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Motivation

Probe of the EWK Symmetry Breaking mechanism
SM tests
Indirect searches for New Physics (NP)

(cross sections, kinematic distributions, gauge boson couplings)
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Important background to Top, Higgs, SUSY % 10 N ggﬁgﬂ
Good understanding is highly valuable <IN sl
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Proving ground for analysis techniques (MVA) ol
and statistical treatment used in the Tevatron
Higgs searches 002 04 06 08 1
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Same final states,
- similar challenges
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Dibosons
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For SM tests, and H>WW : ‘ : :
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Dibosons

To understand VH Production: e _Observation of Bosons at Hadron Colliders
lepton+jets final states ' : : ' :
10°e W v (_?_ﬁserved
iz | - Theor
(I =ely) + jets = 10t l_ﬂé ay
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- large background from jets S oy CERN W &
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Benchmarks

- WW+WZ—lvjj as a benchmark
First evidence of the dijet mass

- WZ—lvjj as a benchmark
For WH, ZH (WZ—Ivbb)

resonance from WW+WZ
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o(WW + WZ) =20.2+4.6pb

SM@NLO : 6(WW + WZ) =16.1+0.9 pb

SM@NLO: (I = e+p)
owwXBR(W—Ilv;W—ijj) = 3.5 pb
OwzXBR(W—lv;Z—jj) = 0.6 pb

Components of the WH/ZH searches:
b-tagging, event selection,
multivariate analysis, statistical
treatment, systematic uncertainties,
background modeling

O, *BR(W—IVv;Z—bb) ~ 40,,,*BR(W—Iv;H@115—bb)



Event Selection, Signal and Background

Data: 4.3 fb-! of Run lib Data
Trigger Selection: electron(+jets) and inclusive trigger (muon)

Electron:
pr2 15 GeV, |n|per < 1.1

Muon :

pr =20 GeV, |n|peT < 1.6,

AR it >0.5

Global

MET = 20 GeV, M; 240 -0.5-MET
M; (uv) <200 GeV, |PV,| <60 cm

Jets (2 or 3 jet bin):

Minimum 2 vertex confirmed jets
prletlJet2 > 20 GeV, |n|per < 2.5

» calibrated jets (data and MC)
 Resolution calibration in MC
correction to jet/Z p; imbalance and
energy resolution due to the different
quark/gluon sample composition

»

Events
Data 100 k
W/Z+l.ight f. 70k
W/Z +Heavy f. 10 k
Top 3 k
Multijet 13 k
Diboson 3.2k

Event Source

Generator o(SM) / o(WW) oww)=11.7pb
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data/MC Comparison

Muon channel, 2 jet bin, normalized with a scale factor to match the data (MCx1.04)
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b-tagging

To separate bb-decays we use a Neural Network b-tagging algorithm

NN b-tag output: > L6 for two leading jets (12 identification points)
< L6 or non-taggable: 0-tag bin

-4 Data
MUON  |mpiboson muon
[ W+p
Il W+hf
Oz+p
[CZ#nf
ETop
] Multijet

2 4 6 3 10 12 — 4 6 g

10 12
NN output jet, NN output jet,
-+ Data
electron |moiboson electron
=W+

Il W+hf
[1Z+lp
[ Z+hf
ETop
[ Multijet

T 4 6 8 10 R 2 4 6 8 10 12
NN output jet, NN output jet,

NN b-tag output as an input to a MVA (Random Forest)



Multivariate Analysis w

Random Forest (RF)

Input: 15 well described variables to separate signal from background (including min.
and max. of b-tag NN output, cf backup slides)

 0-tag: trained with all dibosons as signal
 1-tag: trained with WZ+ZZ as signal
« 2-tag: trained with WZ+ZZ as signal

o OO0 DG 43w Em 2jet Otag ~+- Data % 16005 DO 43 fb'  EM 2jet ltag ~4- Data % 4505_ DO 4.3 " EM 2jet 2tag —4- Data
< 2500F Wy S E v S 400 WY
2 I W/z+LP 2 14005_ M wzsp | £ 350F [ wrz+Lp
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200 50
0" o b b b b b B0 0_ o b b b b b 105 0.u.I....I....I....I....I....I......
0 01 02 03 04 05 06 07 08 09 1 0 01 02 03 04 05 06 07 08 09 1 0 01 02 03 04 05 06 07 08 09 |1
post_fit Classifier Output post_fit Classifier Output post_ﬁt Classifier Output
8 18005_ DO 4.3 fb" MU 2jet Otag - Data 3 o D@ 4.3 ' MU 2et ltag —+-Data % DO 43" MU 2jet 2tag ~+- Data
S 1600 vy S 1200F Bl wv S BoE I wv
2 14001 I wrz+Lp %' LoooE [ wrz+Lp % 300;- [ wrz+Lp
E 1200 L Wiz+HF o I w/z+HF 2 sob 0 w/z+HF
1000 B Top ' go0F I Top = E I Top
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s00F- C 150F
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200 200~ 50
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Classifier Output

