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* Investigation of Z > TT (lh) analysis at Vs = 10TeV
* Estimation of QCD background
* First look into the optimisation of lepton isolation against QCD
* Analysis with Safe Tau Variables
* Comparison of different simulations (ATLFAST Il and full simulation)
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Z> 1t (Ih) —=

* NLO Cross-section 6 *BR (Z > TT) = 1368 pb (@ Vs = 10TeV)
> in JL = 100 pb™ several hundred selected events (efficiency of cut
selection ~ 0.3%)

= 1
!

« Determine scale of E."** - invariant mass analysis

* Determine scale of T-jet energy = visible mass analysis
* Measure cross-section = invariant mass analysis

* Important to understand for Higgs search H 2> tT (Ih)
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Z - TT Analysis: Cuts iﬂEC

Cuts for visible mass analysis and invariant mass analysis:

1) Selection of high p_ isolated lepton (e, p), p, > 10 GeV (15 GeV)
2) E.Ms > 20 GeV
3) M. (I, E;M=) <30 (50) GeV
4) > E <400 GeV
)

5) t-ldentification
Invariant / Visible mass reconstruction (use lepton and highest. p. T)

6) | Ap(T,lepton)| < 3.1 (2.8)

7) Invariant mass > 0

8) | Agp(T,lepton)| > 1

9) Separate opposite sign from same sign events

10) Select mass window for visible mass / invariant mass

Analysis cross checked and cuts agreed upon Milano and Freiburg
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Trigger and lepton selection :ﬁ\q

- Use single trigger EF_e10medium and EF_mu10

Ztt Ele eff Muon eff Tot eff
Lepton pT>10
EF_e10_medium/EF_muto | 0% 82% 84%
Lepton pT=15
EF_e10_medium/EF_muto |  o0% 89% 89%
Lepton pT=15
EF_e15_medium/EF_mu15 | O0" 84% 85%

- Selection of electrons:
«p,>10 GeV (15 GeV), [n| < 2.5

 EgammaAuthor==true, IsEMMedium
 EtCone20 < 5 GeV

- Selection of muons:
«p,>10 GeV (15 GeV), [n[ < 2.5

* IsCombinedMuon, IsHighPtMuon, Matchchi 2 overDoF < 100
* EtCone20 < 5 GeV
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Cross section and statistics :ﬁ%{

Sample Simulation |Cross Sec [pb] Filter |Cross Sec [pb] Events | Corresp. Lumi[pb-1]
10 TeV LO eff. 10 TeV NLO to NLO cross sec

Z->TT Full 1128 1 1368 199184 145.6

Z->1T AF2 1128 1 1368 199286 145.68
W -> pv Full 11764.6  0.88 982499 95.27
W > ev Full 11764.6  0.88 805222 78.11
W ->1v (lep) Full 11784.1*BR(1->) 0.87 217615 60.3
W -> 1v (had) Full 11.86*BR(1->had) 179322 23.32
Z ->ee Full 1144  0.96 1370 172332 131.03
Z -> pp Full 1144  0.96 1370 247508 188.19
tt Full 373.6 0.55 373.6 430890 2097
QCD J1 AF2 8.67E+008 1 39556954 0.05
QCD J2 AF2 5.60E+007 1 39594785 0.71
QCD J3 AF2 3.28E+006 1 9753575 2.97
ww Full 0.83 1 39935 48207
Gammat+jets Full 21144.14 1 492287 23.28
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Visible Mass analysis Lepton p. > 10 GeV—7]=,

