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Introduction g-mediated Direct Pair Conclusions Strategies

SUSY processes of interest

Why look for third generation SUSY?

@ Hierarchy problem solved naturally if the 3™ generation is light

o Large mixing in the third generation = low m(71), m(1) and
m(b1)

f1, by searches: If m(g) accessible at 7 TeV then one can search
for Gluino mediated sbottom/stop pair production.

i Prospino2.1

VUmeb]»Pp*SUSY N VS =7TeV
If m(g) > m(b) consider: ‘ \
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Introduction g-mediated Direct Pair Conclusions Strategies

SUSY processes of interest

Why look for third generation SUSY?
@ Hierarchy problem solved naturally if the 3™ generation is light

o Large mixing in the third generation = low m(%1), m(1) and
m(b1)

f1, by searches: If m(g) not accessible at 7 TeV then one can
search for direct sbottom/stop pair production.

Prospino2.1

TS — o . 0,,[pb): pp = SUSY VS=7Tev
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Introduction g-mediated Direct Pair Conclusions Strategies

Search Strategies

R-Parity conservation = Missing Transverse Energy (E*)
Cascade decays to LSP = High pr jets and possibly leptons
Expect heavy flavour jets = require b-tagged jets

Exploit signal kinematics via variables like Hr= Xpr,
megr= E¥™ + Hr, mcr

Analyses Plan
@ Define various SRs depending on the signal of interest

@ Estimate backgrounds, minimizing the dependence on Monte
Carlo simulation

@ In the absence of SUSY: set 95 % C.L. limits using CL;
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Introduction g-mediated Direct Pair Conclusions Strategies

Background Estimation

e Dominant backgrounds (ATLAS): often estimated via Transfer
factors from Control regions (CR) to Signal region (SR).
Allows for the cancellation of correlated systematics

kag,MC c c
bkg.,est SR data other,M o data other,M
Neg™™ = 7kag’[\/]c(NCR —Neg ) = TF(NEg"—N¢g )

CR
(1)
@ Fake lepton backgrounds: Measure parametrized fake rates in
multijet dominated regions, and apply them to objects that
could result in fakes

o Fake E}s multijet backgrounds: data driven technique based
on the smearing of jet energies

@ Sub-dominant backgrounds estimated using Monte Carlo
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Introduction g-mediated Direct Pair Conclusions g-med f; z-med by

Search for gluino-mediated stop
pair production

1-¢ + b-jets + mgg: ATLAS-CONF-2012-003
2-0 (SS): arXiv:1203.5763, submitted to PRL (ATLAS)
0-¢ 4+ 6-9 jets: ATLAS-CONF-2012-037
20 (SS) + b-jets: CMS-PAS-SUS-11-020
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Introduction g-mediated Direct Pair Conclusions

g-med f; z-med by

Gluino-mediated stop (ATLAS): Analyses

Search for gluino mediated stop with f; — t 4+ ¥ or f; — b+ {;i

= many jets, b-jets, leptons and £t

2 same-sign leptons

e > 2 leptons (e, 1), pr > 20 GeV
e 2 |eading leptons: same sign
® > 4 jets with pr > 50 GeV

Two signal regions:
>SR1: ET > 150 GeV
>SR2: BT > 150 GeV,m7 > 100GeV

- - Signal

3 o Databoil |

g Ldt=2.05f \/7 7TeV X SM Background

o |TATLAS W2y +ets [iiex

pt Ml Diboson [ Fake-lepton
g

o

OMERNNY

Il Il IN
50 150 200 250 >250
ET™ [GeV]
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1 lepton + b-jets

o= 1 lep with pr > 20(e), 25(u) GeV
e > 4 jets, > 1 b-jet
e mr > 100 GeV

Two signal regions:
>SR1: .ET > 80 GeV, mes > 700 GeV
>SR2: ET > 200 GeV, mer > 700 GeV

T T T T
ATLAS Preliminary

J‘m:znsm WE=7Tev

L-electron, SR1-D

Events / 40 GeV

data/ exp

0 26 £ a0 EQ 500
ET [GeV]
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Introduction g-mediated Direct Pair Conclusions

