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© Hadronic decay efe” - W'W™ - qqqq
@ Previously...
@ Deeper in the hadronic decay
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Previously in the hadronic channel...
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WRONG : the pairing is done differently between kinematic fit and direct

reconstructions.
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with the x? pairing
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@ 5C fit still bad at high energy — Discussed in the following
o 5C fit at 162.6 GeV will be dropped.
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162.6 GeV interlude

At threshold : on-shell and off-shell mass. Force the masses equality put

both of them off-shell - Not physics.
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Deeper in the hadronic decay - Studies

@ Genlevel study : without detector ;

@ Discard events with photon-jet ; 162,6 GeV
@ Several algorithms : 240 GeV
o Durham forced 4 jets ; 365 GeV

o Durham with ycut ;
o Cone algorithm.

Still same behaviour - need to go more deeply !

GenlLevel

Discard events with photon-jet or non-clustered particles
(neutrino or pr < 107°) ;

Durham algorithm forced 4 jets ;

Pythia simulation without ISR/FSR/Remnant and without colour
reconnections.
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Deeper in the hadronic decay - Studies
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Deeper in the hadronic decay - Studies
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Potential source of error:
@ Jet pairing

o Jet clustering
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Deeper in the hadronic decay - Pairing test

Perectplie Entros 40555]  “900F Entries 40274
airin E
r— W,mgp‘a:,,ﬁ;z Mean  7834| 4a00F Mean  81.18
Good Pairing ¢ and m , = [60, 110 Gev Std Dev 3522 E Std Dev 5.205
B V\rong Paiing” and m, - 0. 110] GeV Entries 38305 |(Entries 2250 3500 Entries 38728 ||Entries 1546
F Mean 7863 [ Mean 7558 F Mean 8069 |Mean 81.46
4000— Std Dev 2.854 || Std Dev 6.466| 30001— StdDev 3.664 || Std Dev 12.79
C Entries 37358 || Entries 1897 F Entries 37986 || Entries 1053
C Mean  7893|[Mean 77.55 2500:_ Mean 8068 ||Mean 83.25
3000— E
F StaDev 2034 StDev 3419| 00k StdDev 2.912 | Std Dev 8.211
2000 162.6 GeV 1900 240 GeV
r 1000~
1000— E
C 500~
Covvnloionl PPN IR B A o . TP R
40 50 60 70 80 90 10 0 70 80 90 100 110
mass average [GeV] mass average [GeV]
400 Entries 40376
E Mean  81.24
40001— P o 4 R
E Std Dev 5419 alring comparison - Kaw mass
[ Entries 39162 || Entries 1214
3500
= Mean  81.13|Mean 8847
3000— StdDev 5.115 || Std Dev 18.07
E Entries 37541 |Entries 274
2500 —
E Mean  8071|Mean 8388 o . .
ook saper 200z saoe ssm| 1 NE pairing method is good since
00—
w50k only few percent of the events are
E 365 GeV . .
10005 wrongly paired. Wrong pairing
so0f- decreases with the energy.
SRR L -
0 70 80 90 100 110
Marina W mass s July 24, 20




Deeper in the hadronic decay - Comparison M,eco, Miye

120007 Entries 37815
L Mean 0279
10000~ SdDev 1424
B0 162.6 GeV
s000—
4000 E
2000 .
C Il L | | 1
15 10 -5 0 5 10 15
Mgy - Mo 1 [GEV]
sa0l- Entries 39255
r Mean
T Std Dev 1.807
)
F 365 GeV
100
1000
500~
Q C 1
%5 =D E g B

® ;
My My [GV)

120001~ Entries 37815

F Mean  0.1122
10000 — SWdDev 1471
ook 162.6 GeV'
o000~
4000 -
2000

C | I | | I

o5 =D E3 0 5 16 15
My - My [GEV]

E Entries 39255
2500~

E Mean  0.4952

E StdDev 167
2000~ 365 GeV
1500{—
1000~

s~
C L L. L 1
%5 I=T) 5 0 5

i i
Mgz - My 2 [GV]

Particles mixing between jets

This effect increases with the Ecy, because the jets are closer.
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Outline

@ Conclusion and Outlook
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Conclusion and Outlook

In the hadronic channel, the 5C fit issue is due to the mix of particles
between jets.

A complete study of jet algorithm will be done to reduce this effect.
Some studies were made but nothing very conclusive up to now. The
Durham algorithm with y.,: instead of forcing 4 jets, does not appear to
improve the study. The pairing efficiency and the W reconstructed masses
distributions are similar to the Durham forced in 4 jets.

Thanks for your attention
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BACK-UP
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Algorithm study

300 GeV

Jet fraction

A3jets
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Algorithm study
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Algorithm study

300 GeV - 4 jets / ycut = 0.0001 / ycut = 0.00008
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Jet-Jet angle distributions
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masses distributions 162.6 GeV

o014 S e a7t 014 T ol i T
e Ve 7279 e o0 Vo 7o4t
R ity abev 773 52 | Si5Doy 4300
ol | S : {
Std Dev 3625 F
™ o=vossmMev | 008 o= 1085 MoV el o008E aztossmev |
Do 355
006 006 e
i \
004 o4 o= 1534 MoV |
A i
002 002 S k
i
o R e 70w e 00 i en
Smallr ot mass [Gov] Larger diet mass [Ge] ‘Average djet masses (GoV]

Marina

W mass studies




masses distributions 240 GeV
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