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SUSY, Where Art Thou?

you are here

would like to get to here

Hierarchy problem
Force unification
Dark matter

| 739%DARK ENERGY 23% Wl-ﬂmgg‘,,"

Should find SUSY near the EW scale?
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Introduction

5 Cross-section of production of SUSY particles
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Search strategies developed by ATLAS target
all these SUSY production modes
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Also consider Higgs — SUSY
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NEW!

Higgs-boson production via
vector-boson-fusion (VBF) decaying
into neutralinos and/or gravitinos

@ Interpretation in GMSB and
NMSSM models

Analysis Design

- Event Selection:

lepton veto, > 2 jets, > 1 photon,
Eﬁniss
T

- event selection optimized to exploit
VBF di-jet topology m;;, An(jj)

- main backgrounds multi-jets and
gamma+jets
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NEW! VBF Higgs ATLAS-CONF-2015-001

Hi N No significant deviation from SM.
1ggs-boson production via

vector-boson-fusion (VBF) decaying = eol I R R li. 5
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NEW! WH combination

1€ + 2 bb 4 EpM=®
¢

arXiv:1501.07110

1£ + 2 photons + E-ll'.li""" EEIT 4 > 1jet + E.ll',libb
: 4

b

- all 3 signatures combined

- 2 signal regions exploiting m.T.'r. me

and requiring my;, to be around the
Higgs mass

- W+jets and ¢t SM background
processes dominate

- 2 signal regions exploiting m.TfT

Ad(W, )
- VH and ttH SM background
processes dominate

, and

- 6 signal regions exploiting m_;, and
mp

- VV and non-prompt lepton SM
background processes dominate
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Simplified models:
}ES decays via Wh

o fli,x"g wino,
mass degenerate

Q 1"’? bino

Overall very good agreement between data and expectation
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NEW!

WH combination

1€ + 2 bb + Ei=®

1¢ + 2 photons + E.ll'.‘i”b

arXiv:1501.07110

fEeE 4 > 1 jer + ERHSS
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NEW! A — Zh arXiv:1502.04478
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NEW! A — Zh

arxiv:1502.04478

2HDM

Can be dominant A decay, especially for m, <2m__

A is a narrow resonance in 220 — 1000 GeV

Look for Z — Il + h — bb or Tt
and Z - vw + h — bb
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NEW! Gluino — multi-jets arXiv:1502.05686

Search for gluino decays to jets through RPV coupling

Dominant QCD background is estimated using templates
derived in lower jet multiplicity bins

Excess searched for with =6,7 jets or large total (fat-)jet mass
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NEW! Search for eu, et, or ut resonances
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NEW!  Search for SUSY with 2|+jets+MET

Various SUSY decay chains can give 2|+jets+ MET

Look at events with a Z— Il candidate
Signal Region: MET>225GeV and HT >600GeV

Main background (ttbar) is estimated from data p
using ep events with the same cuts as the SR.
This is cross checked using the Z side-bands.

miss
Er

3.00 excess (1) ... 3.00 for ee, 1.70 for pu

SR-Z
(Hr = 600 GeV)

Channel SR-Z ee SR-Z pp SR-Z same-flavour \

combined %% GV
Observed events 16 13 29
Expected background events 42416 64+£22 106+£32

150 GeV

Flavour-symmetric backgrounds 28=x14 33+16 6.0+2.6 I I I
Z/y* + jets (jet-smearing) 0.05 + 0.04 0.02%0 03 0.07 £0.05 15 Gav B1 GaV 101 GV m
Rare Top 0.18 £ 0.06 0.17 £0.06 0.35+0.12
WZ/ZZ diboson 1.2+£05 1.7+06 29+1.0
Fake leptons 0.1 "_'g.'f 1.2’"_'11:3 1.3'1'11_';
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NEW!  Search for SUSY with 2|+jets+MET

Various SUSY decay chains can give 2|+jets+MET

Look at events with a Z— Il candidate
Signal Region: MET>225GeV and HT>600GeV
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CMS Search for SUSY with 2l+jets+MET: on Z

Recall ATLAS Signal Region: MET>225GeV and HT>600GeV

CMS has new Signal Region with Njets>2 and large MET

- No excess seen

- More DY background than ATLAS (from looser H.)

