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Status

* Now: working on 500 GeV ete " hand utu~h
with proper tau polarization samples
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Event Reconstruction

* Lepton finder and tau finder for vvh & €7 ¢~ h

— Previous: kT-4, then lepton finder, then tau finder.
But kT will discards some of physics signal object.
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Lepton Finding

using ECALFRAC = ——ZECAL __ and Ebyp = ZECAL*FHCAL

EgcaLtEHCAL Pirack

pfo_ecalfrac {pfo_chrg!=0&&abs(pfo_pid_mc)==11} pfo_EbyP {pfo_chrg!=0&&abs(pfo_pid_mc)==11}
1

e-ID: ECALFRAC > 0.96 && EbyP > 0.6
u-1D: ECALFRAC< 0.6 && EbyP < 0.6
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Lepton Selectmg (e ID)

~ = Parent=Z ore
— =T = Higgs
= = overlay

required:
|dysig| < 2, |zysig| < 2,
Eppo > 10
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Lepton Selectmg (,u ID)

- = Parent = Z
— =T = Higgs
= = overlay

Epro

required:
|dysig| < 2, |zysig| < 2,
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500 GeVete ™ h
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Cut-based Analysis: Cut Flow

Cut O (pre-cuts): flag = 1 (e type), # of t+(2) > 1, # of tracks <= 12
Cut 0.5 (basic cuts):

150 < E,;s < 585,110 < M,;s < 580, P, > 55,
90 < E,, <425,M,, < 415, M, < 260

Cutl1l: P, > 215

Cut 2: P.(all) > 15

Cut 3: thrust < 0.92

Cut4: M,, > 50

Cut 5: cos6,, > 0.57

Cut6: E,, > 100

Cut7: M., <125

Cut 8: cos 6, < 0.69

Cut 9: cos O,¢op < 0.99

Cut 10: log|dysig(t™)| + log,oldysig(t™)| > 0.4
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Cut Table & Results
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TMVA (BDTG) Analysis

10 input variables
R EViSI Pt
-M,,, E,., cosB,,
— M1, 0S 0,1, €0S B5c0p, 10810ldosig(z™)| +

log1gldgsig(t™)],
log1lzosig(t™)| + logqolzosig(z7)]

* Training parameters

— nCuts = 60, Shrinkage = 0.11, MaxDepth = 3,
NTrees = 400, nEventsMin = 100
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Results
Cut efficiencies and optimal cut value

Signal efficiency ——— Signal purity
Signal efficiency*purity

S H!I S+B

TMVA overtraining check for classifier: BDTG

(1/N) dN/ dx

Background efficiency
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Cut value applied on BDTG output (OVE RT RAI N I N G)
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500 GeV utu~h
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Cut-based Analysis: Cut Flow

Cut O (pre-cuts): flag = 2 (u type), # of t+(2) > 1, # of tracks <= 12
Cut 0.5 (basic cuts):

160 < E,;s < 570,110 < M,;s < 560, P, > 80,

80 <E,, <300,15<M,, <250, M <175, Myeco > 60
Cut 1: M,;s < 500

Cut 2: P, > 200

Cut 3: P.(all) > 25

Cut 4: thrust < 0.94

Cut 5: |cos O] < 0.94

Cut6: E,, > 215

Cut 7: M, < 105

Cut8: M, > 35
Cut 9: cos 0., < 0.56
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Cut Table & Results

T h
other
none 618 5455 198e5 .320e7 DI85 ) ed 9.820e8  1.041e5
pre 57.93 30.6 713 y 41.6: T y  6.656e 425.9 301.8 .515eh 7T18.3
hasic 57.33 28.63 2.486 .199 2.83 : 217. 202.7 022e: 177.1
M. o
F
FP;(all)
thrust
0.
E,.
M,
M-

cos b+

remained N, = 28.26, N, = 4.11
S A(o X BR)

VS + B (o X BR)
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TMVA (BDT) Analysis

* 10 input variables
— Mg, Evis, Py, thrust
o Muw Euu
— M., cos 0,
logyoldosig(t™)| + logyoldgsig(z ™),
log10lzesig(z™)| + logygl|zgsig(r ™)
* Training parameters

— nCuts = 50, MaxDepth = 3, NTrees = 350,
nEventsMin = 20
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Results
Cut efficiencies and optimal cut value

Signal efficiency ——— Signal purity
Signal efficiency*purity

YA S+B

TMVA overtraining check for classifier: BDT

Background efficiency
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kS, = 0.810
: . Sy, = 0.00448
Cut value applied on BDT output (OVE RT RAl N I N G )

Ny, = 32.29, Ny, = 0.91
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Summary & Next

A(o X BR)

34% 14.4% 11.3% 32.4%
(0 X BR)

A(o X BR)
(o X BR)

4.6% 252% 17.8% 6.9%

Next:

- some additional study in analysis
- separation of Zh and WW -fusion in 500 GeV vvh
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