Cuts =17 | Woev | W= | W=711]| f{tt Lee Ly QCD WWwW
Tsol lepton () | 10313 | 550960 | 634563 | 106530 | 8360 | 78480 | 88262 | 15067210 | 39
B > 20 5691 | 462312 | 593026 | 55317 | 7674 | 2207 | 24230 | 1961772 | 32
myPPET <50 | 3260 | 6517 | 6180 | 7769 | 1186 | 480 | 1026 | 1580875 | 2
YEr < 400 3161 | 6157 6002 7571 | 517 | 443 | 1003 | 1490003 | 2
Good 7-cand | 789421 | 86£10 | 4948 | 125418 | 40+1 | 8+2 | 2543 | 1849+1307 | 0+0
Ao <28 | 692220 | S4£9 | 4648 | 11017 | 3941 | 82 | 2243 | 1849£1307 | 0£0
1< Ao 660£10 | S81x0 | 4548 | 114%17 | 33%1 | 8£2 | 2043 | 0%0 00
OSevents | 638£19 | 6248 | 4047 | 00414 | 26+1 | 8+2 | 183 | 0+0 0+0
mPhed 0-200 | 638£19 | 61+8 | 4047 | 00£14 | 2641 | 8£2 | 1843 | 040 0+£0
P mhad 66116 | 556618 [ 2445 | 1945 | 49410 [ 1141 | 0+0 | 1242 0£0 | 0£0 |
SS events 2243 | 1944 543 /48 | T4l | 040 | 241 Fylisim  0%0
mlPThed 0200 | 2243 | 10+4 4£2 2558 | 6EL | 020 | 21 \yith low 0= |
mlermad 66116 | 1143 | 144 0+0 17£7 | 340 | 0£0 | 040 gtatistics  0£0 |
Number of events in 100 pb'with LO (only for MC @NLO NLO) cross-sections
Trigger EF_e10_medium and EF_mu10 included Al
Gamma-+jets can be neglected
backgrounds

S/B = 5 (without QCD)
W — tv dominated by taus decaying to leptons
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under control

— Check QCD



Tauscale — el

Determination of Tauscale with visible mass analysis (lepton p, > 10 GeV)
with 100 pb" (without QCD background)
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— Tau-energy scale could be determined to 3% uncertainty (only
statistical errors, but systematics have to be taken into account)
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Investigation of QCD background — —=]=

— QCD background estimated by Ulrik (last TauWG meeting) to be ~
1700 events in cut OS events (with large Atlfast2 J1+J2+J3 sample)
— Better rejection of QCD necessary

— Improve lepton isolation

1) Optimise muon isolation
2) Optimise electron isolation

A) Use Atlfast2 sample with EtCone variables (large statistics but
duplicated events)

B) Re-run Isolation Tool for Electrons on Atlfast2 QCD sample (small
statistics, no dublipated events)
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Optimisation of Muon Isolation iﬂE{

Investigation of Isolation of muons (by Will Davey):
* Use J2 Atlfast2 sample

1

eff(back)

-
Q

102

10°®

— — — etcone20/1000.
— etcone30/1000.
etcone40/1000.
ptcone10/1000.

— — — ptcone20/1000.
—— — ptcone30/1000.
ptcone40/1000.

nucone10

nucone20

nucone30

nucone40
— etcone20/RecoMu_pt
etcone30/RecoMu_pt
etcone40/RecoMu_pt
etcone40 + nucone40<1
etcone40 + nucone40<2
Reglso (etcone20<5GeV)
Ryanlso (etc40<2 & nuc40<1)

_ - _—
-

—
—_—
—— _—

£X
/7
I
-
-
-
_ -

0.7

0.75 0.8

I 1 | 1 1 I 1 1 1 1 | 1 1 | 1 | 1 1 1 1 | | 1 | I 1 1 1 1 I
. 0.85 0.9 0.95 1
eff(sig)

— Point with 95 % Signal efficiency:

EtCone 40 (muon bug is real EtCone30) < 3.2 GeV && NuCone40 < 2
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Distributions of Muon Isolation :ﬂ”\?{

NuCone = # tracks in Cone dR
Default track selection

Z->tautau Fullsim
Qo F =] — - i
240000 Z->tautau g 160001 Z->tautau Fastsim
£ 350000 Fullsim & 14000 J1+J2+J3
g F Z->tautau | |8, F J
3 30000 Fastsim a 12000 J2
25000 J1+J2+J3 10000 J3
20000 | j; 8000|_
15000 J3 6000
10000F 40001
: 4_' —
5000 2000H
0 S s L flfl : 00:_ = PR PRPR R Y s 0= SRS PR VAU s
2 4 6 8 10 5000 10000 15000 20000 25000 30000
Muon NuCone40 Muon EtCone30 [MeV]

