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Focus point region, SU2 point
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Heavy scalars are too massive so no
decay through intermediate sleptons
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Decay chains studied

0 ot 04,0
X2 X1 —[]]v Xl Xl chargino-neutralino production
N and decay to a trilepton final
0 state with missing transverse

Xng—)lllVX(l)Xl energy

Sparticle | Decay mode | BR (%) Sparticle | Decay mode | BR (%) Production 6 (fb) | Number of events Number of tri-lepton .
- < < < 1 | events expected for 10fb
X3 X0 11 6.63%| | X’ X 11 6.55% - expected for 10fb
" > - X' xT 12960
X(l) TT 3.29%, X(l) TT 3.26% C]q—>X1X1 1296 0
. ; XX 11370 168
X qq 66.05% X' qq 65.35% qq_’>i2X~1 1137
- - A 6850 100
X} v 19.89% X} v 19.55% . 68
: " G X0X" 530
Xi a4 2.31% X3 44 0.07% 997X >3 0
- - Rt 40
Xi 1o 0.77% X) v 0.02% 192%1% 4 0
- < = vy 610
X7 TV 0.39% X7 qq 3.45% qq_ﬁizxf 62 0
-~ X0 X 1 610
Sparticle | Decay mode | BR (%) Xy lv 1.15% 94 2 ~2 6 0
- - = R0y 3110
Xi Xi v 22.22% X TV 0.57% 997> XaX5 311 0
XNO TV 11.11% _ Cross-sections calculated using Isajet soft
~1 - where /=e, breaking parameters with Pythia (10* events)
X! qq 66.67% Bﬁ( of dec/ay mocllgs for i)(t)lier/ For Signal anaIYSiS:
t ~1U 00 . .
R ATLFAST ntuples 10.02 version (from T.Lari — many
thanks)
_ _ _ FULL SIM ntuples made from csc AOD and overlap
Branching ratios calculated using Isasugra 7.71 removed using EventView 11.0.5
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Sniverityof Landen Some Standard Model backgrounds
r7 W +light jets Z +light jets
v 1
w™ Z

\"'a z
v v
ATLFAST FULL SIMULATION
Sample o /pb | Expected | No.events Sample c /pb Expected | No.events
no.events | in sample no.events for | in sample
for 10fb” 10fb!
SU2 4.9 50x104  1.0x10° SU2 4.9 50x104 56x104
ttbar mc@nlo 760  85x10 ¢ 7.1x10° ttbar me@nlo 461 46x106 2.0x10°
W+jets low lumi 300 34x 106 3.0x10° W+jets ALPGEN 1981 0
Z+ijets 195 22x10°%  2.0x 106 Ztjets ALPGEN 763 0 Twaiting
Wwi 99 0 for more
2] 0D 8 Jstatistics

\\'V4 1.8 T
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Unicrseof London Full Simulation samples used

Dataset 5402
SU2 (Jimmy)

Dataset 5200

Ttbar (mc@nlo+Jimmy) at least one top decaying to e, mu or tau (filter eff 0.54)
Datasets 5223-6, 8202-8205, 8208-11

W-jets (ALPGEN+Jimmy) 4j pt>40, pt_j1>80, Met > 80 GeV
Datasets 5132-6, 8101-5, 8113-7

Z+jets (ALPGEN+Jimmy) 4j pt>40, pt j1>80, Met > 80 GeV
Datasets 5921-9

WW No filter

Datasets 5930-2
77 No filter

Datasets 5940-2, 5970-2
ZW No filter

11.4 fb" processed

0.44 fb" processed

Not included 1n full sim
study yet due to low
statistics available

Not included in full sim
study yet due to on shell
bosons problems
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Univeesity of London Full Simulation Particle Definitions

Used default EventView particle definitions

Variable Electron Photon Muon B-tagged jet Jet

Etcut /GeV 15 15 15 (10) 15 15

Delta R cut 0.1 0.1 0.1 0.7 0.5
egamma electron Yes n/a n/a n/a n/a
iSEM Track and must pass * n/a n/a n/a n/a
Shower Shape cuts

