLAS-CONF-2013-048, ATLAS-CONF-2013-053, ATLAS-CONF-2013-065, ATLAS-CONF-2013-068 S
t,t, production Status: SUSY 2013
11
;‘ IIIIIIIIIIIIIIIIIIII||||I|lllIII|IIII|IIII|IIII|IIII|IIII|
P -1 -1
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Stop searches - summary

A
T
L
Most recent ATLAS references (using full 8TeV dataset): A
ATLAS-CONF-2013-024, ATLAS-CONF-2013-037, ATLAS-CONF-2013-048, ATLAS-CONF-2013-053, ATLAS-CONF-2013-065, ATLAS-CONF-2013-068 (=
1,7, production, [, 7%, Tt
5 1 e e ey e e e e e o A _ ved it (a1
> - o === Obse it (=1oggy)
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3501 - = po ~ 0~ 0~ 0
- ! . tt, production, t—t¥ /t—~Wb} /t—c¥k, Status: SUSY 2013
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Stop searches - summary A
T
) L
Most recent ATLAS references (using full 8TeV dataset): A
ATLAS-CONF-2013-024, ATLAS-CONF-2013-037, ATLAS-CONF-2013-048, ATLAS-CONF-2013-053, ATLAS-CONF-2013-065, ATLAS-CONF-2013-068 =
T, production, ¥, - b3, 3~ W" %}, ATLAS Preliminary, L =20-21fb" Vs=8 TeV, Status: SUSY 2013
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Summary |

* No stop or sbottom discovered as yet
— Limits on their masses placed for a variety of decays

* First LHC search for stop decaying to charm neutralino has
been performed

— stop mass limit of 230GeV for m(x°;)=200GeV

* .. -
ATLAS SUSY Searches™* - 95% CL Lower Limits ATLAS Preliminary
Status: SUSY 2013 [Ldt=(46-229)fb! +5=7,8TeV

Model e M T,y Jets ET™ [rdii Mass limit Reference

Buby, By—bis o 2b Yes 204 |y 100-630 GaV miry)<100GeV ATLAS-CONF-2013-053

by by, by —tity 2eu(SS) o03b Yes 207 |Ba 430 GeV mirT =2 miET) ATLAS-CONF-2013-007

T, I, (Rght), T— by 12ep  12b  Yes 47 |[HESTCEN miy])-55GeV 1208.4305, 1209.2102

T Ty (Rght), Ty— WhIS 2ep  02pts  Yes 203 (@& 220 GaV mE?) =l Fm(W50 GV, miE, Jc<miz]) | ATLAS-CONF-2013-048

t, Ty (medium), £, — 2ty 2ep 2 ts Yes 203 |h 225-525 GeV miF1)=0 GaV ATLAS-CONF-2013-085

i Ty (medium), Ty — b3 0 2b Yes 201 |G, 150-580 GaV mi])<200GeV, mif1)-miT)=5GeV ATLAS-CONF-2013-053

i Tu Ty (heavy), Ti— ks 1en 1b Yes 207 |G 200-610 GeV miE])-0GaV ATLAS-CONF-2013-037
g T1 Ty (heavy), ﬁ-,p#} 0 2b Yes 205 & 320-660 GeV miEd)-0GaV ATLAS-CONF-2013-024
'55 T 5, GGy 0 monojefctagYes 203 |& 200 GeV nlE miTs k85 GV ATLAS-CONF-2013-088
%, T, (natural GMSB) 2eu(Z) 1b Yes 207 | 500 GeV i) 160GeV ATLAS-CONF-2013-025

Gh, boh+7Z 3eulZ) 1b Yes 207 |% 520 GeV i@ b=miT3)+180 GaV ATLAS-CONF-2013-025
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ATLAS SUSY Searches*

