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Introduction

e We started to look at the first 5.8fb-! of the 2012 data.
e Fakes are estimated by fake factor method.
¢ Validation of control plots.

e Fake factor method 1s extrapolated from fakable control region.
» E.F. 1s ratio that evaluated from Z+jets events.
* First I measured F.F. in 2012 data.
* | have used the default SMWZ NTUP.

E st.
Npig. = NTight+ LNT X I'.F.

N :
FF = Tight
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Objects deflmtlons

. 1) author is lor 3
. 2)Er>15GeV

3) medium++ 5
- 4)[n<1.37, 1.52< |n|<2.47
. 5) Ercone30/E1<0.14 '

. 1) staco tight
)| <2.5

. 3)pr > 10GeV ;
. 4) MCP Hits, |Zo| < 10mm
. 5) Ercone30/pr<0.14 '

. 6) prcone30/Er<0.13

. 6) prcone30/pr<0.13
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L.oose Electrons

. 1) author is lor 3

. 2) Er >15GeV,crack eta
3) Imedium++

. 4) Ercone30/E1<0.25

. 5)prcone30/Er<0.25

: 6) | Tight electron(signal)

L.oose Muons

. 1) No ID requirement

- 2)[<2.5

. 3)pr > 10GeV ;
. 4) MCP Hits, |Zo| < 10mm
. 5) No isolation requirement:
. 6)! Tight muon(signal)
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¢ Require exactly one Z boson event with no additional W/Z.

e Z:|mz-mrr| < 15GeV
e W:mrt>30GeV
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Fake Factor
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e Fake factor was evaluated an average of two factors.
» Systematics uncertainty 1s mainly stat. and sample dependence.
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SS Control Plots
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¢ Electron pr distribution after SS events cut.

e ce channel
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SS Control Plots
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e Electron pT distribution after 1% jet pr > 40 GeV.

e ce channel
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SS Control Plots
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e Muon pr distribution after SS events cut.

¢ nu channel
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SS Control Plots
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SS Control Plots
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SS Control Plots
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Categorization

. 1) Preselection, and exactly two leptons with OS and veto:
. tau leptons . © Ojet(epn only)

. 2) 30<mr.<75(100) for SF(DF) and pr"!+ pr'* >35GeV i 2)30<mr <100,
. 3) At least 1 jet with pr>40GeV (JVF|>0.5if [n|<2.4) i  pill+ pl2>35

. 4)MET > 40(20)GeV for SF(DF) . 3)No jet with pr |
. 5)0.1<X12<1.0 L >40GeV '
: 6)0.5 <A@ <2.5 L 4)AgLL > 2.5

. 2jet VBF i 2jet VH ljet

- Dpr?>25GeV i T)excl. VBF 7)excl. VBE,Bst :: 7)excl. 2jet,Bst
. 8) Anyr > 3.0 - 8)pr' >130GeV i 8)pr?>25GeV | i 8)mmuy>225GeV !
9)my >400GeV i 9)b-tag veto ' 9) Anr < 2.0 2 9) b-tag veto
- 10)b-tag veto i - 10)30<myy < 160 & foeeeeiii
. 11)CIV i - 11)b-tag veto ;

- 12)Lep Centr. T OOOTTTTRMITTEELEEES :
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Objects deflmtlons

. 1) author is lor 3
. 2)Er >15GeV

: 3) medium++ 5
- 4)[n<1.37, 1.52< |n|<2.47
. 5) Ercone30/E1<0.14 '
. 6) prcone30/Er<0.13

. 1) Anti kT 40 EMTopo
. 2)pr > 20GeV

)| <4.5 a
. 4)|JVF| > 0.5 (if n| <2.4)

. 1) staco tight
- 2)| <2.5

- 3)pr>10GeV ;
. 4) MCP Hits, |Zo| < 10mm
. 5) Ercone30/pr<0.14 '
6) prcone30/pr<0.13

. 1) author 1s lor 3

. 2)Er>20GeV

: 3)In| <25

i 4) JetBDTMedium is 1

. 5) EleBDTMedium id 0
. 6) muonVeto is 0
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Control Plots
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e [t mrr distribution after OS cut in ee.