Distributions for lepton p. > 15 GeV
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Optimisation of Electron Isolation iﬁ\q

Investigation of Isolation of electrons:

A) Use J1, J2, J3 Atlfast2 samples with duplicated events, full statistics,
electron p_ > 15 GeV, IsEMMedium, EgammaAuthor and |n| < 2.5

| Sum J1+J2+J3 lep pT > 15 GeV | | Sum J2+J3 lep pT > 15 GeV |
| meeeeanes E_EtCone20 1 -
= : o L FE— SO

8 1 — + — E_EtCone30 : Q :
o E_EtConed0d g [[ E_EtCone20
> [ E_EtCone20/ Pt > — - E_EtCone30
S [ | —+ — E_EtCone30/Pt s —— E_EtConed0
] . E_EtCone40/ Pt E o E_EtCone20/ Pt
E = ; E —+ - E_EtCone30/ Pt

Optimise against J2 and J3 with . -
- EptCone309< 4.1 GeV Signal efficiency 95.00%
Background efficiency similar for lepton ~ J1+J2+J3 eff. 35.90%
p,> 10 GeV and p, > 15 GeV J2+J3 18.20%
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Optimisation of Electron Isolation iﬁ\q

B) Rerun Isolation Tool for Electrons on remaining J1, J2, J3 Atlfast2
samples without duplicated events, low statistics (only 10%)
Apply cut on EtCone30 < 4.1 GeV

| Sum J14J24J3 lepton pT > 15 GeV

----- E_EtCone20

1—— E_EtCone30

a : :
Q —— E_EtConed40 : k=t
o | =ococ E_EtCone20/ Pt H
iy —+ E_EtCone30/ Pt : ;
8 L E-EtConedQ/pt [»vrmomn ittt e AT
£ |- E_nuCone20 :
g | — E_nuCone30 |~ ;.;._.;,‘._ ..........................
hT] — E_nuCone40 - :
I E_ptCone20 LI AV o SIS SR | I SO0 O R
—+ E_ptCone30 SPEPLL ‘
|—— E_ptConedd C T
...-d""-:;_ ....... _'d_‘. ..... ﬂF‘.f‘ ..... ....... f ...............................................................
: Lo L
b L - :
N S (- - / ,_._ar ..... T e e L
3)(10‘1 e ............... ................ ................ ................ ....................................................................................
i L1 1 | |

IIIIillllillllillllilllli
091 092 093 094 09

L1 11 1 | 1.1 1 1 L1 1 1 L1 11
5 096 097 098 099 1
Efficiency Signal

o 10°
Q.
S 10
>
[«}] 103
10
10
1
107
1072
10°

Z->tautau
J1+J2+J3
J1

J2

—

v by L bl Lo ol o L

3 4 5 6 7
Electrons NuCone 40

— NuCone30 or NuCone40 variable look promising for further reduction
of QCD (NuCone is number of tracks (with p. > 1 GeV) in cone dR

around electron (not available in Jx large statistics samples)

— use for now EtCone30 < 4.1 GeV
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Use of the isolation — el

Use for lepton isolation:
Electrons: EtCone30 < 4.1 GeV
Muons: EtCone 30 < 3.2 GeV && NuCone40 < 2

Statistics of Jx not sufficient for full cutflow — Factorization of Jx:
Loose Tau ID (pT > 15 GeV && |eta| < 2.5 && |charge| = 1) instead full
TaulD

For J1 factor obtained before MET, for J2+J3 after SumET

Errors for Jx scaled due to duplicated events
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Optimised visible Mass analysis Lepton fE i

p.> 15 GeV

Optimised visible mass analysis Z->tautau J1+J2+J3 J1+J2+J3 Electrons | J1+J2+J3 Muons
lepton pT > 15 GeV

Good muon/ele + Isolation 18198 +- 111 77034+-1134 50864+-906 26170+-683
PtMiss > 20 GeV 5435 +- 61 5498+-263 3081+-182 2418+-190
Mtlepmet < 30 GeV 2733+-43 3479+-184 2217+-144 1262+-115
SumEt < 400 GeV 2635 +- 43 3433+-184 2183+-143 1251+-115.

