Current status of
GMSB searches at ATLAS

Andy Haas
New York University

on behalf of the ATLAS collaboration

SUSY at the Near Energy Frontier
Fermilab

November 11-13, 2013

https://indico.fnal.gov/conferenceTimeTable.py?confld=7321 #all.detailed

ne»r-=s


https://indico.fnal.gov/conferenceTimeTable.py?confId=7321#all.detailed

Introduction

 Gauge-Mediated SUSY Breaking (GMSB) e
. Gravitino is the LSP N ‘

« NLSP is generally x,° or stau, or other slepton "
- Decays to gravitino (MET) + SM partner

- Can be long-lived = prompt or displaced decay or escape detector

Bino-like

0 A prompt
X —=G+y > yY+MET i
! NON-Prompt * i different to
Wino-like (co-NLSP)
W—=G+ylZ
_ - =2 V++MET *
X, —=>G+W*

Higgsino-like _
Ztich % =G+Z > 7.MET

h-rich %' =G+h > bojets+MET

y-rich %} —-G+y > vy+MET
Bino-Higgsino admixture
(Low tanf3, n<0) )?10 —>é+(y,h) = v+b-jets+MET

X = G+(1.Z) > yijetssMET
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Prompt di-photon + MET

* At least 2 photons (ctau<0.1mm)
- pT > 50 GeV

- |solated (<5 GeV in dR<0.2)

Signal regions:

Strong production Weak production
High mass bino Low mass bino (SPS8)
A B C } :I T T T | T T T T | T T T T T T T T T T T T T T T I:
- QD - 3
Ap(y, Ep)> 0.5 i 0.5 G 2 det _ 481" 7
r o 10° ¢ —— Data2011 s=7TeV) =
r> 600 GeV 1100 GeV T 3 “h o — aco :
E, > 200 GeV 100 GeV 125 GeV S 12 b [ W. top B
= = B W.Z 1y =
i - |- 7  o=smEmm SPSB A=180 TeV ]
QCD: . | 10 3 ATLAS E
Data-driven (low-MET,HT control regions) [ :
W+jets / ttbar: 1 E
Data-driven e — y fake rate .
Irreducible (W/Z + yy): 10
MC - known to NLO 102
0 50 100 150 200 250 300
Phys. Lett. B 718 (2012) 411-430. BT [GeV]
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Prompt di-photon + MET

- 105 SPS M2t N, gt x01mm
No excess obs. =2 95% CL limits 5

(profile likelithood ratio method, CL, criterion) ;

6., <0.6f (SRA) L
0. <0.6fb (SRB) 1o
6., <1.0fb (SRC) 10

SR C = (Observed limit

------- Expected limit (<10, )
SP58 NLO cross section

— SUSY
{ﬂc;ew)

ATLAS

TN f Ldt=481b" Vs=7TeV

1 | 1 1 1 L 1 1 1 1
200 230

* GMSB: A>196 TeV

« GGM: gluino > 1.07 TeV
squark > 0.87 TeV

I 1 1 1 1 | 1 1 1 1 I 1 1 1
300 400 500

2
(for m(xlo)>50 GeV) 10 AN ST N U T A O A T AT AT T A A O O A - |
100 120 140 160 180 200 220 240

GMSB Sps8  AleV

GGM: bing-like neutralino, fanp =2, cx < 0.1mm GGM: bino-like neutralino, tanf =2, cx <0.1mm

7~
§ 91 500 : T T | T T T | T T T | T IIIII".“|“I T T T | T T T ] | T : > ;1500 : T T | T T T | T T T | T T | T T T | T T T | T :
> 8 ATLAS m— Observed imit (+1050) o § [ ATLAS — Observed limit (+1o3%")
ol 400 L Expected imit (+10,5) QO FHor e M B
O & [ [ta=a7ml k=TT = B | [La=arntk=TRY Expected imit (+1.5,,)
~ - — ATLAS 1.0 15 N IR T
1300 |- vy 1300 - i
wn o n
2 = E © = e
© 1200 | . E 1200 | -
00 = e Y 3 1100 —
@) o Rt s ] ﬁ - .
g mf | 8w, |
2 E E U‘ ?.._‘_'__ .................................................................. ]
O wE - U %00 e, T 3
0 }L_‘_,_,_—‘_f GGM : - :_ GGM—:
?00 : 1 1 | 1 1 1 | 1 1 1 | 1 1 1 | 1 1 1 | 1 1 | 1 : ?00 : 1 1 | 1 1 1 | 1 1 1 | 1 1 1 | 1 1 1 | 1 1 1 | 1 :
200 400 600 800 1000 1200 200 400 600 800 1000 1200
m.. (GeV] m., [GeV]
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Non-prompt di-photon + MET

