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Spatial Resolution at High
Background Rates
(High Luminosity LHC)
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15mm Drift Tubes

* Prototype chamber production at MPI Munich

* No mechanical or electrical problems with the leigtube densit

* Full-scale prototype chamber with 1152 tubes sssfcdly tested
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MLL Tandem Accelerator

Experiment
Tandem Accelerator .
1AMV location
Maier Leibnitz
Laboratory
Garching

* 20 MeV deuterons/protons
* 30 MeV o-particles

Crata Acquisition

Sputter lon Source__
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Experimental Setup at Garching
Tandem Accelerator,.., swn.
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Experimental Occupancy
Distributions

» Three-fold muon trigger scintillators to identify u u
tracks through the irradiated area '. |

(Scintillator combinations 1-6, 2-5, 3-4) . Scmtillation counters

* Only the fourth layer is hit by protons
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# counts

Pulse Height under Irradiation

» Landau-like Signal height distribution for muons@irradiation

» High proton signals at9 kHz/cm? kHarradiation (non-linear ADC-scale), muon
peak position unchanged

 Shift of whole spectrum ditighestrates drop of gas amplification
due tospace char ge effects
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U-ADC Valuesfor pu-Tracks
under Irradiation =

 ADC Values for reconstructed muon tracks

* Position of most probable value in ADC spectrum ..

defines gas gain

* Normalised to non-irradiated tube section

[¥]
*

Pulse Height
spectrum

%21 ndf 55.92 /49
Constant 207.7+ 31
ﬁ Mean

Sigma 22.25; 0.63

L g o

muon track mean ADC Value

Szintillation counter T 1.2
[;]
E 1.4}
[«]
< 1 : |
Soof S
L) H
a :
ﬁ 0.8 [
% + : :
o 0-7 ...............................................................................................................................
2 45 —= 0 kHz/cm?
% 0.6 b —+ 19 kHz/em? ||
o ) P
£ [ Insufficient statigtics for= 100 kizlem
— = highest irradiation dataset
| Szintillation counter | 0-40 5 10 15 20 25 30 35 40 a5

# channel



Muon Trackin
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Spatial Resolution

» Determination of spatial resolution:
- Slice in residual distribution
- Gaus fit to slice -> Sigma
- subtract error of track prediction

* No significant change in spatial resolution

with and without irradiation
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Efficiency of irradiated tubes
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Comparison of measurements

2011 Tandem measurement
2010/11 GIF measurements 100cm tubes, 200kHz proton beam
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Summary

» Garching MLL Tandem accelerator: 20 MeV protonrbga simulate high
luminosity LHC environments.

» 200 kHz irradiation equals ~19 kHz/cm?2, about twmoets the expected hitrate
expected at high luminosity LHC. The higher irradhas used exceed this rate by a
factor of 10 — 12.

* Irradiation shifts ADC spectrum to lower values daespace-charge effects.
19 kHz/cm?2: ~20 % effect.

» Minor effect on spatial resolution at 19 kHz/cm?2.

* A chamber of eight layers of 15mm tubes deliveraff@ent muon tracking
efficiency for ATLAS.
Track segment efficiency > 95 % @19 kHz/cm?

> 99 % @10 kHz/cm2 (High luminosity LHC)

» The results are in agreement with the results ofsueanents
at the Gamma Irradiation Facility @CERN.