A selected tau 657.35 +- 21.25 1629.23+-124.01 1032.61+-95.84 596.62+-78.70
Delta Phi < 3.1 588.66 +- 20.11 1565.65+-122.79 984.45+-94.63 581.20+-78.25
Visible Mass reconstruction 588.66+- 20.11 1565.65+-122.79 984.45+-94.63 581.20+-78.25
DeltaPhi > 1 556.38 +- 19.55 1409.50 +-119.95 873.58+-92.07 535.92+-76.89
Tau charge* lep charge = -1 534.40 +- 19.16 725.37+-75.82 421.35+-58.17 304.02+-48.63
0 GeV < Mass < 200 GeV 532.33 +- 19.12 720.55+-75.67 421.35+-58.17 299.20+-48.39
37 GeV < Mass < 75 GeV 473.26 +- 18.03 435.76+-58.92 223.31+-38.87 212.45+-44.28
Tau charge* lep charge = -1 21.98 +- 3.89 684.13+-92.95 452.23+-71.36 231.90+-59.56
0 GeV < Mass < 200 GeV 19.23 +- 3.63 683.16+-92.95 451.26+-71.35 231.90+-59.56
37 GeV < Mass < 75 GeV 8.24 +- 2.38 417.29+-73.67 271.62+-57.05 145.67+-46.60

Errors for Jx scaled due to dublicated events
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Optimised visible Mass analysis Lepton ﬂE{

Visible mass distributions for factorized QCD

-
N

> 1.2

3 Z->tautau 3 T Z->tautau
* 1 J1+J2+J3 S J1+J2+J3
_‘é o.a;— :"H j; __-'é_ oa;— ]J j;
T 06 - _i J3 T 06 i 0 J3
® 0.4 | ® 0.4 | _LL- -
0.2 0.2 J =|_|='
:I-| +u+ HHFL”J] iy - nfﬁu -f.J.- --lEl] rCL.”
00 20 40 60 80 100 120 140 1l'i'l'lI 180 200 00 20 40 60 80 100 120 140 160 180 200
M, . OS [GeV] M. SS [GeV]
Opposite Sign Z->tautau J1+J2+J3 J1+J2+J3 Electrons | J1+J2+J3 Muons
37 GeV < Mass < 75 GeV 473.26 +- 18.03 435.76+-58.92 223.31+-38.87 212.45+-44.28
Same Sign

37 GeV < Mass < 75 GeV 8.24 +-2.38 417.29+-73.67 271.62+-57.05 145.67+-46.60
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Test of Ryan's optimisation for muons :ﬁ%{

Estimate how much we can gain with better isolation:
With Ryan's cut for muons: EtCone30 <= 2 && NuCone40 < 1

Z->tautau

(electrons and
Visble Mass analysis lepton pT>15 muons) J1+J2+J3 Muons
Muons Ryan isolation Events in 100 pb-1|Events in 100 pb-1
Good muon/ele + Isolation 167256 +- 107 6095+-384
PtMiss > 20 GeV 4930 +- 58 587+-112
Mtlepmet < 30 GeV 2508 +- 42 191+-52
SumEt < 400 GeV 2421 +- 41 191+-52
A selected tau 589+- 20 94.99+-41.55
Delta Phi < 3.1 527 +- 19 93.55+-41.53
Visible Mass reconstruction 527 +- 19 93.55+-41.53
DeltaPhi > 1 496 +- 18 93.55+-41.53
Tau charge* lep charge = -1 476.70 +- 18.10 50.51+-29.63
0 GeV < Mass < 200 GeV 475.32 +- 18.07 50.51+-29.63
37 GeV < Mass < 75 GeV 421.75 +- 17.02 45.62+-29.40
Tau charge* lep charge = -1 19.23 +- 3.63 43.04+-29.10
0 GeV < Mass < 200 GeV 17.17 +- 3.43 43.04+-29.10
37 GeV < Mass < 75 GeV 7.56 +- 2.28 41.60+-29.06

