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High level accuracy of jet reconstructiop.is demanded by physics
programme for e+e- linear colliders ( Vs~ 90 GeV — 1 TeV).
Installation design.

High granularity calorimeters.

DHCAL resolution.

Particle reconstruction.



Extra-dimension

Process Final state
ete— >
Z+}) 21, 2 jets
wHw- 2 142 jets, 4 jots
] l+jets, 6 jets
ttH 8 jets
ZH 21 +2 jets, 4 jets
| ZHH 2| +4 jets, 6 jets
7z jets+f
T 6 jets+§
Ro-207) 21 +4 jets, 6 jets
Ro-3+7 21 +6 jets, 10 jets
GMSB non-pointing 3

7 +F

* precision measurement
of jets momenta

+ identification of e/ u/hE

* hermeticity of installation

and

+ b,c, tagging
7" (polarization measurement)



New generation of e*e’ linear colliders a\l ~90 GeV-1TeV

[L-dt 109 1o (Lep  [L-dt - 71b)

Physics: presicion measurement of 20 parameters (~10° Z% (LEP -10¢ 2%
study of W (measurement of W, W, scattering amplitudes)
study of t-quark
looking for and study of H
searching for a new physics (SUSY,....)

Important: it is necessary to have a good separation of events
with WW, WZ, ZZ



ete” VW W . wWZZ  +fs =800 GeV

Qk_zun.,,\mli a=03—-0.6
equivalent to a loss of ~40% of an integrated luminosity (10* WW, 10*ZZ )




This algorithm increases the precision of jets momenta measurement at 30%.
Jet momentum is measured as the sum of its components momenta

Piets=2(Pcnpart. + Py + Pneutrhadr)
Part 65% 26% 9%

It is necessary to reconstruct particles in jets (like in a bubble chamber)
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CDF2, ZEUS, ALEPH, ATLAS

The main uncertainty of a jet reconstruction gives an ambiguity of a separation

of its particles (not a proper detector resolution)




» Large length of charged tracks
(high precision of track momenta measurement).
» Absence of a dead material before calorimeters.
» High granularity of calorimeters.
Both calorimeters (ECAL, HCAL) should be placed in the magnetic field
(compactness of calorimeters).
* High magnetic field (~4T, TESLA).

]

Ideal solution — uniform calorimeter (~ECAL) - but a high cost.

Henri Videau (Ecole Polytechnique) - DHCAL
(It registers hits only, but don't measure signal amplitudes).

Proper resolution of DHCAL is practically the same as for the usual HCAL.
But it is possible to construct DHCAL with a high granularity, which improve
a particle separation in jets and an accuracy of jet reconstruction.
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K . px=50GeV/c  ECAL, DHCAL cell size ~ 1cmX 1cm
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Simulation of interactions in ECAL, HCAL (TESLA) - MOKKA package

W/Si ECAL - cell size icm x1cm - nc_wtmqmﬁcxohxa..uwx._.»xt
agep

Fe/Scint. HCAL - cell size 1cm x1cm - 40 layers (0.364 / )
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Reconstruction resolution
of DHCAL
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REPLIC - REconstruction Package for the Linear Collider

J.-C. Brient, P. Mora de Freitas, H. Videau (Ecole Polytechnique, Paris, France)

Y reconstruction

PFDO7 (Photon FinDer version 07) works with ECAL

1. Filtering of ECAL hits -
deleting of charged track hits;
2. Pre-clustering -
gathering of hits in a cone ~ 10°, starting from the hit with a highest energy;
3. Clustering -
classical procedure of cluster finding in the each precluster;
4. Extracting of el.-mag. clusters -

calculation of a probability, that a cluster is an electromagnetic one
(15 cluster parameters are used).



Some results at 800 GeV on photons ete > W™W~

...\HH 800 GeV

Results from REPLIC
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Hard c-means algorithm — minimizes of the objective function

.:vJHMﬁ,. Ma d(x;,v;)

...__Hn_ -n—

Fuzzy c-means algorithm (FCM) — generalization of the objective function

:FSHMM:??;_.v

i=l j=1
Generalization of the FCM algorithm

- using of different distance functions d (x;,V )

- modification of the objective function J(X,V')
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* To realize a physics programme at e* e colliders with m_._mﬁv}\m ~1-1TeV
it is necessary to have an accuracy of jet energy reconstruction O Jot ™ Emﬂ
( Ojs ~(.50-.60)E,, now).

* The main uncertainty of a jet reconstruction gives an ambiguity of a separation
of its particlles (not a proper detector resolution).

= High granularity calorimeters could provide a desired jet reconstruction accuracy.
= A possible solution for a high granularity hadronic calorimeter is a digital HCAL.

= |tis necessary to create a software of a new generation to provide a successful
operation of DHCAL (NN, fuzzy logic,...).



