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'‘Discovery' channel at Tevatron

Signature but only in the bulk region (2body)
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CROSS SECTIONS

(30fb2)

|\INLO

L M9 signal 3700
LM 9bkg 31C¢
ZZ 4800
ZW 510
2.6 1(¢
3.0 10°
6.0 10°
4.0 108
1.2 107
1.2 108

LO PYTHIA 6.225 +] SASUGRA 7.69 (TopRex for tthar W) Sevgeiator ‘_’rfe'ec“ons:
PDF: CTEQS!I T LEN

NLO: MCNLO, Prospino
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DATA SAMPLES

A CCESS: No major problems
> DST ORCA 8 7 3 viaCRAB (~10°% ev) In total ~5000 PC hours

> FAMOS 1 3 2 viaGRID (~7 10°ev) in ~14 days
> |ocal production (Karlsruhe) FAMOS& DST ~106°

GRID DST FAMOS
jmO3_TTbar_leptonic ttbar _toprex_ 2l
jm0O3b_Zjets20 ...1100 zjets 20...1000
jm03b_WWjets leptonic Wwij ets
jmO3b_Wjets 30 ...1000 wt_toprex
hg03 DY 2mu_shat80 DY 2l
jm0O3b_ZWijets leptonic Im9bkg
jm03_qcd 30 ...1000 susyscan

gcd 30 ...1000
L ocal DST Wjets_20..1000
Im9_3l

ZW

77

L arge data samples are produced and analyzed
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CMS FRAMEWORK
>DST : OSCAR 3.6.0 + ORCA 8.7.3 BSame analyzisfor FAMOS and ORCA
>FAST : FAMOS 1.3.2 custom compact Tree (<2Mb/ev)

Low Luminosity PU

ORCA FAMOS
TRIGGER LI, HLT L1, HLT emulator

MUONS GlobalMuobReconstructor (L3MuonReconstructor)
Isolation Mul soByTrackerPt(1.5)
MulsoByCaloEt(5.) R<0.3
ELECTRONS ElectronCandidate
| sol ation no tracks Pt>1.5GeV R<0.3
HOE<0.1 0.9< E/P<15 1/E-1/P>0.02
ElectronLiklihood>0.65
| terativeCone(R=0.5)
Ecal PlusH cal Towerl nput
Calibration GammaJet
METfromEcal PlusH cal Tower METfromCaloTower
L eptonCorrection no corrections(only W)
Tower Correction
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TRIGGER

Trigger: L1 streamsbefore selection

bit item  thr, GeV(LL HL) (only generator |preselection )
0 u 1420 . L1 all

Lo S 1 B MO all
2 dy(@l) 29 3#A B bhg: 2w
34 2e/2y 17 19 ' B bkg: SUSY

. bkg: tthar
5 p+elyisol 515 7,17 B bkg: =

20,21 H+Cj ,fj 530 14,40 | bkg: Zj
22 U+t 525 12,30 bakig: ]
23 W+tMET 545 16,80 o
24,25 ely+qj fj 21,45 25,52

26 ely+t 14,52 25,52
27 ey+MET 21,74 25,150

10, 13,16 1,2,3t 86,59,40 101,67,70 0 T BT 75 30
30 T+MET 35.40/60.60 U 2U e2e2epe MET M MTUMET eteMET tMET

HLT wm Offline selected sample

thr(LL HL), GeV 4 exclusve Llrelativerates . R T—

26 3l o T%: 204X 200 2e(isol)+x HEEE 2m ¢

145 169 | © 200 pte$X  18% 2e(all)+x M 2e ¢

218 218 . o 18% pHTHX 149 erprx —— =m *ltagged

19 31 ;o . Ze +l tagged
P 8% p+M ET+X 10% Tt H +X

7 10 9% MET+r+X 6% e+rTi+X

TR TR PO o U L“HJL!%M% ’!
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| solated leptons:
2 OSSF PTu>5 GeV/c Pte>17GeV/c n<2.4
M, <75GeV out of Z peak

PT3u>5 GeV/c Pte>5 GeV/c
(cant be very low dueto Zjets)

ET>20 GeV (lowest possible) n<2.4

(keep cut as low as possible)
also usejets ET>10 GeV and n<4

I LM =0

MET>15 GeV Tbkgow

[ 1bkg Slav

(not very effective in No Jets events!) & ] e

hikgj - =
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SELECTION EVOLUTION

Minv=z

400

439
253

43
32
1

6
69

Zjets, DY needsmore statistics and preselection.
-> Dont consder Zjetsand DY further at that moment.
QCD,Wj only low limits can be set.
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INVARIANT MASS
OSSF invariant masswith cuts sdection ithout Zjetsand DY

high Pt combination for LM9

[rvin oanse, +| S gnificance estimator
““':E Fopr c12s=6.0 Bitioukov, Krasnikov, Nikitenko et al : scpf.f
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B G R e

e S_c12=2 (V(ns+nb)- v nb) *
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Neural Networ k

Neurobayes® package available from <phi-t> at Karlsruhe
(used at CDF)
NN selector for trileptons

NN selector for trileptons

Steps: Parametersused in training :

> use data after cutsselection totrain > Njets before selection (ET>10 GeV,n<4)
Network for each background > highets jet ET before selection
separatly (ttbar, zw,zz..). > highest jet n  before selection

> passthe salected with cuts data > Minv (OSSF highest Pt pair)

through different networks > ulsy
> Heff=MET+2_Pt |eptons

Z'.m”!ta.mus'y LElg QuipLL eseE! > Assym=Pt1-Pt2/Pt1+Pt2 OSSF leptons
ISCriminant > Pt3 of third lepton

Difficulties:
- Small gatisticsfor training ->use relaxed cuts
sengtivity to the uncertanities (MC and reconstruction)
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SELECTION with NN

NN training outputs Par ameter s significance order:

ttbar: jetETR,J&etETA, Nj, Ass, Minv
zZW.  jetET, Minv, MET ,AssMeff
ZZ. Meff, jetET,Ass, Pt3

. JetETR, JetETA, Nj, Ass, Minv
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A litle improvement in significance values
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PDF reweighting: Use LHPDF 4.1.1
Qscale M2~xxs (t,Z,W,X) ,X~p, 41 subsets

assgn for each event the weight : cteq6l.LHgrid
W = PDF(pid1, pid2, x1,x2, Q)/ PDF _ (pidl, pid2, x1,x2, Q)

ere pid= quarksor gluon idin hard process
Calculate for each PDF subset :
> Nevtot=>2W, Nev selected

| hea_Im33| | —
- Eiliries a1

=1E[ _ . . =20n

I 18

Uncertanities on Nev

]J Cross section (3l) . : Nevents after
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M SUGRA discovery reach

Trllepton SlgnlflcanceS cl2st  with cuts +NN selection
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Trilepton MSUGRA signal has been considered for the mSUGRA plane
together with 'all' relevant backgrounds.

Most of the backgrounds (zw,zzttbar..) are under control.
But thelarge Zjetsand DY require an additional consideration.

Thesgnificancefor 30 fb1 dependsupon m__andfor LM9S c12=8.5.

The5o region islimited by m <220 (Zpeak)

CTEQG6I PDF uncertanitieson the N signal and bkg events are

below 2%.
The reconstruction uncertanities are much more important.
For.ex. energy scale accuracy (~10%) leads to dNbkg~ 40%.
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