— With Ryan's muon isolation only 20% muon events left, but signal 12 % less
— Promising for Electrons
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Analysis with Safe Tau variables iﬁ\q

Rerun IsTau on Z - TT sample

Comparison of Tauld with Likelihood > 4, TauCutMedium=true or
TauCutTight=true for Invariant Mass analysis, lepton p, > 10 GeV

Events in 100pb-1

TaulD LL>4

TauCutMedium

TauCutTight

SumkEt < 400 GeV

6253.38 +- 65.54

6253.66 +- 65.58

6253.66 +- 65.58

A selected tau

1329.12 +- 30.22

1717.99 +- 34.37

1211.12 +- 28.86

Invariant Mass reconstruction

378.47 +- 16.12

465.60 +- 17.89

343.18 +- 15.36

DeltaPhi > 1

355.12 +- 15.62

438.09 +- 17.36

323.24 +- 14.91

Tau charge* lep charge = -1

349.62 +- 15.50

414.02 +- 16.87

310.17 +- 14.61

0 GeV < Mass < 200 GeV

348.94 +- 15.48

409.21 +- 16.78

306.73 +- 14.52

To be checked for backgrounds
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ATLFAST Il vs. Fullsimulation ~— =

Comparison of PYTHIA Full simulation HEC sector in Full simulation off
ATLFAST Il Fast simulation without AOD-AOD (-3.5<n<-1 = and - /2 < ¢ <0)
corrections (visible mass analysis, p,>15GeV) ~_Events with truth Jet, Electron

— | B i or Tau in this region excluded
Mean 59.16 Mean 59.32 Entries 736
a2 RMS 18.27 [ | RMS 22.61 Mean 40.83
o - Underflow 0 Underflow 0| n12F + E""'ds . 1?-4§
818 Overflow 0 Overflow 0| = e o
S of T pssenre | 0PI estern | § L 1 A
C Prob 0 Prob 0| ¢ L Mean 39.77
1.4:— Constant 2.005+ 0.116 Constant 1.922 + 0.113 IJ.E_— + EnM:emw 15.5:
- Mean 56.05+ 0.65 Mean 55.8+ 0.7 - Overfl o
12 E Sigma 11.17 + 0.69 Sigma 11.58 £ 0.77 C + + In::gr:r 5.092
1= 0.6_—
D'ai_ 04:— +
0.6 — N
_ + oaf = 4:*
“E - b e
|:'IID_ — Slt.'l I I1(:!0 150 200 250
: Tau GeV
Mass, ,,, [GeV] Prled]
Cross-sec. After cut Fullsim Pythia Fastsim Pythia
37 GeV < visible mass < 75 GeV 292 + 14 284 + 14
— Ratio Fullsim. / Fast sim.; 1.03 £ 0.07
Good agreement between ATLFAST Il and full simulation
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Conclusion — el

* Z - TT analysis set up for first data

* Tools set up to optimise further against QCD with new large statistics
samples (especially for electrons)
* Agreement of Atlfast2 and Fullsim better than 5% without corrections

Outlook:
Optimise further against QCD with large statistics sample, p. dependent

*Prepare estimation of backgrounds and efficiencies from data
*Large statistics needed to estimate OS to SS ratio

*Include analysis in WZ performance package

* Redo analysis with Sherpa Z 2> TT + 3 Jets
* Check Safe Tau Variables on Backgrounds
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Samples ﬁ\){