- 730% overlap with ATLAS selection

ET"™ (GeV) 100-200 200-300 =300
DY background 124433 | 12738 | 3.2L£1.38
FS background 354 +28 | 26554 |20+14
Total background 478443 | 39.2+6.6 | 53 +£2.3
Data 490 35 6
GMSB signal yields

g = 900, Myo = 150 | 22.0+£04 | 11.0+£03 | 71+0.2
mg = 1100, Mz = 800 | 1.1+0.04 | 1.54£0.05 | 74+£0.1
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NEW!  Search for SUSY with 2|+jets+MET

Various SUSY decay chains can give 2|4+jets+MET € 1 ”ﬁi

Also study off-Z-peak range, with 2 or 4 jets,
with or without b-tags, and CMS-like selection

Recall CMS 2.60 excess 20<m(Il)<70 GeV with 2/3 jets p
(arXiv:1502.06031)
CMS 19.4 ib™' (8 TeV)
v L T I 5 baa ' ¢ F T Y
3 050 [ ] DY+ets (eeup) a
o [] DY+ets (1) .
o | WW,WZ,2Z i Off-Z Ex™ jets Mb-jets
+ 200} B - Region [GeV]
o .
|_|}J i + B single t ] Signal regions

150 - Other SM "
i m; = 225 GeV mﬁ = 150 GeV SR-2j-bveto = 200 > 2 =1
A v R T | = 400 GeV m., = 150 GeV | SR-2j-btag > 200 > 2 > 1
100 : rnE = 350 GeV m.. = 275 GeV SR-4j-bveto > 200 > 4 =0
it i SR-4j-btag > 200 >4 > 1
Central signal region SR-loose > (150, 100) (2,> 3) }

¢ ee+pupu ]
\\

CMS-like selection

50 100 150 200 250 300
m, [GeV]
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NEW!  Search for SUSY with 2|+jets+MET

Various SUSY decay chains can give 2l+jets+MET

Also study off-Z-peak range, with 2 or 4 jets,
with or without b-tags, and CMS-like selection

No excess seen in similar ATLAS selection

{fv
CMS 1947 (8TeV) B ——
= [ ' o Data ! ! 1 & ook ATLAS Preliminary _, E
D 250 I: DY+jets (ee,un) _ e E Is=8 TeV, 20.3 fb_1 %444 standard Model E
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- % 200 =
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: oo |
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I + o oL
50 4 ee+up R e SO et
(D 1 .5 ..............................................................................................................................................
s . 51 A W
_ k< Bl ,,,,,,,,,,,,,,,,,,,,,,,, ........................ o ............................................
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NEW!  Search for SUSY with 2|+jets+MET

Set limits in GGM models, _ Dilepton edge

as well as squark/gluino decays chains ATLAS No excess 3.00

with neutralinos CMS 2.60 No excess

3.0 siema excess in Z+MET at The ATLAS and CMS edge selections are the same (by
& T design) but the Z+MET are different, only ~30% of our

large HT weakens limits events enter the CMS selection

~0 ~ 39 i 1 - ag ~0-0
GGM: higgsino-like X_; tanp = 1.5, M, = M, = 1 TeV, m(@)=1.5 TeV g-g decays via slepton/sneutrinos: gg — qqqaq(Iliv/ivv/ivvv vy vy x,
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Scalar charm — cc + MET
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@ Inclusive G searches weaker if only one light §: o /8
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—ATLAS L — Observed Bmit (+16,. . )

_______ i

. 7 ===— Expected limit (+1q,,,)

. arXiv: 1501.01325 [hep-ex]
Ldt=203f, {s=8TeV erved Emit (4.7 b 7 Te i !
J 0 Gt 7377700 submitted to PRL

I%Illll

|
=
g
=
i
(%]
=
o
i

Simplified model & — ¢¥}

3 e NESTEE O ’
- . o 1 1 A8 - p
- IR WY ] = -0
— S\ — © - X1
e {— inondegen.g| f, i ] -

f T N, W V = -
C My e » It * ] L= il
- ) 4 : E ] c X1
[1 1 il1| T N | I A S T I| A EEE RS T T ,

200 300 400 500 600 700 800 900 1000 1100 p

m, [5eV) )

