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DESCHption of ZiHvvib anaIyS|s

User f Decision Trees

_D - ISlon tree studies
1nput variables
!'__ " — Cuts and binning

- e Plans
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7ZH-vVvbb Analysis* -

* Signal: 2 b-jets + MET
* Require:

— 2 or 3 taggable jets

— 1 or 2 tagged |ets

— MET > 40 GeV

— MET Significance > 5

— No Isolated leptons

— Multijet cut: A¢ (MET, MPT) < m/2
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. Two_tiers of DTs
s Separated by epoch
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Stud) ing MVAs
oula gain sensitivity

- helps to confirm current results
— IVIVAs are guick to train and test
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=« Application to analysis is straightforward
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DO Preliminary (6.2 fb™’
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[JVH = 500

Gre Dag

0.6 0.E
Multijet DT

Signal: VH events
Background: Multijet events

x10° ZH-vwbb Analysis sample (pre btag)
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DO Internal Runllb (6.2 fb )—_
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» 20 Variables in MJDT
- Removed five variables at a time

VISR AR dnput Varapies: =

- [1=5

- [MET

L L

6-10 1 -15 16 — 20
MHT/HT A@(NLJ, MET) |L jet color ¢p
~ |DijetM MaxA@+MinApN Higgs Jet A
MHT L jet Pt NL jet color (p [=
Transverse M [MaxA@MinAQ |NL jet Pt Jet AR
Di-jet Pt Jet An O Higgs N Jets

MaxA@ Maximum A@MET, jet:)
MinA@ Minimum A@MET, jet;)
2: Pr re-weighted AR







Events / 0.04

Events / 0.04

J DT Input Variables

_ ZH-»v7bb Analysis sample (pre btag

_ ZH->v7bb Analysis sample (pre btag)

IJI.'.' In'ternal Runlll:ﬂ (1 Zﬂ:l"}

0.6 0.8
Multijet DT

DO Internal Runlib1 (1 2fh1}—

15 Inputs

Events / 0.04

Events / 0.04
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ZH—}WhEAna is sam le (pre bta

DIJ Internal Runlib1 (1 2ﬂ:l1}—

10 Inputs -

Multijet DT

IH—pwhEAnal_ggls tnmpla (pre btag)
DO Internal Runlib1 (1.2 fb™)_

20 Inputs -
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DAk dnput VariahlCss =

Setexpected limits with CLEIt2

Used di-jet invariant mass with MJ DT cut

# Variables 5 10 15 20
Runlib1 11.51] 11.43] 11.33| 11.32
= Runllib23 6.33 6.33 6.34 6.43
— Combined 5.55 5.57 5.51 5.63

e Only 5 (“core”) variables are needed:
MET, MHT, M, MT, DiJetPt
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MIDT-Cutuse

‘d

N EUen VIJ DiF to remove IVIJ background
Siested several cuts by setting CLFast limits

e

#Variables  -0.1 o 0.1

;,j 0.2 0.3
- [Runllb1 8.79] 8.7 8.7 8.68 8.76
Runllb23 4.44| 4.36| 4.38| 4.27| 4.28
Combined| 3.92| 3.88| 3.88 3.85 3.87




M viht vy
V4l

I Multijet

CIvH = 10

' Final Discriminant

Signal: VH events
Background: MC Background
21/22 Input Variables
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s DiliszInputVaranics

=

o 21 (22)input variables
ISEmove: five variables at a time

B Set CLFit2 limits using physics DT as final
~ Variable

- |[#Variables| 6,7 11,12 16,17 21,22
= Runlib1 8.21 8.05] 8.01] 8.18
Runlib23 454 4.13| 4.16| 4.18
Combined | 3.98| 3.66| 3.65 3.74
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PhysicsDTs

dmpe [One id

DO Preliminary (6.2 fo' ) ~ 450 MJDT = 0.0

bbb Analysi 1§

] = sS4 D e WO DA
o .
5 Do Prﬂlimln_fl_rgagaﬁ.i b}
— 400 M Top

22 va ri a bles-u+h.1.+w

V4lf.
I Multijet
CIvHx= 10

¥ B 1
Final Discriminant

ZH->vvbb Analysis sample (two btags)
MJDT > 0.0 DO Internal Runllb2-3 (4.9 fb™)

¥ 12 variables

4 02 0 02 04 06 08 1 01 06 04 02 0 02 04 06 038
Physics 1tag DT Physics 2tag DT

Reduced DTs: limits change from 3.6 to 3.6 (!)
1 tag channel: limits improve from 20.4 to 18.7



18

al Variable Binnifig'

S liested binning or Physics DTs
SIN@ Visible Improvement from increasing
P number of bins (originally used 16)
#Bins 2] 8 16] 25 40] 50

=
=

Runllb23| 7.04f 4.48| 3.99| 4.24 4.04] 4.52

IRunllb1 | 12.16] 9.16] 8.23] 8.69] 8.13] 8.97
Runllb 6.2 3.98 3.5 3.75 3.99| 4.03




INGurther (major) updates to MVAs for EPS
lvestigating third jet tagging

— |ncludes more signal and background events
? is sample (pre bta

POSSIble to use - _.Iﬂntern;;unlll_)ggpmsfb'1)
S-jet and 2-jet DTs

Can also train

separate DTs for tt,
W H ! Numl:%er of Je?s (|n|<2.% P> 50 (GeV)?
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R;v swed Diis used in ZHvvbb anaIyS|s

J\Jr__; gains in sensitivity
~8% gain in 1 tag channel
T" "ve identified “core” DTs

'« Have confirmed previous findings
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Vienged Dilsi(complete for VIJ)
fiputvariables (complete)
ining methods and final binning
- (complete)

= + Separate DTs (to do)

-~ — By Jet multiplicity

— By background and signal (ZH/\WWH)
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maliAl Variab =

VISIDA:

METMU, M, TM, MHT, Di-Jet Pt

Physics:

-.___M, M (3jet), LJetPt, leading jet colorPhi, second
. JetcolorPhiNLJ, Jet AR, MHT/HT, -APhi,
APhI(MET, NL Jet) Higgs 5, MVA Dbl
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Ba0 Physics DA Varahlcs =

100 110 115]  120] 130 140 150
MVABILJMVABILJNL) A

MVADILJ
Higgs n [NLJ Ap

_A(p

Color Variables:
http://www-d0.hef.kun.nl//askArchive.php?base=agenda&categ=a10614&id=a10614s1t169/transparencies
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{80 Physics DA VariahIcs e

___ 1000 10|  115] 1200  130] 140  150]
MVABILJMVADILJ [MVAbILJ[MVADBILJMVADIL
VAbILJ[MVADILJ ™




—% TJesting Multijet DT:

= — Set limits using dijet inv. mass with MJ DT Cut

—

— Compare number of data and background
events after cut

e Physics DTs: set limits, check agreement
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e Jet colour causes pull on jets
e E; weighted average of calorimeter cells
defines pull vector
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JDT: Merging-lipochs

sahraimed a merged Runlio DT
. Set imits on di-jet mass after MJ DT cut

ZH—svvbb Analysis sample (pre bta

3 2 DO Internal Runllb2-3 (4.9 fb") e All SyStemat|CS
= :; iIncluded
= * No gain from
: merging
1
0

06 0.8 1
Multijet DT