Samples used release 14.2.20 data:
Bug on MET Muon term: run Wpv with bug fix and re-reconstruct Zuu
with 14.2.25 (where bug is fixed)

Ztautau mc08.106052.PythiaZtautau.recon.AOD.e347 s462 r541

Ztautau mc08.106052.PythiaZtautau.recon.e347 a68

Wenu mc08.106020.PythiaWenu_1Lepton.recon.AOD.e352 s462 r541

Wmunu mc08.106021.PythiaWmunu_1Lepton.recon.AOD.e352_ s462 r541
Wtaunu mc08.106023.PythiaWhadtaunu.recon.e347_s462 r541 and
mc08.106022.PythiaWtaunu_1Lepton.recon.e352 s462 r541

tt mc08.105200.T1_McAtNIlo_Jimmy.recon.AOD.e357 s462 r541

Zee mc08.106050.PythiaZee_1Lepton.recon.AOD.e347 s462 r541

Zee mc08.106050.PythiaZee_1Lepton.recon.AOD.e347 s462 r541

J1 mc08.105010.J1 pythia_jetjet.recon.e344 a68 (10 Mio but dublicated events)
J2 mc08.105011.J2_pythia_jetjet.recon.e344 a68 (40 Mio but dublicated events)
J3 mc08.105012.J3 pythia_jetjet.recon.e344 a68 (40 Mio but dublicated events)
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Cutflow Z-> 1t visible mass pT,l > 15 Ge\/::i‘jfE{

Normalized to NLO 1368 pb Fullsim Pythia [pb] Fullsim Alpgen [pb] Fullsim MC@NLO [pb]

Cuti+1 /Cut i Cut i+1 /Cut i Cut i+1 /Cut i
Good muon/ele + Isolation 112.02 +- 0.88 0.08 111.23 +- 0.87 0.08 114.46 +- 1.09 0.08
PtMiss > 20 GeV 31.88 +-0.47 0.28 3214 +-0.42 0.29 31.97 +- 0.57 0.28
Mtlepmet < 30 GeV 15.85+-0.33 0.5 15.58 +- 0.25 0.48 16.01 +- 0.41  0.50
SumEt < 400 GeV 15.33+-0.32 0.97 14.77 +- 0.25 0.95 15.80 +- 0.40 0.98
A selected tau 3.99+-0.17 0.260 3.94+-0.15 0.267 4.51 +-0.21 0.285
Delta Phi < 3.1 3.56+-0.16 0.89 3.41+-0.13 0.87 3.92 +- 0.20 0.86
DeltaPhi > 1 3.38+-0.15 095 3.23+-0.13 0.95 3.73 +-0.19 0.95
Tau charge* lep charge = -1 3.28 +-0.15 097 3.10+-0.13 0.96 3.64 +-0.19  0.97
0 GeV <Mass <200 GeV 3.28+-0.15 1 310+-013 1 3.64 +- 0.19 1.00

37 GeV<Mass<75GeV 292+-014 089 2.72+-0.12 0.88 3.25+-0.18  0.91

Ratio Cut(0 GeV < Mass

< 200 GeV) to without cut 0.0024 0.0023 0.0027
For invariant mass analysis

0 GeV < Mass <200 GeV  1.14 +- 0.09 1.29 +- 0.06 1.23 +- 0.11

Ratio Mass cut / without cut 0.0008 0.0009 0.0009

Events in HEC (hadronic endcap calorimeter) sector (-3.5<n<-1.5and-m/2<¢ <0)
rejected



Cutflow Z=> 1t invariant mass :ﬂﬁ;{

Normalized to NLO 1368 pb Fullsim Pythia [pb]  Fullsim Alpgen [pb]  Fullsim MC@NLO [pb]

Good muon/ele + Isolation 112.02 +-0.88  0.08111.23 +- 0.87 0.08114.46 +-1.09 0.08