e At least 2 photons Longitudinal segmentation!
A
- pT > 50 GeV f
Middle Layer
- Isolated (<5 GeV in dR<0.2) R; (n2)
L ) ] 1{n4)
« Use timing and shower direction
to distinguish photons from
displaced decay >
F 4
« Allow one photon to have “loose” égﬁ-_mg I SRR
photon shower shape in calorimeter Sl e
to increase efficiency for | uﬁm}im;;im;m;
non-pointing photons in g A4S, FO o] AT e tsieFLa0201
. . Wy vs=7TaV 4 | e SPSA MC, A=120 TeV =6ins %
Slgnal (ln |eta|<137) %1: [La-48m" — Packgrond JE-_—BkgOnIyFH i
10 . | 8_—
3'_ ‘ . 1 6_—
« MET > 75 GeV j Iﬁ H S
L
2 1 L
Phys Rev. D 88, 012001 (2013) 4 2 40 ! EL[ns? -1000 -800 -600 -400 -200 0 200 400 600 BUO[ 1[}00
: ’ ’ : ' Zpca [MM
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Non-prompt di-photon + MET

No excess obs. 2 95% CL limits

fb]

= __ ATLAS ——— SPS38 Theory Predi_dion - _—
CL . . OB st (Ba7Tey) T Sho8 Theery Predetion = 7
(CL, criterion) [ o e
- - ed Limit = 1o, -
woof- o T SesesinCil .
Interpretation: ok :
1000 -
~0 B
T();) Vs A B
~0 ~0 500~
T(x;) vsm(y;) -
1 11 1 | 11 11 | 11 1 1 | 1 - 1 I - 11 | 1 11 1
~0 ~ D{] 10 20 30 40 50 60 70 80
T(x;) vs m(y; ) ) [ns]
£ ATLAS [ g san’ T2 Onmamved ot o)
s=7TeV — — Expected Limit

A =120 TeV 1]
= Obs. Limit: T> 8.7 ns

I Expected Limit = 15,
Expected Limit + 2 [

(¥ Excluded Hegion

All limits 95 CL

SR
SRR I
I0XRRRRAX KR 9w,

[0 HHRLLH S ese,
10 15000 HA A X Sk
IRRRRRIRARA R

1III|

. . ?‘0‘0’0’00000 5 .
. o o o ) (KRS
= Exp. Limit: t> 14.6 ns R IR
R 0RLRRARK
A =70TeV IS
1 RS
= 0.25 <1t <50.7 ns excluded 95% CL
A =160 TeV
10" 80 100 120 140 160 180
= 0.25 <1 < 2.7 ns excluded 95% CL o aen
100 150 200 25
1 1 | 1 1 1 1 I 1 1 1 1 I 1 1 1 1 I 1 1 1 1 | 1 1 1 1 | 1 “I"Ir‘x}lglllqe‘f]
200 250 300 350 400 450 500
m(z;) [Gev]

Updating with 8 TeV data and improved calibrations and techniques!
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Photon+lepton+MET