Classifier Output

Classifier Output

after a combined fit to data over all jet/tag sub-channels
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Total Diboson cross section

Obtained from the fit to the Dijet Mass Distributions or to the Random Forest output,
minimizing a »? function with respect to variations in the systematic uncertainties

(simultaneous fit of the electron and muon distributions in the 0, 1, and 2-tag sub-channels, and 2- and 3- jet bins)

* W+jets and diboson (WW+WZ) normalizations are free parameters

Electron channel Muon channel

Diboson signal 1725 + 84 1465 + 67
W/Z+light-flavor jets 37200 + 1000 33520 £ 710 1600 DO 43 b 4 Data_ Bkad
W/Z+heavy-flavor jets 5370 + 610 4850 + 490 1400 N — Bked+1sd.
tt + single top 1750 + 130 1214 £ 86 12000 WY
Multijet 10600 + 1000 1980 + 380 1000
Total predicted 56700 + 720 43030 + 620  gooE
Data 56698 43044 600 -
ZZ contribution to VV ~ 1.5% 400

Measured a(WV) [ph] 2085_
RF Output 1.6 + 1.4 (stat) 757 (syst) 200E P(2) = 0.484
Dijt Mass 183 £ 15 (stat) T3 (wst)] 305015010200

Dijet Mass

SM@NLO o(WW+WZ)=16.1+0.9 pb
10



Total Diboson cross section w

Obtained from the fit to the Dijet Mass Distributions or to the Random Forest output,
minimizing a »? function with respect to variations in the systematic uncertainties

(simultaneous fit of the electron and muon distributions in the 0, 1, and 2-tag sub-channels, and 2- and 3- jet bins)

* W+jets and diboson (WW+WZ) normalizations are free parameters

Electron channel Muon channel

Diboson signal 1725 + 84 1465 + 67
W/Z+light-flavor jets 37200 + 1000 33520 + 710 v - I
c  [po43m 4~ Data - Bked
W/Z-+heavy-flavor jets 5370 + 610 4850 + 490 = | oof. D7  Bked il
tt + single top 1750 + 130 1214 £ 86 N WY
Multijet 10600 + 1000 1980 + 380 5 -
_ S 1000[
Total predicted 56700 £ 720 43030 £+ 620 = -
Data H6698 43044 L
500F-
Measured o(WV) [ph)] 0m
RF Output 10.6 + 1.4 (stat) 75 (syst) = r—TﬁI
. 3.5 SS00E b e e e e b b b
Dijet Mass 18.3 £ 1.5 (stat) Ty3 (syst) 0 0.0 0203 04 05 06 0.7 08 09 1

Classifier Output

SM@NLO o(WW+WZ)=16.1+0.9 pb
11



Significance

0. (WW +WZ) =19.6 +32-30 pb = significance : 7.90 (expected : 5.90)

o, (WW +WZ)=18.3.38-36 pb= significance :5.60 (expected:4.60)

m;f 4% \ \ Theory Prediction /
3 ‘SE \ — Random Forest Fit /
“ ;5 \ — Dijet Mass Fit
Significance gain from the , Si \ \
Multi Variate Approach: "25 \ \ AV
0 = \
2% .55 \\ \\ ///
IF
0 SE \ \ //
“E A /
O_IIIIIIIIIIIylllllllllll
12 14 16 18 20 22 24 26
Cross Section (pb)
Sl'gniﬁ'cance: My? = —2|H(L(E)(§g’%ke)k)J =‘XZ(D;S+B,GK)—X2(D;B,9k)‘

D: data or background-only
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Events /0.0417

LiVIGLILD [ LW WG Y )

WW & WZ cross sections

From the fit to data of the Random Forest output (or the Dijet Mass Distributions),
minimizing a »? function with respect to variations in the systematic uncertainties

(simultaneous fit of the electron and muon distributions in the 0, 1, and 2-tag sub-channels, and 2- and 3- jet bins)

