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Supesymmetry Overview

> Theoretical framework beyond the Standard Model
Predicts superpartners of the known particles — Spin differs by 1/2

-~ Offers solutions to known physics problems:
Hierarchy problem
Dark Matter candidate
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Cross Section [pb]

3" Generation SUSY

~ To protect Higgs sector from unnatural loop corrections the scalar

» Reachable by the LHC!

Enhanced production cross-section,

Run 2 might be a game changer
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A natural (and viable) SUSY mass spectrum
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The pMSSM

> The Minimal Supersymmetric Standard Model implies 120 parameters

- Well motivated assumptions reduce the

number of parameters to 19

Assumptions

Experimental Constrains

Sparticles produced in pairs

The lightest (LSP) is stable (x) +— R Parity” Conservation

X,=N,B+N,,W’+N H+N  H, No additional FCNC

No new €8  <— Parameters € R

1** and 2™ Generation

mass degeneracy
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phenomenological
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MSSM

EW measurements

Collider constrains on
mass (LEP, Tevatron)

Dark Matter constrains

(Q..,,h? from Plank)

CDM




Where do we stand on pMSSMW?

-~ After the assumptions, ATLAS generated >300k model-points

Random set of parameters selection

Interpreted by 22 Run | analyses

Search summary:

ATLAS \s=8TeV, 20.3 fb™
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Other Electroweak

O-lepton + 2-6 jets + Eg"™
O-lepton + 7-10 jets + EF™
I-lepton + jets + E3™°
(/) + jets + EP'
§5/3-leptons + jets + .El‘ll““_s
0/1-lepton + 3b-jets + ET'
I-lepton stop
2-leptons stop
Monaojet stop
Stop with Z boson
Z.’J-jg[gq -y .’_':%"'55

Ib+E;”"'5'-‘. stop
1

2-leptons
2-1

3-leptons
d-leptons

Disappearing Track

Long-lived particles

HIA = 15




3" Generation on pMSSM
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3" Generation on pMSSM
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00 5 7 — SM predicts m, ~ my /2 ~ 45 GeV
Z and h funnels: g xS maf

X?X? — h — SM predicts my, ~ my/2 ~ 63 GeV
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Towards Run I