PtMiss > 20 GeV 31.88 +- 0.47 0.2832.14 +- 0.42 0.2931.97 +-0.57  0.28
Mtlepmet < 50 GeV 23.24 +- 0.40 0.7323.80 +- 0.32 0.7423.44+-049 0.73
SumEt < 400 GeV 22.65 +- 0.39 0.9722.81 +- 0.26 0.9623.15+-0.49  0.99
A selected tau 4.48 +- 0.18 0.24.50 +- 0.12 0.24.98 +- 0.23 0.22
Delta Phi < 2.8 2.06 +- 0.12 0.462.26 +- 0.08 0.52.40 +- 0.15 0.48
Invariant mass > 0 GeV 1.29 +- 0.09 0.631.46 +- 0.06 0.651.36+-0.12 0.51
DeltaPhi > 1 1.16 +- 0.09 0.91.32 +- 0.06 0.91.23+-0.11 0.90
Tau charge® lep charge = -1 1.14 +- 0.09 0.981.29 +- 0.06 0.981.23+-0.11 1.00
0 GeV < Mass <200 GeV  1.14 +-0.09 11.29 +- 0.06 11.23+-0.11 1.00

37 GeV <Mass <75 GeV  1.02 +- 0.08 0.891.15 +- 0.06 0.891.09 +- 0.11 0.89

Cut 0/ Cut 11 0.0007 0.0008 0.0008



Trigger (from Caterina)
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EF e10_medium/EF_mu10
Lepton pT>15
88% 89% 89%
EF e10_medium/EF_mu10
Lepton pT=>15
86% 84% 85%
EF_e15_mediumeFimu15
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Samples for Generator comparison :ﬂ\%

Samples used:

mc08.106052.PythiaZtautau.recon.e347_a68/
mc08.106052.PythiaZtautau.recon.e347 s462 r541/
mc08.106062.McAtNIloZtautau.recon.e352 s462 r541/
mc08.107670.AlpgendimmyZtautauNpO_pt20.recon.e376 s462 r563/
mc08.107671.AlpgendimmyZtautauNp1_pt20.recon.e376 s462 r563/
mc08.107672.AlpgendimmyZtautauNp2_pt20.recon.e376 s462 r563/
mc08.107673.AlpgendimmyZtautauNp3_pt20.recon.e376 s462 r563/
mc08.107674.AlpgenJimmyZtautauNp4 pt20.recon.e376 s462 r563/
mc08.107675.AlpgendimmyZtautauNp5_pt20.recon.e376 s462 r563/
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Cutflow Z-> 11 visMass pT>1SGeV::ﬁE{

Normalized to NLO 1368 pb Fullsim Pythia [pb]
Cuti+1 /Cut i
Good muon/ele + Isolation 112.02 +- 0.88 0.08
0.28
0.5
0.97

PtMiss > 20 GeV 31.88 +- 0.47
Mtlepmet < 30 GeV 15.85 +- 0.33
SumEt < 400 GeV 15.33 +- 0.32
A selected tau 3.99 +- 0.17
Delta Phi < 3.1 3.56 +- 0.16
DeltaPhi > 1 3.38 +- 0.15

Tau charge* lep charge = -1 3.28 +- 0.15
0 GeV < Mass < 200 GeV  3.28 +- 0.15
37 GeV<Mass <75GeV 292 +-0.14

Ratio Cut(0 GeV < Mass
< 200 GeV) to without cut

Events in HEC (hadronic endcap calorimeter) sector (-3.5<n<-1.5and - m/2

< @ < 0) rejected

0.26
0.89
0.95
0.97
1

0.89

0.0024

Fastsim Pythia [pb]

Cuti+1 /Cuti

111.82 +- 0.88 0.08

31.16 +- 0.46
14.86 +- 0.32
14.43 +- 0.31

3.87 +- 0.16
3.47 +- 0.15
3.33 +- 0.15
3.20 +- 0.15
3.17 +- 0.15
2.84 +- 0.14

0.28
0.48
0.97

0.27
0.9
0.96
0.96
0.99
0.9

0.0023
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Distributions of muon

isolation :ﬂ”\?{

NuCone = # tracks in Cone dR
Default track selection

2 E Visible Mass pT = 10 GeV optimised e nu
Q. 6L X Pythia Ztautau Fast
. 10" = J1402403
s 0 —3
5 10° - 1 1 N
> =
o 1'{}“5—|—I _|=|:'—|_