9000F D@ 43 fb", 0 b-tags  —+ Data < 6000F DO 4.3 b, 1 b-tag —+ Data s Y00 DG 43" 2b-tags  — Data
8000F CIWZ g . CIWZ — 1200 CIWZ
g mWW S 5000E mWW S mWW
7000E mEw/Z+Lp | 2 - - EW/Z+LP | 3 1000 B W/Z+LP
6000F- EW/Z+HF | 2 40000 [ M W/Z+HF | £ [ W/Z+HF
E I Top = . ____ Il Top o Il Top
5000F ] Multijets L 3000F- |:| Mulmets ;_E L 1 Multijets
4000F & Uncert. = - 2 Uncert.
3000E 2000F
2000E 3
1000F 1000E
) 0.1 02 03040506070800 1 B 0102030405060.7 1 01020304 05060.708 09 1
RF Output RF Output RF Output
gooE D@ 43 o 0 b-tag X DpRBREC | = ED@43 b7 1b-tag FPgA B | S DO 43 fb, 2 b-tag = Data - Bked
] - 2 400k =1 2 W&r
500F OWZ o s CIWZ e
4[;@; a EUUE— )
300¢ =~ 200F =
2008 5 100F 5
100 2 s i
of of ===
-100¢ . P =0343 _100 . P(y?) = 0.661 | | P(y?)=0.235
0 00 150 200 350 300 050 100 150 200 250 300 50 100 150 200 250 300
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WW & WZ cross sections

From the fit to data of the Random Forest output (or the Dijet Mass Distributions),
minimizing a »? function with respect to variations in the systematic uncertainties

(simultaneous fit of the electron and muon distributions in the 0, 1, and 2-tag sub-channels, and 2- and 3- jet bins)

Taking W+jets, WW and WZ normalizations are free parameters:

—I— 2 303 —from-the-RF-fit Y _ Standiird Modgl
O (WW) — !_:, g pLi = - D@4.31b ® Measyrement
RF E 55 u —— 68% Contour
. S L ——95% Contour
‘ 4.1 o - ]
0..(WZ)= 3.3 755 pb zw——"
. o - — \
> S
, S s S I
SM@NLO o(WW) =11.7+0.8pb = , —% )
SM@NLO o(WZ) =3.5+£0.3pb st
O_IHZI |4-| 6 ISIHIUHIIQHIMI
Constraining WW WZ Cross Section (pb)

WW fixed (WZ) 6 5 _|_ 3 1 pb

observed significance: 2.20 (expected: 1.20)
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Summary

« D@ analyzed lvjj final states (e,u) using 4.3 fb-! of Runllb data

» Kinematic distributions in good agreement with the SM predictions

* Measured WW+WZ cross section in agreement with the SM, using similar
techniques as in the Higgs WH analyis =>yields 7.90 observed significance

 Extraction of the WZ signal (2.2 o observed)

. o) 10: ‘:' Standard Modegl
& - - D@43 b ® Meastrement
k5 - —— 68% Contour
Cross WW WW+W | WW part g L — 95% Gontour
Sections Z 7 o
N N S F I
Ivlv [pb] | Ivjj [pb] | Ivjj [pb] © sk o T
N = 15:\\_\‘“‘“‘“”"%- _____ D N
. 43/ | 121+1.8 | 18.1 £ 4.1 = N .4 S )
w 1.1/fb 11.5+2.2 |20.2+4.6 -
SE from the RF fit
19-6"‘32-30 15-9 +37-32 L ! ! | AR N N N N M NN NN N N |
0 2 4 6 8 10 12 14

WZ Cross Section (pb)
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Backup Slides w
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Additional MC Corrections w

ALPGEN jet n Reweighting
Correction to W/Z+jets MC samples [shape ~ (data-QCD-nonVjets)/Vjets]

Before correction
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Backup: RF Input Variables (1)

Events / (5 GeV)