» Even with only 3.2 fb™* Run Il was able to surpass important Run | limits

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

Status: March 2016 Vs=7,8,13TeV
Model &7y Jets ET [Larm™) Mass limit V5=7,8TeV [Y5=13TeV Reference
MSUGRA/CMSSM 0-3e,u/1-27 2-10jets/3b Yes 20.3 1.85 TeV m(g)=m(3) 1507.05525
44, G-ty [ 26jets  Yes 32 m(E)=0GeV, m(I* gen.g)=m(2™ gen.G) | ATLAS-CONF-2015-062
w 44 G—4¥1 (compressed) mono-jet  1-3jets  Yes 3.2 m(q)»md?)<5GeV To appear
L g q—vq([[({[v/vv)/h 2e,u(offZ)  2jets Yes 203 820 GeV mm) 0GeV 1503.03290
S 38 8-4aY) 0 26jets  Yes 3.2 mm) 0GeV ATLAS-CONF-2015-062
S 2z goaekioggW® X 1 12&# i*g l:ets Yes Ség — mE\(),))<35OGeV m(F*)=0.5(m(¥})+m(z)) | ATLAS-CONF-2015-076
%] —qq(Cl/ly vy ep -3 jets = .38 Te' m(¥1)=0GeV 1501.03555
2 ;i §—>ZZ§’VZ/M/ g 0 7-10jets  Yes 3.2 m(¥}) =100 GeV 1602.06194
‘G GMSB (Z NLSP) 1-27+0-1¢ 0-2jets  Yes 203 |2& 1.63TeV  tans>20 1407.0603
3 GGM (bino NLSP) 2y = Yes 203 |z 1.34 TeV cr(NLSP)<0.1 mm 1507.05493
£ GGM (higgsino-bino NLSP) 7 1b Yes  20.3 z 1.37 TeV m(¥})<950 GeV, cr(NLSP)<0.1 mm, u<0 1507.05493
GGM (higgsino-bino NLSP) Y 2jets Yes  20.3 z 1.3 TeV m(¥})<850 GeV, ct(NLSP)<0.1 mm, u>0 1507.05493
GGM (higgsino NLSP) 2e,u(2) 2jets Yes 20.3 g 900 GeV m(NLSP)>430 GeV 1503.03290
Gravitino LSP 0 mono-jet  Yes 20.3 F'/2 scale 865 GeV m(G)>1.8 x 107 eV, m(g)=m(g)=1.5TeV 1502.01518
3 g & g—>bb)( 1 0 3b Yes 3.3 m(¥})<800 GeV ATLAS-CONF-2015-067
e iz g—m)(l 0-1e,u 3b Yes 3.3 m(¥})=0GeV To appear
20 33, gobi) O-1e,p 3b Yes 201 | 1.37 TeV m(¥})<300 GeV 1407.0600
o Dbibibi—bY 0 26 Yes 52 |G GEV] m(¥})<100GeV ATLAS-CONF-2015-066
0N 5by, berl 2¢,u(SS)  03b  Yes 32 &b | 325-540 GeV m(¥7)=50 GeV, m(¥})= m(¥!)+100 GeV 1602.09058
g S #h, fi—bt 1-2ep 120 Yes 4.7/20.3 | 7117-170 GeV 200-500 GeV m(¥) = 2m(E}), m(¥})=55 GeV 1209.2102, 1407.0583
i t,HWbX(,] or £t 02e,u 0-2jets/1-2b Yes 203 |#  90-198 GeV 205-715 GeV 745-785 GeV mE%)=1 GeV 1506{08616, ATLAS-CONF-2016-007
u:) S flfh ,“,HD\/[ 0 mono-jet/c-tag Yes 20.3 h 90-245 GeV m( )m(,v,)<sseev 1407.0608
o g 171 (natural GMSB) 2e,u(2) 1b Yes 20.3 7 150-600 GeV m(¥})>150 GeV 1403.5222
25 hhhoh+Z 3e,u(2) 1b Yes 203 |& 290-610 GeV m(¥})<200 GeV 1403.5222
b, h—h +h lep Gjets+2b Yes 203 |2 320-620 GeV m(¥})=0 GeV 1506.08616
t’L ROLS R, - et 1 2e,u 0 Yes 20.3 7 90-335 GeV m(E7)=0 GeV 1403.5294