E-med f; Z-med by

Gluino-mediated stop (ATLAS): Interpretation

Phenomological MSSM

>Production: g + ht

>Spectrum: m(X°) < m(#) < m(g)
m(%°) = 60 GeV, m(%) =~ 2m(%°)

>Decays: § — 1 + t,i1 — b+ i,

X WEAR

G production, - T;#1,, - b+ [L dt=2.05 1", J5=7 Tev
< 650F T T T T T Ty
[ E ATLAS —— Obs.CL,95% C.L.limt 3
O, 600 2-iepton SS. 4 jets -eas Exp.CL 95%C.L limit |

- E = ----+- Expected limit £1o 3

£ 550E- Mp =G0 ceV — — 1 lepton plus bjets 2.05 b

= m; 2m, o s E

5005 m, > E

450 & E

E o - N E

E > ; E

400E /“/ :./ E|

3505 _ : 3

E e : E|

300F- s &3 E

E - A E

E - Al E|

250E Rk 3

B HE E|

200¢ | | | | / KN A L
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Exclude: m(g) < 650 GeV for
m(t) < 450 GeV
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Simplified Model

>Production: gg

I>Spectrum: m(X°) < m(g) < m(t)
>Decays: g — tt + X° via off shell
stop

G producﬂon,é«.\i?j [Ldt=2.05 6, V5=7 Tev
T T T

g
1=
3 3500 — Obs. CL, 95% C.L. limit g
) E ---. Exp. CL; 95% C.L. limit =
e [ - Expected limit £l Y S
£ 300 — - Llepton plus brjets 2.05 fo} H g
L ATLAS 3 n
2501 2lepton S5, 4jets s 8
£ 5]
200; g
E E
1501 K]
C =
100 0.26
’?/ 074 039 032 031 10"
4

00 450 500 550 600 650 700 750 800
m; (GeV]

Exclude: m(g) < 750 GeV for
m(°)=0GevV . . . .
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Introduction g-mediated Direct Pair Conclusions g-med f; z-med by

Search for gluino-mediated stop with multijets (ATLAS)

@ Details available in: ATLAS-CONF-2012-037
@ Use 6-9 jets, 0-¢, EM’SS significance

GG production, §— X, "= 4.7 ot
< T T T T T T T T T T T T
@ 600 [— s 0bs. CL, 95% C.L. limit 0.£k -
[©5 L exp. CL_ 95% C.L. limit 10
Efk“ F exp. limit£10 0 e |
500 - SS Dilepton, 2.0 fb* 022 012 0.08]
r 1-lepton plus bjet, 2.0 fb* A 10°

I Multi-jets plus E:“ss combined RRRIC 25 0.08) 0.06]

400 [~ATLAS Preliminary 0.23 0.12 0.08 0.05 0.04+

021 012 0.07 0.05 0.04 0.03]

Cross section excluded at 95% C.L. [pb]

300 [~ 0.03]
C ] w0
C 0.02] 1
200 - 0277 01 02 0.0z
C 0.02
100 f:55 016 01 007 005 0. 0.0

10°

[06 014 0po 006 o 4i 0.03 /0. 092
il I aan el il
500 600 700 800 900 1000

m; [GeV]
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Introduction g-mediated Direct Pair Conclusions g-med f; z-med by

Search for gluino-mediated stop (CMS): Analysis

CMS use a same sign di-lepton search with 2 b-jets to search for a
variety of models.
7 signal regions with different # jets, E#”’SS and Ht

SR1 SR2 SR3 SR4 SR5 SR6 SR7
No. of jets >2 >2 >2 >2 >2 >2 >3
No. of btags >2 >2 >2 >2 >2 >2 >3
Lepton charges | + + / — — ++ ++/—=|++/—=|++/ == ++/ == | ++/— =
Er >30GeV | >30GeV|>120GeV| > 50GeV | >50GeV | > 120 GeV > 50 GeV
Hy > 80 GeV | >80 GeV | > 200 GeV | > 200 GeV | > 320 GeV | > 320 GeV | > 200 GeV

Background Estimation

@ Fake leptons: Use a CR to measure lepton fake rates,
parametrized by prt,n,pr(parent parton), and apply these to
fake-able objects at penultimate cut