ATLAS SUSY Searches

- 95% CL Lower Limits

ATLAS Preliminary

t1 t1 (heavy), Otlatxl

Status: SUSY 2013 [Ldt=(46-229)fbr +5=7,8TeV
Model e Ty Jets ET™ [Ldifi] Mass limit Reference
T T T L e e N T T — T T
MSUGRA/CMSSM 0 2-6jets Yes 203 |&g 1.7TeV. m(@-=-m(@@) ATLAS-CONF-2013-047
MSUGRA/CMSSM Tenu 3-6jets  Yes 20.3 g 1.2 TeV any m(g) ATLAS-CONF-2013-062
% MSUGRA/CMSSM 0 7-10jets  Yes 20.3 g 1.1TeV any m(g) 1308.1841
L 59— q/\/l 0 2-6jets  Yes 203 |@& 740 GeV m(E9)=0 GeV ATLAS-CONF-2013-047
S gﬂqul 0 2-6jets  Yes 20.3 3 1.3 TeV m(¥1)=0 GeV ATLAS-CONF-2013-047
S 22 EoqqtioggW ;(‘1’ 1eu 3-6jets  Yes 203 |& 1.18 TeV m(¥3)<200 GeV, m(¥*)=0.5(m(¥3)+m(2)) ATLAS-CONF-2013-062
@ sz, g—>qq(t’t’/€v/vv)X1 2epu 0-3 jets - 203 | & 1.12 TeV m(¥})=0GeV ATLAS-CONF-2013-089
L GMSB(ZNLSP) 2e,pu 2-4jets  Yes 4.7 tang<15 1208.4688
‘@ GMSB (7 NLSP) 1271 0-2jets  Yes 20.7 tanp >18 ATLAS-CONF-2013-026
% GGM (bino NLSP) 2y - Yes 4.8 m(t9)>50 GeV 1209.0753
£ GGM (wino NLSP) Teu+y - Yes 48 m({1)>50 GeV ATLAS-CONF-2012-144
GGM (higgsino-bino NLSP) Y 1b Yes 4.8 m(¥1)>220 GeV 1211.1167
GGM (higgsino NLSP) 2epu(Z) 0-3jets 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 gabbiu? 0 3b Yes 201 |g& 1.2TeV m(P3)<600 GeV ATLAS-CONF-2013-061
> °E> g-mfib 0 7-10jets  Yes 203 |& 1.1 TeV m(¥)) <350 GeV 1308.1841
I BotEl) 0-1eu 3b Yes  20.1 g 1.34 TeV m(t9)<400 GeV ATLAS-CONF-2013-061
) E—bil; 0-1epu 3b Yes  20.1 g 1.3 TeV m(¥)<300 GeV ATLAS-CONF-2013-061
0 b 08..
w e biby, bioti] 2e,u(SS) 03b 275-430 GeV m(¥5)=2 m(¥3) ATLAS-CONF-2013-007
=S #H(ight), h—bT 1-2epu 1-2b m(i%)=55 GeV 1208.4305, 1209.2102
S S t1 t1 (light), t1—>WbX1 2e,pu 0-2 jets 130-220 GeV m(¥1) =m(%)-m(W)-50 GeV, m(f)<<m(¥7) | ATLAS-CONF-2013-048
gg 1t (medium), t1—>t)(1 2epu 2jets 225-525 GeV m(¥1)=0 GeV ATLAS-CONF-2013-065
=g fii(medium), t1—>bX1 0 2b 150-580 GeV m(¥9)<200 GeV, m(¥})-m(¥?)=5 GeV 1308.2631
81'6 ?1?1(heavy) t1—>t)( Teu 1b 200-610 GeV m(i?)=0 GeV ATLAS-CONF-2013-037
) 0 2b 320-660 GeV m(¥1)=0 GeV ATLAS-CONF-2013-024
SohS]

#h, hool
# 1 (natural GMSB)
Hh, hoth +Z

0  mono-jet/c-tag Yes

2epu(2)
3 e u(Z)

Yes
VYes

90-200 GeV

500 GeV
271-520 GeV

m(tl) -m(¥3)<85 GeV
mm)>1SOGe\/
m(#;)=m 1 +180 GeV

ATLAS-CONF-2013-068
ATLAS-CONF-2013-025
ATLAS-CONF-2013-025

O ROLR, (— X1 eu 0 Yes 20.3 7 - eV m(¥1)=0 GeV ATLAS-CONF-2013-049
5 ¥ )gi,qqzv(w) 2eu 0 Yes 203 [} 125-450 GeV m@:{) GeV, m(Z, 7 o.s(mo§§)+mp§%» ATLAS-CONF-2013-049
= o ui i _m/(rv) 27 - Yes 20.7 | X} 180-330 GeV m(¥1)=0GeV, m(7, 5(m(¥7)+m(¥1)) ATLAS-CONF-2013-028
w3 )(1)( —»eva&z ), EVELE(v) 3eu 0 Yes 207 xfx‘a' 600 GeV m¥i)=m(E3), m(¥3)=0, m(7, )=0.5(m(¥5 )+m(¥3)) ATLAS-CONF-2013-035
)(1)( SWE ZX& eu 0 Yes 207 |#F 315 GeV m(¥i)=m(¥3), m(¥1)=0, sleptons decoupled | ATLAS-CONF-2013-035
XiXa>WEIhi, Teu 2b Yes 203 )2% 7 285 GeV m(¥5)=m(¥3), m(¥3)=0, sleptons decoupled | ATLAS-CONF-2013-093
B @l Direct i1 i7 prod., long-lived /1 Disapp- trk  1jet Yes 203 | ¥ 270 GeV m(¥;)-m(¥3)=160 MeV, 7(¥})=0.2 ns ATLAS-CONF-2013-069
$ % Stable, stopped & EF R-hadron 1-5jets  Yes 229 |& 832 GeV m(E9)=100 GeV, 10 us<r(#)<1000 s ATLAS-CONF-2013-057
DT GMSB, stable T,X1—>T & ji)+t(e, p) 1- 2# - - 15.9 10<tanB<50 ATLAS-CONF-2013-058