GGM wino-like NLSP E o | oo &
~0 ~ ~0 =, . . § E c:;:Te:a' -n E
m(y )~m(y,) 2> i =G(Zy) -> v,land MET in final state : " sl e
G ] S
Y ATLAS Praliminany
X1 7 4c Electron channel -
aF
oF
1__
05400 150 200 250 300 350 400 450 300
mlss [GeV]
$ + _E
L] E 3
LIS 3
0E 1[]0 180 203 250 300>] ﬁ 450 503
* [Gev)
Electron channel Muon channel 3 1G:J 1 [ I:ﬁ“‘l | L
g - VE=TTaV -?;'I? h
=1y, pr> 100 GeV >1v,pp>85GeV }3 F oo :5%3:%%53?3
>1le,pr>25GeV >1p,pp>25GeV S ATLAS Prtemcery
no i, pp> 25 GeV Noe, pr>25GeV € Muon channel
|m,,—m,| > 15 GeV 2
AR(,y)>0.7 AR, y)>0.7 o 00 150 200 250 B00 350400 250" 5;30
EF™ [GeV]
. . . ) 3 . . . g
Signal region: £, >100GeV,m,(/,£,)>100GeV = o '
z E
2 15 Ld + E
. - - ~ . e E \\\\\\Q\\\\\\\
Dominant bkg: Wy, tty, (fully-lep)tt  MC (validated vs data) o NI \\:‘\\\\\\\\

Wjets, (semi-lep)tt (ABCD v-ID vs y-iso), y+jet (matrix method), others (MC) ° 100750 260250300 0450500
Er™ [GeV]
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Photon+Ilepton+MET

No excess obs. =2 95% CL limits ATLAS-CONF-2012-144
(profile likelithood ratio method, CL, criterion)

GGM: wino-like NLSP
T T T T | T T T T T T T T T

-1 500 | | | T T T | T T T T | T T T T | T T T T _]

. } — -

e-channel : Oyis <2.7 fb ﬁ 1400 =—= Observed limit (=10.-y) 3

M‘Channel L Oy < 1.8 fb & 1300;— ...... Expected limit (1 ,,,) —2

E 1200 ;_ All limits at 95% CL —;

c : ]

ERLS ATLAS Preliminary =

1000F- ) E

900F- f Ldt=47-4.81b E

800F- \s=7 TeV =

600E-  gNLsP

. — | | | | | | | | | | | | | | | | | | | | | | | | | | | | | | | | 1
Interpretation: 0000 500 300 400 500 600 700 800

GGM wino-like NLSP wino mass [GeV]

Combined electron+muon channels for model-dependent limits

Gluino mass > 619 GeV for any wino mass (below m71(2)).
Wino mass > 221 GeV for any gluino mass.
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Photon + b-jet + MET

GGM bino-higgsino admixture NLSP Phys. Lett. B 719 (2013) 261-279.

70 — G(h.
u<0, Ml~-u > X (1) - v, bjets and MET in final state

h— bb
T q b
. h b
Event selection b i
=~ G
1y pr> 125 GeV
No 22 v py> 50 GeV e
. P
> 2jets pr> 20 GeV, = 1 b-tagged L
q
Lepton veto
A -5ﬁ1">0'4 L B L L L B R R L LR
¢(']1*2 ! ) 2 10 == SM Total (I QCD multijet ATLAS
jgnal reg e —1t L
Signal region: Z o Ne=rle
. ~ [ le t
% 10 S z:gga?ln[’:Fquino,neutralino}:(BDO,?SU}Ge‘v‘
ﬁ:.!,. > 150 GE:V, m],.(}",ﬁ1.!,.) > 100 (}ev L%-, 102 signal m{gluino,neutralino)=(500,150) GeV
10
. ] =
Dominant bkg: 1
ttbar, ttbary, W+jets 10"
5 .
W(lv) (Iepton CR * esvy factor from data) "E :g -4- stat. error
W(Iv)+y/jet(sy) (y+lepton CR * MC scale) *. 25 Rsyst. error
15 e, B ! =
Multijets (ABCD Etmiss vs N,_,.) % 0sH === —4———
. ] ) a % 50 250 300
Others (Z(— vt)+jets) (MCO) .
ET"° [GeV]
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Photon + b-jet + MET

No excess obs. 2 95% CL limits
(profile likelihood ratio method, CL, criterion)