@ OS leptons reconstructed as SS: Parametrize charge flip
probability for e (= 1073) and x (= 107>) and use this to
weight OS events

@ Rare SM background: Use Monte Carlo (Madgraph)
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Introduction g-mediated Direct Pair Conclusions g-med ¥, Z-med 51

Search for gluino-mediated stop (CMS): Results

Observations match up with Standard Model expectation:

SR1 SR2 SR3 SR4 SR7
No. of jets >2 >2 >2 >2 >3
No. of btags >2 >2 >2 >2 >3
Lepton charges |+ + / — — ++ ++/-f++/-- /-
Er >30GeV | >30GeV | > 120 GeW > 50GeV | > > 120 GeV > 50 GeV
Hy >80 GeV | >80 GeV | > 200 GeVJ > 200 GeV | > 320 Ge\ > 320 GeV f§ > 200 GeV
q-flip BG 11£02 | 05%£0.1 |0.05£0.01 03£0.1 |0.120.0f8 0.026 = 0.009 §0.008 £ 0.004
Fake BG 34420 [ 1.8+£12 032+0508 1.5+11 [0.81+0.7 0.15+£045 § 0.15+0.45
Rare SM BG 32416 [21+1.1 05640288 2.0+1.0 [1.04+0.58 0.39+0.20 § 0.11 +0.06
Total BG 77+£26 | 44£16 | 09£06 § 3715 | 20£09 0.6 0.5 03£05
Event yield 7 5 2 5 2 0 0
Nyt (12% unc.) 7.4 69 52 7.3 47 28 28
Nut (20% unc.) 7.7 72 54 7.6 48 28 28
Ny (30%unc)| 8.1 76 58 W\ 82 5.1 28 28
. CMS Preliminary, (S =7TeV, L =4.7 b CMS Preliminary, {5 =7 TeV, L =4.7 b
> 06 T T T T > T T T T T T T
8§ F £, >30GeV 8“ H, >80 GeV
2osk 8 1.5
2 P
g r £
@ 04 @ =
E 12 |
03[ 1 -
u.a

o
N

| | 1 L | IS
100 200 300 400 500 600 40 60 80 100 120 160 180 _ 200
Hr (GeV) E,; (GeV)

= & = = =
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Introduction g-mediated Direct Pair Conclusions g-med f; z-med by

Search for gluino-mediated stop (CMS): Interpretation

Interpret in a gluino-mediated stop scenario with on-shell (left) or off-shell stops (right)

12/36

CMS Preliminary, s =7 TeV, L =4.7 fb

Same Sign dileptons with btag selection
Exclusion g”® = gMONL 4 1

m(k) = 150 Gev

m(%) = 50 Gev

| | | |
500 600 700 800 90 0

0 i
m() Gev

Alan Tua, Uni. of Sheffield - Implications 2012

CMS Preliminary, /s =7 TeV, L =4.7 fb*

3 800 T T T T T
3 Same Sign dileptons with btag selection
3 700 s Exclusion ¢! = oMM £ 16

E

400
300
200
100

G d
400 500 600 700 800 900 1000 _ 1100
m(g) GeV
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Introduction g-mediated Direct Pair Conclusions g-med t; @-med 51

Search for gluino-mediated
sbottom pair production

0-¢ + b-jets + mgg: ATLAS-CONF-2012-003

2-0 + b-jets :CMS-PAS-SUS-11-020
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Introduction g-mediated Direct Pair Conclusions g-med t; @-med 51

Gluino-mediated Sbottom (ATLAS): Analysis

Signal is busy: 4 b-jets and 2 {° = b-jets + EM'*5 so use meg

Selection cuts: 0 lepton

ATLAS Preliminary

JLm:zosm‘dE:'rTev ® Daia2011
= SMTotal

@ MET + jet trigger fully efficient:

Lelectron, CRO-L

Events/ 20 GeV

@ 3 jets pr > 130, 50, 50 GeV
o EM=s > 130 GeV *

@ QCD Rejection: EM& /Mpgg and '
A¢min(E‘l["/hssvjet51—3)

@ Enhance SUSY signal:

data/ e

@ > 1 b-jet and > 2 b-jets Friee
@ Mgs > 500/700/900 GeV

Control region for tt + WHF.