@ 2 high-pr c-jets

@ In MSSM squarks can mix o High Einiss

@ Charm jet tagging gives improved sensitivity to €

o Weak flavour physics constraints on t — & mixing
o No leptons

@ First dedicated search for scalar charm quark

Andy Haas, NYU 18




Scalar charm — cc + MET

> "t aTLAS —-m ;0 = 400, 200 GeV 5?"“3‘ B
L WF=8TeV,203fb ' —-m; 0 = 550, 50 GeV “+Jels ]
g I ’ o ' W + jets |
o | ’ —* CTep ]
— 10t ’ t - [ Other
2 -
= * 1 *1 _
g _ y
w, [ |
E [_J — I_ZI—'- E
S e B e R S
| | | =]
1071 ] |
= 1.5t
o
3 It
505 § ' '|'
%% 100 200 300 400 500

mer [GeV]

e Kinematic selection (mcr and mec)

@ mgir(ji.j2) = [ETa+Er2)® — [pra —pr.2)’

o Er = ./p7 + n?

max __

Andy Haas, NYU

m*(&)—m?(%))

m(¢&)

1

m.s [GeV]

@ ~ 100 GeV improvement in exclusion

Direct e¢* , e—c¥} , single ¢ state

5[:”:'_ N R ] I ]
| === Observed Limit ( 105" a i
[ o . F ]
| ---- Expected Limit{ +1s_ ) @é’ 1
4001 /35— OL + 2-8 Jets & ]
Monojet "5 .
00l vF = 8TeV, 203 b ! 4* ]
ATLAS ]
200} _
100} _
[:l-l I 1 1 1 | 1 1 1 1 | 1 1 1 1 I 1 1 I|I I;I -I |

0 100 200 300 400 500
m; [GeV]

over inclusive /g (grey)
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Searches for Long-lived SUSY

Long Lived Particles (LLP) are predicted by a wide variety of
models : Hidden Sectors, RPV violating decays, Split-SUSY, AMSB,
GMSB,

All these signatures depend on lifetime
Signatures include:

disappearing (kink) stable massive
_ g : / track particle
- Disappearing tracks displaced // "
- Stopped gluino or squark R-hadrons —
> Non-pointing and delayed photons  primary =~ gedlﬁggt‘:r
- Stable LLPs vertex
- Displaced vertices 0(10) mm 0(100) mm > 0(1000) mm_decay length

Andy Haas, NYU 20




Re-interpretation of Prompt SUSY Searches

What if gluino is just a little long-lived, about 1 ns? (mini-split SUSY)
Standard jets+MET SUSY searches should still apply (up to what lifetime?)

» Leptons vetos may start to fail impact-parameter cuts (when?)
 Jets will start to be identified as b-jets (when?)
 Jets may fail cleaning cuts using track pT fraction, EM fraction (when?)

First explicit re-interpretation of prompt SUSY searches for long-lived gluinos!

-~ ] 0 -0
G- @7, /9%, m(E,)=100 Gev

S‘ _I T | T T T T | T T T T | T T T T | T T T T | T T T T 1]
8 1800 — ATLAS JLat=203m"
oy C Preliminary Combined i
!g B -=-- Expected limit (+10,,,) .
1400 — sas Observed limit (21 0yoqy) ]
N 7-10 Jets Exp. 7] 1500 & % m(x;)=100 GeV

; ----- N ] ; [T | T T T T | T T T T T T | T T T T | T T T T <L

1200 2-6 Jets Exp. ] F - ATLAS JLat=203m" 3

_ = 1400 = Preliminary Combined —

. - 'g - === Expected limit (+1q,,) 3

1000 m . Gluino — g/qq bar 1300 B2 Observed limit (£1050r)

[ i 1200 E- 7-10 Jets Exp. =

I — R 2-6 Jets Exp. 1

800 |~ i 1100 e, =

R i SN ]

= - 1000 = S . -

600 [— — = Gluino — ttbar 3

- i 900 £ =

400 :|_ 1 + 1 1 1 1 + 1 1 1 1 + 1 1 1 1 | | 1 | 1 | 1 | 1 | _; 800 ;_ _;

Lifetime [log10(ps)] E ) 3

ATLAS_CONF_20[4_037 600 = 5 L1 . L1 : L 4 lak s &) 1w p Y -_J—;