Isolation Cone cuts delta R =0.45, deltaR=1.0 |n/a n/a n/a

abs E=15GeV

Chi-squared Ndof n/a n/a 20 n/a n/a
weight cut n/a n/a n/a 4 n/a

* ClusterEtaRange
ClusterHadronicLeakage
ClusterMiddleSampling
ClusterFirstSampling
TrackEtaRange
TrackHitsAO
TrackMatchAndEoP
TrackTRT
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Undversity of London 1 - 1 1
sty Lepton Reconstruction Efficiencies
FULL SIM (55900 events) ATLFAST (109500 events)
TRUTH RECON TRUTH RECON
No. e No. mu No. e No. mu No. e No. mu No. e No. mu
No Cuts 39676 24046 5449 6837] 74665 47915 22915 20072
13.73 28.43 30.69 41.89
NLEP>=3 764 840 370 477 3612 2820 2410 2077
48.43 56.79 66.72 73.65
2 SFOS 663 757 323 444| 3012 2359 2090 1785
48.72 58.65 69.39 75.67
2e15i or 2e10i 663 757 323 444 2564 2109 1753 1603
48.72 58.69 68.37 76.01
Reconstruction Efficiencies(%)
Efficiency definition: Lepton Efficiency vs Cuts (entire SU2 sample)
80
75
g, = (#recon e )/ (# truth ¢) 10
60 // B Full Sim electrons
o 55 / m ATLFAST elect
e = (#recon p )/ (# truth p) 2 5 Vayd electrons
M s /é //f ® Full Sim muons
. 2 40 7/ = ATLFAST muons
For Full Sim, # recon e is the # of recone ™ > 177 /
with a good AR match (<1) with a truth e ol //
For Fast Sim, no match is required =/
(assume no fakes) 10 ‘ ‘ ‘
0 1 2 3

Cut
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Unirerty f Landon Lepton Reconstruction Efficiencies

| Lepton Efficiency |

—|EleEff FULLSIM || EleEff ATLFAST
g:f [ Entrios 11 Entrios 1 E [ Lepton Efficlency |
9 [ | Mean 181.6 | M 72X | booo8onoanad hoooooo Booood bllosoaoe
£ 1 4: RMS 106.1 R;asn 135 ! : : go.s Poor electron
|| Underflow 0 || Underfl 0 : : : 'S 5 5
" 2Hoverflow O overfiow. 08 f-i-reieeeeshens b £ 07 reconstruction in
[Integral __ 16.71 || Integral _33.49 ' : ) full simulation
: . : : : 0.6
os compared to
o ATLFAST
0.3
0.2
0.1
N o ® Full Sim electrons
50 100 150 200 250 300 B ATLFAST electrons

Pt IGeV
® Full Sim muons
| Lepton Efficiency |
>  F{MuoEf_FULLSIM |} MuoEff ATLFAST — : : : [ Lepton Efficiency | @ ATLFAST muons
g 3—Entrios 1 Entries [} EREE o SRR fnoooooo hoooooo E. ......
9 | Mean 217.4 | Mean 201.3 : E’ -
£ [[rRms 1078 | RMs 12.7 : : : - R SOUIOR RPN NP UUNUNE SUUPNE WU ST SO o
Ul 2,5[{Underflow 0} Underfiow 0 L.oifeooioiniiionnniins, e F Ty Muon
[ |Overflow 1.25 | Overflow 0.7143 : : : w o . .
[l otcgral 30,69 || Imogrml 25.74 S ) SR SR PRGSO H ------- rﬂﬂﬂ A reconstruction in
7] Foeecchoacacogoana0o;g po0E0aC T T T T e e L r ; ; ; - 1 g ; . . .
£ S [] o S s | full simulation is
C - 0.6+ doe L H B in bl
¥ SRTERS CUCURRS FEPPPREEROES CREPRS L OO B R EPE P CEPPER SPPRE T : g ; ; ; ; ; compara e to
s L . 90 T ol O O O O ATLFAST at Pt
S g I 111 >15GeV
F TR LR [V : : : 0.2 -rriyerm e e T e e
05_j ................... e —I_I"—|J 1 Y P o : : : : : : :
- : : : : : : | : R P = et PO PO PP D S I O
| TN TN P PO P 1 1 1 1 L %510 15 20 25 30 35 40 45 50
% ~"80 100 150 200 250 300 350 400 450 500 PtiGev
Pt IGeV
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No Cuts