xm, ﬁmm 2e,u 0 Yes 203 | ¥y 140-475 GeV m(¥})=0 GeV, m(7, #)=0.5(m(¥}) +mu’0 1403.5294
e X1X| X =) 27 : Yes 203 |¥F 355 GeV m(¥7)=0 GeV, m(, #)=0.5(m(¥} )}+m(¥}) 1407.0350
<3 xl)( —)[vaLl(vv) 0 L) Sepu 0 Yes 203 DR 715 GeV mET)= m(/?g) m(¥})=0, m(Z, 5(m(¥T)+m(t})) 1402.7029
W X1 0wl Z,\/6 2-3eu  02jets  Yes 203 |XE 425 GeV m(ey ),mm), m(E))=0, sleptons decoupled | 1403.5294, 1402.7029
X6X8—>W)(1h)(, h—bb|WW/tt/yy &HY 0-2b Yes 203 ;zI,i, 270 GeV m(¥})=m(3), m(¥})=0, sleptons decoupled 1501.07110
WX, Xa s -t dep 0 Yes 203 | X, 635 GeV mE9)=m(¥3), m(¥)=0, m(Z, #)=0.5(m(¥3)+m(¥})) 1405.5086
GGM (wino NLSP) weak prod. leu+y E Yes 20.3 W 115-370 GeV ct<imm 1507.05493
Direct ¥1¥| prod., long-lived ¥{ ~ Disapp. trk 1 jet Yes 203 |¥f 270 GeV MTE)-m(T)~160 MeV, 7(¥)=0.2 ns 1310.3675
b Direct Y1 ¥ prod., long-lived ¥{  dE/dx trk - Yes 184 |X¥f 495 GeV m(¥;)-m(¥})~160 MeV, r(¥i)<15 ns 1506.05332
Q g Stable, stopped g R-hadron 0 1-5 jets Yes 27.9 2 850 GeV m(E})=100 GeV, 10 us<7(3)<1000 s 1310.6584
S5 Metastable g Rehacron dEacrk - - 32 | £})-100 GeV, >10 s Toappear
2% aMsB, stable 7, Bore, fyrte) 120 - - 101 & 537 GeV. 10<tang<50 1411.6795
S, Q GMSB )(. —yG, long-lived )(, 2y = Yes 20.3 i.{ 440 GeV 1<7(¥})<3 ns, SPS8 model 1409.5542
28, X| Heev(epv/p;tv displ. ee/eu/pp - i 20.3 )7'1 1.0 Tev 7 <ct(¥))< 740 mm, m(3)=1.3 TeV 1504.05162
GGM 33, ,ylﬁzc displ. vix + jets - = 20.3 2% 1.0 Tev 6 <ct(¥})< 480 mm, m(z)=1.1 TeV 1504.05162
LEV pp—¥r + X, Ve —ep/et/ut epLeT,uT & = 20.3 Ve 1.7TeV  45,,=0.11, diz/133/233=0.07 1503.04430
Bilinear RPV CMSSM 2e,u (SS) 0-3b Yes 20.3 3.8 1.45 TeV m(g)=m(3), ctsp<1 mm 1404.2500
T, X W —eet,, eu, 4ep - Yes 203 | 760 GeV m(E})>0.2xm(FE), A, #0 1405.5086
> )‘(T)?f,)?l*qwi, X —=TTV et SGU+T = Yes 203 |¥F 450 GeV m(EY)>0.2xm(¥T), ;330 1405.5086
& 32 g—>qqq 0 6-7 jets = 20.3 g 917 GeV BR(1)=BR(b)=BR(c)=0% 1502.05686
2z, g—)qu] A5 qqq 0 6-7 jets = 203 |2 980 GeV m(¥})=600 GeV 1502.05686
88, 8—hit, 11 —bs 2¢,u(SS)  03b Yes 20.3 g 880 GeV 1404.2500
i, fi—bs 0 2jets+2b - 20.3 A 320 GeV 1601.07453
fif1, fi—bl 2epu 2b 5 203 | & 0.4-1.0 TeV BR(7i —be/)>20% ATLAS-CONF-2015-015
Other Scalar charm, é—ct} 0 2¢ Yes 203 |& 510 GeV m(¥})<200 GeV 1501.01325
*Only a selection of the available mass limits on new -1
stat):es or phenomena is shown. 10 1 Mass scale [TeV]
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Towards Run I

