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The ATLAS detector
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Massive colored scalar particles

o X10

e Sgluons (R=+1) predicted in many models S 200/ ATLAS pretiminary [ gt g6’ 2;:,,’;;’(_,,1
(extended SUSY N=1/2 hybrid, R-symmetric § ., \s=7TeV Pythia 3
. W — MC sgluon =
MSSM, compositness models) “oEg— g 1 St
100 o . :
e Consider pair production i .
&0 P
* LO cross section ~Msgiuon .
. . 0 oF —t— a
* 4 jet final state+ MET: 00*—gggg £
e Trigger: 4 jets above 45 GeV (EM scale) 08
—allows probing sgluon masses > 150 GeV ¢
e Selection: S el
e at least 4 jets with pt>80 GeV 0 0.2 0.4 0.6 0.8 1
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o pT(4th Jet) — f(Msquon)
e Main background SM multijet
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Data driven background
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Muon and displaced vertex

e R-parity violating :
e | SP can decay to SM ~0

¢ allows for long lived particles

e Generic search for long lived particles (LLP)
decaying to muon+jets:

¢ Require a high ptr muon and a displaced
vertex in the pixel detector volume

e Background: combinatorics of v o com o N
independent tracks, material interactions —

e Signal vertex :

® Niracks = 5 having do>2mm

® Myertex>10 GeV

Run 165821
/ Event 1605517

¢ veto areas of high material density
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Signal Efficiency
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Results
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No events observed in data — 95% CL upper limits are set
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Disappearing track chargino searches

e AMSB gluino pair production
* breaking due to loop corrections gg _’(](] Xl q

® MBino:Mwino:Mgluino = 3:1:7

e spectrum highly degenerate - chargino
heavier only due to loop corrections Amnisp
typically 160-170 MeV

e charginos could have ct>1cm and decay
inside the tracking detector

e Signature: high prdisappearing track + MET 9 1 1 T ; r B
+high pr jets g of —*Daa 3
- SM MC prediction E_Ej

m.. = 100 GeV.tl = 1 ns (Decay radius < infinite) *j:

® SeleCt|On m.. = 100 GeV.rl = 1 ns (Decay radius < 863 mm) ;
_ "+ ATLAS Preliminary -

e MET > 90 GeV, 1st jet p1>90 GeV - “ f 3

. - *\s=7TeV, | Ldt=4.71b -

other jet pr>50 GeV, aa e R - -
Ao(1-2jet, MET) >1.5 . - .

- 3

: : ) Z, + s

e leading isolated track pT>10GeV 2 Z T :
and Ntgrr(outer)<5 .

5 10 15 20 25 30 35

uter
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Disappearing track chargino searches

%y decaying into Xy +m

e Background estimation: N/ high-p; charged particle

interacting with TRT matenal

® W maln baCkground (W_’TV) / / low-p, charged particle scattered

in materials resulting in badly
measured track p,

e Background tracks:

reconstructed track
true particle track

* interacting hadrons

Pive SO0 1§14

* badly measured tracks (withno > A
activity in calorimeter) 2 ATLASPrelminary  —e—ow @ .
é \s=7 TeV.J Ldt=4.71b' Hadron track background
e leptons from W decays (mostly €) ~ = 100 GeV. 1. £ 02 ns
T eI

e pbackground shapes are determined in
control regions

¢ a simultaneous fit is performed in the
signal region

u.{ lllll'.L.l lllllul lLlllUl llllll_'l 11111[111 llllll‘.ll lllllT

500 1000
track P, (GeV]
9
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Disappearing track chargino searches

e Data consistent with background — 95%
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Heavy long lived sleptons and

e GMSB can accommodate massive charged sleptons:

e would interact like “heavy muons” and have <1 producing high ionization

® N5=3, Mmessenger=250 TeV, Sign(p)=+1, Cgrav=5000, tanB=5'4O

/

¢ R-hadrons: NLSP does not decay in the detector

e SUSY particles with color charge hadronizing with a SM quark

e can arrive neutral, or single/double charged at MS

11
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B and By determination

e By :using pixel detector

e specific energy loss ~ average dE/dx from
all clusters (after removing the highest
clusters (1-2)

e mgy extracted from the dependence of the
most probable value of dE/dx on By

e B: Time of flight based measurements in
calorimeter and muon spectrometer (MS):