Lifetime [log10(ps)]
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Stable Massive Particles JHEP 01 (2015) 068

Stau<290 GeV, Chargino < 620 GeV

@ Interpreted in many SUSY models, e.g. GMSB Gluino Rhadrons < 1270 GeV
(1 as NLSP) R NMEEMEE N
G MS B @ Four different signatures probed: stable sleptons, s | %T}éATgv 191 -
leptoSUSY, charginos and R-hadrons (bound 8 | theoryprecicton  ESisnpm10 S i
states composed of the LLP and light SM quarks % N
5 L ochbserved limit ——ftanfi=10 ——tanf=30 —— tanfi=50]

p %::ﬁ or gluons)
i e

GMSB: two muon-like SMPs, high 3 values

@ Signal discrimination using mass measurements 1

(m = %] with p taken from the charge

particle track, time measurement (3) in the
calorimeters and muon system, and energy loss
(37) measured in the pixel detector

250 300 350 400 I45[]' 500

T, mass [GeV]

=
o - SR-CH-1LC + Data — '1 UE T T T T T T
. . o = ATLAS . o =) FT | | | | | | ™
s E N p Bkyg estimate + 1o (syst) _ ATLAS ]
AnaIYSIS DESlgn E E fs=BTev.18.1®° _ — IT]?I=4|]|]GE'IIII- é B E=BTEV. 191 fb-1:
% 1{]2; """"" |1'15,I=E'i|]|] Gel/ § B Charginos T
- Events selected with two SMPs 3 - % i B theory prediction
.Elnd 0.2 < I@ < 0.95 E - G B =xpected limit + 10
. . We F o, e~ a4l s expected limit + 25
- High pr muons with = 10 —— observed limit
mis-measured /3 as the dominating - C ]
background, taken from data | i \//——_- i
- Discriminating variables: 3 oL - 7
(taken from ToF), 3~ (can be 3F Lot ;
) o = -
measured by energy loss ‘c‘;—f in & oF } C ]
o 8 o N TN T I PR T T I I T P . O
pixel detector) 2 1;“%*%}% 450 500 550 600 650 700 750 800
S| f{fmass[GeV]
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Conclusions

e Large number of new results still being derived from LHC Run 1 |
- Challenging analyses / filling gaps in previous search coverage

e Excited to finally lay hands on 13 TeV data
 New heavy states could be discovered relatively quickly!

WJ52013
100 ~———r ———————— —7

[ ratios of LHC parton luminosities: 13 TeV /8 TeV ;’

I /
Interesting early f
physics. Trigger must /

o gg_ work immediately, and /
ﬁ ---- Zqq menu be stable for 2015 ;f
> —==-0g 7
= 4
E 10 n ..f,r -
') [ — Red
c - Rates are doubled. Run-1-like ! ,//*’
= - | menu”® only up to 5-10°3 !
3 . |
MSTW2008NLO
1 'l | I | L 1 1
100 1000
M (GeV)
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Backup

Andy Haas, NYU
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h — y+MET

Requirement Data (Myrsp . mpsp) = (100, 0) GeV signal
Data quality and trigger 1.53% 10/ 337+4
Good vertex 1.53% 10 336+4
EF= > 50 GeV 1.26x 107 279+3

Selected photon pr = 40 GeV 7.41x 10° 128+2
VBF m;; =400 GeV and |An;;| >3.0  3.17x 10 96.4+1.9
VBEF jet pr = 40 GeV 6870 38.0+1.5
Lepton veto 6040 3215
< 1 non-VBF jet 4620 30.4+1.4
I&:in{_E?"*“', VBF jet)|min = 1.4 600 30.1+1.1
IAG(ET™, non — VBF jet)|py < 2.0 365 28.2+1.0
OPV 425 27.6+1.0
17, 7| =50 GeV 337 26.9+£1.0
IAGEL™ ., ¥) <1.8 100 21.6+0.9
VBF m;; >600 GeV and |Az;;| >4.0 50 14.6+0.7