Top, WHF Background: Use TF with 1 lepton Control Region (CR)

Other backgrounds estimated using data driven techniques (multijets) or
MC (other backgrounds)
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Introduction g-mediated Direct Pair Conclusions

z-med 7, g-med by

Gluino-mediated Sbottom (ATLAS): Interpretation

g + b.b, production, b, b+’ L™ =2.05 b V5=7 TeV
< 1100 prrry T T T T T T
) E  ATLAS CL, Observed Limit (95% CL)
O 1000 YT L CL, Expected Limit (95% CL)
£ g0 g:zgx)’: eis CL, Expected Limit +10
800 - m(x) = 60 GeV, mfi, )>>m(@)
E [ ATLASbp,2.05 "
700 | [[T] ATLAS 3, - bb 35 pb™
E CDF b, 265 fb™
600 - B cor b, N
£ WM oobp,52ib
500 - [ ]CDF g, - bp25in’ '
400 |- .
300 -
200 B Lo e e e Lo b b
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No excess so we set 95 % C.L. Upper Limits

Interpretation dependent on mass spectrum

@ m(x) < m(b) < m(g)
@ & — bband b— b¥°

® Exclude: m(g) < 920 GeV for
m(by) < 800 GeV

100 200 300 400 500 600 700 800 900 1000 \]71100
- [Ge

]
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GG production, § zwj, m@>>m@  L™=205bVs=7 Tev
800 T T T T T T T
CL, Observed Limit (95% CL)
++ CL, Expected Limit (95% CL)
700 CL, Expected Limit 10
ATLAS g

@ m(x) < m(g) < m(b)
@ & — bbx° via virtual b

@ Exclude: m(g) < 900 GeV for
m(x°) < 300 GeV

46 15 13 046025 014

0-lepton, 3 jets
48 19 11 046025 014 008

24 082 054 025 0.14 0.08 0.05
13 045 023 014 0.08 0.05 0.03

T T T T T R

18,28, 08 09,022 048, 04 095,004 07,002 092,007 ol
200 300 400 500 600 700 800 900
m.

9

=
000

(Gev]
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Introduction g-mediated Direct Pair Conclusions g-med t; @-med 51

Gluino-mediated Sbottom (CMS 2-/)

Using the SS 2-£ analysis described earlier CMS interprets in a scenario where
by — t{{ and §F — wx°

. . - —
. ~0.~0 SRi SR2 5’3 SRd SR5 K6 SR7
Final States: ¥ ¥ No. of jets >2 >2 >2 52 52 52 >3
. No. of btags >2 >2 S2 2 >2 >2 >3
and 21 b with: Leptonch‘%rges ++/=—| ++ |++/ - |t/ -+ |+
Er >30GeV | >30 GeV|> 120 GeV [|> 50GeV | >50 Gev || >120Gev | >50Gev
® HW W~ Hy > 80 GeV | > 80 GeV| > 200 GeV [l 200 GeV | = 320 GeV | > 320 GeV | =200 Gev
-flip BG T1=02 [05=01 005001 03£01 [0.12=0.03 |p.026 = 0,009 | 0.008 = 0.004
- Fake BG 34420 [18+12 (032050 15411 (081078 015045 | 0154045
@ OR ttW™W RareSMBG | 32416 | 2111 |056%028 §20+10 |1.04+052 0394020 | 0110.06
Total BG 77526 [44%16] 09506 |37£15 | 20209 | 0605 | 03£05
TRy Yy Event yield 7 5 2 5 2 0 0
@ OR ttW™W Nt (2% unc)| 74 69 52 73 17 28 28
NuL (0%unc)| 77 72 54 76 18 28 28
Nuz (0% unc)| 81 76 58 N\ 82 51 J 28 28

CMS Preliminary, fs = 7 TeV, L,=47 bt

Same Sign dileptons with btag selection
m(x) =50 Gev
Exclusion ¢”®* = gVO*NL + 1

m(k) =300 Gev

m(k) = 150 Gev

20955 400 500 600 700 800 0

900 1
m(g) GeV
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Introduction g-mediated Direct Pair Conclusions 1% -pair (GMSB) bb-pair production