o After this figure, apply Lt,mrL cut.
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Control Plots
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Control Plots

pLT 7+pLT "eu+ue 1j2012 ch (Cut0/8:after OS cut) Mil eu+ue 1j2012 ch (Cut0/8:after OS cut)
o 8 EI L L L L 1T T 1 L Ié > LI L L L L LI L L L L
% 10 S | _ ! ! -Q-datl.t .r|nH=125GeV > 8 1 07 E’ ! ! l_ ! ! Ldata ! |.mH=12|5GeVg§
£ 1 07 L ATLAS Work in progress Fake LI = « sF ATLAS Work in progress Fake T 3
g = 1 [ Diboson Z— ee = (2 1 O E NE 1 [ Diboson Z— ee E
L 1 06 L \'s = 8TeV, | Ldt = 5.8fb ]2 un [z- . qC) 5 = s =8TeV, | Ldt = 5.8fb []Z— un [z- 3
= H— tt— eu+ue [7)BG(stat@®syst) = - - VBF(x5) 3 S 1 O e H— tt— eu+ue [71BG(stat@syst) - - VBF(x5) -5
1 05 e = ggF(x5) WH(x5) = L E = ggF(x5) WH(x5) E
g ZH(x5) ] 10%F ZH(x5) _
4 = 3
10 E E C 3
3f | 10°¢ E
10°F E o E -
10°F : 107 \ =
1 O ;E ' 1 O E; —-‘I | N -;-I-:l_-'l ]
e | 1 el E
10'“5 i 107F i X E
1 0-2 L1 1 0-2 hrh i
(5 1.6 LI (5 1.6 _III _________ ._I ______ I_“I“_I ______ I___I___I ______ I _I___I_ II I_ ] II F1 19 T4 1 I I 1. I I__
- o B RN T RBN R B RN
> | VPN = YOI A DDE I SO W5 K X )
0. 7
|<T: oF |<T: 08F . [V [ [T [ [ [ [ [
D . D 0.4 L1 | |1 1| |1 1| |1 1| L1 | L1 | |1 1| |1 1| |1 1| |1 1|
0 50 100 150 200 250 (|3_OO 0O 20 40 60 80 100120140160180200
pr+p! Ml [GeV]

o Lr,myL distribution after OS cut in eutpe.

18 July2012 HSG4 leplep meeting 19



10°
10°
10*
10°
10°
10
;
10’

-2
6

Events/10GeV

DATA/BGS

o

e [epton pr distribution after Lt,mrr,1% jet pr cut in eu+pue channel.

18 July2012

P Lep1 eu+ue 12012 ch (Cut2/8:after 1stJetPt cut)

N L L Y O
1 07 E -@-data .mH=125GeV;

= ATLAS Work in progress Fake W 3
= » (] Diboson Z— ee 3
E \/g = 8TeV, Ldt = 58fb DZ_> uw DZ—) TT E
- H% TTT— eM-}-Me Z BG(Stat@SySt) - VBF(X5) =
E - ggF(x5) WH(x5) E
L ZH(x5) =

A AR

!_: i'-L :_J_LJ_ 1

_IIII|III -------- | -------- I““I -------- r_+_ll ------ [ ------ II

roooavks
T

ILI |

50 100 150 200

550 300

P, Lep1 [GeV]

Control Plots

P Lep2 eu+ue 1j2012 ch (Cut2/8:after 1stJetPt cut)

- - data [l m.=125GeV -
— ATLAS Work in progress Fake T B
- » ] Diboson Z— ee N
:— \FS = 8TeV, Ldt = 5.8fb []Z—uu [(]z—1r _:

C H— tt— eu+ue [7]BG(stat@syst) = - - VBF(x5) ]
- - ggF(x5) WH(x5) ]
- ZH(x5) N

ilJiJ iiJJJ JJJ_LJJ_

ISASENNNE *4 L 044 7
SRR T Y 2 M A S M A M R TR T IR A
50 100 150 200 250 300

P, Lep2 [GeV]

