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Objectives

 Direct (in addition to indirect) W mass
measurement at 161+ € GeV (162,3 GeV) ?

e Direct W mass measurement or Vs at 240 and
350 GeV ?

— > Detector parameters for these measurements
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Method

« Study In hadronic and semi-leptonic channels of
W decay at Vs = 158, 162.3, 240 and 350 GeV

Bad reconstruction at 158 GeV (backup
slides) -> energy discarded in the following

« Simulation with Pythia and reconstruction with
Heppy (force 4 and 2 jets)

 Several reconstruction algorithms tested : ee_Kkt,
jade and Valencia (plugin developped by CLIC)

« W mass computed without (gen_jets) and with
(reco_jets) detector (CLIC first and IDEA)

« W mass measurement with kinematic fit (5C and
2C)
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W measurement in hadronic channel

« Calculation of jet energy from the directions
« Rescaling p4 with a = E(computed) / E(measured)
o Jet pairing with chi2 minimization

e Mass measurement Tails due to mixing particles
between jets in Heppy
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W measurement in hadronic channel
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Bad resolution for reco_jets due to lots of
particles not reconstructed o
-> detector parameters variation
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W measurement in hadronic channel

V wy: simlated w E/ v reconstuced ﬂ

CLIC detector reconstruction
(same for CMS)

240 GeV

yz: simulated yz : reconstructed
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W measurement in hadronic channel
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W measurement in hadronic channel

 Application of ALEPH cuts to avoid first state
Interaction :

e cone (R=0,4rad)
« Particle momenum (P > 3 GeV)
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W measurement in hadronic channel

o Test of differents reconstruction algorithms :
e e_kt y J ad e y Val e n C I a. (A robust jet reconstruction algorithm for high-energy lepton colliders, Physics Letters

B 750 (2015) 95-99, M. Boronat, J. Fuster, I. Garcia, E. Ros, M. Vos)
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W measurement in hadronic channel

 Figure of Merit : W mass reconstructed template
with the aim to estimate the statistical mass

uncertainty.
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Two ways to compute the FOM :

FOM = RMS * A(mW)/A(mean)

FOM = AM_ *} bin_contents /
> (diff_bin_content?/bin_contents)

Then AM,,__ = V(FOM /N

event)
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W measurement in semi-leptonic channel

« Mass computed with M, = V(E2+ P2)

o Different jet algorithm also tested : similar
results for ee_kt and Valencia.

Two jets from the same W
-> remove the mixing particle problem
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W measurement in semi-leptonic channel
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The reconstruction is better in semi-leptonic
channel because only few particles are not
reconstructed
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W measurement in semi-leptonic channel
« ALEPH cuts
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W measurement in semi-leptonic channel

« FOM : same method than hadronic channel
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IDEA - Detector implementation

« Study (variation) of CLIC detector parameters
« First draft of IDEA detector implemented in
heppy 2m thick

: 2T solenoidal
i Active pre-shower U
Longitudinal magnetic field
seg?nentatiﬂn measurement Ultr%—thin 2cm)

Instrumental return yoke

Double Readout Solenoid and

calorimeter | compensating
solenoid

Ultra light

« What about this .
detector structure?  chamber Beam pipe

MAPS i

Luminosity
counter

ig&;gﬁr& lzw'tfith EELzlcl'.:‘_ar’[i(:Ie ID ‘;"t?rtex Si detector
- - m radius elYEers
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Kinematic Fit

—1.2 — b 0—0.° yv—vy..°
o L S S Y . Y 0

1%

2 _
— — y = measured parameters
et AyVAy+27xBAy ¢ B = dy/d(constraints)
A = lagrange multiplier
c = constant vector which depends on
guantities of n-1 iteration
V = covariance matrix

o Constraints used :

- Hadronic : energy-momentum conservation and W mass
equality

- Semi-leptonic : only mass constraint
 KinFitter tool

e In study : Hadronic channel at 240 GeV for 10 000
events. Reconstruction with CLIC detector
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Kinematic Fit
Covariance matrix uncertainties
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rescaling coefficient

« O correlation ! The covariance matrix is diagonal

Kinematic Fit
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Background in the W decay

« Hadronic : Only qq
« Semi-leptonic : qq o sy
and Z boson decay : g7
1055- et Z -
» Simulated with Pythia & |« [, |
but not introduced In .
the reconstruction yet = e
50 IdD 1.’;0 2E;D l 25-0 342:0 '3.*:0‘ :ﬂUlJ
J:[(;o\'l
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Thanks for your attention

Questions ?
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BACK UP
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