Search for direct stop
pair production (GMSB)

b-jets + EMiss 1 7(— (¢) : ATLAS-CONF-2012-036
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Introduction g-mediated Direct Pair Conclusions 1% -pair (GMSB) bb-pair production

Stop Pair in GMSB Search (ATLAS): Analysis

GMSB scenario with gravitino LSP (m(G) <1keV), {° NLSP
(Higgsino-like ¥° considered) with {® — ZG or {° — hG

Signature

In considered scenarios: BR(¥° — Z@) varies between 1 and 0.65 for
m(X°) between 100 and 350 GeV = 2 same-flavour ¢ + jets + EMis

Selection:
@ 2 same flavour lep (ee or ) % wfatiasPreiminay e oaou
. Q E[Ld= 205iNs=7Tev 22 SM™
@ 2 jets, pr > 60 GeV, 50 GeV, = maJ ' A I
. z E ET*>50GeV @ z+nt
Z 1 b-Jet 5 £ [ take-lepton

[ others

@ 86 < m(ll) < 96 GeV
@ EMs > 50 (80) GeV

Background estimates via CRs:

. 50 100 15‘)0 260 250
@ Top: revert Z window m, [GeV]

@ Zbb: EFs < 50 GeV Top Control Region
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Introduction g-mediated Direct Pair Conclusions

%, #1-pair (GMSB) bb-pair production

Stop Pair in GMSB Search (ATLAS): Interpretation

Good agreement with Standard Model expectation

EMiss - 50 Gev  EMiss > 80 Gev

ee+ji
Data (2.05 fo~ ) 86 13
SM 92+19 40.7+6.0
top 643£7.7  348+5.0
Z+hf 24+16 42432
fake lepton 24409 1.1+£0.6
Others 1.24+1.2 0.6+£0.6

Interpretation in GMSB natural scenarios with G LSP and

Z

b
/\ soft jets
‘J \ i xi\ A ¢l
| |

|

\ | 7« - =

\/ flxa\|é
soft jets

b

N
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ET™ >50 GeV

Events / 30 GeV

T T T
ATLAS Preliminary

J'un: 205" \5=7Tev

T T
o Daaz0ut
4465 SM Total
e
[

[ fake-lepion
[ otvers

— T250ev, §° 100Gev
..... T250ev, £ 220Gev

L
5 100

stop pai in GMSB Natural model

L
150

200

250

300
ET™* [GeV]

%° NLSP:

350

S 30 T T T T

> ATLAS Preliminary —CL, observed limit (95% C.L.)
9 N -+ CL, expected imit (95% C.L.)
=300 Ldt=2.05 15 =7 Tev

& Expected CL, imit +10

* Reference points

EON
L‘(\“

100
£ me <mz
50 | | | | |
100 150 200 250 300 350 400
my [GeV]
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Introduction g-mediated Direct Pair Conclusions 1 t1-pair (GMSB) EB—pair production

20/36

Search for direct sbottom
pair production

0-¢ + b-jets + mct: arXiv :1112.3832, accepted by PRL (ATLAS)
2-0 + b-jets :CMS-PAS-SUS-11-020

Alan Tua, Uni. of Sheffield - Implications 2012 SUSY in 3rd generation final states at ATLAS+CMS



Introduction g-mediated Direct Pair Conclusions 1 t1-pair (GMSB) ET)-pair production

Search for Sbottom-Pair (ATLAS): Analysis

tt mcr (b, b) from JHEP 1003:030,2010:

Contransverse Mass

m¢r = [Er(b1) + Er(b2)]* — [p7(b1) — pr(b2)]

(b2~ m(32)?
m(by) “I1 ]

@ tt events: Endpoint at ~ 135 GeV

Evenis3Gev

-} 5151 events: Endpoint at

Selection cuts: 0 lepton (pr > 20 GeV ) | Top + Wbb CR
@ MET + jet trigger fully efficient: CR: 1 lepton + EM* 4+ 2 p-jets
o Exactly 2 jets with -
p1 > 130 GeV and §  pamas . '~ owazon
pr > 50 GeV ER £ e <
° EM/SS > 130 GeV g 1wE [ B