1100 GGM: higgsino-like neutralino, tanp=1.5, lul<0
= L R V0 B IR I I BRI BN I
(] [ -
S 10005 f 0 TR 3
Oyis <1.61b g oogf T E
S B00F === Observed limit (152" 3
= u S -
O 700E  ---- Expected imit (=10,,) =
- o ATLAS ]
. 600 All limits at 95% CL 1
Interpretation: - . 3
b . h ) 500 del =4.71b 3
GGM bino-higgsino NLSP 200E- 7 Tev E
: : s C NLSP 3
Combined strong and weak production limits 300 BV
200 300 400 500 600 700 800 900 1000
Neutralino mass [GeV]

~ GGM: higgsino-like neutralino, tanp=1.5, lul<0
For m(3?)> 220 GeV e e e e A
1 © o | NG 3
. G 1100} =
Gluino mass > 900 GeV 2 o E s s
o - —
Squark masses > 1020 GeV E ool ... , E
= = = Observed limit (+1 ooy 3
= - -
& 800 . expected imit (=1 o..) E
: ~ 7005 =
220 GeV <m(¥,) <380 GeV excluded o, e ATLAS -
= . 4
regardless gluino or squark masses! 500F- f sh=sm 2
. - . = 'JE:Y TeV 3
(on the basis of the expected weak production) 400 ANLSP E
800355300 400 500 600 700 800 900 1000 1100

Neutralino mass [GeV]
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Stau NLSP: tau+jets+MET

GMSB T NLSP > many taus in final state
Event selection
1 (= 2) v, with p7 > 30(20) GeV. no extra light leptons
E, >150GeV, N =2 . p/' >130GeV, p)* >30GeV

Jet

QCD rejection : A@(j,,.E,), E,/ m,, (1T SR)

3 signal regions: It 21 GMSB 21 nGM
mi+mp” =250GeV
H, = 600GeV

N, =4

m; >140GeV  mi'+ m” =150GeV
H, >800GeV  H, =900GeV

Dominant bkg: W/Z+jets, top production 2D CR (m,vsn, )
QCD multyjets (ABCD 1y, vs Aqg) , others (MC)

2
= _ — — — n 10 T T T - AN
@ 4 - —+ Data 2012 — Standard Model = ATLAS Preliminary % Dataz012 == Standard Model 3
G 10 TLAS F‘rellmlf':ary szlfiim -wq'lm o " ry =¥$m =E;g::nns =
e 10° Ldt=207fb =z+im ETQP w I Ldt=20.7fb Somtvan
~— DiBo: DirellY: — N -m, = el m_ = e

® \s=8TeV T CMSE - & = 60 TeV l,,.,p,r: w 10 \s =8 TeV -.-nGM - m_ = 1020 GeV m, = 210 GeV = —,
e 2 --- GMSB - 4 = 50 TeV tanfi = 15 T e a T I _--- NGM - m_=860 GeV m, =210 GeV 3
L% 10 o e E
10 ST --._,_, 1
1 Hrerey s =
1 e T E
a - n-il_ -'i -
10" . LR .

O = i 0 " ] i !"l i L
% 2E % o + =

-

g 15..!‘+‘++1 g 1ET l ________________ i _______________________ 3

200 400 600 800 1000 1200 1400 1600 = 2 4 6 8 10 12 14
H; [GeV] Jet Multiplicity
Final distribution of HT in the 1t SR Final distribution of ny, in the 2t nGM SR
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Stau NLSP: tau+jets+MET

/ GMsB
! ¢ (1T+2‘E Lombmanon)

mSUGRA/CMSSM : (m,, m, ,,) plane 10

o GMSB: Myess=250 TeV, Ng=3, 40, Cqray=1

= TR

No excess obs. 2 95% CL limits . S8 1

(profile likelihood ratio method, CL, criterion) > ’ -

O, < 2.4 b (21 nGM SR) A E a5
Interpretation: sof | f ——

GMSB : (A, tanf) plane : o/ ‘ o

( : [?}2 p 20— ATLASPﬁﬁllmmary ]