» Even with only 3.2 fb™* Run Il was able to surpass important Run | limits

ATLAS Preliminary
V5=7,8,13TeV

ATLAS SUSY Searches* - 95% CL Lower Limits

Status: March 2016

miss = i
Model &7y Jets ET [Larm™) Mass limit V5=7,8TeV [Y5=13TeV Reference
MSUGRA/CMSSM 0-3e,u/1-27 2-10jets/3b Yes 203 | &g 1.85 TeV m(3)=m(2) 1507.05525
34, §-q7) 0 2-6jets  Yes 3.2 m(E)=0 GeV, m(1* gen.g)-m(2¥ gen.§) | ATLAS-CONF-2015.062
w 44 G—4¥1 (compressed) mono-jet  1-3jets  Yes 3.2 m(@)-m(r)<5 GeV To appear
L @ q—?q([[({[v/vv)/\/l 2e,pu(off-Z) 2jets  Yes 203 820 GeV mu'r]) 0GeV 1503.03290
S 38 8-4aY) 0 26jets  Yes 3.2 mm) 0GeV ATLAS-CONF-2015-062
o | 2 2-gq¥T >gqW* X 1 Tepn 2-6jets  Yes 3.3 1. mU{,)<35OGeV m(F*)=0.5(m(¥})+m(z)) ATLAS-CONF-2015-076
oz, gﬂqq([[/h'/vvm 2ep 0-3 jets = 20 |2 1.38 TeV %)=0GeV 1501.03555
Q 35 goqgWZY 0 7-10jets  Yes 32 |B 4Te m(X,)_1OOGeV 1602.06194
‘G GMSB (Z NLSP) 1-27+0-1¢ 0-2jets  Yes 203 |2& 1.63TeV  tans>20 1407.0603
T:) GGM (bino NLSP) 24y = Yes 20.3 F4 1.34 TeV c7(NLSP)<0.1 mm 1507.05493
£ GGM (higgsino-bino NLSP) 7 1b Yes  20.3 z 1.37 TeV m(¥})<950 GeV, cr(NLSP)<0.1 mm, u<0 1507.05493
GGM (higgsino-bino NLSP) Y 2jets Yes 20.3 2 1.3 TeV m(¥})<850 GeV, ct(NLSP)<0.1 mm, u>0 1507.05493
GGM (higgsino NLSP) 2e,1(2) 2jets Yes 20.3 g 900 GeV m(NLSP)>430 GeV 1503.03290
Gravitine LSP u 0 mongget 20.3 F'2 scale 865 GeV m(G)>1.8x 10~ eV, m(g)=m(g)=1.5TeV 1502.01518
R u n I I a n S2EUES S VISV 1 () m(E?)<800 GeV ATLAS-CONF-2015-067
g—1iX) 0-1e,u 3b Yes 35 m(EY)=0GeV To appear
- 0.1y 25 o 70 14020500
U ~ =0
| 5.6, by b 0 2b Yes 3.2 m(F})<100 GeV |
T ———
2 S #f, fi—bY] 1-2epn 1-2b Yes 4.7/20.3 117-170 GeV 200-500 GeV 1209.2102, 1407.0583
2} B i, t,%wa, or er 0-2e,u 0-2jets/1-2b Yes 20.3 h 90-198 GeV 205-715 GeV  745-785 GeV 1506408616, ATLAS-CONF-2016-007
u:) 2. ,‘I fl i D\/ 0 mono-jet/c-tag Yes 20.3 A 90-245 GeV m(i))-m(¥})<85GeV 1407.0608
B i (natural GMSB) 2e,u(2) 1b Yes 20.3 A 150-600 GeV m(¥})>150 GeV 1403.5222
25 hhhoh+Z 3e,u(2) 1b Yes 203 |& 290-610 GeV m(¥})<200 GeV 1403.5222
b, hof +h le,u 6jets+2b Yes 20.3 b 320-620 GeV m(t))=0 GeV 1506.08616
t’L ROLS R, - et 1 2e,u 0 Yes 20.3 7 90-335 GeV m(E7)=0 GeV 1403.5294
xm X 1=Vl 2e,u 0 Yes 203 [} 140-475 GeV m(¥))=0 GeV, m(Z, #)=0.5(m(¥} )+m(F})) 1403.5294
e X1X| X =) 27 : Yes 203 |¥F 355 GeV m(¥7)=0 GeV, m(, #)=0.5(m(¥} )}+m(¥}) 1407.0350
= § X1 75 _vach(w) L) 3epu 0 Yes 203 [HEE 715 GeV m@f):m(/h), m(¥0)=0, m(Z, 7)=0.5(m(¥¥)+m(¥?)) 1402.7029
ws X1 0wl Z,\/6 2-3eu  02jets  Yes 203 |XE 425 GeV m(¥)=m(£3), m(¥})=0, sleptons decoupled | 1403.5294, 1402.7029
X6X8—>W)(1h)(, h—bb|WW/tt/yy &HY 0-2b Yes 203 ;gI,;z, 270 GeV m(¥})=m(3), m(¥})=0, sleptons decoupled 1501.07110
XS, 55 —lrt dep 0 Yes 203 |[Xp, 635 GeV mE9)=m(¥3), m(¥)=0, m(Z, #)=0.5(m(¥3)+m(¥})) 1405.5086
GGM (wino NLSP) weak prod. Tepu+y = Yes 20.3 w 115-370 GeV cr<imm 1507.05493
Direct ¥1¥| prod., long-lived ¥{ ~ Disapp. trk 1 jet Yes 203 |¥f 270 GeV m(¥E)-m(¥})~160 MeV, 7(¥)=0.2 ns 1310.3675
b Direct Y1 ¥ prod., long-lived ¥{  dE/dx trk - Yes 184 |X¥f 495 GeV m(¥;)-m(¥})~160 MeV, r(¥i)<15 ns 1506.05332
Q g Stable, stopped g R-hadron 0 1-5jets  Yes 27.9 g 850 GeV m(E})=100 GeV, 10 us<7(3)<1000 s 1310.6584
S Metastable 7 R-hadron dErk - - a2 [ ()00 GeV, r>10 s o appear
E’ & GMSB, stable 7 -, ;1)+‘r(e w 1-2p = s 19.1 )?:; 537 GeV 10<tanB<50 1411.6795
S, Q GMSB )(. —yG, long-lived )(, 2y = Yes 20.3 i.{ 440 GeV 1<7(¥})<3 ns, SPS8 model 1409.5542
A Heev{eyv/puv displ. ee/eu/pp - - 20.3 )7'1 1.0 TeV 7 <ct(¥))< 740 mm, m(3)=1.3 TeV 1504.05162
GGM 33, Y| —2G displ. vtx +jets - = 203 | ¥ 1.0 TevV 6 <c(¥)< 480 mm, m(3)=1.1TeV 1504.05162
LEV pp—¥r + X, Ve —ep/et/ut epLeT Ut 5 = 203 |7 1.7TeV  4,,=0.11, i32133233=0.07 1503.04430
Bilinear RPV CMSSM 2e,u (SS) 0-3b Yes 20.3 3.8 1.45 TeV m(g)=m(3), ctsp<1 mm 1404.2500
T, X W —eet,, eu, 4ep - Yes 203 | 760 GeV m(E})>0.2xm(FE), A, #0 1405.5086
> 0K X oW ot etd, 3en+T . Yes 203 [ 450 GeV mE))>0.2xm(¥5), 1,33%0 1405.5086
& 32 g—>qqq 0 6-7 jets = 20.3 g 917 GeV BR(1)=BR(b)=BR(c)=0% 1502.05686
22, g—)qq/\/] A5 qqq 0 6-7 jets . 203 |& 980 GeV m(¥7)=600 GeV 1502.05686
38, g—hit, i —bs 2¢,u(SS)  03b Yes 20.3 g 880 GeV 1404.2500
fif1, h—obs 0 2jets+2b - 203 | & 320 GeV 1601.07453
iy, fi—-bl 2epu 2b - 203 |4 0.4-1.0 TeV BR(7i —be/)>20% ATLAS-CONF-2015-015
Other Scalar charm, é—ct} 0 2¢ Yes 203 510 GeV m(¥})<200 GeV 1501.01325
*Only a selection of the available mass limits on new -1 1
states or phenomena is shown. 10 Mass scale [TeV]
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O verv | @ W (47145-conr.2015-086)