@ QCD Rejection: EY™ /Mg and

Amin(EN jets) i
@ Enhance S/B 2 b-jets and 50100 150 200 250 300 350 400 450 500
mcr > 100/150/200 GeV m; [GeV]
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Introduction g-mediated Direct Pair Conclusions

#1-pair (GMSB)  bb-pair production

Search for Sbottom-Pair (ATLAS): Interpretation

22/36

mct (GeV) | top, Wbb Zbb Others Total SM | Data
0 67 + 10 23 +38 36 £15 | 94+ 16 96
100 36 + 10 23+ 9 31+16 62 + 13 56
150 12 +5 12+ 6 27 4+09 27 £ 8 28
200 3.2+ 1.6 39+ 32 10+09 8.1+ 35 10

In phenomenological MSSM:

@ g mass set very high
@ b — bg0 with 100%

= S T T
> 350 [ b-b, production, b, ~ b+X’
3 E 1
£ 300 |-
E E Ml coF 265"
= 1
250 [Joos2fy
= o
E .
E &
200 @ S
150 F O
1

N y
Reference point

7L Opsered Limit (9o ¢.0)
CL, Expected Limit (95% C.L.) J

CL, Expected Limit +10
} + 10 NLO scale unc.

< ATLAS

ILmzzumb‘ﬁ:nev

I NI N Pt PN S

250

300 350

Alan Tua, Uni. of Sheffield - Implications 2012

m(by) < 390 GeV excluded for
m(%%) < 60 GeV

10° e T T T 3
E  F bub,production,B, - b — CL, Observed Limit (9% C.L) J
s [ ompmseey CL, Expected Limit (95% C.L) |
5T NLO Prospino # 10 scale unc. |
&

g 0E 3
g F ATLAS 3
© C ]
L Im =205 V5=7Tev 4
1= |

10!
E. 1 I I I 1 E|

200 250 300 350 400 450

m; [GeV]
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Introduction g-mediated Direct Pair Conclusions 1 £1-pair (GMSB) BB—pair production

Search for Sbottom Pair (CMS)

>Use SS di-lepton analysis.

>Limit from SRs with softer E.,’\./”SS by — txit and xit — WZXO resulting in a
important final state containing: ttW+tW—
SR1 SR2 5 ord ) )
No. of jets >2 >2 >2 >2 . w
No. of btags >2 >2 >2 >2
Leptoncharges f+ + / — — | ++ |++/——f++/—— P X1 N
Er >30GeV > 30 GeV | > 120 GeVf| > 50 GeV [ !
Hy > 80 GeV > 80 GeV | > 200 GeV| > 200 Ge Pie
q-flip BG T1+£02 J05£01 |0.056+001f 03+01 e
Fake BG 34+20 [18+12 (03240500 15+11 )
RareSMBG 32416 §21+1.1[056+0288 20+10 T~ %
Total BG 77+26 [44516 | 09£06 | 37+15 i M
Event yield 7 5 2 5 P
NuL (2% unc)| 74 69 52 73 \ W
Nut 0% unc)f 7.7 72 54 76 !
Nui (30% unc) L 8.1 76 58 8.2
CMS Preliminary, s = 7 TeV, L. =47 bt CMS Preliminary, /s = 7 TeV, L, =471 1
3 300 T T T p=| g 10F
& I same sign dileptons with btag selection ] =
&L m&f) =50 GeV A r‘f{
E [ s Exclusion o™= oMo £ 10 ] +
250 — o
C ] g
L 4 =3
C 1 3
200— — T
L ] s
b 4 g
150(— - & 0k — o J
r ] x
r ] °© —— Same Sign dileptons with btags, m(x 0 GeV, m((’) = 50 GeV'
100t 1 R
250 300 350 400 _ 450 250 300 350 400 450 500
m(b,) Gev m(b,) GeV
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Introduction g-mediated Direct Pair Conclusions

Conclusions and outlook

@ Strong interest in third
generation searches

@ Wide array of third generation
searches for SUSY at ATLAS
and CMS

o Z/g-mediated stau
g-mediated stop
g-mediated sbottom
direct stop pair (GMSB)
direct sbottom pair