* MS reconstruction of muons without 3=1
requirement

e MS measurement both based on drift-tube
chambers and resistive plate chambers

e Detector timing calibrated using muons

C’é‘ 10{ yy ‘ .._\'

- ATLAS .- =
-o 9: S S ad
'y _+ Preliminary -..,':‘T-i i
> zs ) ¢
)

>3

>

O
w
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e N0

e ARerrw s . h NS
25-2-15-1-05005 115 2 25
qp (GeV)

50@ ATLAS Preliminary

: [lctua_.-'fb'
40 -
' Data 2011 (\s = 7 TeV)

- " Mean = 1.000
30! 6 = 0.035

Muons / 0.01

MC, Z — uu

20! Mean = 0.996
' G = 0.033
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Heavy long lived sleptons and

e Sleptons :
e muon trigger, muons are common in events (eff~75-80%)
e 2(1) muon from a primary vertex with loose(tight) selection, Z-veto, g &

Py -consistent across subdetectors

e discriminant on mg optimized for 2(1) SR and mass hypothesis

¢ R-hadrons:
e MET trigger ( small deposits of energy due to R-hadrons) (eff~15-20%)
e discriminant on B, By,mg,mg, -depending on full det, MS agnostic,ID only

e Background data driven estimated from control regions of selections
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J . = 1000 -~ @
@ @
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' 200 - l L 1 :
10 i .."9 UL FPTIT PEPIN TVRUT VRN PO & ) N 10"kl - | N ||
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mm(m’.ml) (GeV] m, [GeV] my, [GeV]
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o [pb]

Slepton [Imits

Lucian Ancu, University of Bern

e No excess over background

— limits computed

GMSB:N.=3, m__ "':?53 TeV, >0, tan3=10, C__ =5000
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Summary

Based on up to 4.7 fb™! of data at 7TeV the following 95% CL exclusions have
been made

e AMSB: M= < 100GeV for 5m>a_u ~ 160MeV

e GMSB: ms < 300GeV for tanB =5-10
msz < 285GeV for tang =30
mz < 268GeV for tans =40

e R-hadrons Full-detector MS-agnostic ID-only
mg < 985GeV mg < 989GeV mg < 940GeV
m; < 683GeV m; < 657GeV m; < 576GeV
m; < 612GeV m; < 618GeV m; < 606GeV

o mg < 700GeV for cr € (1,10 Ymm M\, € (3.0 x 107°,1.5 x 107°
RPV SUGRA ™4 211

e Extended SUSY  "sgluons € (150,287)GeV

16



ATLAS SUSY Searches* - 95% CL Lower Limits (Status: SUSY 2012)
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‘é S it (very Ilght) t—>bx 2 lep + ET e T mass (m(.) = 45 GeV)
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Stable g g R- hadrons Full detector

Stablet R-hadrons : Full detector
Metastable g R-hadrons : Pixel det. only

Long-lived
particles

> Bilinear RPV : 1 lep +j's + E; §=gmass (ors,<15mm)
o BC1 RPV 4 Iep + ET miss g mass B 7
S 5 - "QMass’ (3.0x10° <A, < 1.56x10 , 1mm<ct < 1 m,g decoupled)

- ercolou.scalarlluons jets, my ~ My, |L=4.6b", 7 TeV [ATLAS-CONF-2012-110] _ 100-287 GeV SQlUON Mass (incl. limit from 1110.2693) _
Spin dep. WIMP interaction : monojet + T miss scale (m, <100 GeV, vector D5, Diracy)

Spin indep. WIMP interaction : monojet +E; ... M* scale (m, <100 GeV, tensor D9, Diracy)
"""""""""""""""""""""""""" : L 111 l I 1 1 1111 I L1 1

|
10" 1 10

*Only a selection of the available mass limits on new states or phenomena shown. Mass scale [Te.M]
All limits quoted are observed minus 1o theoretical signal cross section uncertainty.