post-fit
16000 -
= [Do4sm’ ~+ Duna = [Dpo43m’ + Duta Z L DO43fb - Daa
g 10° B wv g 105 | RAY Ol40‘00j ; B wv
S Ewzsp | 8 I W/Z+LP 2 12000 I w/zZ+Lp
c EW/Z:HF | & EWZHF | - [ W/Z+HF
I Top 10'= I Top = 10000 B Top
10*E [ Multijets E ] Multijets > E ] Multijets
= - B = 8000[
e %2 Syst. Uncert, e Syst. Uncert - Syst. Uncert,
i 10 60001
10° N 4000/
c 107 B
C E 2000F
‘ = ‘ : 1 1 | L L L | 1 1 1
0 12 0 _ 12 Y20 40 60 80 100 120 140
Max b-tag Value Min b-tag Value p, (1) [GeV]
~45000= - — F -
~ F DO 43! — Data = - DO 4.3 1! —+ Data 18000 D 4.3 fh! —+ Data
812000~ "~ hAG 340000 mwy S16000E .. A%
v - EIwz+LP | v35000E [ W/Z+LP 1 4000F- I wiZ+LpP
3 10000 Ewzawr | S F B W/Z+HF | B I W/Z+HF
= 80(}0; - Top = E - Top = 12000; - Top
é’ - - g/[u]tijgts [_%’25000 = ] ISVIultij[jts ,_%1 0000E- ] ISv[ultijSts
C %% Syst. L = 222 Syst. Uncert. C 7 Syst. Uncert
6000 8 Syst. Uncer 200001~ &8 Sy 8000F- y
4000:_ 15000 ;— 6000 ;_
r 10000 4000
20001 50001~ 2000/
[, (e =" S T I Eo
%720 40 760 T80 100 120 140 160 180 20 20" 40 60 80 100 120 14D %20 100 120 140
pT(Jetl) [GeV] pT(Jetz) [GeV] E, [GeV]
6000F- DO 4.3 fb! —+ Data 12000 D@ 4.3 b —+- Data - E D@43 b! — Data
c B wv 8 - Y 8 9000 E WY
5000F- B W/Z+LP | 210000~ EIW/Z+LP | ¢ 8000= I W/Z+LP
- I W/Z+HF | B EW/Z+HF | < 70002 I W/Z+HF
4000E- I Top = 8000— B Top E 6000 = B Top
- . ] - [ E ..
B [ ] Multijets > B [ ] Multijets [ g [ Mullijets
3000 # Syst. Uncert. - 6000— Syst. Uncert /= 50005_ %2 Syst. Uncert.
. B 4000
2000F- 40001~ 3000
1000f 20001 2000=
= B 1000
C PRI T T T N T S = I TR B R === l baialalalel E.
% 150 200 250 30 20 40 60 80 100 120 140 160 180 20 % 200 250 300

M, [GeV] MY [GeV] H, [GeV[18



Backup: RF Input Variables (Il)

post-fit
S g 43 ~Dua |5 P Doa3in +Ditn | Ye000f DO 43 b —~—Duta
3 C WY & 8000F KAl = E Wy
100001 EEW/ZiP | & 70005 I w/z+Lp | £14000 [ wW/z+LP
~ L I W/Z+HF P 3 [ W/Z+HF 512000: I W/Z+HF
2 80001 I Top = 6000F I Top - I Top
E - [ IMulijers | 2 5000F- [ Multijets | 10000 [ Multijets
60001 - -
: 4000F- Syst. Uncert, 8000: %222 Syst. Uncert
4000 3000F- 6000
- 2000F 4000F
20001 1000F- 2000
e e b 7T & Lo Lo Lo T o b O L L totalotatatetel )
10 20 30 40 50 60 70 80 90 10 Y1020 50 40 50 60 70 80 90 10 % 2 3 4 5 6 7 8 9 10
pRe(DijetJet )" "™ [GeV] pri(Dijet.Jet ) [GeV] Ky
Do 4z m! — Data T 4000L D 4.3 ! ; Data S 45005 DO 4.3 b
S25000F I W/ZLp P = I W/ZLP | 3 - mwv
§20000 - I W/Z+HF 5 3 B W/Z+HF § 35005 mmw/z1p
3 - Bl Top 3 = B Top m 3000F- [ W/Z+HF
B [ | Multijets ; [ ] Multijets 25005 Il Top
15000; #z Syst. Uncert. E == Syst. Uncert = [ |Multijets
: 2000;_ #z Syst. Uncert
10000~ 1500
50001 1000
u 5001
thlidéiidé‘_d4 _(}Iz (I) 02 04 06 08 1 O \Illl\ \ll\ \llll‘ \II‘ \Illl\ \ll\ L 11 H : =|
8 0.6 -04 -0. 2 04 06 0. 21 -08 -06 -04 02 0 02 04 06 08 1 % 1

cos(L(Dijet,Jetl)) cos(L(WY Jet ))Dijet Frame
)
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Modeling of SM processes

Runllb1 MC

Standard MC Corrections
(to account for differences from data)

» Reconstruction and Identification efficiencies of leptons/jets
* Trigger selection

 Z boson p; modeling (njet-dependent)