Andy Haas, NYU
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h — y+MET

{"ol- 1 LI 1 I 1 LI 1 I LI 1 1 I LI 1 1 I LI 1 1 I 1 1 1 1 I L f'!.! _.Iujll I_I T |_| T I T 1 T T I T 1 T T I LI T T I T T T T I T —
5 T efstsmuitysts [ Wi =) ATLAS Prati S - Validation region s vesetamutssts I W+ 51 .
w10 E T wizey [ Other Wiz-{ets T E 8 g2 LATLAS Prefiminary [ wizey 10 Other Wiz+jsts _
|5 = I onere 3 Total SM ls=8TeV. 203" S = = . =
] - i 1 @ Fs=aTev. 203" [l omers 1 Total sM =
it [ —— pata “em M, m, )= {100,0) GaV 1 O = —+ pata -mm My, )= (100, 0] GoV]
10E 10 3

1 1
AH(ET, )] AG(MET, VBF jet)|__
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N = 2 (squarks)

g v
£l

Pl A

~ -1 - )
g Na F_a:'_<, -‘klﬁ
4 £/

q £fv

Niets 2 4 (gluinos)
v

q )

Andy Haas, NYU

Events / 30 GeV

Events / bin

ATLAS Off-Z Results

Define 4 signal regions to target various types of sighal models

nb -tags — D

5 ATLAS F‘Irellmlnmy __l__ | I ]
E=8TeV, 203" gy e ]

0 SH—EJ-b'.Ia-m safuu [ [ — 3
r® [ = ]

[ T

5 Fram uf 4L T8 -:-—;

4
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1 i
50 100 150 250 300

m, [GeV]
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4 g

DI

S
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-

nb t’lgf e 1

II IIIIIIIIIIIIII_
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* [
[ [T —— 3

e, o, 05, VL )

— LA

-.-.-.-.-=n:=EE .

30 100 130

TT I TT T TT II LELIL II TT I:
AQEATLAS Praliminsry 3

f==2TaV, 203 f&" 3
33 SH-4j-btag esfun

150 200 2’3] EEH‘.}
my, [GeV]

100

P
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ATLAS Off-Z Summary of Results

ﬂ 1 DE | I | 1 I | I | I I [ 1 I | I I ! 1 LI I ! ! I | | g
c ATLAS Preliminary . —e— Data =
L% 10 1s=8 TeV, 20.3 fb™ . [ ] Flavour-symmetric ]
0 below-Z : above-Z [ zivsiets E

. . [ other Backgrounds —

10 Total SM =

28
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CMS Search for SUSY with 2l+jets+MET: off Z

MCMS 19.4 fb' (8 TeV) CMS 19.4 b1 (8 TeV)
ELEL N L A L T L I BRI L BN BEAREEELEE R
180F | t Data E 100\ R ¢ Data ]
160E- — Background = - . —— Background .
- 140F- ~ EHl oY (fromdata) 3 _ eop N -
3 120E | ] sys. @ Stat. 3 & T i
w [ i i 3 w /0 |
~ 100F — ~
0 - i ] n R
S so + Central leptons 7 5 - Forward leptons I
> u . > 40—
il Yo '
40 S0l 1
20 1
0 PRI Ry Bl |
o i A L A AN T o T T
| -
g S H @ ]
E ﬂ—f gy .IE.:; “E-g N i
] 1 *l | ] o | * **__
=] T : e v R = — e L S A o e
0 0 -
50 100 150 200 250 300 50 100 150 200 250 300
m, [GeV] m, [GeV]
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Mono-photon + MET

E EATLAS D g e S
S 10K Ldt=203" {5=8TeV i:ﬁ[—_*:’l:r; | .
— — . B W/Ztjettop,diboson -
2 4L B +Z(1) i
c B et =
E " 47/ uncertainty 3
10 .
i Z
000
' 7
o arXiv: 1411.1559 [hep-ex], B NSE I I /2
PRD 91, 012008 (2015) £ 05 L
o Compressed spectra = soft S 150200 250 300 350 400 450 500 550
. E™=S 1GeV]
decay products, low E}"* !
o ISR photon boosts system o Veto leptons and > 1 jet
= higher ET"*° e Background W+ (15%) and Z+ (70%)

normalized in lepton CRs
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Mono-photon + MET

