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 Introduction
Requirements-solutions
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TESLA TDR

both 
Calorimeters 
inside coil!
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Tracking: Vertex Detector

TESLA

layout for all technologies  :

• Pixels (3D) 1 Gpixel

• inner layer as closest as possible to I.P.

• 5 layers for independent tracking

• layer thickness  0.1 X0 

•Point precision < 5 m/layer

• Good segnal/noise ratio

• Not extreme radiation resistence 
required

+..
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Tracking :V.D.

+…..
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• pixels 

segnals with 
alternate read-
out: capacitive 
charge division

goal: < 7 m 

Tracking :V.D.

Matherial budget



The Si-Envelop and integration issuesThe Si-Envelop and integration issues

Si-envelop:
azimuthal view

The Si-envelop is presently made of:
SIT (2 double-sided layers) 
+ FTD (7 wheels, 3 pixels + 4 microstrips)
SET (3 layers: 2 single sided+1double-sided)
+Si-FCH (4 XUV planes)
The technology (all but FTD)=long μstrips
           In the case of a large detector (i.e. with a TPC as central tracker), the components

                             of the Si-Envelop are in strategic positions.
The integration issues are addressed both on the mechanical and simulation sides

SET

Si-FCH
SIT+FTD

Forward
Calorimetry

*from A. Savoy-Navarro

(Intermediate tracking)+…

SET

Si-FCH

SIT FTDSIT
FTD

SET

μvertex
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TPC
problems with MWC (ExB, ions, end 
plate thickness?) solutions: GEM, 
Micromegas

GEM

tracks 3 d, no P.R.
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effect comparison
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Calorimetry
General overview

*

*E/E=/E=

 60%x0  +25%x10%/E  +10%
x80%/E  + confusion

e+e–  W+W–,ZZ à s=800 GeV
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ECAL general view

3rd  structure 
(3×1.4mm of W plates)

370 mm

180 mm

Silicon wafer

2nd structure 
(2×1.4mm of W plates)

VME/…

HCAL

VFE

Movable table

ECAL
Beam 

monitoring

Global view 
of the test beam setup  

BEAM

1st structure 
(1.4mm of W plates)

Detector slab 

370 m
m

Prototype overview

SiW
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Alternative Hybrid Solution: LCCAL 
•45 layers

•25 × 25 × 0.3 cm3 Pb

•25 × 25 × 0.3 cm3 Scint.: 25 cells 5 × 5 cm2 

•3 planes:

• 252 .9 × .9  cm2 Si Pads

•at: 2, 6, 12 X0

11.1%
E

Ebeam (GeV)


E

E

Test Beam:           E 
resolution as 
expected!



1430 GeV e-

Pad
Pad

PH

Tracked particle
Ghost tracks

@ 6X0

@ 2X0

Test beam results: Si Pad two particle separation
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TESLA
Hadronic Calorimeter

• MiniCal prototype operational in e+ 
beam @ DESY
• 3 types of photo-detectors tested (PM, 
SiPM, APD) See i.e. E.Garutti            
this LCWS….

…+ all the excellent work 
shown in this LCWS
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goal: L/L10-4

TDR L*=3m L*=5m

SiW

SiW or 
Diamonds/W or 
Cristals

Calorimetry: Forward Region 
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Magnet and muon detector
 layout:

-12 (end-cap:11) RPC or streamer tube layers   
 - 3 parts/layer: 370,700,370 cm  
- 6 modules (122 cm), 12 modules (115 cm)      
- ~3 cm strips, 25x25 cm2 pads                 
- ~5000  m2 in total

 identification  ( to be ass. to the centr. detect.)

- measure hadronic shower tails   
E~150%E 20%
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topological vertex*



M

vertex mass 

Expected Performance:Flavour Id.

5 layers 4 layers,double thickness

use Neural Network:

*T. Kuhl Amsterdam 2003
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Expected Performance:momentum resolution 

5x10-5
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Expected Performance:
veto on the 
outgoing 
electron
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Conclusions
A “Large” detector as the TESLA one is adequate for the Physics 
Program of a Linear Collider

• still R&D (done and) to be done but…

• No  big principle problems 

excellent momentum resolution 

high precision in impact parameter (Flavour tagging)

jet energy recostruction  (with many solutions for 
calorimeter realization)

hermeticity
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Backup
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machine conditions



Si-Envelop components fulfill the following roles:
 SIT links μvertex (σ~2-3μm) with TPC (σ~100μm)
 SET links TPC with calorimetry
 Similarly in the FW region: FTD and Si-FCH.
Questions to be answered:
In the case of SET & Si-FCH especially:
 One point? What precision?
 One segment?
 One track? (requested length of tracking level arm?)
 How this design compares with SD in central & FW?
 How they improve the overall detector performances?

Si-FCH

SET

SIT
FTD

SET

μvertex

ASN, SiLC Progress Report, LCWS04
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Simulation studiesSimulation studies
To answer previous questions and study
 detector performances use of SGV fast 
 simu, with first answers.
And work in progress with full simu
BRAHMS & MOKKA + G4

SET: 0, 1 pt, or segment:
2, 3 and 5 layers

With or without SET or FCH

Full G4 simulation of H→bb Z→e+e-
   including SET (white detector)