* W boson p; modeling (inclusive)

« Luminosity reweighting, beam z-position reweighting

NNLO
NNLO

Multijet Background
(jet misidentified as a lepton)

 Estimated from (multijet enriched) data
Muon channel: Reverse muon isolation cuts
Electron channel: Loose electron quality criteria

* Corrected for contributions already accounted
for by MC
» Normalization: template fit of M{(W—lv)

20



Additional MC Corrections

Inclusive Muon Trigger Modeling

* Inclusive trigger gives ~50% increase in statistics on Single Muon OR
(additional data collected by jet triggers mainly)

« Modeling: bootstrap from SMOR parameterized in HT (p{'+p?)

 Correction: data driven, as a function of HT

glnclusive — SSMOR + SJETS (Correct|on) (max JETS < 1_£SMOR)

data data
EJETS _ {Nlnclusive - QCDInclusive - NSMOR — QCDSMOR ]

MC
NInclusive

c 0.5F g 0.5 : _
%450 MuoON, 2 jet bin %450 MuoN, 3+4 jet bin
5 0.4F S 04 - L
?‘10.35;— Eﬂb.as;— ey =
03F LL 0.3F e
0.25F L] l =t - 0.25F o
“E +T Il ll I R A e e /
0.2F 'FF]( 0.2 A1
0.155 - 0.15F
01 # 0.1F
0.05F- £JETS (correction) 0.05E £JETS (correction)
00— I I5|DI - Iﬂllﬂl I1é0l - I2'-1'0l - I2~'|‘~DI | Il_lﬁ_ﬂﬂ 00: | 'ﬁlcr' = '11110' = '1$u' - '230' = '2|50' — 300
HT
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Additional MC Corrections

Inclusive Muon Trigger Modeling

* Inclusive trigger gives ~50% increase in statistics on Single Muon OR
(additional data collected by jet triggers mainly)

« Modeling: bootstrap from SMOR parameterized in HT (p{'+p?)
 Correction: data driven, as a function of HT

glnclusive — SSMOR + SJETS (Correct|on) (max JETS < 1_£SMOR)

data data
EJETS _ {Nlnclusive - QCDInclusive - NSMOR — QCDSMOR ]

MC

Ninciusive

d1-1:""|""|""| """""" ] L L B O L L B L m

¢ F muon, 2 jet bin ¢ F muon, 3+4 jet bin :

= 1.05— ] =1.05— =

Eﬁ = EE' -

{ 1% E 7
[195; % 095: -1—-|—+I+I I I l !_I_{—I—!_—!_—-E
= Ik E T ]
oof .mJ,l.LJ.-LLiLLJrllerMl m Hm I 09E ‘|‘+ -
9 AT T - + .

— it
0.85 g - 0.85 Jﬁr 3
: 4
“'Bg_ ++ ginclusive _g 08 ginclusive E
0?5[] L1 |5|[|| L1 |1|:!_||:|| L1 |15[|| L1 IE[]OI L1 |25[]| L1 |3[_I[| ']TEH L1 |5|u| L1 |1':|.[|| L1 |15[]| L1 |2|:|||:]| L1 |2él]| L1 |3m:I
HT HT
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Additional MC Corrections () w

(1) Unclustered Energy (UE) Reweighting

« Sum of the energy deposits in EM, HAD, ICD not associated to a jet
* Overlaid MB, low p; objects (jets, muons) not accounted for in missing E;
 Correction to all MC samples [shape ~ (data-QCD)/MC]

1400 . clectron Derived for +10
1200 :+:+ " (fit systematics)
1000:_ ) 25 - p20 Uncls E re-w;lﬂzltfmg S
800 - b@FO re - po 1073 + 82.3
S correction 2f- # o188 - 0088
600 ¢ C p3 -0.05406 + 0.00098
: - p4 0.0003564 + 0.0000091
400— [ p5 -1.09e-06 = 3.88e-08
- 1.5¢
200 -
% 200 250 300 s H
1200 - . |
muon 0.5~ Derived after
1000} - My(W) > 55 GeV t
- e e v b oy e e by oy o W
o beFm‘r € % 50 100 150 200 250 300
cook ¢ correction Uncls E SCA

300
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Additional MC Corrections (Il) DD

(2) ALPGEN jet n Reweighting

Before corvection

§,. = 0550 njet) 8, = 1039 nijet1)

“electron

3500

2500

30005
2500 2000F
2000¢ 1500
1500 -
100" 1000E
500% 500F
ok e, .

