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Silicon — W ECAL

Tested ECAL

Structure 2.8 Structure 1.4
(2x1.4mm of W plates) (1.4mm of W plates)

Structure 4.2
(3x1.4mm of W plates)

= CALICE Si-W ECAL

Metal inserts B
(interface) 2.5mm
» Physical prototype
30 layers
- W absorber

- Silicon detectors

- 10X10mm2 PIN diodes

- ~10k readout channels

- Carbon Fibre composite

e CERN, DESY, FNAL
e Alone & combined test Detector slab (30) (ox1s cm) mechaneal siete

Finer sampling in first layers
- help low E photon identification
- keep cost under control

sceCAL at DESY
2007

. scintillator strips pf 1 x 4.5 x 0.3 cm3
= CALICE 5c-W ECAL . 2x9in alayer x 26 =468 ch =

» Physical prototype . tungsten absorber of 3.5 mm thick

e FNAL 2009, 2010...

Tungsten
(3.5 mm thick)

Scintillator layer ¢ o

(3 mm thick) e ;
B ‘

Test different types of scintillator

. . .
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Energy resolution

- _[inet  1ees/32

= 10's millions events taken I ——
» Debugging (square events) i‘fri— o +—
» Linearity, Resolution, “f“j :. i
» Shower profiles, MC tuning l:

= Special set-ups : E
» 10 reconstructions 2015 TSR eR o

ScECAL

. neutral pion reconst.

-+ target in pion beam to make é
. A —

-+ find two isolated clusters

-+ calculate its mass

results at FNAL Cont

-« with different Ex

T
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Siw ECAL
technological prototype

Size and mechanical
structure close to LC detector
module

= CALICE Si-W technological

prototype
3x18cm
Heat shield: 100+400 ym
il Detector "slab” consisting of 2
pcB: 1200 pm sensitive layers
N .0
= W Structure + B [ o
» 15 SLAB Si/W/Si > ScW ECAL =
» a few SLAB Scint/W . readlout elex
= InTB In . scintillator strips
» = 2011 . make and test
» few layers then all . a few layers
> Comblned Wlth HCALS a ScECAL detector slab: this can be integrated with a Siw-like mechanical structure
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- SiD ECAL T
» Minimize the gap size » =s1mm

> UnpaCkaQEd Ch|ps -.Jj,dTledTungsten

= Prototype %

%

=

o e
. -
- 2
a 2

» 30 layers of 1 chip (1000 channels)
¢ 1515 cm

g Silicon Wafers

Polyimide Cables

Layer Assembly

» W alloy (92%) - much cheaper

= Request
» e beam 5-10+ GeV

¢ |localized and controlled beam

¢ LC-like small number of e- per bunch
¢ =2011 (SLAC is possible) or FNAL; DESY
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Digital ECAL

= SpiDer collaboration
(c CALICE)

» new funding (- 2012 v)

Pl —

= MAPS
*¥2 Bonn™ttt
» - Tera Pixel ECAL Yot e e W
S oA S " moduleg._ TLAS 3D

¢ track counting
¢ 50xX50um? pixels

» CMOS MAPS sensors with
[ readout

¢ 1 X1 cm? TPAC sensors

= TB - efficiciency tests

» CERN'0O9: H.En.e&mn v
DECAL chips — stack for proof of principle

» 66 cm? X 30 layers (24 X,)

_ » TB scheduled for 2012
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NMax Chefdeville

HCAL concepts & Test beams

= Several HCAL concepts

© AHCAL&TCMT combined test
= RPCDHCAL physics prototype
- GEM/GRPC/MICROMEGAS DHCAL “unit” chamber

= Specific TB plans/needs however common story-line

Standalone tests Combined tests

Small chamber “Unit” chamber Physics proto. Techno. proto.

=11
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Past TB

Combined CALICE beamtests

Tail Catcher/Muon Tagger

= Successful @ CERN, FNAL, DESY (TeuT)

» SiW ECAL + AHCAL + TCMT AHCAL
combined TB |

Movable stage

> RPC DHCAL S|IC€ teSt Beamline instrumentation:

scintillator triggers & vetos

» DHCAL RPC & GEM, Ereniaaoes

SDHCAL RPC & uMEGAS
small (and no so small)

test chambers
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Experience in TB

= Usually “happy” with services & cooperation

» CERN (examples) : infrastructure, gas systems, beam equipments &
tutorials, beam intensity

= Some pts
» unstabilities (@ CERN)
» suspicion of y contamination in m beam @ FNAL
» General/Combined wish list RIS kRS

High precision tracking system
Dedicated high speed triggering system with veto walls
Differential Cerenkov detectors for pi/p/K/e separation over large E range

- Other WiSheS (CO“ab Wide) i.e. Cerenkov pressure curves vs energy

» Remote Control room (DECAL)
— saves travel money

> 5 Hz @ 1-6 GeV (FNAL achieved rates)
G4 model of beam line and instrumentation

High duty cycle
Vincent.Boudry@in2p3.fr Calo Hot Spots - LCW Large bore magnet
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CALICE proto

¢ DHCAL GEM 1x0.3 m? mid'10-11: Im2 x ~5

TSDHCALRPC  ime+  mid'10:1m*x3  end'10: im?

T SDHCAL pMegas many 0.1x0.3 m? beg '10: 1m? =1m?*x40

TCMT 16 layers improvemt of strips

@ = Physics proto; T = technol proto
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Scheme of the TB with CMS-T

12 layers of 10x10 cm? Si strips

6X+6Y, 30 um resolution/layer

Beam

absorbers

Simple case of PFA study can be achieved at low cost by combining
existing/future calorimeters with existing tracker telescope

More advanced PFA study needs more sophisticated setup.
Complete PFA test on "pseudo-jet" remains very difficult.

A combined, modular test is not a new idea but it becomes now
necessary to validate concepts and options.
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= RPC
» |IHEP bakelite, double gap, kpix readout

» 2009-11

e Cosmics ray = no plans yet for TB
Should come...

= Extruded scintillators

» up to 5 mlong bands & various geometry
» 2006: SiPM

» new electronics ready to go to TB

» =20117 construction of complete module - Combined TB
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Fwd Calorimeters

= FCAL collaboration
» LumiCal
» BeamCal : GaAs

= Test elements ready:
» Silicon sensors (320 um, Hamamatsu)
» Captons
» FE electronics
» ADC

= TB:
» no yet: meas. chain in prep
» will need EUDET telescope
» -» TB mid '10: e

» No special requirt
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What is ILC-like ? = Remarks:

» time structure 300-740 ns ? » Many request of EUDET
. _ telescope

» beam intensity . .
¢ maybe with higher speed

: ?
Is it really needed : » Remote Control to save travel

» VS source, electronics calibration money (DECAL)

» Vs continuous beam + tagging devices

¢ |s Beam time an issue ?

¢ What duty cycle can Technol. proto
stand

Test of ECAL & HCAL in high B by 2012 ?

» Electronics & mechanics tests

» Hadronic devtin B field
Physics case for SILC + ECAL test

» only useful in combined test ?
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TB Calorimeters menu

Calorimeter Date Type Specials

RPC DHCAL m3 (o) = mid'l0 All types; combined TB —

UM, RPC Iayers '09 » end '10 low E e, y, T
SDHCAL m3 (T = end '10 All types ILC like

CALICE ECALs (T =>'11 e (allE), low Em ILC like

Sensor —» DESY '10 telescope
Stack = 2012 e (all E), CERN & DESY  large XY table

electrons + mips telescope
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