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Motivation & Purpose
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Used samples

« Data
o Data of 4.8 flb!is used

« Signal sample

o ggF:
gg—H(130GeV)—Z7— 4l (I=e,u,t), PowHeg, 5.8%9fb

« BGsample
o [bb sample :
bbb + jets, Z->Il (m(ll)>30GeV) (I=e,u), Alpgen, 24pb
o [LIsample:
L7—4| (I=e,u,x), PYTHIA , 0.058 pb

o fttbar:
ttbar, MC@NLO, 164.57 pb



Pull & x?/NDF distribution
« Vertex @ fit IZHDNDEED error®iFlin iIE L < N TW B 2R

— Pull ((rec_par - truth_par)/rec_par_err) will follow to (0,1)Gaussian
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Optimization of x?/NDF Cut

- WIEDOHN: acceptanceZ 4

—Fit quality (X 2/NDF )cut #® significanced i KIZi85 k5 IZ
optimize (Zbb, ZZ, Signal (H=130GeV) are used )

. Significance (S)i%125~135GeVORITH 4L
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Both typel &2 cut’s max S point is at x>/NDF cut =2.6
(this plot is using type2)
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4 u Selection Cut flow

« ¥ L cut Tl Isolation cut #E<. dOcutZHEs:
o Typel: apply loose isolation cut (x2 from official) to 4 u
o Type2: apply 1) ‘sisolation cut to only 2 us of secondary Z

: p* Z/v u
« Applied cuts o r
Z / -
BEA7 > JiikCut flow p H o " __an
N mu > =4 (Pt>7GeV, Eta<2.7) /Z . b \
Opposite charge + (21 Et>20GeV x2) ‘I-?.. | | .
Closest to Z mass = Primary Z ';‘IJ' Quality cut is applied after

isolation cuts (loose type)
| Primary Z -Zmass| <15 GeV

15< Secondary Z <115 GeV Loose Typel [ Loose type2

Track Isolation(2Pt,/Pt) <0.15 Track Isolation <0.3 Track Isolation <0.3 for
for 4us for 4us Secondary Z ‘s us
Calorimeter Isolation(ZEt,/Et) <0.3 Calorimeter Isolation <0.6 Calorimeter Isolation <0.6 for
for 4us for 4us ’ Secondary Z’s us
1d01/sig d0 <3.5 (mu) Removed (it doesn’t need because of vertex Fit)

No kinFit Vertex Fit & x2/NDF (H vertex) Cut



Mass(4u) distribution of MC

Standard Loose type 1 Loose type 2
| H130_M4I Mass distriburion HZZ4mu | | H130_M4I Mass distriburion HZZ4mu | [ H130_M4l Mass distriburion HZZ4mu_ |
2 % > % > 2
g 1'85_ MC Simulation g 1'85_ MC Simulation g MC Simulation
o E H->2Z"->4y\s=7TeV & 1.6 H->2Z">4u\s=7TeV S H->ZZ"->4u\s=7TeV
1.4 | 1.4 | 3 Oz
195 Il :zob 120 Il :zob Il :zbb
r I :ttbar r I :ttbar I :ttbar
1= :zz 1= :zz 1 :zz
0.8 [ :H130 Signal 0.8 [ :H130 Signal [ :H130 Signal
0.6 0.6
0.4;— 0.4;—
0.2;— 0.2;
‘PO_ 120 140 160 180 200 220 240 260 ‘PO_ 120 140 160 180 200 220 240 260 POO 120 140 160 180 200 220 240 260
Mass [GeV] Mass [GeV] Mass [GeV]
Signif :1.052 Signif :1.058 Signif :1.060
(optimized) (optimized)
nSignal: 0.799 ,, hdignal: 0.807 nSignal: 0.811
nBG :0.362 nBG :0.367 nBG :0.368

Significance, nSig, nBG are calculated between 125~135 GeV



x*>/NDF distribution including Data

Standard

| H130_M4I ChiovNDF distribution HZZ4mu |

Loose type 1

| H130_M4I ChiovNDF distribution HZZ4mu |
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Loose type 2

H130_M41 ChiovNDF distribution HZZ4mu |

event/0.1bin

I Chi2/NDF

I ATLA S Work in progress
| Hozz">ap [Lat=a.8rb"
\s=7TeV

Standard (after dO cut)
Typel (after chi cut)
Type2 (after chi cut)

Maximum significance point

26 0.8756 +/- 0.022

25 0.8934 +/- 0.022

30 0.8972 +/- 0.023
9

19.73
19.39
19.59

+/- 0.12
+/-0.12
+/-0.13



Mass(4u) distribution including data (4.8fb!)

Standard Cut d Mass distribution
| H130_M4I Mass distriburion HZZ4mu |

> S
9‘:4_5:_ ATLAS work in progress
= E
c C *
S 4c *  H->zZ )->4u,JLdt=4.8fb'1
3.5 \s=7TeV + RD )
3E mE Total Candidate Number:
25E = - Standard : 26
E - ZZ .
25_ ¢ [ :H130 Signal Typel 125
1.5 Type2 : 30
1;—. 4 0600 SO O * L * -
0.5
900 200 300 200 5000600
Mass [GeV]



Summary & Plan

»  H—=ZI—4u channelZfi-> T, BHFEOHE LY acceptance?
EIFBEHT. 29D loose isolationZ#H. Impact parameter
Dcut ZHERR,

BG&¥% &3 7-8IZ vertex fitdd quality( X 2/NDF) ZHH\ /.

 Significance TcutdDfiizoptimize. type2 ® loose cut TlX
Higgs candidate D% & #ahn

. 5% loose isolation. 4e X 2e2 p Dchannel TOR) IR L
Zik 9



Back up
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Backgrounds of H—ZZ(*)—41 Channel

« /+bb Background:
o LMBH2D, b6 2 D0 lepton

o b i¥Bcmiiih TleptoniZsemileptonic decay
— %9 vertex »HD lepton

o b 5D leptontXHXIIZIEU Pt

« ftbar Background:
o 1AW b iThibE

o W lepton &neutrinolZ. bAs semileptonic
—ttbard i U T, 4 DDlepton

« // Background:

o HZEMNMIIT2DODIZ g AAAs Z
—decaydsignal &4 < —#b. XBIA [ HE

(imreducible) A Z
o I—bb orcc OBEEIE Zbb LIHkE

Standard Model Production
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Remained event number of MC

- Cut type | Before isolation

1812

5582

40949

322

1699
1774
1783
427
895
1193
39171
40169
40324
2
10
47

14

1676
1714
1722
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38226
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0
0
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