ATLFAST

| Pt of hardest lepton | PtepT Signal | Pt of 2nd hardest lepton | FiLep2_Signal [_Missing transverse Energy |
Mean 39.22 | Mean 40.92 b Mean 26.45 || Mean 28.41 = Mean
RMS 29.54 JRMS 41.65 | RMS 39.01 10° RMS 19.68 23.5 RMS
Integral _ 578.5 J Integral1.645a+04 Integral 3335 f-
s 10°F - EtWliss_Ttbar
10 H, Mean 47.62
10° w7 th FIILSS |fus a3
| | E Integral 6.41e+06
10* r =
10* 10°%- ! : T Mean 1064
"1 RMS 65.76
10° L Integral 3.351+06
10° e EiMlss_ZJets
10° bt 5 Mean 105.5
10? 2 = RMS 71.64
10 a3 e Integral 2.175e408

10

1 N 1
PtIGeVo Pt IGeV
Signal ttbar (mc@nlo)
SU2 bkgnd Wijets
FULL SIMULATION Zjets
| Pt of hardest lepton | Ptiep1_Signal ;::n’-‘|’1—suf:?1 | Pt of 2nd hardest lepton | Ptiep2 Signal | Ptiep2 SU2bg [_Missing transverse Energy | Etiiss_Signal :.‘::""’—5”721":5
F RMs  z2az|mws  svr F RMS  1as|RMs 2772 RuS  ava|wes 7o
:..-|I Intgml 347.1 | Integral1.115e+04 EI-' Integral 9879 | Integral 1468 105 I‘I Inteaml 780.5 | Integral4.a97e+04
LR PtLep1._Ttbar | [ :tLepz T‘tst;azl; E 1 [Ethiss_ Tthar _
wh Pt hardest s 53 D Pt 2™ hardest[or = f L R
3 L, Integral 2.014a+06 1045::' 0 Intsgral 522e+05 10°F ' EmlSS Integral 34446406
f ' lepton N lepton E T T
10'f ' i . [ I
E T | - 104Eﬁ -
" L 3 = ; -
1 I
:: |.I . 103
0 2 S
F -:II: i
: 1, _
I -LLI Y (I
LR
Pt IGeV Missing Transverse Energy /GeV

¥
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No Cuts

ATLFAST

Number of jets NGHINUEpE3S il I;I"'L"'-"GB—:”;;; | Number of b-tagged jets | '“n:e‘-s'awe‘;-:“:;'wm‘mwdo-i‘;? Effective Mass [ Vet _Slgnal § [ Meff_SUzZbg |
jean X — ean .. an B
. RMS 3.628 RMS  04gsz[|JRMs  o0.503 ':;'s" :ig :‘;" :10:_;
10 Integral _5.39¢+04 d = :- - - - Integral  851.5 Jj Integral 5.39e+04 10; Integral  §51.5 || |Integral 5.39e+04
[ r —
5 “F ' Number of [ ol M W Tibar ]
10 - - - =1 RMS 0.8052 S | ;
1 05 I 1 O Integral 6,369e+06 10° ! :_ RMS 864
. . bitagged jets mrags T, g ef{ |
1 - . MMean  0.07093 | __ pmiss jet[n
10! i ! Rmasr| 02733 10° ttt M eff — E r t Z Pr ::s" ;:%i
K |ntagrals.as1.fos : 1 Intagral3.351e108 ".._ 2= Intsgral’3 3514408
E Em==) W oz L., Bl W - =
R:s" 1727 ! [ RM“sn 03115 1"'.,_ Mean 1329
10? Intagral 2.178s+08 102 : I tearal 21785406 10? - ::':I:;ralz 17::;:2
| Lz :
10 10 : : 10
I 1
! B e L e R !
number number Effectlve Mass Distribution /GeV
Signal ttbar (mc@nlo)
SU2 bkgnd Wijets
FULL SIMULATION s Zjets
Total no. of jets NJets_STgnal i | Total no. of b-tagged jets | ;B"""‘—Ti::::; :BJ""‘—S;-':S'?, MM‘_’"_SI!:';" MM°|I_50725332
M 2.479 || Mean 2.748 lean L lean . ean . ean 3
= 1.67 | rMs 1844 RMS 0415 |RMS 07378 RMS 115 |RMs 259.4
1osl_ - Integral  780.5 J Intearal4.897e+04 A i Integral  780.5 ] Integrald.897e+04 r= Integral  780.5 J Integrald 845e+04
= =g 7300 ) ) 507 =g e
E 1 NJets_Ttbar 10 - - b=og NBJets_Ttbar 1 Meff_Ttbar
W Number "5  Number of =) L0 ™ A
oh | of jets gty 10° b-tagged jetslmumssns ' S |pmensuaen
: o Ta __ pmiss jell n)
1 10° I'_A_‘leﬂ_ET +sz
= = n=1