» Search for direct scalar bottom quark pair production:

b
Final state consist of 2 b-jets and large missing P : : .
Hi X1
transverse momentum = ¥
P X4
p
Analysis based on Run | strategy, targeting the b
exclusion of large sbottom masses
0 Sbottom pair production, 51—>b%? 5 . e .
E EIAI"I'LIAISII R s %Observedlimit(ﬂciif;) Run || analgS|S SGHS't'V'tU galn
£7500 :—JLdt=2o.1 o', 1s=8TeV | Expecwd"mit(ﬂcex")_ bg F 8 - ]_3 TeV:
- Al 95% CL e ] s’ |
B imits at 95% \:’D05.2fb'1 | . .
4001 —ATLAsz.osfb",\s=7Tev_: ' Slgﬂa| GF(SOOGeV) INCrease bg

— factor of ~10

. - Major background 0, ;..

. increase by factor of ~2

(| LI 1 I I |
0
100 200 300 400 500 600 700 800

arXiv: 1308.2631 g, 1GeV]
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Analysis Strategg ~H ?

- The decay products manifest themselves as E ™

Invariant mass reconstruction impossible

» Simple and robust Cut 'n' Count approach employed

Define Signal Regions based on a model

Aiming to reduce background — Discriminating
variables used

Optimized to provide maximum discovery
significance

Validation Regions to verify the prediction
Intermediate step between CR and SR
Kinematically close but orthogonal to SR

Events / 40 Ge

o
IO

y #HLHL’M “\K

ta - fitted background
o

Data
P
N
o
=]

10

?