HSG4 leplep meeting



Control Plots
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Control Plots

¥, eu+ue 1j2012 ch (Cut0/8:after OS cut) ¥, eu+ue 1j2012 ch (Cut2/8:after 1stJetPt cut)
> 8 L L L L 1T T 1 1T T 1 > 7 L L L L 1T T 1 1T T 1
8 10 _E ! | | +datl1 .rl’n 125Gevé: 8 10 Er ! | | +datl1 .rl’n 1256‘.ev_§|
S 1 07 L ATLAS Work in progress Fake W 4 S 1 6L ATLAS Work in progress Fake W N
X = 1 [..] Diboson Z— ee 3 X O = 1 [..] Diboson Z— ee 3
1% 6 \s=28TeV, [Ldt=5.8fb . - 5 1% - \s=8TeV, [ Ldt =5.8fb -~ . 3
c 10° ¢ [ ]Z—un L ]Zz—1r - = 5 [ ]Z—un L ]z-
o) S H— tt— eu+ue [7]1BG(stat®syst) = - - VBF(x5) = s 10 E H— tt— eu+tue [Z1BG(stat@syst) - - VBF(x5) ~ F
kT 1 05 - .. ggF(x5) WHE) i A F -+ ggF(x5) WH(x5)
ZH(x5) 3 107 F ZH(x5) 3
10° E af f
3 : 107¢ E
10 E (02 :
3 =
10k E ;
(RIS | 1g
107k SERSE i 107
- B [ | | Y Y I | | N IS I | | . N I I J 17 J ] ' N - i
100 e S 07
(O] 1:4 =._'"'|""|""l"" 1 LI LA P U (O] 1:4 ]
e o o SN o o Chli -{— + ------------------------- @ 1o}
< T T ............................... ". AL < 4l
= 0.8 = 0.8
0 50 100 150 200 250 300 0 50 100 150 200 250 300
Zr [GeV] £, [GeV]

o E1™ss distribution in eu+pue channel.
 left: OS cut
 right: 1% jet pr cut

18 July2012 HSG4 leplep meeting



Control Plots
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Control Plots
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P, jet2 ee+eu+uu 1j2012 ch (Cut0/8:after OS cut)

Control Plots
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Control Plots

n jet2 ee+eu+un 1j2012 ch (Cut0/8:after OS cut) n jet2 ee+eu+un 1j2012 ch (Cut2/8:after 1stJetPt cut)
%OOO [T T T1 | T T | T T | T T | T T | T T | I I.I I |12I5IG IVI_ % [ T T TT | T T | T T | T T | T T | T T | I I.I I |12I5IG IVI ]
= B -@-dat my= ev e B -@-dat m,= eV 7
S - ATLAS Work in progress F:fe LI ] S ATLAS Work in progress F:fe T ]
> i 1 [..] Diboson Z— ee ] I%500 — 1 [..] Diboson Z— ee —
é—bOOO | \/g = 8TeV, | Ldt = 5.8fb []Z— uu [z-1t ] i \/g = 8TeV, | Ldt = 5.8fb []Z— uu [z- ]
- H— tt—"ee+eutuu [7]1BG(stat®syst) - - - VBF(x5) - i H— tt—"ee+eutuun [7]1BG(stat®syst) = - - VBF(x5) i
B = ggF(x5) WH(x5) N | = ggF(x5) WH(x5) |
i ZH(x5) ] 2000 = ZH(x5) -
15000 < ] B i
i J. o 1 1500 -
10000F o* - : :
: : s 1 1000F .

9
i bl B8 b i C i
2000 N 500 ]

—

=)
¢
¢
)

—

(5 1.4 .................................................................................................................. (5 1.4_ .................................................................................................................
D) {0 koo mm e et m 45 *;.+ ---------------- -+
| o i A A A A Y i Giae S SRt A s AR S
<DE 82 S R AN AR AR A B <DE 82 S R AN AR AR A B

4 3 2 1 0 1 2 3 4 3 2 1 0 1 2 3 4
n jet2 mn jet2

1N

e 2nd jet n distribution
 left: OS cut
* right: 15jet pr

18 July2012 HSG4 leplep meeting 27



Control Plots
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Control Plots
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e AprL distribution after OS(ep+pue Ojet) and collinear(except Ojet)
cut.
» Left(right): Ojet(1jet, Bst, VBF,VH)
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