10* : 10*
f L

3 10*
10 F -

[ - 2
10’# 5! -1.' I S v 10

number

10°

10*

Effective Mass Distribution /GeV
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Uhndversity of London N o C Uts

ATLFAST

I Pt of hardest Jet I [Proeti_Sianat JFtseti_suzmg| I Pt of 2nd hardest jet I Ptict2, Signal JPthta SUbg I Pt of 3rd hardest Jet I Ptlcts_Signal §Rtlets_SU2bg I Pt of 4th hardest et I Ptdotd_Slgnal | iPtotd_SUZbg I Pt of 5th hardest Jet I pticts.Sianal JfPtiats SUZhg)
Maan 574 [l Mean 8626 Msan 361 fiMean 66.M Msan 28.54 BMean 5445 Moan 34,13 [j|Mean He2 Moan  21.B3 | Maan a8
RMS  40.57 B rms 148 20.94 Qrms ™1 RMS 120 grRms BTaT RMS 0.649 Mrms “wre 6363 WRMs e
Imtogral 743 [ Integrahazeros 4 =1 Intogral 593 [lintegralal 1o+os e |F| Intagral 397 [ integrlsedcos o I"_| Intagral 247.5 10 IJI Intogral 125 [l Intsgrpkiesetos
10 1. Tibar 100 d tJat2_Tthar] ! _Tibar L % 1 tJets_ Tihar
Pt hardest tom 128 ! Pt zn = b ! Pt 3rd — =2 o Pt 4th Mo 4716 ! Pt Sth o 373
- I e 4024 1 RM8 2388 - - =
R 04 10hk*- 1 10 | rMs 224 1T o R 18
I 5 (- [ —— - 10
10 . Intagrel4dsero8 10 h d t 5 . - Intsgral1 29e+08 i 1 L . integralseze+on
FE—
- jet = -1, haradest je = hardest jef== - hardest jet=== ' hardest jetr==
5 Mea [E] Mean 328 - 1y I
11 1888 - " . 10’ - 10° Mean 876 1 1 I (Mean n»
| = o J - -| RS aas7 1 1 RMs 2107 | = RS 1204 1 Frs 78
1 Intagra 3812408 10 - l._ 1 1 inare1etec6 1 bl- Integral 41 4e+08 1 . 1 ! (Integeleoze+o8
- L - -
Frien e L Pilecs Ziet 10 Lo 1ot Ziets 10 - Fricts. 2xe] of 1 - Fiiets _Zets
= 9 Mean £33 9 E Mean 23266 1 - -
1337 103 L 1 1 1 - 3 oo 23.08 ' - [ Moan nae
10 (1) 1 1 - > = .-I I 57 I 1 - e 703
Inkegral 1732408 - & mmvmeirae: 10 o 10 Integral sseses 1 1 1 Intagrabi2zes08
1 1 1

0 200 400 600 800 1000 1200 0 100 200 300 400 500 600 700 800 S00 1000 0 100 200 300 400 500 600 700 [ 100 200 300 400 500 600 0 50 100 150 200 250 300 350 400
Pt /GeV Pt/GeV PtIGeV Pt IGeV Pt IGaV

Signal ttbar (mc@nlo)