400 600 800 1000 1200 1400 16'00\
m,, [GeV]

Define Control Regions each targeting a
specific background

Normalize the MC prediction to match the yield

Extrapolate the normalization factors using a
combined likelihood fit

Open Pandora's box
Compare the yield in SR with the SM prediction

If no excess observed, derive exclusion limits on
the model

13



Signal Region A ~ Bulk Region

> Class of regions targeting large mass splitting between b and

- Containing: O leptons, 2 b-jets, large E M=

l |

p, > 10 GeV 77%
efficiency

Kinematic end-point for ttbar m_, = 135 GeV

l

Ensure fully efficient

ETmiSS trigger

100“
|

0 P PP (I R Y s o
100 200 300 400 500 600 700 800
m; [GeV]

- Main discriminating variable, contransverse mass:

For the decay of two identical massive particles to two visible (v, v,)

Major Backgrounds

and two invisible: mic(v1,v2) = [E1(v1) + Er(0)1? = [pr(v1) — pr(©)]* W +Jets‘
SingleTop A

Event Selection

SRA250 SRA350 SRA450

No baseline electron or muon
Leading (in pT) two jets b-tagged
pt > 130 GeV for the leading jet
my, > 200 GeV
EMss > 250 GeV
Veto on 4" jet with pr > 50 GeV
mer > 250 GeV mcrT > 350 GeV moert > 450 GeV

+ Multijet “killers”
. A‘P(j1’E
m_.>0.25

ttbar —

")>0.4

Z + Jets
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Signal Region B ~ Compressed Scenarios

> Scenarios with small mass splitting between b and %]

lead to softer b-jets, SRA is no more sensitive

- Initial State Radiation recoiling against  »

i ]
| IR I | SIS BRI |

0
100 200 300 400 500 600 700 800
ms [GeV]

the sbottom system exploited to

discriminate the potential signal Maijor Backgrounds

- Containing a high-p, non-b-tagged jet, large E ™ W + Jets

and additional b-jets SingleTop

Event Selection Z + Jets

Lepton selection No baseline electron or muon

Leading-pr jet not b-tagged, pr > 300 GeV

SubLeading-pr jet b-tagged

Ap(1% jet, BM) > 2.5 + same Multijet cuts

JetVeto pr(d™ jet) < 50 GeV

ET™ > 400 GeV tthar

15



Control-Regions

» Dedicated Control Regions for each dominant background

Alternative estimation:
Data-driven using y+jets

> Due to kinematics, different CRs correspond to each SR type

events

SRA: ZtJets, W+ets, SingleTop, ttbar — SRB: ttbar, Zt+Jets

> The rest of them are calculated using pure MC prediction

ATLAS Pneliminaq/
\s=13TeV, 3.2 fb

SFOS leptons,
p,' > 100 GeV

2Leptons - SFOS leptons, p,' > 100 GeV

/Z mass window
E. M <100 GeV

¢ BRI e ] (S i,
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Alternatively: Z from Photons

- Data-driven technique developed for cross-checking purposes

Exploiting the similar properties of the vector bosons Z and y

. . —_— —_— fake
> Photons mimic the Z = vv decays: - A P ek,
A Zt)ets i { yt]ets )
faking E.™ by vectorially adding the photon to real s 8 m< ’ m< b
b b
* Yield is measured in photon dominated CR = £ «E amas o =% iz
Re-weighted, using simulations, to account CRyA
for Z and Yy mass difference | Jont NEPP and APP ety

ATLAS Work in Progress - Er) ataDry Z“’"‘l

Vs=13Tev, 32" -W"
ingle 10}

* Corrected for any MC miss-modeling using
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Mer (1,4,) [GeV]
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> The observed number of events in each CR is used in a

combined

likelihood fit to determine the SM background in SRs;«

© 40
o

» Dominant sources of systematic uncertainties:
Experimental: JES (sra), JER (srRB), b-tagging (both)