nGM : (m(7), m(2)) plane - [Lat-207 o8 Tev | 1

=3

40 50 60 70 80 90 100
A[TeV]
e GMSB: A>51 TeV 1300 B e e e e
(0] = J
« nGM: gluino > 1.14 TeV e E —
1100 Ef_——_-_—_-—_—-_-_—— __-——"'"'-__-_“,_,___..,...%
1000 E— _E
900 E_ATLAS Preliminary T Opserved lmit (£107.2) _i
C [Ldt=20.7 fo", f5=8 TeV —=~-- Expected limit (sl o) |
800 —~ .
700 f— _f
600 f— . _f
- nGM (2t analysis) 1
500 — —]
4OOE|- ||||||||||||||||||||||||||||||||||||||||-vE
ATLAS'CONF'2013'026 120 140 160 180 200 220 240 260 280 300 320

m. [GeV]
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Long-lived slepton (stau) search

> AL L L IR L B DL LU B IR

GMSB T, NLSP, decaying outside the ATLAS volume Sip- ATLAS Proliminary .
Event selection R fLat=159m" 4 oueimeme .
two loosely identified muons, pp> 50 GeV, Il <2.5, g“’z | '3" ____‘_ 2',:532‘:“":';";6‘6‘;{;‘“" E
Im,, -m,l > 10 GeV 8 ' (A=110TeV, tanp = 10)

+\+ s GMSB, m = 437 GeV
| 1

—_
o

[} measurement quality criteria

consistency among Pixel, Calo & Muon Spectrometer

(A =140 TeV, tanp = 10)

Signal selection :

LI LT AL L
_._
——
+
1
I_
i
i
1

Lower Mass cut on two candidates m = p/ By 107 P e T T
- ’ * M 7 "\ :III|IIII|IIIIIIIIIIIIIIIIIIIIIIII|Illl_i—.5_iII|IIEI:
Background : high-p; muons with mis-measured [5 (data) B i A A A A
8 3F . E
o 2F E
S teenastty] :
o [ ol L I B B I B < 100gmm Ty O E
= - ATLAS Preliminary 8 90F ATLAS Preliminaryq -1E | | | | | | | | | E
2 : 1 e onb DG 10 50 100 150 200 250 300 350 400 450 500
S L is=8TeV, j Ldt=15.9fb" 1 @ 80p L\ s=8 TeV,I Ldt=15.9 fb" min(m , m,) [GeV]
7] ] s \ i
% BBl production, tanp = 10 —e— observed limit Ev_ 70:_ “‘.‘ _:
o E== expected limit + 16~ —— +20 e c \ 3
5 10: [l procuction, tanp =30 —e— observed limit = (.ID 60F "\ —— Observed Limit -
C BBl production, tan =50 —e— observed limit ] (2] = ‘. o 102 =
| B .\ _.*=.. ATLAS-CONF-2013-058
40-— ‘\".\ - £ 10y 0
- Excluded 3 .
1 | 30§ E Updating to full 2012 dataset,
g E 208 E with improved calibrations...
10E =
il IR RSN NIRRT SR SR 1 | 1 o :|||||||||||||||‘:‘l|ﬁ|1||1||1|||||
250 300 350 400 450 500 L 200 250 300 350 400 450

T, mass [GeV] T, mass [GeV]
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Disappearing tracks: long-lived chargino

Characteristics
« LSP=pure Wino
« Am = 160 MeV (between chargino and LSP)
* Measurable hifetime cz,: ~ 0(10) cm
« Decay mside ATLAS mner detector
* Chargino decays into a neutralino (MET) +
soft pion (1sn’t reconstructed)

\

Trigger Selection = .
Mono-jet (from ISR)  Select good. isolated 3 | 08 £
+ MET, high-p, tracks with < 5 TRT &
with Ap(jet. MET) =m  hits 600]

Tu.'J‘ 0.4

Ju
-|El|

Veto events with leptons

: | 0.2
0 200 |
]  Ficol

Dedicated track reconstruction - R G
| significantly improves the . L . 0

R BT High efficiency for particles decaying

REHSSIRSEEAG: ST ML HRCS after the PIXEL and before the TRT

g ++ compared to previous analysis
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Disappearing tracks: long-lived chargino

o . ' = U -
A1 decaymg into X +x

Three main background sources

I. prmismeasured tracks (main source) e e Badly mismcasured inp, duc o wrong (1
5 R . P combination of ~points
— Wrong combination of seed-cluster in - S e o
n ~ i . 1 High-p, charged hadron i
plhEl dEtECTDr ."h . s interacting with [ material { )