SU2 bkgnd Wijets
FULL SIMULATION Zjets

I Pt of hardest jet I PtJat1_Signal jPtJet1_SU2bg I Pt of 2nd hardestjet I Ptdet2_Signal §IPtlet2 SU2hg| I Pt of 3rd hardestjet I Ptdet3_Signal Imm_sung I Pt of 4th hardestiet I [Ptdets_Signal §Ptdets_SU2bg| I Pt of 5th hardatjel I Pt.lds_sl:n-llm.m_sung
Msan  €4.57 [ sean 102 Moan 39.27 fl{Mean  ene1 Moan 29.79 [liMean  s008 Msan 26,08 [Msan 4189 Msan 2293 W Ncan 36.84
10 RMS 4722 JRMS 1238 d 23.84 [HRMS [k 15.19 rms 5308 10 10,62 JRMs %M 7071 RMS 26.85
Integrai707.¢ [ ntegmissseros 10 m Integral542.9 10 1 Integral235.5 [linagralyrretos | Integral189.6 || Intagryle 1o+0¢ I Integral59.68 M integre! 7899
! Ptlet1_Ttbar| 1 0 1 3_Ttbar 1 Jat4_Ttbar| 1 Jat5_Tibar|
II. Pt hardest MBun 1174 1 Pt 2nd Maan 6757 1 Pt 31‘(1 Mean a4 1 Pt 4th Mean M6 10} : 1 Pt Sth Mean 2056
10 - RMS @239 d 1 RMS a4 10 = Fms 2577 10 1 RMS 1716 L RS 124
1 Intagralsa3e+08 W -:_ . Integrah 096408 II 0 Intsgrab 410408 b . Integral sy 8a+08 1 ° Indagral 7 5e+08
1
- hardest jet . hardest je . hardest jet . hardest je
- = 104 1
1 10f, 1 L
- 1
-
0 1 l -
10 !
10 10°F I'| 1
1 1
T 1
n Ll
n" 107 [LH]
1 10? I 1 ||II||I i II 1 -
[l
1 IJ|IJ "1" II',' I|I| i
[Pl AT Lty
0 200 400 600 800 1000 1200 0 100 200 300 400 500 600 700 300 800 1000 ¢ 100 200 300 400 500 600 700 0 100 200 300 400 500 600 0 50 100 150 200 250 200 350 400

Pt/GeV Pt /GeV Pt /GaV Pt/GeV Pt /GeV
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Undversity of London

Leptonic cuts

Require:

Cut 1
3 leptons (e, )

Cut 2
2 Same Flavour
Opposite Sign leptons

Cut 3
2¢e151 or 2mulO1
(trigger menu cut)

SUSY WG, Durham, 19/9/06
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Undversity of London

After Leptonic cuts (1,2,3)

ATLFAST

| Pt of hardest lepton | Piepi_Signal }j Piepi_SU2bg | Ptof 2nd hardest lepton | PtLep2 Signal | PtLep2 SU2bg [_Missing transverse Energy | Etilss_Signal Jf Efifiss_SU2bg
Mean §6.22 f|Mean 92.54 Mean 34.73 || Mean 49.39 -
F RMS 3551 J|RMS 5277 RMs 2296 HRMS 2951 10°
E Integral__138.5 ||Intagral _391.5 10=l_ _ Integral__138.5 ]| Intagral 3915 _
- "= PtLep1_Ttbar s n PtLep2_Ttbar .-
. I Pt hardest Mean 7202 [ ! 0 Pt 2 d hardest Mean  36.38 i 1
X L RMS 396 ! ! RMS 2249 L 1
. 1 Integral 4338 1 _ Integral 4840 1 .
w0 g lepton [FESSvi K lepton v o ! %
F 1 Mean 1249 10%E™ Mean 1586 F - I Mean  95.28
[ RMS  100.6 RMS 04331 L - RMS 5161
F 1 Integral  2.234 Integral 2234 = - Integral  2.234
F 1 p1_. H‘iep!_!la 3 ',l ﬁlss_ﬂeﬂ
1 Mean 114.5 Mean 41.14 1 Mean 21.47
7 " RMS 4479 10 RMS 2214 i r3 RMS  17.38
] : n Integral 5826 Intsgral _582.6 ,: Integral __ 582.6
- = . .
: ! |ar bt !
127 Hh !
Iy 101 _
= | L ] 1=
g ety ! |! 1! .!I J i
00

