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| Comar'in of different Particle
Flow Algorithms
First orzliminary rzsulis:

introduction
physics process & simulation

reconstruction & analysis
preliminary results
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Physics Process

1_

e — —— ———

 Higgssthralung, higgs with mass - T — ;
= 120 GeV 0L o

e Z decays mostly hadronicaly -> 2 -

jets (~10% into leptons excluded) '

* h decays mostly hadronicaly -> 2

BR(H)

1 | 1 |
500 1000

Je.'.s >0 - 120 M. . T(Ra\1
* final state topology: 4-jet ’
events - g

* inv. mass of 2 jets - Z mass
* inv. mass of other 2 jets - h mass
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Signhal Sample

Higgssthralung
generated with PYTHIA
detector response
simulated with Mokka
reconstruction done
using Marlin

* digitalization

* Track Cheater

* various PFAs

analysis done using
Marlin & ROOT

* center-of-mass energy: 500
GeV

* full detector simulation,
LDCOO model

* long process, done using
GRID (big thanks to Dennis :)

* Satoru jet finder using Particle
Collections from different PFAs
e RAIDA
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Particle Flow Algorithms

e WOLF (author A. * cluster-based particle flow
I Rasparenza) algorithm (PFA)

e PANDORA (author M.  * cluster-based PFA but using
Thompson) track information as well

e TrackBasedPFAlgorithm © track based particle flow ;)
(author O. Wendt) * tuned for 250 GeV CME

* for details on PFAs check
dedicated talks!
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Jet Finding

Satoru jet finder used - # jets
. 1600
Marlin processor ot WOLF
® creates new S N .
ReconstructedParticles o
: —  TBPFlow
* uses Durham algorithm s00]
* can be used with variable y 600
cut if forced to n-jets 00
* can be used with fixedy cut 200}

in this analysis y cut tuned =z Tve o 7w

to get best ratio of 4-jet  « oply 4-jet events used

events (as expected from  « y_ similar #jets distribution

process topology) * 4-jet reconstruction efficiency
- about 50%
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Jet Invariant Mass

I * 4 final state particles -> 4 jets -> 6 combinations of di-jets
I -> big, wide combinatorical background, Z and h together

di-jet mass

450 h20

— p— Z peak Entries 8994
250 Mean 161.6
300 RMS 87.12

230
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=
=

* do constrained fit (energydmomentum conservation) with 1
di-jet mass constrained to Z (not done yet)

* take only 3 di-jet combinations, smaller di-jet mass assumed
to be Z, bigger mass assumed to be h (this analysis)
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Total 4-Jet Energy

140

I total 4-jet energy

wt WOLF
"t Pandora
I ::: TBPFlow
s * Pandora total 4-jet

20—

energy harrowest
BT TI0  d ww RS w0 700 « WOLF and TBPFlow

) h200 compar'able

140~ Entries . . .

T — e energies a bit shifted
- | RMS 59.9 -

wE i rastim ISR & beamsthralug

5“5_ Constant 137.8+5.7 lOSSZS ViSible

60+ Mean 474.9+11

wop| Sigma  21.25+0.87

ﬂﬂ: 100 200 300 400 500 0 700
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Z and h Di-Jet Energy

Z di-jet energy
Twor
%" Pandora

80

— TBPFlow

60

401

20~ i

* Pandora h-energy shifted
versus WOLF & TBPFlow Z-
energy

* Pandora "slimmest”, TBPFlow
widest

Pandora and TBPFlow - no
visible Z-energy peak
Pandora - also wide but peak
visible

combinatorical background

h di-jet energy

140

120

100
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Z and h Di-Jet Mass

Z di-jet mass

2008 i WOLF e Pandora Z-mass shifted
1505— J Pandora versus WOLF & TBPFlow Z-
4op Jﬂ mass
1005 * Pandora narrowest, clear
3 difference
:Eé— | h di-jet mass
% 50 180 B
e Pandora h-mass shifted versus+: i
WOLF & TBPFlow h-mass ... i
* Pandora "slimmest" but 80|
differences not so big o Eﬁ[ﬂhﬁ

II|IIII|IIII|IIII|IIII|IIII
% 50 100 150 200 250 300 350 400
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Z di-jet mass

WOLF

PFA Comparison

Z Di-Jet Mass

Entries 4479
Mean 1151
RMS 37.34
¥2 | ndf 15.99 /14
Constant 1444+ 4.7
Mean 93.08 = 0.5
Sigma 15.37 + 0.71

g ) i i T2 T3 Tio o
h20
Entries 4497
Mean 113.4
RMS 38.4
72 [ ndf 147917
Constant 208.8+T7.4
Mean 87.85:0.29
Sigma 8.347 £ 0.373

§

i [ T 1 T Y
h30

Entries 4404
Mean 115
RMS 37.63
12 I ndf 13.72 /16
Constant 138.8+- 4.3
Mean 93.98 = 0.52
Sigma 16.57 = 0.69

WOLF & TBPFlow

overestimate Z mass,

10

Pandora underestimates

Pandora norrower by a

factor of 2

flat (wide)combinatorical

background

* can be reduced by using
constrained fit (energy,
momentum, Z-mass

constrains)
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PFA Comparison 11

H Di-Jet Mass

h di-jet mass

| WOLF

h11
Entries 4479
Mean 122.3
RMS 31.73
72 [ ndf 10.49 /19
Constant 106 £ 3.7
Mean 115.1£ 0.5

Sigma 16.48 + 0.48

Pandora

140

100

Sigma

h21
f— Entries 4497
- Mean 119.1
= RMS 33.14
=5 ¥2 I ndf 11.96 /7
= Constant 147 + 6.2
= Mean 112304

8.902 + 0.430
=T

-] =3
|
=
|
=
=
=1

20

h31
Entries 4404
Mean 123.7
RMS 32.86
¥2 [ ndf 15.27 /18
Constant 99.68 + 3.64

116.2 £ 0.6
17.51+ 0.62

Mean
Sigma

second small peak for
Pandora (from Z? too
close?)

h mass too small for all
PFAs

Pandora narrowest(but
with extra peak), WOLF
& TBPFlow comparable
Pandora behavior needs
more studies



I Katarzyna Wichmann, DESY LCWS07, 31.05.2007 PFA Comparison

I Summary & Conclusions

@ 500 GeV
e cluster based (WOLF)
* track based (TBPFlow)
* mixed (Pandora)

* Pandora shows best behavior, others can be tuned
(probably)

* need more studies (ex. proper constrained fit for
invariant mass distributions)

I * 3 different PFAs were studied using jets from ZH

12