Sackup
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Sackup

Sgluon Mass [GeV] p%ﬁ“ [GeV] Data ABCD prediction Shape p-value(A,B)

150 80 102162 101100 + 800 + 2000 0.22

200 900 55194 54500 + 600 + 1100 0.10

250 105 23404 22500 + 340 + 500 0.28

300 120 11082 10640 + 230 + 210 0.24

350 135 5571 5330+ 180+ 110 0.70
Systematic A B 2 D Correlation ABCD
JES +10%,-10% +11%,-11% +11%,-13% | +15%.-10% 100%
JER +0%.,-2% +0%,-7% +0%,-1% +0%.-2% 100%
ISR/FSR +3.5%,-3.5% | +3.5%,-3.5% | +3.5%,-3.5% | +3.5%,-3.5% 100%
Trigger +1% +1% +1% +1% 100%
MC Statistics +4% +11% +5% +8% 0%
PDF +3% +3% +3% +2% 0%
Luminosity +1.8% +1.8% +1.8% +1.8% 100%
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Sackup

GMSB sleptons R-hadrons
Source one-cand. two-cand. [D-only other
Theoretical systematic uncertainty on signal size S S 15-30
Uncertainty on signal efficiency
Signal trigger efhiciency 1.8 1.8 4.5 4.5
QCD uncertainties (ISR, FSR) 8.5 8.5
Signal pre-selection efhciency 1.5
Momentum resolution 0.5 0.5 B 1.3
Pixel dE/dx calibration 5.8-0.2 5
Combined g timing calibration 4 6
Calo g timing calibration 1.0
MS g timing calibration 3.6
Offline EF™* scale 7.3-4.5
Total uncertainty on signal efficiency 4.4 6.3 13.4-10.6 11.6
Luminosity 3.9 3.9 3.9 3.9
Experimental uncertainty on background estimate 11 13 3-20 15

Table 1: Summary of systematic uncertainties (given in percent). Ranges indicate a mass dependence for
the given uncertainty.
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Sackup

Lucian Ancu, University of Bern

Sample | mg o Mg (vyB) ? | €T™C . A
|GeV] | [fb] | [GeV] [mm]
MH 700 | 66.4 | 494 1.0 78 | 3.0x107°
ML 700 | 66.4 | 108 3.1 101 | 1.5%x 1073
HH 1500 | 0.2 | 494 1.9 82 | 15% 107
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Sackup

Lucian Ancu, University of Bern

Source mx!o =100 GeV mx: =200 GeV
(Theoretical uncertainty)

Cross section +7 +7
(Uncertainty on the acceptance)

Modeling of initial/final state radiation +10 +13

JESJER +10 +6

Trigger efficGency +3 +3

Pile-up modeling +0.5 +.5

Track reconstruction efficiency +2 +2

Luminosity +3.9 +3.9

Sub-total +15 +15

Table 2: Summary of systematic unce rtainties [%] on the expectation of signal events.
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By determination

® using pixel detector

e specific energy loss ~ average dE/dx from all clusters (after removing the
highest clusters (1-2)

* Mg~ extracted from the dependence of the most probable value of dE/dx
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B determination

e ToF (time of flight ) based measurements in calorimeter and muon
spectrometer (MS):

e MS reconstruction of muons without =1 requirement

e MS measurement both based on drift-tube chambers and resistive plate
chambers

e Detector timing calibrated using muons
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