— Wrong extension of pixel-seeded tracks
2. Interacting hadron tracks
— Comes mainly from W—1tv
— Large calorimeter activities :
: o - J recconstructed track
3. Unidentified leptons | ———— true particle track |
— Leptons which survive lepton veto

Lepton failing to satisfy
identilication criteria due o {3)
large bremsstrohlung or scattering

Pixel SCT TRT
- 1{]5 LI LI T T T T T T
@ —a— [ata
L Totad background
. . T 1ﬂd Inferackng H'E.'._i'.}:'n s
Background estimation 2 GF Gestev, [Leezosnt T P amedaired ac
« Background tracks pshape from data E . ' ﬁf":"igggz:;:x-:gg::

m, = 300 GeV, r: =10ns

control samples
— Unidentified-leptons normalization also
determined from data control sample

10 frese.,
1B

« Signal tracks p-shape from MC v
« Perform signal + background template fit m_as
for candidate tracks L
E 2 I : I : ijj+ - JII : lllﬂl
Pl Besaaiear-va s 1 s o0 SR A 000D
i D-?: oo ""‘il prempeRaIT
20 30 4050 100 200 300 1000

Track P, [GeV]
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Disappearing tracks: long-lived chargino

Data consistent with background — Limit setting

JlLl:I:.—EI:I.Bt.'. vs = B Tal

ATLAS Preliminary |

e Coerwed 055 CL e 210,

e
Expocied B CL liml (10}
== ATLAS ()5 = T Tel, 4.7 ', EW peod )

N  LEF: sxclusion

s ‘Emabie’

........

100 180 200 250 300 350 400 450 200 2550 800
m.. [GaV]

[

A [MeV)

200

180

170

160

150

140

_[Ln:l:—.'!I:.Btl'. vz =B Ta¥

s 'Gioble x:

arfl= 5, 00
Dbmaenied BE%: CL Wmi (1 -

o prinziind D55, CL Lt (=10, |

ATLAS (19= ¥ TaV, a7 I, EW prod |
LEP2 axchinion

Theory [Frya Letl B721 (20135 253-280)

ATLAS Praliminary

e

e o
R R
.'.'-'.i_:?:c-‘.' e

S

100 150 200 250 300 330 400 450 500 530 00

m.. [GeV]

+ In the high p; region. observed number of events 1s a bit smaller than the fit result, so the

observed limit 1s tighter than the expected limit.

« In AMSB model with t ~0.2 ns and Am ~160 MeV, chargino mass up to 270 GeV 1s

excluded.

« For longer chargino lifetimes of T ~1-10 ns. chargino mass up to 520 GeV 1s excluded.

Andy Haas
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Stau / slepton co-NLSP: leptons+jets+MET

multi-lepton
2-jet 4-jet 7l V4 ¢
Trigger Single electron or muon (+jet)
j\'r'[(_\p 2 2 2 2
pr (GeV) 25 (20) 25 (20) -
P2 (CeV) > 10 > 10 G
Njet 22 >4
P (GeV) > 200,200 > 50,50,50,50 é
pAtdIet (QeV) < 50 —
E== (GeV) > 300 > 100
mr (GeV) — -
EPS Imog 0.2
mise (GeV) — > 650 T
GMSE: M, =250TeV, N=3, u=0,C__ =1
a 50 — T T T 1 o]
< 10° g E——————— B I W Coserved Imit (10 ™)
% E amas . Data201 (BT TeV) 3 8 \: e
C — Standard Model ] 5 oV
° £ ; ] : LEP & |
o L _ -1 W Z+Hets i i =
Q Ldt=471b 0 40 . R oPAL
pali= -gﬁ'rgts _ — A | ——aATAs=i1tauzm)
£ E Multi-lepton, 2-jet L multiets (data estimate) 3 | ——ATLAs =2 2w
g 2=, &y andy combined =a"i”9'e “{: . a5 | | A stasn L
w w=s GMSB A=45 TV, tanp=5 | iR =
0g FARGN  evvmrennmd * B j Ldt=47 " \E=TTeV 3
= : . 25 —
1 §_ E 20 -. "1- __:
= FrEAy . -.\la — S 3
: i ] 15 —1 1 CoNLSP  —
H H e =
10" —= i :} T
m_l_u_‘_l_l_u_‘_llllllllllllllllllz 10 [ I —
= 2 LA AL D, . .. . . 0, P . 0 | T T T i "i -
@k 3 3 3k R —
E 1__ _______________________________________________________ ______ 11 1 I L1 1 1 I 11 I|. J J 1 11 1 I 11 11 I 1 11 I_
ﬂm E 3 10 20 a0 40 50 an 70 a0 a0
9‘....|....|....|....|....|....|....|....|....|....' A I_-I-E\'fl']
00 800 900 1000 1100 1200 1300 1400 1500 1600 1700