Pt IGeV Pt IGeV Missing Transverse Energy /GeV
—— Signal @ ttbar (mc@nlo)
SU2 bkgnd FOR FULL SIM,

FULL SIMULATION signal & su2bg x20 for clarity
| Pt of hardest lepton | r::::l“—s':’:.:'e ;:1“—5‘;2‘; | Ptof 2nd hardest lepton | [_Missing transverse Energy | m w
1°F Sy I:‘tLg:I1 T:::: 10°F syt ":m:ls ﬂf::
T Pt hardest fue™"zs] o} e =Sl ==y
1 |: |'; lepton Integral 7156 Integral 7179 A -E T Integral 77133

: ! 3

10°f G

I 10°F

Missing Transverse Energy /GeV

1l
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University of London After LeptOniC cuts (1 ;253)

ATLFAST

Number of jets NJet_NLepGE3_Signal J NJeLNLapGE3_SUzbg I Number of b-tagged jets I [N3at_Btagged_sigral} [Niet_Bagged_suzbg} Effective Mass [WMeff Slgnal [ Meff SUZbg |
Mean 1.245 | Mean 7.547 m— Mean 0.01444 || Mean 1.243 Mean 117.1 || Mean 317.6
RMS 1.329 § RMS 4.394 IF RMS 0.1193 | RMS 1.361 F RMS 87.79 fRMS 155.9
Integral  138.5 J Integral 39156 3 Integral 138.5 J| Integral 391.5 [ Integral  138.5 J|Integral 387
3 r= ﬂ_ﬁh 'ﬂ_ L - _ﬂ_ L
10 - T Je(_NLepGE3_Ttbar F-—~-~~-~- - 1 NJat_Bitagged_Ttbar [ T 1 - M Meff Ttbar
- e Number [fer— 3 , +  Number of [ oss ST eff [ e
[ | = . 10°F 1 - [ | - H
[ 1 1 . Inﬁml 4840 [ 1 ° Integral 4840 = ) 4 ) Integral 4835
e t- Of,] ets Het NLopGE3_Wiets 1 b-taggEd jetS |=t£NJet,_i=Braw-ed_w=Jels 10° 3 Jo- 1 M= E”T’"‘“+Z p’f’["] M&_W]eﬁ
10°r ~ l'. : Mean 4 - - - 1 Mean 0 S DT N =1 Mean  241.9
: RMS 2 RMS 0 - L - RMS 4269
3 L Liniogra 2230 Lo =S imisgrat_2.34| a0 T, g 52
i \ b NJet_NLepGE3_Zjets N . - -I NJat_Etagged_2jets I 790 r o= Cilrd
[ 1 1 : Mean  3.185 g | n ' Mean  0.3987 1ok I L Mean 1753
10 | 1 RMS 1.832 RMS 0.5263 ] | 1 = RMS 56.01
E - ! Integral 582 6 ! Intagral  582.6 i | 0 Integral 5826
E- | | | o _
I - =
1 [
1 | . : r| 1 I-; Ir b 11
] X L T
1 - - =r1=, i
I " L L ||”. ot

number number Effective Mass Distribution /GeV

~—— Signal ttbar (mc@nlo) N

SU2 bkgnd Wijets FOR FULL SIM,
FULL SIMULATION Zjets signal & su2bg x20 for clarity

ST W [T o | [ S oy I
. RMS  0.5668 | RMS 2.046 E RMS o | RMs 1.097 q RMS 7633 :
Integral 462 8 Jintegral 5465 - Integral 462 8 ] Integral 5485 10§
po NJets_Ttbar _ __ NBJets_Ttbar
- I [~ __,  Number of fwrsms =
1 . ntegral 7156 . Integral 7156
wht - of jets . b-tagged jets
i - .; 1
[ 10’ : .
! I 10k
1 0 -
[ 1
0 I
10 F : '. - -
o I
[ N PR P . . A
3 10 1 % S SN S S S e 0
number number Effective Mass Distribution /GeV
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Roval Holloway

