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The Setup at CERN PS (T9)
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o Beam of 7~ and e7, p = 1 to 10 GeV/c;
o Trigger: S1, S2, S3 (Scintillators);

o Particle Identification: Cerenkov Detector and Lead
Glass Calorimeter;

o Tracking: SD1,..,SD4 (Silicon Detectors);

o Magnetic Field up to about 1T;
o Pipe with Helium to minimize absorption. ;’é
o Small prototype TRD chambers. =S
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Different Radiator Configurations:
The radiators:

o Standard ALICE TRD
Radiator (foam + fibers),

Rohacell® HF71
(glass fibre-enforced )

L Glass fibre laminate

‘Sl
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Different Radiator Configurations:
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Different Radiator Configurations:
The radiators:

o Standard ALICE TRD
Radiator (foam + fibers),
o Plexiglas Dummy,

o Pure Fiber Radiator (8
mats, about 4 cm thick),

C. Lippmann, TRD workshop, Cheile Gradistei, September 2005 ALICE TRD Beam Test Analysis

S



Introduction Analysis Method Results & Comparison with Theory Summary & Open Questions
0ooe 00000000 000000 000
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Summary & Open Questions
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Different Radiator Configurations:

The radiators:

o Standard ALICE TRD
Radiator (foam + fibers),

o Plexiglas Dummy,

o Pure Fiber Radiator (8
mats, about 4 cm thick),

o Pure Foam (4.2 cm thick),

o Regularl (N=120,
d1=20pm, d2=500um),

o Regular2 (N=220,
d1=20pm, d2=250um),
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Different Radiator Configurations:
The radiators:

o Standard ALICE TRD
Radiator (foam + fibers),

o Plexiglas Dummy,

o Pure Fiber Radiator (8
mats, about 4 cm thick),

o Pure Foam (4.2 cm thick),

o Regularl (N=120,
d1=20pm, d2=500um),

o Regular2 (N=220,
d1=20pm, d2=250um),

o No Radiator (only helium
pipe).

S
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Example Event & Number of TR photons
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4 GeV/c, sandwich radiator
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o N7g: Number of TR photons detected per electron

event.

o Err: Charge per TR photon.

o E®L = Etg - Nyr: Charge deposited by TR per

electron.
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Mean Number of Photons & Mean Energy per Electron
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Hints at Synchrotron Radiation (SR)

electron track Bottom Plot:

o Distribution of the
average signal amplitudes
on the 16 pads.

o The charge deposit by TR

S photons is well separated
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Synchrotron Radiation Theory

Radiation which occurs when charged particles are
accelerated in a curved path or orbit.

©

o A track with radius R, length L produces photons [1]:

Ly
NEPYY ~ 1072 =L 1
o The spectral distribution of the radiated photons:
dn V3 Ly 1 7
il = Tt = K dn. (2
dw | SR 27ra R wc / 5/3(77) " (2)
wsr/we
o The critical energy:
) ]
we=152"Cp @] ~
R BSI
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Synchrotron Radiation Simulation (1)
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Synchrotron Radiation Simulation (2)
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o Measured number of detected photons with no
radiator as a function of the beam momentum
together with simulations for synchrotron radiation. .
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Synchrotron Radiation Simulation (3)

Analysis Procedure:

o At up to 2GeV/c there is no synchrotron radiation present.
= We can investigate spectra at these momenta!

o We can subtract the background when looking at mean values
above 2 GeV/c.

>
¢ €
e
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Theory of regular foil transition radiators

The differential energy spectrum [2] is given by
g—z = %(1 — exp(—Nro))
2
X Z ©n <p1+@n pleen) [1 — cos(p1 + ©n)]
4
with: )
o - fine structure constant,
o - total absorption cross section (foils and gaps),
K= g—f - ratio of thickness of gaps (d;) and foils (d>),
N ¢ - the number of foils,
2w n—(p1+kK
©n =" ffﬁ £2) 5 0,
i =g 074E), Gmp et e
wp =28.8 \/pZ eV. AL
I
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The TR energy spectra:

o When introducing the limited cluster separation
efficiency in the simulations, the agreement is less
good.
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The Irregular Sandwich and Fiber Radiators
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The TR energy spectra:

o Simulation parameters chosen to best fit
measurements, including the cluster separation
inefficiency.
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Comparison with Calculation 1
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The mean number of TR photons:

o Data is corrected for synchrotron radiation.

o Good reproduction of the momentum dependence.
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mean total energy of TR:

Data is corrected for synchrotron radiation.

For the sandwich data extracted from total charge
spectra with and without radiator is added.
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Data scaled with X /Xy
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Performance comparison:
o The thin regular foil radiator Regl has highest TR

yield per radiation length.
o The sandwich and the pure foam radiators perform N_Qé
similarly. =i

C. Lippmann, TRD workshop, Cheile Gradistei, September 2005 ALICE TRD Beam Test Analysis



Introduction Analysis Method Results & Comparison with Theory Summary & Open Questions
0000 00000000 000000 [ Jele)

Summary & Outlook

Summary

o We measured the momentum dependent transition radiation
yield of the standard ALICE TRD sandwich radiator with
small prototype TRD chambers.
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yield of the standard ALICE TRD sandwich radiator with
small prototype TRD chambers.

o We also tested the fiber and foam components and ...
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Summary & Outlook

Summary

o We measured the momentum dependent transition radiation
yield of the standard ALICE TRD sandwich radiator with
small prototype TRD chambers.

o We also tested the fiber and foam components and ...

o ... two regular foil radiators.
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Summary & Outlook

Summary

o We measured the momentum dependent transition radiation
yield of the standard ALICE TRD sandwich radiator with
small prototype TRD chambers.

o We also tested the fiber and foam components and ...
o ... two regular foil radiators.

o We find a considerable background due to synchrotron
radiation from the magnet used in the setup. It is well
understood.
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Summary & Outlook

Summary

o We measured the momentum dependent transition radiation
yield of the standard ALICE TRD sandwich radiator with
small prototype TRD chambers.

o We also tested the fiber and foam components and ...
o ... two regular foil radiators.

o We find a considerable background due to synchrotron
radiation from the magnet used in the setup. It is well

understood.
o The spectral shapes and momentum dependence of the TR
shows nice agreement with theory. ’
=51
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Open Questions

Open Questions

o The presented data suggests an essentially flat TR yield above
2to 3 GeV/c.

o The data from total energy loss spectra and the pion
efficiency results suggest a slight increase in that region.
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