S S| GMSB, ¥} -G, long- Il(ved ))(1 (e 2y - Yes 4.7 0.4<r(¥)<2 ns 1304.6310
=1 q4q, X‘f—»qqp (RPV) 1 p, displ. vtx - - 20.3 a 1.0 TeV 1.5 <cT<156 mm, BR(u)=1, m({})=108 GeV | ATLAS-CONF-2013-092

LFV pp—¥r + X, ¥r—e +pu 2ep - - 4.6 244,=0.10, 413,=0.05 1212.1272

LFV pp—; + X, Vr—e(u) + 7 Teu+t - - 4.6 A43,=0.10, 24(2)33=0.05 1212.1272
> Blllnear RPV CMSSM Teu 7 jets Yes 47 m(g)=m(g), ctsp<1 mm ATLAS-CONF-2012-140
& )_(3})51 )gr—» Wi, —eeVy,, euve 4 e - Yes 20.7 ¥ 760 GeV mp\:/g)>300 GeV, 112:>0 ATLAS-CONF-2013-036
X1 X1, 0] > WI] X115, etd, 3eu+T1 - Yes 20.7 X 350 GeV m(¥1)>80GeV, A133>0 ATLAS-CONF-2013-036
£&—4qqq 0 6-7 jets - 203 | & 916 GeV BR(t)=BR(b)=BR(c)=0% ATLAS-CONF-2013-091
g-Hit, Hi—obs 2e,u(SS) 03b Yes 20.7 g 880 GeV ATLAS-CONF-2013-007

. Scalar gluon pair, sgluon—qg 0 4 jets - 46 incl. limit from 1110.2693 1210.4826
_‘g Scalar gluon pair, sgluon—tt 2 e,u(SS) 1b Yes 14.3 ATLAS-CONF-2013-051
6’ WIMP interaction (D5, Dirac x) 0 mono-jet  Yes 10.5 m(x)<80 GeV, limit 0f<687 GeV for D8 ATLAS-CONF-2012-147

1 M| L L L PR T T
‘/_ =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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M_o [GeV]

SUSY - 3" Generation
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Most recent ATLAS references (using full 8TeV dataset):
ATLAS-CONF-2013-024, ATLAS-CONF-2013-037, ATLAS-CONF-2013-048, ATLAS-CONF-2013-053, ATLAS-CONF-2013-065, ATLAS-CONF-2013-068

T, production,t, = b7, 7, — w" 7(?

Status: SUSY 2013

—OL, m,.=ms+ 5 GeV
B 1-2L, m = 106 GeV
E== 1L, m_ =150 GeV
B2l m, =m-10GeV
= BB mx?=2>< mz?

— Observed limits

All limits at 95% CL

|~ < 106 GeV

| ATLAS Preliminary L, =20-21 fo" {5=8 TeV

0L 1308.2631

1L CONF-2013-037, OL 1308.2631
2L ATLAS-CONF-2013-048
1L CONF-2013-037, 2L CONF-2013-048

=== Expected limits

I
Ly =4.7 0" {5=7 TeV _|

2L [1208.4305], 1-2L [1209.2102]
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!
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Status: SUSY 2013

TTT

300

400

500

T T T T | T T T T | T T T T | T T T T | T T T T | T T T T | —
- ATLAS Preliminary L, =20-211"Vs=8TeV L, =47 fo"{s=7 TeV_]
: == OL,Zﬁ 7 OL CONF-2013-024 0L [1208.1447] n
- =A L t—~tx 1L CONF-2013-037 1L [1208.2590] -
O EmaLt-ty . 2L CONF-2013-065 2L [1209.4186] ]
- EEoLt—~WwWb %, - L2 CONF-2013-048 T
L 55 OLmono-jet/c-tag,t,—> C X, oL mono-jet/c-tag CONF-2013-068 -
— CDF 2.6 fb™' [1203.4171] ]
[ = Observed limits ==== Expected limits n
Al limits at 95% CL 7
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Z - pu event in ATLAS with 25
reconstructed vertices
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ATLAS Online Luminosity
3 Vs=8TeV, ﬁ_dt =2081fb" <u>=207
3 Vs=7 Tev,ﬁ_dt =52f" <u>= 9.1
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A EXPERIMENT

Recorded Luminosity [pb™/0.1]
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Mostly affects analyses with jets, b-
jets, taus and missing transverse
momentum. Along with triggering
and computing.

Tracking, electrons, muons and
photons less sensitive

¥ ARC Centre of Excellence for
Particle Prysics at the Terascale

7R THE UNIVERSITY
of ADELAIDE