Theoretical: Z+]ets (25-50% of the total SRA unc), ok

ATLAS Pm!fminaq
Vs=13TeV, 321

Y

. Data
R SM botal

i
s Single top
Others
W+ jets
Z tjets i
—— — m(p)=700, mfi,)=1
SRA250

small deficit ] ———————— -
ttbar (-70% of the total SRB unc) : . o s s s .
00 160 260 360 460 56#] [Ges?o
Resulted Yields NP — :
B N
Signal region channels SRA250 SRA350 SRA450 SRB —Sroecr E
Observed events 22 6 1 5 @ Ssgm- G -300 _g
Fitted bkg events 40+ 8 95+26 22+0.6 13.1+£32 E
Fitted #7 events 09+04 0.37+0.16 0.06 +0.03 59+24 —i
Fitted single top events 21+£13 0.54 £0.37 0.15+0.10 1.2+0.8 o ERE e —
Fitted W+jets events 63+24 1.3+0.6 0.41 £0.23 12+£06 z20 o -
Fitted Z-+jets events 307 7.1+24 15405 33214 3 twhmemmpmngmt I o
Fitted “Other” events 0.7 0.6 0.1 £0.1 0.02 £0.02 14+04 ° 8: : w : w : w
50 300 350 400 450 500 EE’EBS [Ge\?’l])o

No excess observed

18



Interpretation

~ The results are used to place exclusion limits at 95% CL on the

supersymmetric mass plane

Bottom squark pair ;::r::u:lu::ti:::n,E1 abf{:
BDD_IIII|IIII|IIII|IIII|IIII|

S
ﬁ E ATLAS Pre.ﬁmfnary ............
£

- Simplified model used:

/s=13TeV, 3.2 b ]

ATLAS ET™ + 2 b-jets, 20.1 fo™!, {5=B Tev—

- Only the sbottom quark and the 600

All limits at 95% CL
Best SR

ATLAS monojet, 2030, V5=8 TeV

LSP are kinematically accessible
BR(b»b+%})=1

500

400

300
> Limit on sbottom mass stands at  5q
800-840 GeV

> AlmOSt 2OO ge\/ h|9her thaﬂ Run | D_‘lilhu [EE e S i |||||||i'J:x.-'i |E§|||||||||||'

100 200 300 400 500 600 700 800 900 10001100
m; [GeV]

100
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Conclusions

> Impact of ATLAS Run | searches on pMSSM

Few models with 3 generation squarks lighter than 550-600 GeV remain

> Run Il searches for direct bottom squark pair production using 3.2 fb! g
Final states containing 2 b-jets and E ™

A cut'n'count analysis shows no excess above expected
background — exclusion limits on a simplified model have been
placed

mn~

b masses up to 840 GeV have been excluded for X] masses
bellow 100 GeV

New paper investigating the SRA deficit is being published soon
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Object Definitions

BASELINE OBJECTS ]

BASELINE ELECTRONS: BASELINE MUQONS: BASELINE JETS:
-In|<2.47, Py>10 GeV -|n|<2.4, P+> 10 GeV -|n|<2.8, P;> 20 GeV
- LooseAndBLayerLLH ID - Medium Track ID - AntiKt4EMTopo, R=0.4

4
4

[ SIGNAL OBJECTS: baseline + passOR + extra ]

ELECTRONS
- do/o(dy)<5
- Z, 5in(B8)<0.5
- TightLLH ID
- GradientLoose iso
- P> 20 GeV

JETS
- JVT>0.59

MUQONS
-d,/o(d,)<3
- 2, sin(0)<0.5
- Cosmic veto
- GradientLoose iso
- P; > 20 GeV

B-JETS
- Signal jets
- |n|<2.5
- MV2c20, 77%
WP, FixedCut

(if P,<50 GeV)
- P, > 35 GeV
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Signal Regions :

Variable

SRA SRB

Event cleaning
Lepton veto

VRB =-—

miss
ET

250 < E,m < 300

Leading jet pr(j1)
2nd jet pr(j2)
Fou;“th jet pr(ja)
Agbinin
A¢(jla )
b-tagging
E%uss/meﬂ?

VRMctA -—
VRmMbbA a—

mct
My

Common to all SR
No e/p with pr > 10 GeV after overlap removal

> 250 GeV > 400 GeV
> 130 GeV > 300 GeV
> 50 GeV > 50 GeV
vetoed if > 50 GeV
> 04 > 0.4
. > 2.5
J1 and j j2 and (jz or ju)
> 0.25 > 0.25
> 250, 350, 450 GeV -
> 200 GeV -
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Control-Regions