Undversity of London

After Leptonic cuts (1,2,3)

ATLFAST

| Invariant Mass of the SFOS leptons  JM_SFOS_Slgnal iM SFOS_Ttbar
Mean 428 |[Mean 79.25
RMS 2041|RMS 5871
. M Intagral  128.5 |Integral 5752
LI _3F05_SUZbg I'M_SFOS_Wiets
[ Ty SF OS Mean  68.07 [Mean  17.09
E ' RMS 4821 lRMs  6.231
A [ 1 1 Integral  391.5 B Integral
10°F _1 -
3 ] -,
1 L
= - * I

582.6

M_SFOS_Ttbar IGeV

FULL SIMULATION

| DeltaR between the SFOS leptons |

DeltaR_SS_Signal

Deltar_55_sUzbg

Signal

wf 7 A RgpofE

2.439
1.228
Integral 4840
DeltaR_SFOS_Wijets
Mean 2.461
RMS 1.58
Integral  2.224
DeltaR_SFOS_Z]ets
Mean 1.933
RMS 1.14
Integral  582.6
ol

DeltaR

SU2 bkgnd

Wijets
Zjets

10

ttbar (mc@nlo)

Mean 2,87
RMS 1.174
Integral _ 138.5

102} et -_1__ARSS

L e = e e

Mean 2494
RMS 1.303
Integral 391.5
DeltaR_SS_Ttbar
Mean 2.694
RMS 1.337
Inﬁml 4839
DeltaR_SS_Wijets
Mean 3.916
RMS  0.6359
Integral 2.234
Deltal_6&_Zjets

Mean 2.928
RMS  1.302
Integral 582.6

FOR FULL SIM,

signal & su2bg x20 for clarity

DehaR_SFOS_Signal )jDeltaR_SFOS_SUzbg

1.901

= IM SFOS Signal | M_SFOS_SUzbg |
| Invariant mass of SFOS leptons | [M_SFOS Signal | M_SFOS_SU2bg
Mean 49.65 | Mean 81.05
10'E RMS 2287 [RMs  53.05
F Integral _462.8 ] Integral 5447
= M_SFOS_Tibar
I- - |, Mean  93.61
| =17 RMS 6161
] ! SFOS 3. %
I

102

0
M_SFOS /Gev

3
10F

10°F

RMS
Integral

1.248
5465

DeltaR

I DeltaR btwn SFSS Ieptons I DeltaR_SFSS_Signal rDehaR_sts_sUZbu
Mean 2.918 gMean 2.672
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Roval Holloway

University of London After LeptOniC cuts (1 ;253)
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Roval Holloway

Undversity of London

Jet Pt cut (4)

ATLFAST

Fast simulation: no optimal Jet Pt cut found

|

Ptof hardestjet |

—— Signal
su2bkgnd |
fffffffffffffff ttbar (mc@nlo) ¢}
Wijets i 1
rrrrrrrrrrrrr Zjets r
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2 i Jet. 6 20 20 80 80 100
10 ? . Y Pt /GeV
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B Mean 124.8
RMS 49.51
| Integral _2.234
PtJet1_Zjets
10 Mean 1227
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L

Integ(al 581.5

100 150

Jet P_ cut is only effective for full simulation study. This is an important difference between jet reconstruction

T
350 400
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oo i o i R
200 250 300

in ATLFAST and Full Simulation

FULL SIMULATION

Full simulation: optimal Jet Pt cut found at

all jets

Py

| Pt of hardest jet |

< 2OGCV In agreement with Rome analysis (Cedric Serfon)
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Roval Holloway

Undversity of London

Signal Significance for 10 fb~

ATLFAST
No Nleps 2 SFOS Pt Leps
Cuts >= Leptons Trigger cut

Signal 4 82 169 167 139

SU2 background /53899 541 449 392

ttbar high lumi 8515800 13679 10131 5889
ttbar low lumi 8490900 13528 9962 5792
ttbar menlo 8489650 14180 10486 6331
Wiets high lumi 3351250 39 24 5
WHijets low lumi | 3351000 4 26 2
Ztjets / 2178000 657 649 983
S/sqrt(S+B) 0.1451 0.8142 0.9323 1.0013
FULL S/IMULATION Low number due to

These numbers are different due to the electron reconstruction

way the signal was selected. Unable to .

use Truth Mother variables in full sim efficiency

(problem in EventView).