m; (GeV] Phys. Rev. D 86, 092002 (2012).
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Other searches

. 3T T T T T T T T T T rr
Monojet+MET s 10° ATLAS: m(3) > 1.0 x 10 eV/3
ATLAS-CONF-2012-147 (10.5 fb! @ 8TeV) I e O M@ =M@ =1TeV 7

104 TN Exclud ot
Associated production of gravitino + squark/gluino + :
o~1/ mé - constrain mG! 10—5;_ —
Gravitino mass probes the SUSY-breaking scale ; swosrdmand | /ATLAS Preliminary-
F e Observed -1a, 4
" —— — Expected limit Ldt=10.51b
m.xF/M, 5L e It .
C 1l WA Vs =8 TeV 3
: Heavy uperparllcle limit :
P T B RN ! | IR N I
0 500 1000/ 1500 2000 2500
LEP/Tevatron: m(G) > 1.37 x 10° eV m, [GeV]
. GGM: hlggsmo -like tan( ﬁ) 1.5, M M, =1TeV, m{g) = 15T\s=".|r GGM: hlggsmo—llke tan{ﬁ} 1.5, M l't-'l2 1 TeV, mig) = 15Te".|"
Z+]CtS+M:ET ?‘;1200 L f o I2'Dbnewedlnmn(+1a4mj ?‘;1200 L T o = 'olb'er'ue'd||r:1n'(+l1la4“:
g 1100 ATLAS Prellmlnary _-__-_-_ Expected limit (=1 m]' g 4100 ATLAS PFE“mInEIr‘_',I' _-_-_-_-_ Expected limit (=1 mj
ATLAS-CONF-2012-152 < Ldt=5810", (S=BTeV  ayjmits arssee cL & Lat=5810" {5=BTeV  jmps arssee cL
1000 1000
-1
(5.8 fb! @ 8TeV) N I

800

Higgsino-like 7, NLSP

700

600

'1-.IIII|IIII|IIII|IIII|IIII|IIII

7 ZeEp= j Ldt=11" 57 TeV

IIII|IIII|IIII|IIII.'IIIII|IIII|IIII

500 | | IR I N T B A
500 600 700 I‘I'l('}_(?] [Ge'n‘]:
400 (AT T I T IO T ) Y IO T O B B B
200 300 400 500 600 TOO 800 900
u[GeV]

My <u

IIII|IIII|IIII|IIII'vIIIII|IIII|IIII

el 11 1 1 I L1 1 1 | 11 1
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Other searches
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Conclusions

« GMSB is an important SUSY model, with distinct phenomenology
- Bino-like Neutralino NLSP - photons + MET (prompt or displaced!)

- Wino-like Neutralino NLSP - photon + lepton + MET

- Higgsino-like Neutralino NLSP - photon + b-jet + MET

- Higgsino-like Neutralino NLSP —» Z+jets+MET, multi-leptons + MET,
Z+Db-jets+MET analyses also have sensitivity

- Stau NLSP - taus + MET (prompt or long-lived!)
- Meta-stable chargino — disappearing tracks

- Stau/slepton co-NLSP - leptons + jets + MET

- Mono-jet + MET

- Other analyses we should be exploring?