ATLAS Vs = 8 TeV, detzEﬂ.E i
5[] - I 1 1 1 1 I 1 1 1 1 1 1 1 1 1 1 1 1 I |
E' e 305 ' \ B ¢ 116 &
= - \ —— Observed limit (= 16,.,) 3
W AQE — imit (£ =
Process Event yield = g \\ R e E
Z(= vv) + 7 380 £ 36 £ 10 T T E
Wi(— fv) + v 825+ 53134 30 =
W/Z + jet, tt, diboson E3+21+28 o5 218 92 , 61.3 =
Z(— ) + 7 2.0+0.2+0.6 s 1 :
¥ +jet G 20E- =
Total background 957 + 36 + 27 15 " =
Data 221 10E 754 493 396 \ s
Systematic uncertainties ~ 15% s e i S iﬁ N = 2
B 100 150 200 250 300
o CR statistics (6%)
m. [GeV]

@ e — v mis-ID (5%)
@ Best exclusion along 'diagonal’

@ Also sets limits for DM and more general
models

Andy Haas, NYU 31
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Gluino — multi-jets
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Charm tagging

Andy Haas, NYU

ey
g 0.355 ATLAS Preliminary —— bjets E
E 0 3:_ tf simulation, Ys=8 TeV —— ¢ jets 3
u T E pf=20 Gev, f¥|<2.5 —=— light-flavor jets 3
0.25F Medium JetFitterCharm —
02 —
s —— 7
0.15F — ) —
— —_.— e e ]
— |, ]
0.1 =
0.05F =
I:I:I L1 1 L1 1 1 I 1 IDI 1 I 1 IEI 1 i L1 11 I L1 II-: I L1 1 1 I L1 1 1 I__
0 100 200 300 400 500 600 700 800
jet
P

ec ~ 0.15
ep ~ 0.12
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1 or 2 leptons + jets + MET

@ arXiv: 1501.03555 [hep-ex]|, submitted to
JHEP

@ Many models targeted

o Gluino (g) and squark (g) production

o Decays via charginos [;'{/li} and sleptons q q b/v
{F} —+ leptons in final state
@ Four regions, 1 & 2 leptons (decay chain q
length), soft and hard (mass splittings) p W
e Soft: E.{-“iﬁs trigger, p‘fjr < 25 GeV q _ o f?
o Hard: Combined ¢ + EXMSS( L jet) - X1
triggers ~ . {l_
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1 or 2 leptons + jets + MET

@ Discrimination from Njeis, EMsS mr,
mest, topological information

o mr = \/2p4ERI= (1 — cos[Ad(Z, ppie=)])

Njets

_ . Ny
@ Meff = E-%“H& + Z;_ p']-rﬂt:, ( + %Pf—,)
= =

@ Split event into two 'mega jets'

o Exploit symmetry to approximate rest
frame - 'R-frame': 'Razor variables’

Andy Haas, NYU

= T r 1 r r 1 rr 1 r ™ r] I =

8 FaTLAS 4o -

8 [ s=8TeV,20fb" 7557 Standard Mods §

“‘E 10° == 21 ee/pp b-veto [ 1 Top Quarks =

£ F=3jetSR I zsiets 3

I.I:i n |:| Fake Leptons ]
10° I oicosons

|
I

10

rrrrrr
rrrrr

s S| N
lllllll 3| 2“51:E|:|. mﬁ. -'|:-|'I le L|'-"|I --"-'1:'=
(825, 465, 285, 105) GeV

i

rrrrrrrrrrrr
rrrrrrrrr

rrrrrr

Data / SM

o Mg = /(e +j2.6)* — (Jr.L

+ ja.L)?

E: Energy in R-frame

L: Longitudinal momentum
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1 or 2 leptons + jets + MET

SM backgrounds controlled with semi data-driven estimate

3-jet CR/VR/SR

Sl N 1 ] ] ] 1 1 1 1 1 ] ] 1 1 1 ] ] 1 1 ] ] 1 1 ]

8 300 arLas -

é_ :_ SR (binned) SR {single-bin}_:
250 -

E DE: (E?issfmeﬂ > 0.3) {m?ﬂ > 1400 GEV,E

200— > Er™/m 4> 0.3) 7

150 — -

100 — —

ol > 800GeV ]

Z Multiljet contrclzl region ﬂnn m ﬁcul’c) | | E

% 100 200 300 400 500 600 700

ET™° [GeV]
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1 or 2 leptons + jets + MET