No Nleps/ | 2 SFOS PtLeps | PtJets
Cuts >=3 Leptons | Trigger cut | <20GeV
y

Signal A 784 23 23 23 14
SU2 background 49196 308 274 274 30
ttbar mcnlo 4702200 13461 10148 10148 1220
S/sqrt(S+B) 0.3597 0.1979 0.2275 0.2275 0.4025

S/sqrt(S+B)

Signal Significance vs cuts for 10fb-1
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Roval Holloway

Uniscesit of London Comparison of fast and full simulation

ATLFAST FULL SIMULATION
: Needs to be increased for
Electron Efficiency Higher Lower <4 petter statistics
Muon Efficiency Similar Similar
Lepton Pt Higher Lower ' o
Jet Pt Higher Lower < Differences in jet
Number of iet Higher Lower reconstruction in fast and
(mber ot Jets W < fy]l simulation.
E Higher Lower /
M, Higher Lower
Mo Similar Similar
AR s Similar Similar
AR Similar Similar
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Roval Holloway

Uniscesity of London, Possibilities for improving signal selection

FOR FULL SIMULATION

The cut that reduces the signal most dramatically is Nlep>=3.
This 1s due to poor lepton reconstruction efficiency.

Could be improved by...

-Changing the way leptons are 1dentified to improve efficiency.
-Reconstruct leptons 1dentified by ANY of the lepton authors.
-Find events with one good lepton and look closer, applying less

stringent requirements for lepton identification rather than a global

requirement.

-Requiring 2SFOS leptons + 1 well reconstructed track.

(preliminary investigations show that this makes very little impact)

Possibility of selecting only low E ™ events, although this is
dependent on LSP mass.
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Roval Holloway

Usiveesity of Londen Plans for the future

Obtain more csc data for backgrounds
Di-boson data available at present is all on-shell bosons.
WHjets and Z+jets ALPGEN data, limited statistics available
— more expected with time.
Z+b-jets will also be included.

Improve lepton efficiency (with more signal events, event selection will be
more accurate).

Investigate jet veto further — restrict jet veto to central region?
Investigate jet/electron ambiguities.

Estimation of di-boson and ttbar backgrounds from real data.
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Roval Holloway

Univecsiyof London Overlap Removal using EV

EVENTVIEW.,

- standardises they way 1n which overlaps between reconstructed particles are
removed

- enables users to create different EventViews for an event depending on how a
particle is reconstructed.

It was used 1n the full simulation study to reconstruct the event with overlaps
removed.

EventView inserts particles into an event, checking for any overlap in AR at the
same time as applying tighter reconstruction definitions of particles.

€.g. an event may have an electron that was loosely reconstructed by both the
electron and jet algorithms. In this case EventView would insert the electron
container, see that the electron has also been reconstructed in the jet container
using a delta R match and (hopefully) decide that it 1s an electron based on the
kinematic definition of an electron and a jet.
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Roval Holloway

Undversity of London Releases Used

Full Simulation

Sample Generated with | Reconstructed with | Overlap removed with
SU2 Herwig/Jimmy |v11.0.42 EventView 11.0.5
ttbar mc(@nlo McAtNIo v11.0.42 EventView 11.0.5
W+jets ALPGEN v11.0.42 not yet processed
Z+jets ALPGEN v11.0.42 not yet processed

Fast Simulation

Sample Generated with | Reconstructed with

SU2 Pythia 9.04 v10.0.1

ttbar (high lumi) | Pythia 9.03 v10.0.1

ttbar (low lumi) |Pythia 9.03 v10.0.1

ttbar mc@nlo McAtNlo v10.0.1
W+jets (high v10.0.1
lumi) Pythia 9.04
WHijets (low v10.0.1
lumi) Pythia 9.04
Z+jets Pythia 9.04 v10.0.1
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