10°s o

10? E

10 —
1 ;5 —
10 - -
= «— ——_
102 = IR R I
0 6 8 10

Muon NuCone40

events/ pb

Distributions for lepton pT > 10 GeV
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Visible Mass pT = 10 GeV optimised e mu
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0°F Ty
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Muon distributions from Ulrik Sample—=]=

Ptcone = Sum Pt of tracks in conedR

pT> 15GeV
2008 O P e 2 [ O P e
#6000 — — s -&0000 — — iz
b C —_— 2 - L= S
c C J3 c =— J3
24000 g T
Q - -

12000 — 800071

10000 E_ J_LI_I_LI_ 6000/ |

8000 -

BOGO_J_LI_I_L 4000

4000 ::_I_'_._,_.—._ - I_I_I_,-I"’

2000k :FE:I'?\-_.\ 2000F

.: 1 e B R B AP P R T R I R B e e s i | : -1-
% 5000 10000 15000 20000 25000 T Tevvovy PP TTT PR yoy = S s N
Muon PtCone30 [MeV] % 5000 70000 ~ 15000 ~ 20000 25000

Muon PtCone40 [MeV]
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Optimisation of Lepton Isolation iﬁ\q

Investigation of Isolation of electrons:
A) Use J1, J2, J3 Atlfast2 samples with dublicated events, full statistics

| Sum J1+J2+J3 lep pT > 10 GeV | [ Sum J2+J3 lep pT > 10 GeV |
--------- E_EtCone20
] L 1 = E_EtCone20

8 [ | —  — E_Etcone30 | b 8 - — . — E Etcone3o

G’ — E_EtcOnm ............. ‘.' . . Gl — E Elcnnm

Sy N E_EtCone20/Pt [ R ¥ o - N =

E L — 4 — E EtCone30/Pt el 2 ] E_EtCone20/ Pt

S - E_EtConed0/Pt Lt S & | —+ — E_EtCone30/Pt

£ == ; : R § - E_EtCone40/ Pt

w ; : - h : : H

107
10° eV
Ds I I 0351 09 I : Dg5l : . 1 | 4 1 1 | i 1 3 3 i 1 1 peooo-d 1 3 - | poood 1
Efficiency Signal 0.75 0.8 0.85 09 0.95 1

Efﬁciency Signal

— Optimise against J2 and J3 with EtCone30 <4.1 GeV  pT> 10GeV
95% signal eff., background eff J1+J2+J3: 0.404; eff J2+J3: 0.2158
Background eff similar for lepton pT > 10 GeV and pT > 15 GeV
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Electron distributions from Stan Sample—=]t=

Q ) Pythia Ztautau Full x 100, 2. filtered
o 4 — — Pythia Ztautau Fast x 100, 2. filtered
~ 10°E — Ji4J2+03, 2 fitered
(7] = — 1, 2 fitered
g ° — ik
Ptcone = Sum Pt of tracks in conedR g ;__|:|: L1 T[] M =
& -
10°E]| | -
pT> 15GeV z It
2 OB Pythia Ztautau Full x 100, 2. filtered 10%
o 4 ——— Pythia Ztautau Fast x 100, 2. filtered E
- 10 — J1+J2+43, 2. filtered E
& =~ — b - -‘L’E* +
5 i | O 3, 2. fiitered L m_tl_*_ + "
> 10°E T 14
°© 7 E 10 M b |
T— 1 1 1 | 1 1 1 | 1 | 1 1 1 | 1 1
102 0 2000 4000 6000 8000 10000 12000
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10 B o
1= . T 2140001 D D S Fov oo
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107 £ 120001 — =
3 1111 | 111 1 | | | 3 :
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