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Measurement of the Luminosity
with precision O(104)

®Detection of Electrons and
Photons at very low angle —

Fast Beam Diagnostics extend hermiticity

(Important for Searches)

Shielding of the inner Detector
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wvieasurement or the LuminosIty |

sauge Process: eter —e ete (0

>0al: 104 Precision

hysics Case: Giga-Z,Two Fermion Cross Sections at
High Energy, ete® — W*W-

Technology: Si-W Sandwich Calorimeter

Optimisation of
Shape and Segmentation,

MC Simulations —

Key Requirements on the
Design

Close contacts to Theorists (Cracow, Katowice, DESY)
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Requirements on
Alignment
and mechanical Precision
(rough Estimate)
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)ecouple sensor frame
rom absorber frame

Sensor carriers

Absorber carriers




e« Simple CCD camera,

Jagiellonian Univ. Cracow « He-Ne red laser,

hotonics Group  Laser translated in 50 mm steps

econstruction of
he laser spot (X,y) position
n CCD camera
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'mulation: Bhwide(Bhabha)+CIRCE(Beamstrahlung)+beamspread
vent sel ection: acceptance, energy balance, azimuthal and angular symmetry.
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FasSt beam blagnostiCS

e*e” Pairs from Beamstrahlung are
deflected into the BeamCal

15000 e*e" per BX =mmp 10— 20 TeV

10 MGy per year ===p Rad. hard sensors

direct Photons for g <200 nrad

Diamond-W Sandwich

Scintillator Crystals

Gas lonisation Chamber 567

radial ring (0.5 cm)
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Heavy crystals W-Diamond sandwich

Space for Sensor
electronics
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detector: realistic segmentation, ideal
Observables ot

single parameter analysis, bunch by bunch
first radial moment resolution

thrust value
total energy
angular spread

L/R, U/D F/B
asymmetries
: Nominal ..

Quantity Value Precision
SX 553 nm 1.2 nm
Sy 5.0 nm 0.1 nm
Sz 300 nm 4.3 mm
Dy 0 0.4 nm
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hotons from Beamstrahlung

Heavy gas ionisation
Calorimeter

L/R, U/D F/B asymmetries

of energy Iin the angular
tails
Quantit NIEIITITEL Precision
y Value
SX 553 nm 4.2 nm
Sz 300 nm 7.5 mnm
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s = 500 GeV

ingle Electrons of 50, 100

nd 250 GeV

Comparison Sampli
Heavy Crystal
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Efficiency to identify energeti
electrons and photons
(E > 200 GeV)
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nean energy in particular cell (high BG near BP) I

1000
900E- & AP L
g% E_.: WMMM x | Efficiency I
B00E MM AT NSNS ANy e E
500 - ) -
400 5100:—‘:11-&111;1
300E- =2 =
200F B
100F- Re
E L 1 =
% 100 . =
Includes seismic : zojgg%&
motions, Delay of Bear_n %W 4 @ ™ B B T @& 8
snergy RMS In ¢ Feedback System, Lumi hlinl Loy
400, Optlmlsatlc_)n etc. | Fake Rale I
350F* (G. White) _ O
300 , d 4 g i
260} - ———rel | 2 E
200E" k- -
s 0.8
150 = W & &
04 " ; -
50 _)‘ll'" %‘VW-\W" #!‘;M w{'ﬂn -
00 L L 200 0 Oz_ﬁmli 1-200 & ]

0 1 2 3 4
In:ave bl # e e



>ENSor prototyping, Crystals

Light Yield from direct coupling

Compared with GEANT4
Simulation, good agreement

2 i

e

and using a fibre
«~

imilar results for lead glass
Crystals (Cerenkov light 1)




ENSOr prototyping,
Diamonds

May,August/2004 test beams
CERN PS Hadron beam — 3,5 GeV
2 operation modes:

Slow extraction ~10°10%/s

fast extraction ~10°-107/~10ns
(Wide range intensities)

Diamond samples (CVD):

- Freiburg
- GPI (Moscow)
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Linearity Studies with
High

Intensities
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‘We learned a lot

‘We are motivated to continue

‘LumiCal: More detailed Monte Carlo Studies on

the bias in g, Acceptance boundaries, two photon
background;

Mechanics Support, Laser Alignment, Sensors
Prototype In 3 years.

BeamCal: MC to reduce segmentation, not performance,
beam diagnostics;

Feasibility Study for Large Area Diamond Sensors (Coll.
with 1AF) Preparation of a Prototype

‘PhotoCal: We are just at the beginning....
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Shower in LumiCal
(new design)

Shower In LAT
(TDR design)

250GeV event
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)Yiamond performance as
unction of the absorbed
lose

Linearity of a heavy gas
calorimeter (IHEP testbean
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