Outlook
@ Took a good bite out of the SUSY parameter space ®
@ More 5 fb~! results to follow

@ Both experiments looking forward to 8 TeV data coming in
2012! ©

— -y —;

24 /36 Alan Tua, Uni. of Sheffield - Implications 2012 SUSY in 3rd generation final states at ATLAS+CMS



BACKUP SLIDES



Introduction g-mediated Direct Pair Conclusions

Gluino-mediated Sbottom (CMS 0-¢): Analysis

Analysis described in full : CMS-PAS-SUS-11-006

Data driven background estimate:

- 0b-jets Signal selection
Selection cuts acoss
/M»,, S|se| s
; pass/fail ratio
@ 3 pr > 50 GeV jets e \ , ZowEs
¥ 8| siG 0
) 2 1 b_jet J|wop| op
e
N
° Ad>Min >4 ftand Wijets |
H 350 500 G V SIG/SB ratio Z>ee
o
™ > 350 (500) Ge Sogeepon 5T ]
@ EMs > 200 (300) GeV w ] s el |
J NER S 7o o7
, s
4 Ay i
e

26 /36 Alan Tua, Uni. of Sheffield - Implications 2012 SUSY in 3rd generation final states at ATLAS+CMS



Introduction g-mediated Direct Pair Conclusions

Gluino-mediated Sbottom (CMS 0-): Interpretation

27/36

o m(x) < m(g) < m(b)

e & — bb¥° via virtual b

@ Exclude: m(g) < 900 GeV
for m(¥°) < 300 GeV

Events/20.6 GeV

Alan Tua, Uni. of Sheffield - Implications 2012

Ly =11fb%\s=7Tev

CMS Preliminary

pp<ggg«2b+LSP m(>>m()

R R R e A R AR e ;1200
—— Data (o)
—tme =100
=Zow o
E== Diboson =

== 7y 0T
Ewoh
== Single-Top

ET [GeV]

= 11 f0is= 7 TeV'
rCMS Preliminary

— o0 = goacD
=e g7 = 3 x gMLOQCD

eee GO = 173 x GNLOX

800 1000 1200
mg [GeV]

= = =
% o
Cross section UL at 95% CL [pb]

=
Qe
.y

SUSY in 3rd generation final states at ATLAS+CMS



Introduction g-mediated Direct Pair Conclusions

Backup: Search for
g /g-mediated stau production

17+ EMSS analysis: ATLAS-CONF-2012-005

2 7 + EMiss analysis: ATLAS-CONF-2012-002
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Introduction g-mediated Direct Pair Conclusions

Backup: g or § mediated 73 (ATLAS): Analysis

Search for 71 production within Gauge
Mediated SUSY Breaking (GMSB)

e Large mixing of ¥, and 7g = low 71, often
the NLSP in GMSB

2 analyses targeting 71 production:
o jet+EM= trigger, pr(j1), EV™ > 130 GeV
e > 2 jets, pt > 30 GeV

tanB

10 20 30 40 50 60 70/\[T S]U
> 1 tight hadronic tau (pr > 20GeV), > 2 loose hadronic taus (pr > 20GeV)

mr(7) > 110 GeV, mer > 600 GeV mr(71) + mr(72) > 80GeV,
mgr > 700GeV

> 60, T T T T |
8§ . ATLAS ~ —Toasvo o 2 T s .
[=} 50; Preliminary [Jmutiets ° 7 ATLAS Preliminary ~4- Data 2011 =
o ] = El
2 40F 2051 Wz N 6 Ldt=205f" \s=7TeV -f:mm R
> E Ew+dets 2 T ]
c 30i OJtop E % 5 Wz E
¢ E o daa20ll ] - GMISB4030
4 oon -1+ GMSB(40:30) ]

E e GMSB(30,20) 7

10F E
0
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i+ i GeV)
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Introduction g-mediated Direct Pair Conclusions

Backup: g or g mediated 71 (ATLAS): Interpetation

GMSB interpretation of results in

the following hypothesis:

GMSB: Mness=250 TeV, Ng=3, u>0, Cgray=1

(o8 ]