3 0=
[T
S, = 0.950 n(jet2) -
3000Eelectron 2500F
2500F 20005
2000 .
- 1500F
1500 .
1000F 10001
5005 500
0:. Ll C
A JET?2 o ) i 2 o1
n n
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b-tagging

* To separate bb-decays we use NN b-tagging algorithm
 Taggable jets are good vertex confirmed jets (4,1, < Euc)

MC correction for each n, in different zp,, bins: £ )

(Z S _30)! ('30 <Z S 0)7 (O <Z S 30), (30 < Z) SFtaggabb(Z’n) Zdata—; SFnon-taggable(z’r]):

(zn 1-€40(zN)
Euc(Z:N)

1
1-&,.(z,n)

2.5

L ] z
E . 72 I ndf 2445719 - . ¥ I ndf 2175120
| = Taggability SF po 0.0724 + 0.0192 - =——Taggability SF PO 0.9989 £ 0.0034
C o pi -0.01554 = 0.03747 C o p1 -0.0002429 + 00052508
2 R—— p2 0.006293 £ 0.033222 2 —_— 1 p2 0.002222 + 0.008047
c C p3 0.05056 £ 0.04079 C G p3 0.0005628 + 0.0044919
C p4 0.01277 + 0.01598 B p4 -0.0009706 + 0.0042263
1 5‘_ 1] -0.01461+ 0.01025 1 5'_ p5 0.0001301 £ 0.0007834
=i pé 0.004651+ 0.003088 . \\ p6& 0.0001093 + 0.0005605
1__ 1_ ./
= T —.+
0.5 0.5 ( 0 0)
oL Ll Ll Ll ol v e L e L
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2-5_ T bility SF ¥ I ndf 17.781 20 2'5_ T bility SE ¥Z i ndf 26.95718
- = Taggability po 1.001+ 0,003 - = laggability po 0.9825 + 0.0230
C s p1 0.0011561+ 0.004947 C =" p1 0.02313 + 0.04061
2 +1 p2 -0.002525 + 0.007549 2 +1 p2 0.02164 + 0.03402
C o p3 0.0001352 + 0.0041447 C G p3 -0.02656 + 0.03718
- p4 0.001401+ 0.003904 - pd 0.01189+ 0.01717
1.5 [ ps 4.501e-05 + 6.873e-04 1.5 n p3 0.005778 + 0.006746
"~ pé -0.0001888 + 0.0004989 ) pé 0.002358 + 0.002726
1;\#— ‘,.—qé 1
0.5 ( 0 <3 O) 0.5
[} R P IR Ll ol .
-3 -2 0 2 -3 3
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Pre-fit data/MC Comparison
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Additional MC Corrections (ll)

(2) ALPGEN jet n Reweighting
 Correction to W/Z+jets MC samples [shape ~ (data-QCD-nonVjets)/Vjets]

n re-weighting: Jet1 n re-weighting: Jet2

2.5 T ndf 513721 2.5 ZTndf 5493121
- po 0.9483 + 0.0053 - po 0.9453 + 0.0055
N p1 0.07372 + 0.00345 - p1 0.07928 + 0.00318
2— p2 -0.1634 + 0.0145 2 p2 10.2203 £ 0.0136
- p3 -0.103 + 0.015 - p3 -0.1581+0.0139
1.5 +] 1.5 JF‘
u -+ -+ IR Ny
= 1=
0.5 Derived for +10 0.51 Derived for +10
C (fit systematics) - (fit systematics) |
0 3 2 1 0 1 2 3 0 -3 2 1 0 1 2 3
N n

Also derived for a(VV)x0 and o(VV)x2 (fit systematics)
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Additional MC Corrections (cont'd) QB3

e

(4) ALPGEN parton-jet p Matching Reweighting
* minimum p+ for jet clusters that are used for the MLM jet-parton matching procedure
* recommended: the generator level jet p; cut + 20% (or 5 GeV if larger)

(5) Diboson Modeling

» LO-to-NLO correction at the generator level using MC@NLO+Herwig
* 2D reweighting (p; VV - leading V) applied to WW and WZ events
» Systematic uncertainty is half the size of the correction

|. Each reweighting preserves the total normalization of the MC that is being
reweighted

ll. Two systematic uncertainties for each reweighting:

* From the fit uncertainty; vary the fit parameter that causes the most
change in shape, using the covariance matrix to change the other
parameters accordingly

 The uncertainty on the diboson cross section (0 and 2 x ag,), taken as
correlated between reweightings
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