CRstA

Variable CRzA CRttA CRwA CRzB CRttB
Number of lep. 2 SFOS 1 1 1 2 SFOS 1
Lead. lep. pr [GeV] > 26 > 26 > 26 > 26 > 26 > 26
2nd lep. pr [GeV] > 20 - - - > 20 -
mye [GeV] [76 — 106] - - - [76 — 106] -
mr [GeV] - - - > 30 - -
Lead. jet pr(j1) [GeV] - > 130 - > 130 50 130
4th jet pr(js) vetoed if > 50 GeV
b-tagged jets j1 and j2  J7 and jo  j1 and jo bl J2 and 72 and

‘ (3 or ja)  (Js or ja)
ER'= [GeV] < 100 > 100 > 100 > 100 < 70 > 200
ER=N [GeV] > 100 - - - > 100 -
mey, [GeV] - < 200 > 200 (1) > 200 - -
mer [GeV] > 150 > 150 > 150 > 150 - -
mpp " [GeV] - . > 170 i i i
A¢(ji, EF™) - - : - > 2.0 > 2.5
Observed events 84 255 54 540 55 181
Fitted bkg events 84+9 255+ 16 54 +7 540 + 23 55+7 181+ 13
Fitted 7 events 47+14 169 + 25 83+3.8 123 +29 14+4 150 + 15
Fitted single top events 04+04 27+ 13 22 +8 49 + 25 04+02 16.8 +2.9
Fitted W+jets events - 52+ 17 23+6 350 + 47 - 126 +4.9
Fitted Z+jets events 75+9 23+05 - 50+1.6 41 +8 03+0.1
Fitted “Other” events 36+1.3 44+09 08 +0.4 11.7+2.1 - 1.3+£0.6
MC exp. SM events 54 283 56 491 49 196
MC exp. 1 events 5.7 204 10 148 15 166
MC exp. single top events 0.5 34 28 62 04 17
MC exp. W+jets events - 40 17 266 - 12.6
MC exp. Z+jets events 45 1.4 - 30 33 0.2
MC exp. “Other” events 3.6 4.4 0.8 11.7 - 1.3
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Alternative Z+Jets-from y+]ets

@ Define high-purity photon regions to emulate SRs and VRs:

CRyAx CRyA-mbb CRyB
SRAx emulation  VRAmbb emulation SRB emulation

Pre-selection v v v
Trigger HLT_gl20_loose HLT_gl20_loose HLT_g120_loose
Photons 1 signal 1 signal 1 signal
Leading photon GeV > 130 > 130 > 130
Leptons (e or u) 0 baseline 0 baseline 0 baseline
Leading jet pr GeV > 130 > 130 > 300
(Ep=Y GeV > 250 > 250 > 400
My, GeV > 200 < 200 -
mert GeV > X > 150 -
b-jets (MV2c20 77%) (1,2) (1,2) 2,3)or(24)

* The emulation of VRAmct is made with CRyAx; x = 0; with an upper cut on mep < 150,

Q REWEight P,;"',- to P; to correct Z mass effects - |° Final computation of the expected Z events in SRs (and VRs):

Zvy ~ ata _ genon-y MCY
Zyv+jets MC a'pr(tl‘llth B) NSRAX - jx‘ (ng)’A fCR}’A )

Rz, (pr(y)) dmct

Rz, dpr(B) = =2 © o omyMey ]
SR -g;lletﬁ MC dpr(reco B) =L (fekys = CRngC)'E'RZ”’(pT(y)) g

© Define an additional x-factor based on loose CRs to measure the v-Z normalisation:

y+jets.data Z+jets, MC data non-y MC Z +jets MC
_ Hyloose NCRyL ; NeroL B N[.‘R}rl. K NCRTI. NeroL
- T Z+jets.data y+ijets MC ardata non-Z MC y+jets MC
[ i o .
MZ loose N CRzL N CRyL NC‘REL NE'RZL N{_‘R}f] i
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9 3 shows the 95%

Model Independent Limits

Table 5: Left to right: 95% CL upper limits on the visible cross-section ({(¢Ac).
events (S° ). The third column (S
expected number (and +10 excursions on the expectation) of background events.

Signal channel (EAG'>ggs[fb]

05
S obs

SRA250
SRA350
SRA450

8.8
6.1
3.7
5.0

/) and on the number of signal
CL upper limit on the number of signal events, given the

44720
g 5749
~_24
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