S ATLAS Preliminary E

> MMess =250 Ter N5 = 31 w> Or < V=7 Tev LEP 95% CL (F) —
AN

Cgrav =1 Theory excl. CL. 95% CL limit: ]
> Production of squarks and gluinos _ZEE?E‘SR('%M 3
which decay directly or through cascade Et{f‘s“:ﬁ?nf?” 4
Sim

to NLSP with subsequent decay to LSP __Fasenh
exp. limit B

> LSP = gravitino, G (O keV) E
T ]

> Variety of possible NLSP —— A
~ T COoNLSP -
(7,71, R, X°) but mostly 7 at large L E
k 3

tan 8 = i
10 20 30 40 50 60 70

A [Tev]

1 7 analysis: Exclude A < 40 TeV for tan 3 > 15

2 7 analysis: (Best) exclusion of A < 47 TeV for tan 3 = 37
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Introduction g-mediated Direct Pair Conclusions

Backup: Multijets Analysis (ATLAS)

31/36

Details available in: ATLAS-CONF-2012-037

[ Signal region [ 755 [ 8% | 955 | 680 |  7j80 8j80
Multi-jets 91420 1043 12404 67+12 54417 0.4240.16
tt — qt, 00 55418 57460 | 0.70+£0.72 | 24+13 28+18 0.38£0.40
W + jets 18+11 | 081+0.72 0+0.13 13£10 | 0.34+021 040.06
Z + jets 27+16 | 0.0540.19 0+0.12 27+29 | 0.1040.17 040.13

[ Total Standard Model [[ 16734 | 1747 [ 19408 [ 107£21 | 8625 | 0.80+0.45 |

[ Data [ 1sa [ 22 ] 3 [ 106 | 15 ] 1 ]

Table: Results for each of the six signal regions for an integrated

luminosity of 4.7 fb1.
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Introduction g-mediated Direct Pair Conclusions

Backup: CMS SS Analysis Details

@ce
- mep
Alp

I N N N A S A A

600
H, (GeV)

Figure: Distribution of ET vs. HT for the seven events in SR1; ee events:
circles; eu events: squares; pu events: triangles
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Introduction g-mediated Direct Pair Conclusions

Backup: (CMS) Information on Model Building

33/36

Efficiencies of selection cuts in terms of generated quantities
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Introduction g-mediated Direct Pair Conclusions

Gluino-mediated Sbottom (ATLAS): Analysis

34/36

Theory uncertainties in the transfer factor dominate background

systematics.

#b  mgr > Top | W/Z | Other Total Data
>1 500 GeV | 705 | 248 53 1000 4+ 180 || 1112
>1 700 GeV | 119 67 7.3 190 + 50 197
>1 900 GeV | 22 16 15 39+14 34
>2 500 GeV | 272 | 22,5 21 316 =72 299
>2 700 GeV | 47 4.5 2.8 54 +11 43
>2 900 GeV | 8.5 0.8 0.5 9.8+3.2 8
g ms;, Im»zusm‘.v%:nev ,; % mxé J’Ldl~205ﬂ7‘V§:7Tev
N Glepon, SR042 E s [ s
° g . T + E ° B 1 A‘F
200 600 800 1000 1200 1400 1600 1800 100 200 300 400 500 600 700
m,, [GeV] EP [GeV]
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Search for gluino

@ Details are available in: ATLAS-CONF-2012-003
o Use 1-¢ + b-jets + mgrr analysis

g-g production, g — tb&’z, m(@) >> m(g) Ldt=2.05fb™\s =7 TeV )
10
%‘ CL, observed limit (95% C.L.)
¢ 600 . CL, expected limit (95% C.L.)
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o s
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=
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o
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Introduction g-mediated Direct Pair Conclusions

Search for Sbottom-Pair (ATLAS): Results

Dominant systematics on background estimates include JES (25% on SM
prediction), b-tagging (12% for top and 25% for W/Z+jets), theoretical
uncertainties on top (20%) and W/Z+jets (25%)

T T T T T
50F aTLAS Data 2011

Ldt~2.05f"\Vs=7Tev
af-

Entries / 25 GeV

Good agreement
between data and
SM expectation.

2-jet exclusive

[@others

--->5300,x%1005€\/7—

300
ey [GeV] EPGev)
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