— .d.a o = | =~ 0
g-9 —qqqaWWi i, x = Am{{ 3 Vamig} ) =112

I I I I I I I I I I I I I I . I I I I I I I
E“I[][]D C &8s Observed limit (+1 — | J ATLASI |
o~ 900 | 555 Expected imit (+10yy) Q\} Combination
«-Eﬁ 800 £ Hard 1-lepton obs fexp. E“L Vs=5 TeV, 20 o™
——— Soft 1Hepton obs.fexp. “ +*
@ |ﬁtEl‘pl’Et results in a 700 PRD 88 (2012) 092002

variety of models 600 EoAmisatesn el gl s

500

I_II|IIII|IIII|IIII|IIII|IIII|IIII|IIII

400
L

300 il

200 -. B

| E !

100 Lol

1 1 1 I 1 1 1 I 1 1 | I 1 1 1 I 1 1 1 .1 o I 1
400 500 80 1000 1200 1400
m(g) [GeV]

e Soft lepton regions contribute to improved
sensitivity in compressed regions

@ Significant improvement over 2011 results
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Mono-jet

Andy Haas, NYU

m; [meV]

DE L I 1 I I I I 1 I I I I I I I 1 ,.I\_. I L I 1 I I I I I |
- ATLAS m_g=m_g B -
0.7 = (s=8TeV, 2031 __ E:ZZE h:;ll limit E
0gE ET >500/700GeV - == Expected fimit =
E [ + 10 E

el 1+ 20, S
0.5 T B, anaae NWEA limit ]
04 —
03F =
02F =
0.1F =
[ L ..I.-'rl'"l--T--l":l.l IR T TN T NN N TN TN S N N N |".|.“| ] |:

uD 500 1000 1500 2000 2500

m; [GeV]
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Non-pointing and delayed Photons

Phys. Rev. D 90, 112005

Analysis Design

Y - Signature: 2 delayed photons () , not pointing back to IP, and
. hizh Elniss
@ Interpreted in the & Er
context of GMSE {"L[]'J e G - Dominating background processes from prompt: =, e, jet
(G as LSP) _,,"" ' - Optimisation done exploiting Az a and £~
@ Long-lived j{;? , - ; - Exploiting the excellent timing and pointing resclution of the
NLSP with finite Ple oo ATLAS LAr EM calorimeter
lifetime > 250 ps Dzpey
g- _|l||lll||l|| ||||l|||||ll|l T E _|||||||||||| T[T [ rrrr[rrrrprorrT E I|IIII|IIII|IIII|IIII|I
S 4L ® DamET™ <20Gev ATLAS  — o 1 #DwaEr™200m ATLAS . ~ [ ATLAS e ST
R, LA R RS w1 B Leemevfiaaan’ I B
E [ e Am 160TEV T = 1 1S o det:ZU.H i’ 1 & [ e A= 160TeV =1 g . det=20.31b" ] 1025 BN Expeced Limit tio,,
w o A= 30078V =1 ns nily W, o A=300TeVt=1ns " | =, Expected Limit 120, 3
= b= - 0 : i 15 = 7 Tel Observed Limit
5O ;.| 2 " 1 8 C . ] N e . \s = 7 TeV Expectad Limit |
E I . 1 E . GMSB SPS8
r " : ] la' 1
1D':IE— ‘.": * 10 E_ _E 1 _:
i A = - -
: : --------- : 10-1 | | | [ | | | 1 1 1 1 | 1 1 1 1 | 1 1 1 1 | 1
- + . + S 100 150 200 250 300
_|||||||||"‘||| || ||||| ||| i Nl |||il_= 10'5—_ ||| Ll ||L|| ||||| ||| Ll illl'l_— ,"‘erav]
4 ] 2 1 0 1 2 3 j; 2000 1500 1000 GO0 © 500 1000 1600 2000 T e T e T
L ns az, [mm] 150 200 250 300 350 400 450\}]
m(i) [Ge
I i i | I T | | | | i1 I | | I I 10 | | ]
300 400 500 600 700 8
ma% [GeV]

Limits set for the NLSP decaying into a photon

Andy Haas, NYU

and gravitino with a lifetime in the range from 250 ps up to about 100 ns
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