« We'll continue to update results using the full 2012 8 TeV dataset

« We look forward to 13/14 TeV data and higher luminosity!
Andy Haas 20




Backup
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GMSB models

Minimal GMSB :

Mass spectrum depends on few parameters: A, My, N5, tan([), C,,,, sign(u)

Parameters (general model has 124):

/N\: Breaking scale

M: Mass scale of the messengers

tanf3: Ratio of Higgs vacuum expectation values

N: Number of messenger chiral supermultiplets

sign(M): Sign of the Higgs mass parameter

C.... Scale factor of the Gravitino mass - lifetime of NLSP

grav-

General Gauge Mediation (GGM) :

no specific SUSY mass hierarchy for (un)colored states > any MSSM sp can be NLSP
neutralino’s nature depends on: M1, M2, u, tan(f})

Natural Gauge Mediation (nGM) :

decouple all sparticles not related to fine-tuning of Higgs sector

N2 2222 27

top squarks and gluinos as only light coloured sparticles
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Non-Pointing Photons
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Disappearing Tracks

Comparisons between excess region and nearby track-p; regions

i} 1.2"‘1 T I'l'l'l | U RN B B G G . Em e e ) I . e | I " —
_E . i 1Erli-!II|'|||'i‘-|I||I'|'||'"|'I|||I|-"Ill'l'l‘ I-I'Illl";
@ w. . DRTA 5506V oy < 75 Ba¥ = 09k ATLAS P v DATA 5800V < <75 Gav ]
= 1T =g DATA. T3 Ga i < 1O GoV |"_rE Tk reliminary —a— OATA. TEGAV <R < TG
i - g~ OATA g B30 G ] ﬂ-E:— (5= BTeV j-:l.d —ogaf e DATA g = T30 Gai =
ﬂ-E_ m. -mmv.:_-:-.in:- o] ﬂ?: ml:-P:'nf-l'.l.-t-:Un.: -
- Tk m =200 Galt_ s 10 E
™ ATLAS Preliminary 0.8E- E
i i % =BTV, J-I.-:l-:}i].ﬂl'b' ] e E
0.4 i 5 = 0.4t + i _ =
I Il } i 1 5-3;! 1 ! E
02 | ! | - OE.—{. + { £
- i - 1 ¥ I =
ol i + e . R ’ u'1=.* i T 3 ; ! ; E
0 5 10 15 20 25 30 = i i R ettt
gewea [Gev] nl:ll 5 10 15 20 25 30 35 40 45 50
T M{TRT Cutlier)
- I s e e i i i g 12T
E 08 ATLAS Ffﬂlll"l'lll"lﬂl‘j' v oo DATA 58 O < < T5 GaY — E w. . DATA, 50 Oaf¥ < p < 75 Ca¥
= [IE:— =g~ AR R I o = i —— DATA, 7358V 5, & 120 Gy
“E fa=BTev, [Ld:m.]ﬂa" e :""?‘__‘n;i""‘"""”“_ ] : e CIATA, B o 130 Ga E
0.7¢ my = 200 Dalix # 10 E 0.8 (N1 TR P R—
0.6[- = i ]
ﬂ5=_ : H 5 ek ATLAS Preliminary =
aE H = 2 15 =BTV, J-L:l-?.].i'lﬂ:' ]
: E : o4 ¢ ; = -
0.3F . 4 = - { : i .
3 ¥ ] = i H i
i - fot - 0 f . : i 22
ot 4} B! : 1 L4 4 1
pEeLl ! i W I o T - fy i ? ey el gl ]
[} 2 4 i) ;| 10 12 14 1] 5 10 15 20 25 30

=z
§

E E™* [GeV]
& Fais

4 T



	Slide 1
	Slide 2
	Slide 3
	Slide 4
	Slide 5
	Slide 6
	Slide 7
	Slide 8
	Slide 9
	Slide 10
	Slide 11
	Slide 12
	Slide 13
	Slide 14
	Slide 15
	Slide 16
	Slide 17
	Slide 18
	Slide 19
	Slide 20
	Slide 21
	Slide 22
	Slide 23
	Slide 24

